4 4

& KECSKEMETI
FOISKOLA

INTERNATIONAL TEAM SOCIETY

PROCEEDINGS OF THE

2ND INTERNATIONAL SCIENTIFIC
AND EXPERT CONFERENCE

TEAM 2010

AGTEDU 2010

A MAGYAR TUDOMANY UNNEPE ALKALMABOL RENDEZETT
11. TUDOMANYOS KONFERENCIA KIADVANYA

VOLUME 1

KECSKEMET COLLEGE

4-5. NOVEMBER 2010.



Szerkeszt6 bizottsag

ISSN:

Osszkiadas:
I. kotet:

Felelos kiado:

Kiadé:

Munkaszam:

Prof. Dr. Ferencz Arpad
foiskola tanar

Dr. Klebniczki Jozsef
foiskolai tanar

Lipécziné Dr. Csabai Sarolta
foiskolai tandr

Borsné Dr. Pet6 Judit
foiskolai docens

Dr. Fabian Csaba
foiskolai tanar

1586 — 846x

ISBN 978-963-7294-85-3 6
ISBN 978-963-7294-86-0

Dr. Danyi Jozsef rektor
Kecskeméti Foiskola

2010.154.



Contents

Contents

Volume 1

Plenary TalKS ....cccccvvnneeiccssssnnneccsssnnseccsssnnsecssssssssesssssssssassssssnnssssssssnssssssssssasssssssss 9

Low-cost Fuzzy Control Solutions for Electromechanical Applications ....................... 10
Claudia-Adina Dragos, Radu-Emil Precup, Stefan Preitl, Mircea-Bogdan Radac

CFD analysis of originally designed car body in order to improve aerodynamic.......... 24
Drazan Kozak, Zeljko Ivandi¢, Marija Zivi¢, Darko Damjanovié

Modern materials and technologies in steam boiler power plant production................. 42
Ivan Samardzi¢, Antun Stoi¢, Ivica Kladari¢ Marko Dunder

AGTICUITUT @ ccuuveeeeicirrrrnniiccssrsnneeccssssnnsecssssssnsessssssnssessssssssssssssssnnssssssssasssssssssnsssssse 49

Musttisztitasi eljardsok hatdsa az Olaszrizling bor mindségére..........ccceevvvvverveeernreennnen. 50
Baglyas F., Foldhazi O.

Influence of sowing time on germination of different lettuce types

(Lactuca SAtIVA LL.)  eevviieiiiii et e e e et a e e e 56
Teuta Benkovi¢-Laci¢, Krunoslav Mirosavljevi¢, Robert Benkovié¢, Mirjana Brmez,
Natasa Romanjek Fajdeti¢, Slavica Antunovié¢

A gylimoOlcsOsOK UIEtEST ANYAZAT ..eevvveeeeiieeiiieeiiiee e eee e e eteeeeree e eeesereeeereeeeaeeas 63
Czinege Aniké

A nitrogén termésnoveld hatdsa az étkezési paprika terméstomegére

tenyészedényekben, kiilonbozo talajtipusoKon..........ccveeeviieriiieniiie e 69
Cserni Imre, Rajkai Kalman, Borsné Peté Judit, Hiively Attila, Szili-Kovacs Tibor,
Németh Tamas, Kovacs Andras, Rajkainé Végh Krisztina

Felsdoktatdsban részt vevo hallgatok kornyezettudatossagi hajlanddsaga, egy vetélkedo

EUKTEDEI ..ottt et s 74
Hoyk Edit

Eugley characteristics and limitations in plant production on the County of Slavonski

Brod-POSaVINa Qrea...........covuiiiiiiiiiiiiiieeiteee ettt 80
Bozica Japundzi¢-Palenkic, Slavica Antunovi¢, Natasa Romanjek-Fajdeti¢, Monika
Markovié

The difference in the germination of maize hybrids (Zea mays L.) .....ccccceevvveeniennnnen. 86
Bozica Japundzié¢-Palenkié, Slavica Antunovi¢, Natasa Romanjek-Fajdeti¢,
Branimir Vujc¢i¢

Kiilonféle baktériumtorzsek védod hatdsanak vizsgalata paprikanal Xanthomonas

vesicatoria fert0zEssel SZEMDEN ......c.c..eiiiiiiiiiiiiieeeeeee e 92
Kovacs Andras, Tothné Taskovics Zsuzsanna, Hrasko Istvanné, Nagy Gy6zoné

The challenges and common tasks of rural development.............ccocociiiniiininnn. 98
Prof. Dr. Péter Lévai, Prof. Dr. Arpad Ferencz

Viégottviragok novényhdzi termesztése hidrokultiraban..............cccoevveeiiiiinnieenniennns 105

Lévai Péter, Turiné Farkas Zsuzsa

Yield and quality parameter of maize hybrids grown in irrigated and N fertilized

[o70) 116 110 SRR 111
Monika Markovié¢, Jasna Sostarié, Vlado Kovaéevié, Marko J osipovié,
Dario Iljkié¢, BoZica JapundZi¢-Palenkié



Contents

A parlagfi gyomszabélyozasa a Kiskunsagi Nemzeti Park Fiilophazi keriiletében..... 117
P6los Endre, Pal Szabé Ferenc

Difference in button mushroom (Agaricus bisporus) crop yield between regular and

Cac-INZ MENOM........ccoiiieiie ettt e e e e abeeesbeeensseeennnas 122
Natasa Romanjek-Fajdeti¢, Branimir Vujc¢i¢, BoZzica Japundzi¢- Palenkic,
Slavica Antunovié, Teuta Benkovié-Laci¢

Agricultural SPray NOZZIES .........coovuieiiiiiieiiieiiiie ettt et 127
Istvan Sztacho-Pekary

Technologycal advancements of chemical application in plant protection .................. 134
Istvan Sztaché-Pekary

EdUcCAtiONal SCICIICE ..ceeeeeeeeeeeeeeeceeeeeeeecereesseeccessssseescssssssecsssssssssssssssssessssssssessese 139

A Selye Janos Egyetem hallgatéinak tanuldssal kapcsolatos motivacioi ..................... 140
Albert Sandor
A jarmUépitd versenyek szerepe a felsdoktatdsban ............ccooceeeiiiiiiiiiiiiiiinniiinnieen, 147

Dr. Bagany Mihaly, Kiss Laszl6
Analysis of teaching methods of Physical Education by students of Agriculture In

VINKOVCI.itiiiiiiieeiieece ettt ettt ettt e et e e et e e s ta e e e sbae e sbaeessseeenssaeensseesnsseesnnes 154
Mario Keskic, Hrvoje Sivric

The concept of a derivative at the UNIVETSItY ........cceeviiiiiriiiiiniieeiiieeiee e 161
Lilla KremzZarova

The navigable canal Danube-Sava role in the development of the Croatia.................. 166
Anita Kulas$, Maja Vretenar, Sanja Knezevié¢

Az etikus globaliz4cié — mint pedagdgiai probléma...........cccceeeveviieniieeniieeieeeeeeee, 172
Lesku Katalin

Teachers Sharing and Creating Knowledge on the Internet ...........ccccccooevviennieennennns 178

Fruzsina Lukacs, Lilla Koltéi

The comparative analysis of the first year full time and correspondence students’
studying motivations at Kecskemét College Faculty of Mechanical Engineering and

AULOMALION covvvvinirinsisinsisiiinsisimissisisisiseisissiesisss ettt sstssisesstasasessssssses 184
Dr. Miiller Rudolf, Dr. Pap Istvan, T6th, Akos

Management ICT in teaching aCCOUNTING .......c..cevvuvieriieeeriieerieeerieeerreeerireeeereeeineeenns 190
L., Opacak, S. Bili¢, D., Misira¢a M., Toki¢

Educational training session for developing repetitive strength...........cccccveevieeennenns 194
Hrvoje Sivri¢, Mario Keski¢, Damir Rukavina

The System of Values in a Biblical Upbringing ...........cccoceeeviiiiiiiiiniieniiieeieeeieeenas 200

I. Vrbat Peji¢, R. Gorkié, I. Gusak
Engineering and Technology..........ccccvieiccnicsccnnecssnncnssnnicsscnsecssnsecssnssecsnnses 207

Interesting Issues about Integrated Wheelend Control............cccccveeviveeniieenieeenieeennen. 208
Gergely Bari

Stress analysis of thick-walled tubes with different degrees of plasticization ............. 215
Tomislav Baskaric, Darko Damjanovic, Franjo Matejicek, Drazan Kozak, Zeljko
Ivandic

A toltofesziiltség €s az agyagmindség hatdsanak vizsgdlata a csicsgyujtdsos
csaphegesztéssel késziilt kotések tulajdonsagaira...........cceeecveeeeiieenieeeniieenreeevee e 224
Bernath Mihaly



Contents

Presenting of students learning outcomes on the example of course "Structural product

development" on Mechanical Engineering Faculty in Slavonski Brod........................ 230
D. Damjanovié, T. Baékgrié, M. Holik, A. Koljenik, I. Krpan, M. Karakasi¢, M.
Kokanovié¢, M. Kljajin, Z. Ivandi¢

Stress analysis of long beam by theory of elastiCity ........ccccvveeeciieriieeniiieeriee e 236
Darko Damjanovic, Tomislav Baskaric, Franjo Matejicek, Drazan Kozak, Zeljko
Ivandic

Farasztogép fejlesztés polimer probatestek ismétld igénybevételének vizsgalatdhoz.. 243
Fodor Antal, Dr. Boza Pal

Commercial vehicle’s active StEering STAteZICS ......cevvveerrurrerrireerireerireerreeenreeenareeennnes 249
Zoltan Hankovszki, Roland Kovacs, Dr. Laszlé Palkovics

Stress analysis of eave framework ...........ccoociiiiiiiiiiiiiii 255
M. Holik, D. Kozak, P. Konjati¢, Z. Ivandi¢, D. Damjanovié¢

The process of the generating conceptual variant solutions of the garden device for the

SOTL AEETTEIOM .ttt ettt ettt e st e e st e et esae e e bt e sbbeebeenaeeas 261
I. Hradovi, M. Kokanovi¢, I. Lackovié, M. Pastovi¢, A. Koljenik, Z. Ivandié¢

Experimental installation for studying the rolling rolls durability in exploitation —

GENETAl PIEVIEW ....veeeiiieeiiieeeiieeeeite et e ettt e et e e e ta e e e teeestaeessbaeeasseeensseeensseeensseesnsseeensees 268
Imre Kiss, Vasile George Cioata

Graphical Addenda in the Cast Iron Rolls Production ............cccceeviiiiiiiiinicennieennnee. 274
Imre Kiss, Vasile Alexa

Cutting temperatures and the t00Ol Wear ............cocviiiiiiiriiiiniiiice e 280
Janos Kodacsy, Viktor Molnar

Bioethanol Production and Applicability ..........cccceeeviieriiiiriiieciieeie e 285

Nikolett Pézsa, Szabolcs Szemerey

Influence of the composition of structural steels on notch toughness translation

EEIMIPETATUTE ..c.uvteeeniteeeiiee ettt e ettt e eite e sttt e ettt e sabteesabeeesabeeesateeesaseeesbeesnbeessseesbaeesneeenans 292
ieljko Rosandi¢, Slavica Kladari¢, Radojka Markovié, Ivica Kladari¢ , Darko
Samardzija

CAM stratégidk hatédsai a feliiletek alakpontossdgéra és méretpontossigéra............... 297
Siket Katalin
Technology approval of locomotive wheel production .............cccceevviieriiiennieennieennns 305

A Stoié, M. Duspara, J. StojSi¢
Analysis of resilient mounting of the river-marine cargo vessel’s main engine to interior

NOISE ON ThE VESSEL .coivveiiieeiieeeiiteeeeee ettt et e e ettt e e e e et ettt eeeeseseessssnaaesaaeees 312
Ing. Sztankay Juraj, PhD, Ing. Németh Jozef

Analysis of the Reliability of Threaded Joints Sealed with Anaerobic Polymeric

Sealants in Gas Pipeline Installations ............ccoccveeeiiieeiiieeiiieeiie e eeree e 318
Zlatko Tonkovié, Pero Raos, Marija Somolanji

Mathematical Model for Life Prediction of Damaged PE 80 Gas-Pipes..........c.......... 325
Zlatko Tonkovié¢, Pero Raos, Josip Stojsi¢

Otvozés hatdsa acélok edzéshez vald felmelegitéSEre ..........oovueuiveeeeeeeeeeeeeeennns 333
Végvari Ferenc, Bata Attila, Kecskés Bertalan

The Effect of the Cooling Media’s Temperature on the Quenching Efficiency........... 339

Ferenc Végvari, Edit Johanyak, Bertalan Kecskés



Contents

Volume 2

HUIMANIEIES ceeeeeeeerenneeceeeneeeecseesseeeescessssessssssssessssssssssssssssssssssssssssssssssssssssssssssssssss IH

Levél és levelezés Petelei Istvan novellaiban .............ccooviiiiiiiiiiiiiiiiiiiiieciceeiees 346
Bardos Déra

Egy miik6do gyermekirodalmi KANONETT ...........covuiiiiiiiiiiiiiiieeiieeeeeceeeeee e 355
Bardos Jozsef

Academic Vocabulary Identification ............cceeeeieeeiiieeiiiieniieeeiie e 361
Judit Hardi

Az erkoles a kozépkori szamurdj tarsadalomban............cceeeeeveeriiiieniiiecnciecneeeee e, 367
Horvath Katalin

Description of mother love and nursing in Michael Ende’s Never-Ending Story........ 373
Nikolett Kovacs

Alaktani ismeretek oktatdsanak problEmai ..........ccceecveeeiiieriiiieniiieeriie e 378
Kozmacs Istvan

Az etikus globaliz4cié — mint pedagdgiai probléma............ccceeviiieniieeniiieeiiecieeeee, 387
Lesku Katalin

AZ ISENT SZETEPEK ..ottt s 393
Lestyan Anita

A rendszervéltozas dbrdzoldsa a német irodalomban ...........ccceoviiiiiiiiniiiiennieennieens 401
Lipocziné Dr. Csabai Sarolta

Information Communities in the Age of Electronic Communication...............c............ 407

Gabor Szécsi

INFOIIMNALICS ceveueeeerenneeieeeneeneeeesseeeeceesssseesesssseesssessssssssssssssssssssssssssssssssssssssssesssces 413

Design and development of AJAX based 11as .......ceecvveeriieeriiieeniieeriee et 414
Alvarez Gil, Rafael Pedro

IT development in the Croatian fOrestS.........cocuuieriiiiriieiriieeiee ettt 420
Mirko Cobovi¢, Sanja KneZevi¢, Mirna Jerkovié

Practical functional programming with F# under the .NET Framework...................... 426
Rajmund Drenyovszki

ZigBee-DAQ, mérésadatgytijtés vezeték nélkiili haldzattal ............coovveeviieeniieenenns 431
Illés Attila

Fuzzy szdmitdsokat segit6 eljarasgylijtemény fejleSztése .......oovvvirrniiinnieinnieennneenns 437
Johanyak Zsolt Csaba, Bolla Kalman Milan

Automotive communication protocols focused on the x-by-wire applications............. 443
Dr. Tibor Kandar, Dr. Laszlé Gianone

Wireless Phone in Szombathely at the Turn of the 19™ and 20" Centuries ................ 449
Jozsef Nemes

Application of fuzzy evaluation in the design of linear drives.........ccccooceercieenicnnenee. 455
Attila Piros, Dr. Tibor Bercsey

Functional Structure of Entrepreneurial Accounting Information Systems ................. 462
M. Tokié, M. Spanja, L. Tokic, I. Blazevi¢

Kommunik4ci6 villamos hdlézaton KeresSztiil............cooeeviiiiiiniiiiiiniiiiiniccieenieeee 467

Vigh Gyorgy



Contents

MaANAZEIMENL....cccvriersrarecssrsresssssecsssssessssssessssssassssssssssssssssssasssssssssssssssssassssossssce $ 13

Principles of Talent Management as a Tool for Increasing Business Successful......... 474
Ing. Lucia Banasova, doc. Ing. Andrea Holkova PhD., Ing. Zuzana Hrazova

Analysis of the use of voluntary environmental tools in the small and medium — sized

ENLETPriSEs 1N STOVAKIA ..co..viiiiiiiiiiiiiiiiie ettt et 479
Mgr. Martina Bergelova, Bc. Juraj Jurik, prof. Ing Peter Sakal, CSc

Outsourcing as an Opportunity for Small Local Businesses .........cccccccevveervieenneeennnee. 485
S., Bili¢, D., Misiraca, 1., Ilak
Commercial vehicle’s active StEering STAteZICS .....ceevvveerrureeerrreerireenireerreeerreeerereeennes 488

Zoltan Hankovszki, Roland Kovacs, Dr. Laszlé Palkovics

Vehicle program with present releVance ............cceeeeveeeiieeniiieeniie e 494
Bence Kocsis, Gyula Pomazi

The navigable canal Danube-Sava role in the development of the Croatia.................. 501
Anita Kulas$, Maja Vretenar, Sanja Knezevié¢

Accessibility of large scaled retail stores for pedestrian CONSUMETS ..........cccveeeruvennne. 507
Dipl.- Wirtsch.- Ing. Raphael Kunz

Monitoring and evaluating the effectiveness as a part of the economic aspects of

QUALLEY ettt ettt ettt e ettt e et e e b e et e e e ab e eab e e et eesnteeennees 513
Ondrej Kusy

Salaries of teachers in the education system as a determinant of social development. 517
Zeljko PozZega, Boris Crnkovié, Ivo Mijoé

Instruments for Defining a Successful Business Strategy .........cccceevvvveeriveerieeenveeennen. 523
Lena Sigurnjak, Filip Toli¢ , Branimir Blaji¢

Financial reporting using e-business model............ccooouiiiriiiiiiiiiiiiiieiniieeeeeeeeeeee 529
Ranko Simi¢, Darko BariSi¢

Anti-crisis arrangements of the Slovak Government............cccceccvveeriieenieeenveeenveeennee. 533
Ing. Szabé Peter, PhD., Ing. Czifra Juraj, PhD.

The introduction effect of the cash pooling on the costs of the payment transaction in
the city of SIavonski Brod .........coocieiiiiiiiiii e 538
Filip Toli¢, Lena Sigurnjak, Berislav Bolfek

European Dimensions of the European Capital of Culture in Pécs..........ccccevveeennennns 545
Toth, Akos

Comparison of technical and economical parameters of gas pipelines with other

ETANSPOTT SYSTEITIS. ...eeeeeuiiiieeeeriieeeeeiiteeeeettteeesstteeeessaateeesaateeeeassseeesssssseeesasnsteeessssseeeenns 551

doc. Ing. Koloman Vincze, CSc., Ing. Jaroslava Vicikova

NALUTAL SCICIICE ouuueeeeeereeeeeeeeeeeeeeeeeeeeseseeeeesssssesssssssssssssssssssssssssssssssssssssssasssssssse I

Application of fractals and fractal-shaped..........cccceeevieriiieniiienieee e, 556
M. Culeti¢ Condri¢' Z. Ivandi¢
Practical workshops as a contemporary approach to environmental education ........... 564

7. Ivandié, J. Cudina, M. Mr3ié Pavi¢ié, L. Kevo

Solving the differential equation bending of thin rectangular plates by finite difference

INETNOM ..ttt et 571
A. Koljenik, D. Kozak, J. Serti¢, F. Matejic¢ek, P. Balicevié¢, Z. Ivandié¢
Nonlinear viscoelasticity and thixotropy of a silicone fluid...........ccccceeviiiiniiinnienns 577

Z. Kokuti, J. Kokavecz, A. Czirjak, I. Holczer, A. Danyi, Z. Gabor, G. Szabo, N. Pézsa,
P. Ailer, L. Palkovics



Contents

Multichromatic numbers of planar graphs..........ccccveveiiieriiieniiieeriie e 584
Jozsef Osztényi

Mathematical Model for Life Prediction of Damaged PE 80 Gas-Pipes..........c.......... 588
Z. Tonkovié, P. Raos, J. Stojsié¢

Surface Optimization at Adverse Pressure Gradient Flow Conditions........................ 595
Arpad Veress, Attila Felfoldi, Laszlo Palkovics

Hydrodynamic analysis of a flow in water supply city network ... 601
Marija Zivi¢, Natasa Velji¢, Zvonimir Jankovié

Numerical simulation of flow and heat transfer in a waste incinerator ............cc.......... 607

Zeljko Zmaié, Marija Zivi¢, Ivan Grgi¢



Plenary Talks



Plenary Talks

Low-cost Fuzzy Control Solutions for Electromechanical
Applications

Claudia-Adina Dragos, Radu-Emil Precup, Stefan Preitl and Mircea-Bogdan Radac
Department of Automation and Applied Informatics, “Politehnica” University of Timisoara,
Romania

Abstract: The electromechanical systems are widely used in many control applications as
either actuators integrated to the controlled processes or as controlled processes themselves.
Low-cost control algorithms are very attractive because of the relatively simple mathematical
models, control design and tuning and implementation as well. Low-cost fuzzy controllers can
ensure good control system performance and they also can compensate for the nonlinearities
in the structure of the electromechanical systems. This paper is dedicated to the presentation
of some design methods dedicated to low-cost control structures with Takagi-Sugeno fuzzy
controllers with emphasis on electromechanical applications. Comparisons supported by
simulation and experimental results are included in order to validate the solutions.

Keywords: electromechanical actuators, electromechanical applications, Magnetic Levitation
System with 2 Electromagnets, Takagi-Sugeno fuzzy control.

1 Introduction

The purpose of this paper is to make easy understandable how the fuzzy control structures can
be designed and implemented for different types of applications [1], [2], [3]. The processes
taken in consideration are nonlinear and unstable applications, two attractive benchmarks that
allow the design and tuning of different control solutions. Our approach is focused on the
development of Takagi-Sugeno fuzzy controllers.

To illustrate the Takagi-Sugeno fuzzy control design method and the underlying issues
the paper is focused on position control of two electromagnetic applications, a nonlinear
electromagnetic clutch system [4], [5] and a complete control laboratory system represented
by the Magnetic Levitation System with 2 Electromagnets (MLS2EM) [6]. This paper also
discusses design and mathematical modelling details as well as digital simulation results and
real-time experimental results for the position control of an electromagnetic actuated clutch
and for the position control of a sphere levitating in MLS2EM.

The paper is organized as follows: Sections 2 is dedicated to the theoretical support of
the fuzzy control structures. Section 3 focuses on the mathematical modelling of the two
accepted electromechanical applications, the electromechanical actuator process and the
MLS2EM process. Nonlinear and linearization aspects are treated. Section 4 presents the
control structures design, the digital simulation results and the real-time experimental results.
The conclusions are presented in Section 5.

2 Design and implementation aspects of Takagi-Sugeno fuzzy controllers

Due to the existence of complexities and uncertainties of the electromechanical applications, a
set of local mathematical models of the nonlinear systems obtained by linearization are used
as follows. Therefore the dynamics of these applications are obtained in terms of the
development of linear controllers and mapping next the results to the design of Takagi-
Sugeno fuzzy controllers [7]. The Takagi-Sugeno fuzzy controller (TS-FC) structure is useful

10
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to solve the tracking problem due to the flexibility of modifying the transfer properties of the
TS-FC with respect to the operating point modifications.

Due to the flexibility of the fuzzy controller structures around the operating points the
TS-FCs prove to be very useful and ensure better performance in comparison with other
conventional controllers in nonlinear control. Our approach starts with the theoretical support
of the TS-FC with the integration of the output variable as presented in Figure 1.

|z,

w € »f| Ts-FC [Fos] Plant
—IY

Figure 1: Structure of fuzzy control system with Takagi-Sugeno fuzzy controller

¥

The development of the TS-FC starts with the design of the linear continuous PI
controllers with the transfer function (t.f.):

C(s):&(1+Tcs):k—C(1+Tis), (1)
s sT,

i

where the Modulus Optimum method leads to the following tuning equations:

k
T[_=Tl_=Tl,kc=7C=;. (2)
T 2k,(T,+T,)

The continuous PI controller with the t.f. (1) is discretized using Tustin’s method with
the sampling period 7 in order to obtain quasi-continuous digital PI controllers:

Aul =y(kiAe, +akhe,), (3)
with the expressions of the parameters [8]:

S T, - kLT, k;
k]’):ké(l_?)’k;: c S o= I

: “4)
2

T kb

i i

where i is the rule index which corresponds also to the index of the operating points, ¢, is the
control error, Ae, is the increment of control error, and Ay, is the increment of control signal.
The following rules are used in the rule base of the TS-FC:

IF (e, IS LTE' AND Ae, IS LTDE') THEN Au, =Au,, (5)

where LTE',LTDE' € {N, ZE, P} are the linguistic terms of the two input linguistic variables.

In order to solve the inference, three linguistic terms with triangular membership
functions (N, ZE, P), Figure 2, are used for each input variable of the nonlinear block TS-FC -
e, and Ae,. The rule base of the nonlinear block FC can be expressed as a symmetrical

decision table.
The parameters of the TS-FC with output integration, B, and B, , are tuned according

to the modal equivalence principle:

11
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ki
=-"B, =aB,. (6)

I

B,

4

Figure 2: Input membership functions of TS-FC

The block TS-FC makes use of the weighted average method for defuzzification. The
inference engine operates on the basis of the MAX and MIN operators.

2 Process models

This section is dedicated to the mathematical modelling of two applications, the
electromagnetic clutch system (in Section 2.1) and the MLS2EM (in Section 2.1).

2.1 Electromagnetic clutch system

The mathematical modelling of the electromagnetic actuator is based on the dynamic
information of a mechanical subsystem actuated by the electromagnetic subsystem according
to Figure 3 [4].

X

<+
—
k
F
<——— m
—]
C
——

Figure 3: Schematic structure of magnetically actuated mass-spring-damper system

The basic equations that characterize the functionality of the electromagnetic actuator
system are [4]:

mx=F —cx — kx,

A=V —Ri,

A=2k,il(k, + 2), (7

F =2k,i* I(k, +2)° =\ I(4k,),

z=d —x,

12
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where: x[m] — the mass position, F[N] — the electromagnetic force, k[N/m] — the spring
stiffness, c[N-s/m] — the damper coefficient, R[€Q2] — the resistance, V[ V] — the control input, A

[V-s] — the electromagnetic flux, i[A] — the current, k, and k;, — constants, and d — the distance

between the contact position and the spring neutral position. The numerical values of the
system are grouped in Table 1.

Table 1: Numerical values of process parameters

Parameter Numerical value
m 3.5 [kg]
d 0.004 [m]
R 1.2 [Q]
c 700
k 325000
k, 0.00000192
ki, 0.000384
i 0-12[A]

Due to the nonlinearity of the system, the controllers design was done using the
nonlinear input-output static map (Figure 4) and several state-space linearized models:

x=Ax+bAV
Ay=c'x
0 1 0 2 0 8)
A=|-k/m —-c/m 2*k, *xy)/mk;, |, b= 0 ,
0 —xy/k, —xy/k,—(Rk,)/(2k,) k, /(2k,)
Ax,
x=|Ax,|, ¢ =1 0 0]
Ax,

Based on these results a t.f. was obtained for each operating points as it is presented in
Table 2. This t.f. is employed to develop the control structures.

500

400

300

FIN]

200

100

0 20 40 Al 60 80 100

Figure 4: Input-output static map F versus i
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Table 2: Transfer functions of the linearized process for ten operating points

Point no. Coordinates Transfer functions, H,(s)
X30 = 1
0.000066
=1. H =
M Vio =1.2 P = 5 0.0150.000008725% + 0.001943s 1 1)
X110 = 0.0033
X30 = 2
0.00013
= H =
@) V20 (2)'3027 P = 1 0.0155)(000000565° +0.00145+ 1)
x99 = 0.
x30 =3
0.0002
=3 H,(s)=
3) V30 (3) 8023 P ) = 1 0.0255)(0. 00000357 2 + 0.001s + 1)
x30 = 0.
X30 =4
0.00026
= 4. H,(s)=
) V40 . 3021 P = 4 0.0375)(0.0000023865 + 0.0007s + )
x40 = 0.
X30 = 5
0.00033
5 Vsop =6 H,(s)= 5
) o om (1+0.0535)(0.0000016s +0.0005s + 1)
50 — V-
x30 =6
0.0004
(6) V60 =7.2 HP(S): 5
0.0021 (1+0.072s)(0. 0000012s ~ +0.000377s +1)
Xe0 = V.
*30 =7 0.00046
(7) Vg =8.4 Hpc (s) = : >
o = 0.0023 (1+0.0955)(0.00000094s +0.00029s +1)
*30 =9 0.00053
(8) Vgo =9.6 Hpc(s) = ’ 5
0.0027 (1+0.125)(0.00000074s> +0.00023s + 1)
Xgo = V.
x30 =9
0.0006
(9) V90 =10.8 HPC (S) = 3
(14+0.15s)(0.00000059s” +0.00018s+1)
Xgo = 0.0033
X30 =938
(10) Vig—o =11.76 Hpc(s) = 0.00065 i
Ho_0 = 000384 (1+0.1775)(0.00000050652 +0.00015s +1)

2.2. Magnetic Levitation System with 2 Electromagnets

The schematic structure of the MLS2EM is illustrated in Figure 5. A metallic sphere must
levitate between two electromagnets; one of them — the bottom electromagnet — is used as an
additional force, like an external pulse excitation. Two electromagnetic forces, F,, and F

em?2
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and a gravity force, F,, are acting on the sphere [6].

Electromagnet 1

— »
“ ]
< b
= My
FEm1
1
Fenz
G=m-g
. ]
n ]
. 7
O] F

~ Electromagnet 2

Figure 5: Diagram of principle of MLS2EM

The following nonlinear model was obtained using the basic equations that
characterize the functionality of the MLS2EM:

X, =Xx,,

. 1 F X 1 F X, —Xx
XZZ—*' emP1 'CXP( 1 )x%2+g+7 emPl ~eXp( d 1)'X§,
m F emP?2 emP1 m emP2 emP?2

. 1
X, = 7 B (ku, +c; —x), 9)
iP1 'exp(_ 1 )
f;PZ fiPZ
. 1
X, = 7 P (ku, +c¢, —x,),
iP1l d 1
~exp( )
f;PZ fiP2

where: x, — the sphere position, x, € [0,0.016], x, — the sphere speed, x,,x, — the currents in
the top and bottom electromagnets, x,, x, € [0.03884,2.38], u,,u, — the control signals for the

top and bottom electromagnets, u,,u, € [0.00498,1]. The numerical values of the system are

detailed in Table 3 [6].
In order to develop TS-FC, the nonlinear model (9) is linearized around several
operating points and the following state-space linearized model is obtained [9]:
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AXl
x=Ax+BAu Ax,
T X =
Ay=c x Ax,
Ax,
0O 1 0 0 0
a 0 a a 0
A= 2,1 2.3 2,4 b= ’QT:[I 0 0 0]
as, 0 as, 0 b,
a, 0 0 a,, b,

where the elements of the matrices A and B are:

Table 3: Numerical values of process parameters

Parameter Numerical value
m 0.0571[kg]
g 9.81 [m/s*]
Fempi 1.7521%107 [H]
Femp 5.8231*10 [m]
fip1 1.4142%10™ [ms]
fipa 4.5626%10” [m]
i 0.0243 [A]
k; 2.5165 [A]
xs F X x;, F X, —X
. — 730 e;nPl exp(— 10 )+ﬁ z exp(— d 10 )
m FemPZ FemP2 m F FemPZ
2x., F 2x,, F -
ay, =— X30 Lempt exp(— X10 )y = Xa0 Lompr exp(— X4 X0 ).
m emP?2 emP?2 emP?2 emP?2
a :@-exp(h)-(ku +¢,—Xy), @ :—L'exp(h
31 i1 i 30/ 33 ’
‘fiPl AfiPZ AfiPl AfiPZ
a4y == expCL0) (ko o — x), gy = -T2 exp(R 1)
.fiPl emP?2 iP1

b3 = ki '@-exp(h), b4 — ki . fiPz 'exp('xd —xm)'

iP1 iP2 iP1

F emP2

(10)

(11)

Our approach considers the zero current in the bottom electromagnet, x, =0.

Therefore the linearized model (10) is reduced to a third order system, which is linearized
around the following three operating points and the matrices and the transfer functions are:

.xlo = 0007, .x20 = 0, x30 = 03, -x4() = 07

0 10 0
A=|2447866 0  -9.5028|, b=| 0 |, ¢"=[ 0 o], (12)
15056 0 -149.6242 376.5292
0.0152

HP (S) = 25
(1+0.066s5)(1+0.0084s +0.000064s")
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X = 0008, Xog = 0, X390 = 0«2859 X490 = 07

0 1 0 0
A=186.0602 0  -7.6031|, b=| 0 , ¢ =[1 0 0],
18125 0 -186.2891 468.7966
0.0153
H,(s)=

(1+0.0655)(1+0.011s +0.0000665>)’

X0 = 0009, X = O, X390 = 069 Xy0 = Oa

0 1 0 0
A=[186.0602 0 -7.6031|, b=| 0 , ¢'=[1 0 0]
18125 0 -186.2891 468.7966
0.0117
HP(S):

(1+0.051s)(1+0.006s +0.0000289s7)

3 Control solutions, simulation and experimental results

s

(13)

(14)

The TS-FC design is based on the t.f.s in (12), (13) and (14), and on taking into account the
performance specifications expressed as zero steady-state control error, phase margin of 60°,
and small settling time.

The TS-FC structure is built upon the parameters of the linear controllers developed

Table 4: Parameters in the consequents of the rules of TS-FC

Operating point Parameters of TS-FC

kp k, o
Xy =3
Vy, =3.6 13947 3289.5 0.021
X5 = 0.0023
Xy =5
V, =6 28846 2828 0.021
x5, = 0.002
Xy =6
Vy, =72 42188 3125 0.021
Xq = 0.0021
x39 =7
Voo = 8.4 50402 1366 0.021
x70 = 0.0023

for the linearized models around the chosen operating points. The parameters in the
consequents of the rules are calculated using (4) and their values are presented in Table 4. The
relation (5) is next used in order to obtain the parameters {B,,B, ,B,,}, Where the parameter

B, issetto B, =0.01.
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Xy =8
Vy, =9.6 64681 1361.7 0.021
Xgo = 0.0027

Three input linguistic terms with triangular and trapezoidal membership functions are
used. The input membership functions are presented in Figure 6.

Gradul de apartenenta

Figure 6: Membership functions of input linguistic variables

The designed control systems are tested with respect to the step and rectangular
modifications of the reference input. The behaviours of the fuzzy control system with this TS-
FC system are illustrated in Figure 7.

-3

6)(10 5x'10
5_
4,,,,,
E E
c 3 C
2 o
z 2 3
o o 1
1_
0r 0
-1 L L ! -1 L L L
0 1 2 3 4 0 1 2 3 4

()

t [sec] t [sec]

Figure 7: Behaviours of fuzzy control system with Takagi-Sugeno fuzzy controller

Another TS-FC design takes into account the transfer function of the MLS2EM and
the same performance specifications as for the first TS-FC. A state feedback control system is
first designed leading to the following closed-loop transfer function:

(s)=c' (sI-A)b, = ; :
(1+0.0665)(0.000064 s~ +0.0084s +1)

closed—loop
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are used again with the consequent parameters in Table 5 and B, =0.005.

This TS-FC structure is based on the parameters of the conventional controllers
developed for the linearized models around chosen operating points. The relations (4) and (5)

Table 4: Parameters in the consequents of the rules of TS-FC

Operating points Parameters of TS-FC
X, X0 X3 X4 k, o 3
0.007 0 0.3 0 134.74 | 0.0038 0.217
0.008 0 0.258 0 132.47 | 0.0038 0.44
0.009 0 0.6 0 216.47 | 0.0038 0.404

Three linguistic terms with triangular and trapezoidal membership functions are used
according to Figure 8.

Gradul de apartenenta

Figure 8: Membership functions of input linguistic variables

The following four experimental scenarios were used to validate the Takagi-Sugeno
fuzzy control structure developed for the MLS2EM: (1) voltage applied to the upper
electromagnet (EM1) and zero voltage applied to the bottom electromagnet (EM2); (2)
voltage applied to EM1 and PWM signal as disturbance input applied to EM2; (3) voltage
applied to EM1 and sinusoidal signal applied to EM2; (4) voltage applied to EM1 and
pseudo-random binary signal applied to EM2. The experimental results are illustrated in
Figures 9 to Fig. 12.
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Figure 9: Real-time experimental results of fuzzy control system with TS-FC: a) position

response and b) speed response
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Figure 10: Real-time experimental results of fuzzy control system with TS-FC for PWM
signal applied to the bottom electromagnet: a) position response and b) speed response
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Figure 11: Real-time experimental results of fuzzy control system with TS-FC for sinusoidal
signal applied to the bottom electromagnet: a) position response and b) speed response
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Figure 12: Real-time experimental results of fuzzy control system with TS-FC for pseudo-
random binary signal applied to the bottom electromagnet: a) position response and b) speed
response

Analyzing the experimental results in Figure 9 it is observed that the sphere is
stabilized around the constant reference input r=0.01m. the sphere speed is kept at 0 m/s,

and the stable behaviour of the controlled sphere is thus explained. The three types
disturbances applied to EM2 do not modify the steady-state values of the position and of the
speed.

4 Conclusion

This paper has offered a Takagi-Sugeno fuzzy control solution dedicated to the position
control of two electromechanical applications, an electromagnetic actuated clutch and an
MLS2EM laboratory equipment. The model of the controlled process was linearized around
several operating points starting with the nonlinear model and with its identified parameters.

Real-time experiments were done to verify and test the proposed control system
structure. The fuzzy controllers’ design and tuning leads to good control system performance
with respect to the modifications of the reference input and of three types of disturbance
inputs.

The future research will be focused on the extension of the control structures by
inserting additional functionalities and on the improvement of the performance indices. Other
applications will be handled [10]—[18].
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CFD analysis of originally designed car body in order to improve
aerodynamic

Drazan Kozak, Zeljko Ivandi¢, Marija Zivi¢, Darko Damjanovi¢
Mechanical Engineering Faculty in Slavonski Brod, Josip Juraj Strossmayer University of
Osijek, CROATIA

Abstract: Nowadays, there are many software packages which make it easy for students and
engineers to display and describe an imaginary idea in better quality, in better sense and in
shortest possible time. Therefore, car is designed using the software package Autodesk 3ds
Max. Polygonal modelling method was used and designed car represent a new conceptual
solution car design. After modelling a car in mentioned software, final digital images are
generated too. Final digital images are generated using the Mental Ray rendering tool as a
default rendering tool of Autodesk 3ds Max. Attention is given only to the external design of
the car, while the interior is not modelled. Furthermore, using the software ANSYS Fluent,
2D simulation of the airflow around the side contour of the vehicle was made in purpose of
making changes in the geometry of the vehicle to improve the design in terms of reducing air
resistance and improve aerodynamics. Most attention of that is given in changing value of
angle between the hood and front windshield of car, and analysing back of the car with and
without the rear wing. Also, using the software ANSYS CFX, 3D simulation of airflow
around the car geometry was made. Taking into consideration results obtained by 2D and 3D
analysis of existing car geometry, a new 3D car model was made. Assumption is that new 3D
car model is resulting with better aerodynamic properties. 3D analysis of redesigned car
model in terms of mentioned changes is performed too in order to analyse possible
improvements.

Keywords: Autodesk 3ds Max, conceptual car design, Computational Fluid Dynamics
(CFD), Finite volume method, structured finite volume mesh, £ - £ turbulent model, ANSYS
Fluent, ANSYS CFX.

1 Introduction

The whole idea of this paper was started from the learning of the Autodesk 3ds Max
software, which is used for creating a 3D model of car. In purpose of easier car modelling,
and elaborating some details of design, designing was started from freeform sketching, and
finally, creating a 3D car model. Photorealistic images of finished car model where made
using a standard tool for rendering in above mentioned software, called Mental Ray. Also, 2D
simulation of the airflow around the side contour of the vehicle was made in purpose of
making changes in the geometry of the vehicle to improve aerodynamics. Most attention of
this is given in changing value of angle between the hood and front windshield of car, and
analysing the back of the car with and without the rear wing. The importance of aerodynamics
can be seen from simple example: If we need to raise the top speed of Ferrari Testarossa from
180 mph (=289 km/h) to 200 mph (=321 km/h) like Lamborghini Diablo, and without altering
its shape, we need to raise its engine power from 390 hp to 535 hp. Besides that, another
approach is to analyse geometry in wind tunnel, and making CFD analysis to decrease its Cd
(Drag Coefficient) from 0.36 to 0.29, and with that we can do the same thing [1].
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2 Car 3D model and renderings

As mentioned in introduction, in purpose of easier car modelling end elaborating some
details of design, designing was started from freeform sketches of car geometry and some
details as wheels, side mirrors, front and rear lights, diffuser and of course whole car body. In
this paper only one freeform sketch is presented, sketch of whole car body, Figure 1. This is
one of the final freeform sketches, so the similarity to the final 3D model is very expressed,
almost the same. The car model is made in software Autodesk 3ds Max. Polygonal modelling
method was used for creating car geometry. Model consists from 507 984 polygons and 568
254 vertexes. Polygonal model is presented on Figure 2.

Figure 1: Freeform sketch of whole car model Figure 2: Polygonal car model

Photorealistic images of car model were made in purpose of the best presentation of
car. Tool Mental Ray as standard tool of Autodesk 3ds Max software was used for rendering
entire scene with car model. After applying materials and textures to each part of car and
scene, each photograph takes about 45 minutes for rendering. Some of the renderings are
presented on Figure 3.
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3 Computational fluid dynamics (CFD)

There are two possibilities to analyse aerodynamical features of vehicle and especially the
turbulences: the wind tunnel and computational fluid dynamics (CFD). The efficiency and the
financial aspect make CFD a better solution. Even the visualization and the accuracy are other
aspects which show the advantages of CFD. New turbulence models and the increasing
computing power make CFD much more important [2].

Finite volume method (FVM) was used in CFD analysis of airflow around a side car contour.
For 2D analysis of airflow around side contour of car software GAMBIT was used as pre-
processor for modelling and discretization of problem, and software FLUENT was used as
solver and postprocessor. For 3D analysis of airflow around car geometry software ANSYS
CFX was used.

The first step in a FVM is discretization of analysis area. With discretization, finite volumes
are forming in way that they are touching each other (no overlap) and fills up the area of
analysis. Finite volume set is also called as geometrical mesh. Geometrical mesh can be
structured and unstructured. Much simplest programming of FVM is in the case of structured
meshes, because the mesh consists of volumes that can be placed in columns and
rows. System matrix of discretized equations in the case of structured meshes is usually
diagonal, while in unstructured meshes it is not the case. FVM is more accurate in the case of
structured meshes than in case of unstructured meshes (for the same number of volumes). So
for the problem in this paper, taking into consideration complexity of geometry, mesh is
generated as structured to the greatest possible extent.

FVM is integral method based on the integration of the conservative form of transport
equations by finite volumes which discretizes the area of analysis. Speed rate of change of the
content of physical properties inside the finite volume is proportional to the speed rate of flow
of that physical properties throw the boundaries of the finite volume and speed rate of
emergence or disappearance of that physical properties inside a finite volume.

After the application of numerical scheme in sense of approximation of normal derivative at
the faces of the finite volumes using only the nodal values, the embedding of boundary
conditions is next step. So in the system of discretized equations it is necessary to incorporate
boundary conditions. Boundary conditions define the flow through the faces of the finite
volumes. After the boundary conditions are set, next step is the solving of the linear algebraic
equations system. In the case of the linear problem, solution is reached by only one solving a
linear algebraic equations system. And in case of nonlinear problem, solving process starts
from a presume solution on which basis are calculated the coefficients in discretized
equations, and the equations are solved. With that obtained solutions, coefficients in the
system matrix are calculated again and the system is solving again. The procedure is repeated
until the coefficients in the system matrix and the solution stop changing in the number of
significant digits which is prescribed in advance [3].

3.1 Theory

The governing equations for computational fluid dynamics are based on conservation of mass,
momentum, and energy. Both FLUENT and ANSYS CFX use a FVM to solve the governing
equations. The FVM involves discretization and integration of the governing equation over
the finite volume [4].

The flow is said to be turbulent when all the transport quantities (mass, momentum and
energy) exhibit periodic, irregular fluctuations in time and space. Such conditions enhance
mixing of these transport variables. There is no single turbulent model that can resolve the
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physics at all flow conditions. FLUENT and ANSYS CFX provides a wide variety of models
to suit the demands of individual classes of problems. The choice of the turbulent model
depends on the required level of accuracy, available computational resources, and the required
turnaround time [5]. For the problem analysed in this paper, standard k - &€ turbulent model is
selected for both, 2D and 3D analysis. The k - £ model is one of the most common turbulent
models. It is a semi - empirical, two equation model, that means, it includes two extra
transport equations to represent the turbulent properties of the flow. The first transported
variable is turbulent kinetic energy k. The second transported variable is the turbulent
dissipation & It is the variable that determines the scale of the turbulence, whereas the first
variable k determines the energy in the turbulence.

The model transport equation for kis derived from the exact equation, while the model
transport equation for £is obtained using physical reasoning and bears little resemblance to its
mathematically exact counterpart [5].

3.1.1 Governing equations

The continuity and momentum equations (Navier-Stokes equations) with a turbulence model
were used to solve the airflow [9]:

du av ow

=0, 1
ox ay S )
d
ua—u+v%+ o _ lap+ s +£ +B_, 2)
ox  dy 0z pox pl dy 0z

— |+B,, 3)

ua—w+va—w+wa—w——la—p —%+—=1+B,. 4)
ox  dy 0z poz pl dx 9y '

Where u is x-component of velocity vector, v is y-component of velocity vector and w is z-
component of velocity vector. p is density of air, p is static pressure, 7is shear stress and B;,
By, B are body forces [9].

3.1.2 Transport equations for standard k - £ turbulent model

- for turbulent kinetic energy k:

9 9 3 Ok

at(,ol<)+a—(,ok )= ax [,u+ Jax +G, +G,—pe—Y, +S,. (5)
- for dissipation &

0 0 [ U, de | £ £

at(p€)+ax (/08“) axj _(ﬂ-i_O-sjan_+Clek(Gk+C3£Gb) CZSIO k +Ss' (6)
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In these equations, Gy represents the generation of turbulence kinetic energy due to the mean
velocity gradients. Gy is the generation of turbulence kinetic energy due to buoyancy.
Yum represents the contribution of the fluctuating dilatation in compressible turbulence to the
overall dissipation rate. Cje, Co¢ and Cse are constants. ok and o are the turbulent Prandtl
numbers for k and &, respectively. Sk and S are user - defined source terms [5].

3.1.3 Turbulent viscosity

k2
lut :pcu_’ (7)
&

where C,, is constant [5].

3.1.4 Production of turbulent Kkinetic energy

From the exact equation for the transport of k, this term may be defined as:

— du,
G =-pu Uy (8)

To evaluate Gy in a manner consistent with the Boussinesq hypothesis:
G, =uS’, )

where S is the modulus of the mean rate - of - strain tensor, defined as:

S =28, . (10)
where §; :%(g—:+g—;ljj [5]. (11)
3.1.5 The generation of turbulence due to buoyancy

G, =ﬂgipﬂr‘lg—£, (12)

where Priis the turbulent Prandtl number for energy and gjis the component of the
gravitational vector in the i - th direction. For the standard and realizable models, the default
value of Pris 0.85 [4].

The coefficient of thermal expansion 4 is defined as:

b= —%(g—’;j [5]. (13)
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3.1.6 The dilatation dissipation

The dilatation dissipation term Yy, is included in the k equation. This term is modelled
according to:

Yy, =2peM, (14)
where M, is the turbulent mach number, defined as:

k
Mt: 5 (15)
a

where a is the speed of sound:

a=+IRT ,[5]. (16)

3.1.7 Model constants

The model constants Cig, Cae, Cyi, Ok and o have the following default values:
Cie=144,C=192,C,=0.09, i =1.0, 0z = 1.3.

These default values have been determined from experiments with air and water for
fundamental turbulent shear flows including homogeneous shear flows and decaying isotropic
grid turbulence. They have been found to work fairly well for a wide range of wall - bounded
and free shear flows [5].

4 Two dimensional CFD analysis of side contour of car

As already mentioned, for 2D analysis of airflow around side contour of car software
GAMBIT was used as pre-processor for modelling and discretization of problem, and
software FLUENT was used as solver and postprocessor.

4.1 Discretization using the Finite volume method

After meshing problem in GAMBIT mesh consists of quads and triangulars, with most of
triangulars. As Figures 5 and 6 shows, mesh is discretized as structured close to the car
contour and on top and bottom of domain too. Dimensions of analysis domain are presented
on Figure 4, where L = 4500 mm.

2L L 4L

Figure 4: Dimensions and discretization of 2D domain
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Figure 5: Finite volume mesh of the first case of car geometry (geometry of existing car
model)

As mentioned earlier, two cases of car geometry was analysed. First case is the actual
geometry of car, so the geometry of the existing model and second case is redesigned
geometry in term of increasing the angle between the hood and front windshield to get a better
airflow around the car. Also, in case of second car geometry, rear wing is added in purpose to
see changes and analyse airflow with the rear wing. Finite volume mesh of the first case of car
geometry is presented on Figure 5, and the second case of car geometry with mentioned
changes is presented on Figure 6.

Figure 6: Finite volume mesh of second case of car geometry (redesigned geometry)

4.2 Set up problem in Fluent

The boundary conditions for the certain lines of domain were configured in GAMBIT.
Velocity of the air at the inlet boundary condition is set in FLUENT with value of 27,7 m/s
(=100 km/h) and with temperature of 300 K (=26,85 °C). The outlet boundary condition is set
to pressure outlet with gauge pressure of 0 Pa. Car contour, top and bottom of virtual wind
tunnel are set as walls. The density of air is set as 1.225 kg/m3 and viscosity of air is 1.7894 x
107 kg/(ms).

To get the most accurate results and within the most identical conditions, mesh is discretized
in both cases of geometry with the same density. Only difference is that in case of redesigned
car geometry mesh has a slightly higher number of elements. That is because mesh is
generated around the rear wing with more density, Figure 6.

4.3 Results

Figure 7 shows the velocity contours of actual car geometry (the first case), and Figure 8
shows velocity contours of redesigned car geometry (the second case). Figures show that air
velocity is decreasing as it is approaching the front of the car. Air velocity than increases
away from the car front. It is obvious from Figures 7 and 8 that in case two velocity
magnitude increases with a higher gradient, which means that air resistance is smaller, and
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that is the result of redesigned geometry in sense of increasing angle between hood and front
windshield.

0.00e+00

‘ Contours of Velocity Magnitude {m/s) Mar 13, 2010 ‘ Contours of Velocity Magnitude {m/s) Mar 13, 2010
ANSYS FLUENT 121 (2d, dp, pbns, ske) ANSYS FLUENT 121 (2d, dp, pbns, ske)
Figure 7: Velocity contours over actual car Figure 8: Velocity contours over redesigned
geometry (case one) car geometry (case two)

Figures 9 and 10 show static pressure contours for both case of car geometry. It is obvious
from Figures that there is a higher pressure concentration on the car front in both cases, and at
the rear wing in case two.

Particularly, air slows down when it is approaches the front of the car and results that more air
molecules are accumulated into a smaller space. Once the air stagnates in front of the car, it
seeks a lower pressure area, such as the sides, top and bottom of car. As the air flows over the
car hood, pressure is decreasing, but when reaches the front windshield it briefly increasing.
When the higher pressure air in front of the windshield travels over the windshield, it
accelerates, causing the decreasing of pressure. This lower pressure literally produce a lift -
force on the car roof as the air passes over it [6].

It is also shown that the redesigned car geometry has smaller amount of pressure in front of
car. Because of larger angle between hood and front windshield of redesigned car geometry it
was achieved that pressure contour over hood is almost constant (Figure 10), which is not
achieved in first case of car geometry.
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Conlours of Staffc Pressue (pasca) ANSYS FLUENT 121 (2d, Jﬂ?;&ﬁf&g ‘ Conlours of Staflc Pressure (pasca) ANSYS FLUENT 121 (2d, Jﬂ?;&ﬁf&g
Figure 9: Static pressure contours over actual Figure 10: Static pressure contours over
car geometry (case one) redesigned car geometry (case two)

Figures 11 and 12 shows static pressure contours for both case geometry of car rear. Figure 12
shows that there is a larger amount of pressure on top surface of rear wing. That pressure is
generating a bigger down - force resulting with better stability of car and increasing traction.
Wing is very efficient aerodynamic add-in, because it creates lots of down-force and thereby
with small effect to increasing drag.
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Figure 11: Static pressure contours of car rear
over actual car geometry (case one)

4 88e+02
. 2.13e+02
,_ -6.1Te+01

39103 _—
PR —
4 dBe+03
4736403
5016403

Contours of Static Pressure (pascal)

“—--3.36e+02
611 e':cfg\,,_r_r
8 86e+02 B —

-1.16e+03 .y

1430403 S
171403

-1.98e+03

-2.260+03

2530403 \
281e+03 )
3088403

-3.3Be+03 [
3830403

Mar 13, 2010
ANSYS FLUENT 121 (2d, dp, pbns, ske)

Figure 12: Static pressure contours of car rear

over redesigned car geometry (case two)

Figures 13 and 14 shows turbulence intensity contours + vectors for both case of car
geometry. It is obvious from presented Figures that rear wing has big significance to the
turbulences. It can be seen that in case of redesigned car geometry there is less turbulences
behind the car and turbulent zone is cleaner. Also, there is two eddy's behind the car in case of
geometry without rear wing, and one eddy in case of geometry with rear wing.
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Figure 13: Turbulence intensity contours +
vectors over actual car geometry (case one)

S Redesigned car model

Figure 14: Turbulence intensity contours +
vectors over redesigned car geometry (case
two)

Leading to the modifications of an existing model in terms of redesigned side contour of car
and leading with obtained 2D results of airflow around the car, existing 3D car model is
redesigned. The new model has a slightly larger number of polygons due to the added rear
wing. After applying materials and textures to each part of car and scene, each photograph
takes about 2,5 hour for rendering. Design of rear wing is presented on Figure 15, and some
of the renderings of the new, redesigned car model are presented on Figure 16.
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Figure 15: Design of rear wing

Figure 16: Renderings of redesigned car model

6 Three dimensional CFD analysis of car

For 3D analysis of airflow around car geometry software ANSYS CFX was used. Also
in this case, both geometry of car was analysed: first geometry is the geometry of the first car
model and the second is redesigned geometry in terms of increasing the angle between the
hood and front windshield, and adding a rear wing.

Some details such as car wheels, breaks, exhaust, etc. are disposed from the 3D
analysis in purpose of simplifying model and analysis too. However, despite of that the model
consists from quite number of elements.
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6.1 Discretization using the Finite volume method

Due to full symmetry of the problem, only one half of domain is meshed and after meshing
the domain in ANSYS mesh consists from 1874264 nodes and 6148164 elements in case of
first car geometry, and from 2854713 nodes and 9560271 elements in case of redesigned car
geometry. Dimensions of analysis domain are presented on Figure 17, where L = 4500 mm.

Figure 17: Dimensions of 3D domain

Mesh is discretized as structured close to the car contour and on bottom of domain too.
Surface mesh of full meshed domain is presented on Figure 18, and some surface mesh details
of structured mesh are presented on Figure 19.
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Figure 18: Meshed domain
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Figure 19: Surface mesh of domain

As in the case of 2D analysis, to get the most accurate results and within the most identical
conditions, mesh is discretized in both cases of geometry with the same density. Only
difference is that in case of redesigned car geometry mesh has a higher number of elements.
That is because the rear wing is added in redesigned car geometry, and mesh is generated
around it with more density, Figure 20.
Volume mesh and some details of structured volume mesh around the rear wing and side
mirror are presented on Figure 20.
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Figure 20: Volume mesh, details of rear wing and side mirror
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6.2 Set up problem in ANSYS CFX

Material is set as “Air Ideal Gas” and the velocity of the air at the inlet boundary condition is
set in ANSYS CFX with value of 27,7 m/s (=100 km/h) and with temperature of 300 K
(=26,85 °C). As mentioned earlier, k - £ turbulent model was used. Whole car body and
bottom of virtual wind tunnel are set as smooth wall with option of “No Slip Wall”. Top and
side of tunnel are set as “Wall” with option of “Free Slip Wall”. The outlet boundary
condition is set to “Outlet” with relative static pressure of 0 Pa. And “Symmetry” boundary
condition is set to the symmetry plane. Boundary conditions and analysed domain are
presented on Figure 21.
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Figure 21: Boundary conditions of the domain
6.3 Results

Two-dimensional analysis are very helpful and usually always preceded by a 3D analysis,
because it can provide some basic guidelines what could be redesigned on the product (in
considered case a car) in order that the resulting three-dimensional analysis provide better and
more acceptable results. And thus the resulting 3D model would result with better
characteristics. This approach can significantly shorten the time of analysing a problem,
because the 2D analysis in relation to 3D is of course much simpler and time for obtaining a
solution is much shorter.

Therefore, 2D analysis provide a good indication of the real state, however it should be noted
that the effects can greatly change when similar analysis is performed in 3D. 3D analysis
requires a lot of correctly set input data in order to obtain the realistic picture of real state.
Unfortunately, due to lack of computer equipment we had to simplify the geometry of the car,
and thus the CFD analysis, so the wheels are ejected from the analysis, among other things. In
further work, our aim is to create a CFD simulation of a car in motion, so with rotating wheels
and moving ground. Also in performed analysis the entry of air into the front and side air
intakes are not take into consideration, which quite changes a realistic picture of the results,
so in further work plan is to take that into consideration too. With that we will get a more
realistic picture of the pressure distribution on the car body and the air flow around the car.
Figure 22 shows pressure distribution on car 3D model and the ground from front and rear of
car (both case of car geometry). As expected, from pressure contours it is obvious that there is
larger pressure amount in front of car, especially at the air intakes, and at the side air intakes
too. In the case of redesigned car geometry, maximum pressure amount is on the rear wing,
which results in generating a down-force. How wings generates down-force will be discussed
hereafter.
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Figure 22: Pressure distribution on car body and ground

Figures from 23 to 26 shows velocity streamlines over both car geometry, from different
angels and for some individual parts of car.

Velocity
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Figure 23: Velocity streamlines over car body
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Figure 24 shows velocity streamlines below the car. As shown in the 2D analysis, once again
it was confirmed that adding a rear wing on a car there is less turbulence behind the car. It is
also obvious that the velocity streamlines by distancing from the first car geometry are
expanding, while in opposite situation in case of car with the rear wing, velocity streamlines
are narrowing. Which means that turbulent zone behind car is smaller also.
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Figure 24: Velocity streamlines over car body from bottom

The above mentioned more turbulences behind the first car geometry is also obvious from
Figure 25 which presents the velocity streamlines on the symmetry plane so the eddy's can
easier to see.

The reason for the expanding of velocity streamlines in the case of geometry without the rear
wing is that the air after passing over the rear windshield travels to the ground. That air has a
higher speed and it collision behind car with the air from below the car which has a lower
speed, so with that the expansion of velocity streamlines is caused by distancing from the car.
By using the rear wing opposite occurs, because the airflow is directing upwards by the rear
wing and thus allows slower air from below the car to free flow by distancing from the car, so
there is no expansion of airflow, Figures 25 and 26.

Figure 25: Velocity streamlines (on symmetry plane) and pressure contours
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Figure 26: Turbulences behind the car

Figure 27 shows the velocity and pressure distribution over rear wing. The rear wings are
nearly irrelevant in ordinary passenger cars, but when it comes to sports cars, especially those
for race, these are the most important aerodynamic add-in. For example, for F1 car the rear
wing creates around a third of the car down-force [7]. But running at high speeds the drag
from the rear wing is huge. It would be the best to achieve following: more down-force at
lower speeds in purpose of increasing traction and thus better acceleration, and less down-
force at higher speeds when car is on a straight line and doesn’t need down-force.

A wing generates down-force due to its profile accelerating airflow on its lower surface in
relation to the flow over the top surface. If the flow is accelerated pressure is decreasing, with
the result being a pressure differential between the upper and lower surface of the wing and
thus a net down-force [8]. As air flows over the surface of a wing it has a tendency to slow
down and separate from the wing, particularly underneath the wing which runs at a lower
pressure than the top surface, Figure 27. This separation initially reduces efficiency and the
airflow totally breaks up and the wing stalls. When a wing stalls it loses most of its down-
force (that is required at higher speeds) [7]. But at lower speeds aim is to prevent separation.
So it is need to speed up the flow near the wing surface [7]. To achieve both, dual element
wings are used, Figure 27. These allow for some of the high pressure flow from the top
surface of the lower wing to bleed to the lower surface of the upper wing. This increases the
airflow speed under the wing, increasing down-force and reducing the boundary flow
separation [8].

Otherwise, because there is increased loading that comes with higher speeds on the straight
and due to flexi upper wing it will deflect or just part of it, and thus the upper wing will move
closer to the lower wing resulting that the gap between them become smaller. This leads to
the separation and wing stalls, so that sheds down-force and with that drag.
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Figure 27: Pressure and velocity contours over rear wing, deflecting of upper wing

7 Conclusions

Using the software Autodesk 3ds Max, the idea of imaginary car was digitalized in a way that
it was made a 3D model of the car and photorealistic images of car.

On the basis of car model, 2D computational fluid dynamics simulation of both car geometry
using FLUENT software to visualize airflow around the side car contour was achieved. Also,
3D computational fluid dynamics simulation of first car geometry using ANSYS CFX
software was achieved. Mentioned CFD analyses are achieved to see critical places in
geometry which are resulting in bad aerodynamics. Leading to the obtained 2D and 3D results
of airflow around the car and leading with modifications of an existing 2D model in terms of
redesigned side contour of car, existing 3D car model is redesigned. Redesign in terms of
increasing the angle between the hood and front windshield of car, and adding rear wing.
Furthermore, 3D analysis of airflow around redesigned car geometry was achieved using the
ANSYS CFX software. With obtained 2D and 3D results it is concluded that mentioned
changes in geometry of second car are resulting with better airflow around the car, and
producing more down - force using the rear wing. Bigger amount of down - force is resulting
with better stability of the car and increasing traction. Two element wing is used because of
the possibility of achieving more down-force at lower speeds in purpose of increasing traction
and thus better acceleration, and less down-force at higher speeds when car is on a straight
line and doesn’t need down-force. Wings are very efficient aerodynamic add-in, because it
creates a lot of down-force and thereby with small effect to increasing drag. It is established
that in case of redesigned car geometry there is less turbulences behind the car and turbulent
zone is cleaner.

8 Further work

® Qur aim is to create a CFD simulation of a car in motion, so with rotating wheels and
moving ground. Also entry of air into the front and side air intakes was not take into
consideration in these analyses, which quite changes a realistic picture of the results,
so in further work plan is to take that into consideration too. With that we will get a
more realistic picture of the pressure distribution on the car body and the air flow
around the car.

e Depending on the capabilities, another plan is to verification of the results obtained
with CFD analysis in a way to create a model that will be tested in a wind tunnel.
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Modern materials and technologies
in steam boiler power plant production
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Abstract: The paper presents some of the most recently used materials and welding
technologies suitable for application in steam boiler power plants. It provides an insight into
important properties of these materials and some aspects of weldability. Moreover, the
authors explained the most important mechanical engineering technologies, which are
necessary for fast, reliable and cost efficient production of components and whole steam
boiler power plant.

Keywords: energy, power plant, materials, technologies, welding

1 Introduction

Energy plays an important role in our everyday life. Global demands for energy consumption
are constantly increasing. Development of any country or society is closely connected with
energy consumption. Energy is needed in all production processes, for heating in households
and in every other aspect of everyday life. Rational energy use and energy saving on all levels
and in all possible situations have to become our common obligation for future generations.
The authors of the present paper briefly present some aspects and views of energy trends in
EU up to 2030 and provide some practical instructions for successful application of modern
welding technology in a workshop.

2 Demands for energy — assessment needs in EU up to 2030

Care about energy consumption has become not only an economical question, but also a
political and strategic question. Each country developed a plan or strategy on how to be less
independent in energy sense. The EU made an assessment of needs for energy up to 2030,
which is shown in Figure 1. There is an evident increase of energy needs in almost all fields
(industry, household, transport and tertiary sector). Furthermore, Figure 2 shows an
estimation of production capacity according to individual energy sources — EU until 2030.
Based on this assessment, one can conclude that an issue of thermal power plants setup, as
well as their maintenance will be significantly present in the next two decades. In that sense,
application of modern materials with better mechanical properties (strength at elevated
temperatures, creep resistance, weldability...) will be also of high priority. Despite of crisis,
investments in that field in new equipment and new technologies are still present. In near
future it is possible to expect improvements in thermal power plant production, application of
modern materials and technologies, which main task will be to provide energy necessary for
each community.
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Figure 1. Estimated energy demand in individual fields — EU until 2030 [1,2]
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Figure 2. Estimated production capacity according to individual energy sources — EU until
2030 [1, 2]

3 Modern materials and technologies in thermal steam boiler production

Contemporary demands for materials in the steam boiler production are simultaneously
present for mechanical properties at evaluated temperatures and weldability. Increase of
service temperature will be very cost effective, but this will be possible only in cases of
modern materials application. Along with reliability, the main problem of this approach is
insufficient experience from the viewpoint of service of these materials, as well as production.
Contributions in that sense will be highly appreciated. Figure 3 presents an overview of
dominant materials in steam boiler production in the past 50 years. From the practical point of
view, the most important materials are P91 and P92, which replaced X20CrMoV12.1. Many
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plants made with that material are still operational. This material is interesting only if
focusing on the repair welding and revitalization of components in service. Besides corrosion
resistance, creep rupture at elevated temperature is very important demand of these materials.
In that sense, newly developed nickel based alloys will play an important role in practical
application. The main problem of that application is insufficient experience from production
and service and very high risk of failure. This is the main reason of restricted usage of these

alloys in European producers’ workshops.
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Figure 3. Commonly used materials in steam boiler production [2]
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Figure 4. Creep rupture strength of main steam boiler material groups related to temperature [2]

3.1 Joining technologies in steam boiler production

Welding technology has an important role in steam boiler production. Frequently used fusion

welding processes in steam boiler production are:

a) SAW (Submerged Arc Welding), automatic welding process for welding of membrane

panels/walls, boiler drums and chambers
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b) TIG (Tungsten Inert Gas), manual and automatic process for butt pipe welding and other
applications,

c) MAG (Metal Active Gas), semiautomatic welding with solid and flux cored wires,

d) MAG-STT (Surface Tension Transfer) welding process,

e) automatic MAG/MIG (Metal Active Gas / Metal Inert Gas) welding of supporting
elements of boiler pipe systems, and the

f) SMAW (Shielded Metal Arc Welding) welding process, classical.

Frequently used pressure welding processes in steam boiler production are:
a) stud arc welding and
b) flash butt welding (was used in past, nowadays an automatic TIG process is used instead).

3.2 Examples of modern welding technologies in application

Figures below show examples of successful application of welding technologies in thermal
power plant production. [3-8]

Figure 6. Application of pipes butt welding by automatic TIG process
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Figure 7. Application of TIG (for root pass) and SAW (for fill passes) at welding pipe
connection to pipe chamber joint

Figure 8. MAG-STT welding process in application at root pass on pipe chamber joint
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Figure 9. An example of manual stud arc Weldingin steam boiler production

4 Conclusion

Steam boiler production will retain its important role in energy strategy of modern European
countries. Based on modern and appropriate design of thermal power plants and by using
modern technologies and materials in production processes (especially welding technologies),
it is possible to obtain satisfactory reliability in service operation of power plants. The authors
gave a contribution from the practical point of view in application of modern materials in
production of components and thermal power plants.
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Musttisztitasi eljarasok hatasa az Olaszrizling bor mindségére

Baglyas F., Foldhazi O.
"Kecskeméti Foiskola Kertészeti Foiskolai Kar, Gylimolcs- és Szolotermesztési Intézet
Kecskemét, Erdei f. tér 1-3. baglyas.ferenc @ gmail.com

Osszefoglalas:

A musttisztitds alapvetd célja a must fizikai, fiziko-kémiai és biologiai allapotdnak
optimalizdldsa az erjedés irdnyitdsdhoz és a bormindség javitisdhoz. Technoldgiai és
mindségi szempontok (lassabb erjedés, tisztabb illat, elsddleges és erjedési aromaanyagok
jobb megodrzése) alapjan ma a must minél hatékonyabb tisztitdsit célozzdk meg a mindségi
fehérbor készitésben.

A must normdl koriilmények kozott kb. 10-30% szedimentet tartalmaz €s ez az arany
rothadt sz6ld és erdteljes préselés esetén csak novekedhet. A kiilonbozd kezelésekkel
mennyiségét 10% de, inkdbb 5% ala kell csokkenteni. A szediment tartalom jelentds részének
eltavolitasaval a must belso feliilete lecsokken, megkonnyitve ezzel a must tovabbi kezelését.
A tisztitds utdn visszamaradé anyagok a borélesztok szdmdra nélkiilozhetetlen tdpanyagokat
tartalmaznak, ezért fontos, hogy tultisztitdssal ne csokkentsilk mennyiségiiket az optimélis
szint ala. Kiemelendd még, hogy jelentds illat- és aroma anyagok kérosodhatnak a flotacios, a
hiperoxidacids, €s a szeparacidés musttisztitdsoknal, ezért ezek nem Keriiltek alkalmazdsra.

Abstract: The main goal of must clarification is to optimize physical-chemical and biological
conditions in order to obtain to better manage fermentation and improve wine quality. Based
on technologic and quality concerns a possibly most effective must clarification is inevitable
(slower fermentation, cleaner fragrance, better conservation of primary and fermentation
aromas).

Must usually contains 10-30% sediment and this ratio can be higher when rot grape is
processed or the presser in the press is high. Different clarification treatments can lower this
rate below 5-10%. By removing sediment the inner surface of must is reduced and further
must/wine treatments became easier. It is important not to over clarify the must because
sediment contains nutriments for yeasts. As must flotation, separation and hyper-oxidation
can damage fragrance and aromas these methods were not applied.

Keywords: must clarification methods, fragrances, aromas, overal wine qualiy

1. Bevezetés

A hagyomanyos, kisiizemi bordszatokban évszazadokon keresztiil alacsony nyomason,
kézi préssel préselték ki a zizott cefrét (gyakran kocsdnnyal egyiitt). A kiméletes préselés, kis
nyomads kovetkeztében az elvalasztott must lebegdanyag tartalma alacsony volt. Az erjesztés
pincehdmérsékleten, kis tUrtartalmi edényekben (leginkdbb fahorddkban) tortént. Ennek
eredményeképpen az erjedés viszonylag lassan ment végbe és megdrzddtek az elsddleges és
erjedési zamatanyagok, illatok.

A nagyiizemi bordszkoddssal iparszerlien, nagy tomegben dolgozzik fel a szolot. A
feldolgozas, préselés sordn jelentds mennyiségli lebegd anyag keriil a mustba és a borba. Ez
stabilitasi problémat okoz, az erjedési homérsékletet emeli és az illat, aroma anyagok eltlinnek
a borbdl vagy atalakulnak. Ezért ma mar bevalt gyakorlat a fehérborok készitésekor, hogy a
mustot erjesztés elott tisztitjak.

A tisztitdsnak tobbféle mddszere 1étezik:
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— llepités (gravitacios tton)

— nyalkazas (rothadt sz610 feldolgozasakor)

— kénessavas iilepités htitéssel egybekotve

— deritészerek alkalmazdasa (agyagasvany, fehérje alapu)
— deritdészerrel torténd erjesztés

— flotalas

— szeparalas

— hiperoxidécio

Ezek koltséges beavatkozdsok, melyekkel vékonyitjuk a mustot, kivonunk beldle értékes
aromaanyagokat.

Ebben a cikkben mikrovinifikdciés koriilmények kozott végeztiink kiillonbozo
musttisztitasi eljardsokat és hasonlitottuk 0ssze az ezekbdl kierjedt borok mindségét.

2. Irodalmi attekintés

A musttisztitds alapvetd célja a must fizikai, fiziko-kémiai és biologiai allapotdnak
optimalizdldsa az erjedés irdnyitdsdhoz és a bormindség javitdsdhoz. Technoldgiai és
mindségi szempontok (lassabb erjedés, tisztabb illat, elsddleges és erjedési aromaanyagok
jobb megodrzése) alapjan ma a must minél hatékonyabb tisztitdsit célozzdk meg a mindségi
fehérbor készitésben [2].

A must normdl koriillmények kozott kb. 10-30% szedimentet tartalmaz €s ez az arany
rothadt sz6l6 és erdteljes préselés esetén csak novekedhet. A kiilonbozd kezelésekkel
mennyiségét 10% de, inkdbb 5% ala kell csokkenteni. A szediment tartalom jelentds részének
eltavolitasaval a must belso feliilete lecsokken, megkonnyitve ezzel a must tovabbi kezelését.
A tisztitds utdn visszamaraddé anyagok a borélesztok szdmdra nélkiilozhetetlen tdpanyagokat
tartalmaznak, ezért fontos, hogy tultisztitdssal ne csokkentsiik mennyiségiiket az optimélis
szint ala. Kiemelendd még, hogy jelentds illat- és aroma anyagok kdrosodhatnak a flotacios, a
hiperoxidacids, és a szeparacidés musttisztitdsoknal.

A hiperoxidécids eljards tekintetében, a sz6lofajtdkra gyakorolt hatdsa nem egységes,
az altalam vizsgalt olaszrizling fajtandl a szakirodalom a negativ hatdsokat emeli ki [2].

Mindezek kovetkeztében, a most felsorolt eljardsokat nem vettem alkalmazdsba, mint
musttisztitasi lehetoséget, helyette a kiméletesebbeket helyeztem eldtérbe, illetve vizsgaltam a
kisérletek soran.

L. Gravitécios iilepités

Szerényebb mértékii tisztulast eredményezo eljards, amelynél az iilepedés a gravitacios
eronek koszonhetd. Az iilepitési id6 meghosszabbitisaval a letisztult must mennyisége
novelhetd. Célszeri a modszert hutéssel kombindlni, a must lehiitése 10°C alatti
homérsékletre, fékezi az erjedés beinduldsit. A graviticids iilepitésnek technoldgiai feltételei
vannak, melyek kozott elsédleges a must erjedésmentessége. A must szabadkénessav-tartalma
(15-25 mg/1) biztositja iizemi koriilmények kozott a 24-48 6rds erjedésmentességet. A must
zavarosit anyagai koziil csak azok iilepithetok, amelyek a folyadékndl nagyobb surtiségtiek.
A folyadékkal azonos, vagy ettdl kisebb siirliségli anyagok, semmilyen iilepité hatdsra nem
iilepszenek le. Azok a mustok, amelyek sok kis fajsilytd iiledékanyagot tartalmaznak,
iilepitéssel nem tisztithaték elég hatékonyan. Ulepités utdn a tisztult mustot lefejtjiik
tiledékérol [2].
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II. Bentonitos derités :

A bentonit a bordszatban termolabilis fehérjék megkotésére és ezdltal, a késObbi
fehérjezavarosodasok megakadalyozasara hasznaljuk. Deritd hatdsa abban all, hogy a musthoz
adva néhany perc alatt durva pehelyképzddést okoz, majd a finom részecskék a bentonit
pelyheken adszorbedlédnak. A keletkezett zavarosité anyagok flokkuldlnak, kicsapddnak és
leiilepszenek. A bentonit igény nagyon eltérd lehet fajtatl, termohelytdl is fligg.
Csapadékban szegény évek, foleg a nydr végi, 6szi idoszakban, magasabb bentonit igényt
eredményeznek. A sz6l6 a bogyokban energiataroloként fehérjét raktiroz. Minél nagyobb
stressznek van kitéve a novény, anndl tobb tartalékot képez. Ezzel magyardzhaté a
csapadékszegény évjaratokban a magasabb bentonitigény. Alacsonyabb hdmérsékleten a
bentonitigény és a derités ideje is megnd. A deritési miivelet kiilondsen ajanlhat6 a Botrytises
sz016 mustjanal, mivel a bentonit megkdti a lakkaz fehérje komponenseit, ezzel az enzim
mukodésképtelenné valik, igy meggétolja a barnatorés kialakuldsat. Bentonitos derités utdn a
mustok extrakt-, invertcukor-, hamu-, hamualkalitds-, borkdsav- és almasav tartalmaban
mérhet6 valtozas nem torténik [3].

A bentonit tdlzott mértékli haszndlatdval a mustba keriilldé bizonyos anyagok,
elsésorban a kalcium, kedvezdtlen hatast gyakorolnak az alloképességre.

A tulzott mértékt fém beoldddas szamos kivalas eloidézoje, melyek esetenként igen
nehezen sziintethetok meg [3].

A manapsag alkalmazott korszeri bentonitokat szigoru tisztitasi eljarasnak vetik al4,
amellyel mar kikiiszobolhetd a fent nevezett probléma. A bentonitos kezelés a mustok értékes
aminosavainak 20%-40%-at is kivonhatja.

A fehérjéken kiviil jelentds mennyiségli alacsonyabb molekulasilyd nitrogén
vegyiiletet (peptonok, polipeptidek) is eltdvolit. A bentonit fehérjemegkotd képessége akkor
nagyobb ha a must savasabb €s a cserzéanyag tartalom kevesebb. A fehér mustok bentonitos
kezelés utdn vildgosabbd, zoldesebb drnyalativad vdlnak, mert részben adszorbedlja a mély
szint okozé polifenolokat. A novényvéddszer maradvanyok eltdvolitisdban a bentonit két
értékes tulajdonsaga vesz részt : a kation cseréld képessége és deritd hatasa.

A bentonitok duzzadasi képessége az egyik legfontosabb tulajdonsaga, minél nagyobb,
anndl hatékonyabb az adszorbedl6 képessége, mivel nagyobb aktiv feliilettel rendelkeznek. A
tilzott duzzadds a novekvd bentonit térfogattal szemben viszont nagyobb termékveszteséget
eredményez [4].

III. Zselatinos derités:

A zselatin a legelterjedtebb fehérjetartalmi deritészer a bordszatban. Pozitiv
elektromos toltésének koszonhetéen a must negativ toltésii tannintartalmaval képez
csapadékot. A keletkezett pelyhes csapadék a feliilletén adszorbedlja a szuszpendalt
részecskéket. A zselatin flokkuldcigjat eldsegitik a kationok, az oxigén, az alacsonyabb
homérséklet és a magasabb pH érték. A fémek (kationok) koziil elsdsorban az igen aktiv
haromértékti vassal reagdl, tannin-vas komplex formdban flokkuldlva a zselatinnal.
Hasznélataval csokkenthetd a nem kivdnt polifenolok (pl. a keserl izt okozé katechinek)
mennyisége. Meggdatolja a barnuldst és a nem tipikus oregedést is [2].

3. Anyag és modszer
Ugyanazt a megfelelden egalizalt mustot kiilonb6z6 moédszerekkel tisztitottuk. Az ezt

megeldzo és az ezt kovetd eljarasok ugyanakkor, minden minta esetében ugyanazok voltak.
Ennek megfeleloen lehetdség nyilt a kiilonbozo eljarassal tisztitott mustokbdl erjesztett borok
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Osszehasonlité vizsgdlatdra, mind érzékszervi, mind analitikai szempontbdl. Az analitikai
vizsgélatok a 2009-es évjaratbol szdrmazé pécsi Olaszrizling mustokbdl és borokbol
késziiltek. A kisérletekre, mérésekre valamint az érzékszervi birdlatra egyarant a Pécsi
Sz06lészeti és Boraszati Kutatdintézetben kertilt sor.

A vizsgalt fajta

Az Olaszrizling szdrmazdsa ismeretlen, a leginkabb elterjedt fehér borszoéléfajtank. Az
0sszes szOlotermesztd orszag koziil — kiillondsen a filoxéravész 6ta — Magyarorszdgon terjedt
el a legjobban borvidékeink legmegbizhatébb, kivalé mindséget add fajtija. Meleg fekvést
igényel, talaj irdnt kevésbé igényes, kevésbé rothadékony fajta. Oktober elején érik, a beérése
otéves atlagban 20,4 mustfokot mutat. Boven termd, termésatlaga 12-14 t/ha. Bora rezeda
illatd, keserimanduldra emlékeztetd zamat, tiizes, ldgyabb karakterdi. [1]

Az Olaszrizling a pécsi borvidék egyik legjelentdsebb fajtdja is egyben. Vélasztasunk
azért esett erre a fajtara, mert kivaléan alkalmazkodik az eltérd boraszati technolégidkhoz €s
igy, altalanosabb érvényl kovetkeztetéseket tudok levonni a kisérletek eredményeibdl.

Az iizemi kisérlet médszere

Az Olaszrizling sziiretelésének idépontja: 2009. 09. 22.
A kora reggeli 1adas sziiretet kovetden a beszallitott sz616, behordd csiga segitségével jutott a
bogyofeltards helyére. A bogy6zé géppel lebogydztuk, majd a kosér résein at a sz616bogyok a
zuz6gépbe jutottak, ahol kiméletes hus-és héjroncsoldst kovetden a keletkezett cefre a
cefrevezetékbe keriilt. A cefre hiitését, duplafali vezetékben a hiitéfolyadék aramoltatisa
végezte. A rendszert mikodtetd cefreszivattyi nyomoévezetékébe bekotott kénessav-adagold
segitségével dllitottam be a kénessav szintjét 20 mg/l-re. A szinmust elvdlasztisara
pneumatikus berendezést alkalmaztam. A folyamat végén megmaradt szikkadt cefrét
(kb.20%) csigaszerkezet tovabbitotta a kiméletesen, alacsony nyomdssal miikddtetett
pneumatikus tanksajtoba. A keletkezett kocsany €s torkoly kihordédsa kézi erdvel tortént.

Musttisztitasi kisérlet

A fenti modon keletkezett és megfelelden egalizalt mustbdl kb. 120 litert vontunk be a
kisérletbe. Ennek sordn a mustot 6 db, egyenként 25 literes iivegballonba toltottiik. A
kisérleteket pincehOmérsékleten allitottuk be. Az elsé tételnél (D1), melyet kontrollnak
neveztiik el, tilepités €s szinelés nélkiil inditottuk az erjesztést. A mdsodik musttételt (D2)
gravitaciosan iilepitettiik és ezt kovetden szineltiik. A harmadik tétel (D3) deritését 100 g/hl
Seporittal, a negyediket (D4) pedig 40 g/hl NaCalittal végeztiik. Az 6todiket (D5) 40 ml/hl
Mostgelatin felhasznédldsaval deritettiik. A hatodik tétel (D6) viszont, csak az erjedés
beinditdsa utdn kapott 40 g/hl NaCalitot. A deritéseket minden esetben prébaderités eldzte
meg.

Musttisztitasi kezelések

Kisérlet Kezelés
D1 Ulepités, szinelés nélkiili kontroll
D2 | Ulepitett, szinelt
D3 | Ulepités: 100g/hl Seporittal
D4 | Ulepités: 40 g/hl NaCalittal
D5 | Ulepités: 40ml/hl Mostgelatinnal
D6 Ulepités, szinelés nélkiil, zajos erjedésben 40 g/hl NaCalit
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Az eldzéekben leirt, eltérd kisérleti paramétereken kiviil, a folyamat tovabbi részei
mindenben megegyeztek. A vizsgalt mustok alacsony savtartalmét savemeléssel javitottuk 2
g/l borkésav hozzdadasaval. A nagyobb lényeredék érdekében pedig 1 g/hl Lallzyme HC
enzimmel kezeltiink minden egyes tételt. A fajélesztos beoltas eldtt rehidratdltuk az élesztd
sejteket és fokozatosan a mustok homérsékletére hiitottiik. Ezt kovetden adagoltuk a normal
erjedésintenzitasi Uvaferm CEG tipusu fajélesztot 20 g/hl mennyiségben.

Az erjedés nyomon kovetése a cukorfogyds és az erjedési homérséklet mérésével,
valamint érzékszervi vizsgdlattal tortént. Ennek sordn a sziikséges mennyiségben (3x10g/hl)
Uvavital élesztd tapsot adagoltunk az erjedés optimadlis lefutdsa érdekében. A folyamatok
sordn a homérséklet 15-19 °C kozott alakult, ugyanis az tivegballon miatt a hiitéses erjesztésre
nem volt lehetdség, a viszonylagosan nagy feliilet azonban meggatolta a tilzott felmelegedést.
A kierjedt ujborokndl a bioldgiai almasav bontdst megel6zendo, korai, zart fejtést és hiitést
alkalmaztunk. Ezt kovetden, probakénezés alapjan a szabad kénessav tartalmat 35-40 mg/l-re
allitottuk be. A borok végso stabilitdsukat €s tiikros tisztasdgukat a membransziréssel érték el.

Vizsgalati médszerek:

A mustok és borok alap analizis vizsgalatai:

Magyar mustfok (MM?) mérés MSZ-9491-86 szerint

Etilalkohol tartalom mérés MSZ-9458-72 4.2. 2. szerint

Titralhato savtartalom: mérés sav-bazis titralassal, MSZ-9472-86 szerint
pH: mérés kombindlt iivegelektréddal, MSZ-14849-79 szerint

Redukalé cukortartalom: mérés Schoorl-moédszerrel MSZ-14841-73 1 szerint
Kénessav tartalom: szabad/Gsszes, MSZ-9465-85 szerint

Ill6sav tartalom: titralassal MSZ-9473-87 szerint

Osszes extrakt-tartalom: mérés EGK 2676/90/4 szerint

4. Eredmények és megvitatasuk

Must alap analitika osszefoglalasa:

Ki kell emelni, hogy a kisérletet csak az adott évjarat kozegében szabad csak
megvizsgalni, mivel, nem fliggetlenithetjiilk magunkat téle. A 2009-es évjdratban 1dgy mustok
késziiltek, amelyeknél savemelést hajtottam végre. Nagyobb hangsulyt kapott a pektinbontas,
amely a mustban maradva, védokolloid hatdsdval gitolta volna a tisztulast.

Mustok asvanyi anyag osszefoglalasa :

Az évjarat fényében vizsgiltuk a mustok tisztuldsit és azok &4svanyi anyagokra

gyakorolt hatdsat is. A mustok dsvanyi anyag tartalma az optimélis és az alsé hatarértékek
(Mg és Zn tartalom) kozott mozgott, az idojarasi viszonyok karos hatdsa miatt.
Kiemelked6 eredmények az aldbbiak : Az AFN mennyiségét a graviticidsan iilepitett (D2) és
a bentonitos tételek (D3,D4,D6) jelentésen lecsokkentették, mivel ezek hatdsara, a
termolabilis fehérjék nagy ardnyban tdvoztak. A mustzselatin erre kevésbé bizonyult
alkalmasnak. A cink mennyiségét a (kontrollhoz képest) szintén jol lecsokkentette a
musttisztitds. Kiemelkedd fontossagu a vas mennyisége, amelynél a kontrollhoz viszonyitva
50%-al alacsonyabb volt a tisztitott mustok Fe tartalma. Ez nélkiilozhetetlen a vasas torések
megeldzésében. A foszfor és a mangan tartalmat csak enyhén, a kdlium és magnézium
tartalmat, pedig gyakorlatilag nem csokkentette a musttisztitas.
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Az alkoholos erjedés osszefoglalasa :

A musttisztitds tdpanyag csokkentd hatdsa és a kénfiilledtség megeldzésére Uvavital
tapsé adagoldsa valt sziikségesé.

A D6-os tételt a kisérletnek csak ebben a szakaszdban inditottuk el. Az erjedése nem
tekinthetd optimadlis lefutdstinak. Kockézatot rejt magaban az erjedés kozben hozzdadott
bentonit, mivel, gétolta az egyenletes lefutist a sok lebegd anyag. Végsd soron csak
félszarazra erjedt ki, ezért az eljarast alkalmazasat a tovabbiakban nem javasljuk.

Az oldhatatlan szediment anyagokat tartalmazé must (D1 és D6) erjedése 1ényegesen
gyorsabb, de kompromisszumot kell kotni az erjedési id6 hosszisdgaban, mds eldnyosebb
tulajdonsagok érdekében. A lassabb erjedés (D2, D4, D5) mellett tisztabb illatd, elsddleges és
erjedési aromaanyagok jobb megdrzését biztositja. Ovakodjunk azonban, a tdlzott mértéki
musttisztitastl, mert az, az erjedés elhuzdoddsahoz, esetleg elakaddsahoz vezethet.

A Seporitos (D3-as) tétel otvozte a kedvezd tulajdonsdgokat, mert a legrovidebb
erjesztési 1d0 mellett, az illat és aromamegOrzésben is az élen jart. Ezen tulajdonsdgai, a
bentonitok kozott is kiemelkeddvé tették.

Bor alapanalitika osszefoglalasa:

Az ujborok harmonikus savtartalommal rendelkeztek a kierjedés utan. A D2 és D3
borokndl nagyobb az illésodds veszélye. A nagyobb szediment tartalmiak (D1 és D6)
magasabb extrakt tartalommal is rendelkeztek.

Borok asvanyi anyag osszefoglalasa :

Az Uvavital hatdsat a mért dsvanyi anyag tartalomban ki kell emelni. Jelentdsen
novelte ugyanis a foszfor, kidlium és a magnézium mennyiségét. A tilzott mennyiségek kéros
toréseket, kivalasokat (ferri-foszfat, kalium-hidrogén —tartarat) idézhetnek el6. Az atlagosnal
alacsonyabb kiindulasi értékek miatt, ezek a karos folyamatok nem jdtszodtak le. Egy
magasabb értékekkel rendelkez6 mintdban, azonban mar kockdzatot rejthet, ha tudlzott
mennyiségli tadpsot adagolunk. Javasoljuk mindezek figyelembe vételét és tovabbi
vizsgalatokat ebben a téméban.

A kisérletben szerepld Osszes tétel, egyarant megfelelt a szabvany 4ltal eloirt
hatarértékeknek. A cink és a vas tartalom, borokban is megtartotta a musttisztitassal elért
kedvezd, alacsony mennyiségeit. A kordbban magasabb Zn és Fe tartalmud kontroll (D1) a
borkezelések folyaman.
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Abstract

For a successful production of lettuce (Lactuca Sativa L.) healthy and quality seed is basic
requirement. Lettuce belongs to the leaf vegetable cultivars which are characterized by the
modest temperature requirements at the stage of germination and emergence, as well as
during the growth phase. The aim of this study was to determine the effect of two different
sowing dates and two different environment on seed germination efficiency (percentage),
germination energy, length and mass of germ and length of root for the four different lettuce
types. Three types of lettuce studied: Ljubljanska Ledenka, Vegorka the Great Lakes belong
to the iceberg lettuce, while the remaining Quattro Stagioni belongs to the butter lettuce. The
results showed significant differences between examined characteristics of lettuces grown in
different periods. For the same lettuce types the differences were also noticed between results
obtained in different environment within the same period of growth.

Keywords: lettuce, seed, germination, sowing date
1 Introduction

For a successful production of lettuce (Lactuca Sativa L.) healthy and quality seed is basic
requirement. In modern production lettuce is growing in specialized polystyrene and plastic
containers. Lettuce is ready for replant when have 3-4 developed leaves and well developed
root. According to conditions it can happen 20 days from sowing time [1]. Lettuce is sort of
laminated vegetables which doesn’t need special temperature in any phase of growing.
Minimal temperature for germination is 3-5°C [1], but in that case germination is very slow
and there is a high probability to get some seed infection with pathogen organism [2]. Optimal
temperature for germination of lettuce seed is 14-20°C [1]. Higher temperature, like 25°C or
more, can cause secondary dormancy of seed and delay germination [2]. Nascimento [3]
reports that during high temperatures germination can be interrupt. But, if the high
temperatures ended in the early phase, germination can easy continue [4]. Influence of
temperature on yield and germination was researched by Drew [5]. He noticed that low
temperature (20°C during day and 10°C during night) causes lesser yield of larger seed, until
high temperature (30°C during day and 20°C during night) causes higher yield of smaller
seed. Temperatures from 15°C to 25°C are also optimal for water access. At temperature of
35°C, germination of lettuce is almost stopped [6]. For germination of seed environmental
conditions are the most important, then comes temperature differences, water accessibility
and day light duration.
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The aim of this research is to determine influence of different terms of sowing on to seed
germination, influence on length and weight, influence on length of the roots and upper
ground plant part for four different lettuce variety.

2 Materials and metods

This research is made on 4 different lettuce varieties. Three of the varieties are Ljubljanska
Ledenka, Vegorka and Great Lakes (sorts of iceberg lettuce) from Producer 1, and variety
Quattro Stagioni is sort of the butter lettuce, from Producer 2.

There were two different terms of sowing: first term - 09.04.2010. and second - 23.04.2010.
on Family Farm Laci¢, situated in Donja Vrba near Slavonski Brod, Croatia. During the first
term containers with all four varieties were put in greenhouse and outside of it with main
target to determine differences between varieties according to conditions in environment.
During the first term of two week period average temperature in greenhouse was 22.9°C, and
on the open space in same period was 14.6°C. Growth and germination of the transplants
were monitored until there were no new germinated seeds. In second experiment period all
containers were put in greenhouse to determine differences between seed quality and the
transplants of all for varieties between two planting periods. Average temperature during two
weeks of monitoring in second period was 28.9°C.

For determine quality of each variety seed we used next parameters: energy and percentage of
germination, weight of transplants (on the Ohaus AV 4102C balance), root length and length
of upper ground part of plant, and total lengths of transplants. All measurements were made in
practicum of University of Applied Sciences of Slavonski Brod.

Seed germination energy is calculated by formula [7]:

Di-d,
E = i

¢ k
E, — germination energy expressed in days
i — number of days during which the germination has been observed
d; — number of seeds germinated on i" day
k — germination expressed in %.
The average weight of transplants was calculated by dividing of total weight for all

transplants with total number of germinated transplants. Length of root, length of upper
ground plant part, and total plant length were measured for all germinated transplants. The
average values for length parameters were calculated for each variety in the same way as it is
described for weight parameters. For this research seed was planted in the plastic containers
size of 49x28 cm with 100 cubes on. In each cube we planted one seed from every variety in
one repetition. Plastic containers were held on 1.6 m above surface in greenhouse and on the
open space too. For this experiment we used universal (multipurpose) soil for flowers,
produced by: Domoflor UAB, Vilnius (EU).

3 Results and discussion
Germination energy shows seed quality, speed and equable of seed germination [7] expressed
in days. The largest germination energy (shortest time needed for germination) in greenhouse
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experiment in both terms of planting has variety Ljubljanska Ledenka. In outside conditions
the fastest germination is characteristic of Great Lakes variety. The longest germination in
first planting period has variety Quattro Stagioni (in both conditions). In second term of
planting, the longest germination was observed for Great Lakes variety. By increasing the
temperature in second planting period germination energy was decreased for all four varieties,
as it was expected. Germination energy can give early look of independence of crops and
better resistance to unfavorable meteorological conditions in the early beginning of growth

[7].

Germination energy (days)
Greenhouse/ Open space/ Greenhouse/

Place / Term of planting (09.04.) (09.04.) (23.04.)
Ljubljanska

Ledenka 5.6 10.3 4.7
Vegorka 6.0 10.8 5.0
Great Lakes 59 10.1 5.6
Quattro Stagioni 6.4 11.0 5.2

Table 1. Seed germination energy according to different conditions and planting terms

Seed germination for all four varieties was different between two planting terms. Seed from
variety Ouattro Stagioni in first term in both environments had the smallest percentage of
germination. According to average temperatures, variety Ouattro Stagioni has better
germination potential when temperatures are higher. Varieties Great Lakes i Ljubljanska
Ledenka have the similar potential, but variety Vegorka has little less percentage of
germination when average temperature increases (Table 2). In the conditions of very high
temperatures (over 30°C) significant less germination of lettuce seed was noticed [8].

Percentage of germination
Greenhouse/  Open space/ Greenhouse/

Place / Term of planting (09.04.) (09.04.) (23.04.)
Ljubljanska

Ledenka 84 58 92
Vegorka 83 43 72
Great Lakes 88 48 92
Quattro Stagioni 76 32 80

Table 2. Percentage of seed germination according to different environments and
planting terms

The smallest average weight during first planting term in greenhouse has variety Vegorka,
and on the open space the smallest average weight had variety Quattro Stagioni. In second
term of planting the smallest average weight has variety Ljubljanjska Ledenka. In both terms
and in both environments the biggest average weight has variety Vegorka (Table 3). We have
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to mention that results of weight experiments do not differ significantly, especially at open

space experiment.

Weight of transplants (g)

Greenhouse/  Open space/ Greenhouse/

Place / Term of planting (09.04.) (09.04.) (23.04.)
Ljubljanska

Ledenka 0.09 0.04 0.13
Vegorka 0.06 0.05 0.19
Great Lakes 0.09 0.04 0.19
Quattro Stagioni 0.08 0.04 0.16

Table 3. Average weight of transplants

The longest root in first planting term in greenhouse had variety Ljubljanska Ledenka, and the
shortest had variety Vegorka. On the open space, in both first and second planting term, the
longest root had variety Vegorka, while the shortest root had variety Great Lakes (Table 4).

Root long (cm)

Place / Term of Greenhouse Greenhouse
/ Open space/ /
planting (09.04.) (09.04.) (23.04.)

Ljubljanska

Ledenka 5.46 5.34 6.94
Vegorka 3.94 6.30 7.03
Great Lakes 4.12 4.74 6.12
Quattro Stagioni 4.08 5.83 6.56

Tablica 4. Root length on transplants according to different environment and planting

terms

Length of upper ground plant part was much bigger in second planting term in greenhouse in
according to first planting term. The longest upper ground plant part during the first planting
term in greenhouse was at variety Quattro Stagioni, and the same variety had the shortest
upper ground plant part both in open space (first planting term) and in greenhouse (second
planting term) (Table 5). The longest upper ground part in second planting term in greenhouse

was at variety Vegorka.

Length of upper ground part (cm)

Place / Term of Greenhouse Greenhouse
/ Open space/ /
VegorkR 4NINg CA% Y Op.tg-) (5%
—Great Lakes 224 122 615
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Quattro Stagioni 2.77 1.17 5.15

Tablica 5. Length of upper ground part transplants according to different environment
and planting terms

Total average length of transplants during the first planting term in greenhouse was the
greatest for the variety Ljubljanska Ledenka, and the shortest for variety Vegorka. Total
average length during both first planting term in open space and second planting term in
greenhouse, was the greatest for variety Vegorka. Variety Great Lakes had the shortest
average lengths of transplants on open space. The shortest value in second planting term in
greenhouse was for the variety Quattro Stagioni (Table 6).

Total long (cm)
Greenhouse/  Open space/ Greenhouse/

Place / Term of planting (09.04.) (09.04.) (23.04.)
Ljubljanska Ledenka 8.19 6.69 13.21
Vegorka 6.07 7.49 13.36
Great Lakes 6.36 5.96 12.27
Quattro Stagioni 6.85 7.00 11.71

Table 6. Total length of transplants according to different environment and planting
terms

From the Graph 1 it can be seen that beginning of germination in open space was delayed for
3-5 days depending on the variety. We also noticed that percentage of germination is also
decreased for 30-40% depending on the variety. Open space conditions with 8.3°C lower
average temperature then in greenhouse reduce lettuce seed germination. Paradikovi¢ [9]
noticed very low percentage of lettuce germination in cases when temperature is lower than
optimal.

—— Vegorka
- - - Ljublianska Ledenka
1000 | Great Lakes

UNUEEEEEEEEEE T T T Mttts Quattro Stagioni
50 / }greenhouse

} open space

0 2 4 6 8 1IO 1|2 1|4 1|6 1|8 2|0 2]2
number of days

60

% of germination
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Graph 1. Relations between number of days and germination in first planting term in
greenhouse and in open space

Comparing the effects of planting terms (and related increase of temperature in the
greenhouse) germination differed significantly for varieties Vegorka and Ljubljanska
Ledenka, while varieties Quatro Stagioni and Great Lakes had similar results for germination.
Variety Vegorka in second planting term had one day earlier germination, but germination

was better in first planting term for 9%. Variety Ljubljanska Ledenka in second planting term
started germination one day earlier and increased germination for 8% at the end of 14" day.
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Graph 2. Influence of planting terms on germination of different lettuce seed varieties

4 Conclusion

By testing characteristics of lettuce seed germination, and according to planting terms,
environment, and gathered results we can conclude that in second planting term better
germination energy, shorter sowing time at all four varieties were noticed. Varieties
Ljubljanska Ledenka and Vegorka can endure stress caused by outside environment
temperature oscillations better than other two lettuce varieties.

References

61




Agriculture

[1]

(2]

[3]

Paradikovi¢, N., Opée i specijalno povrcarstvo, Poljoprivredni fakultet u Osijeku,
Osijek, (2009)

Lesi¢,R., Borosi¢, J., Buturac, L., Custié, M., Poljak, M., Romi¢, D., Povréarstvo,
Zrinski d.d., Cakovec, (2002)

Nascimento, W. M., Preventing termoinhibition in a termosensitive lettuce genotype by
seed inhibition at low temperature, Brasil, Science Agricola 60; 3(2003),

Hills, P. N., van Staden, J., Termoinhibition of seed germination. Sout Africa Jurnal of
Botany 69; 4 (2003): 455-461

Drew, R. L. K., Brocklehurst, P. A., Effect of temperature of Mother-plant Environment
on Yield and Germination of Seed of Lettuce (Lactuca sativa). Annals of Botany 66
(1990): 63-71,

Bertagnolli, C. M., Menezes, N. L., Storck, L., Perforance of bare and pelleted lettuce
(Lactuca sativa L.) seeds exposed to hydric and thermal stresses, Re. Bras. Semenes 25;
1 (2003): 7-13

Butorac, A., Op¢a agronomija, Skolska knjiga, Zagreb (1999)

Hegarty, T. W., Ross, H. A., Effect of Light and Growth Regulators on Germination
and Redicle Growth of Lettuce Seeds Held UNder High-Temperature Stress and Water
Stress. Newv Phytologist 82; 1(1979): 49-57

Paradikovié, N., Tekil¢ T., Guberac, V.,Vinkovi¢, T., Utjecaj temperature na klijanje i
nicanje salate (Lactuce sativa L.) i mrkve (Daucus carotal..), Sjemenarstvo 24; 2 (2007):
111-119

Author data

Teuta Benkovié¢-Laci¢: University of Applied Sciences of Slavonski Brod, Dr. Mile Budaka 1,
35000 Slavonski Brod, Croatia , tblacic @vusb.hr

Krunoslav Mirosavljevi¢: University of Applied Sciences of Slavonski Brod, Dr. Mile
Budaka 1, 35000 Slavonski Brod, Croatia , krunoslav.mirosavljevic @ vusb.hr

Robert Benkovi¢: Integritet d.o.o., Strossmayerova 48, 35000 Slavonski Brod, Croatia,
rbenkov @ gmail.com

Mirjana BrmeZ: Faculty of Agriculture in Osijek, J.J. Strossmayer University, 31 000 Osijek,
Croatia, mirjana.brmez @pfos.hr
Natasa Romanjek Fajdeti¢: University of Applied Sciences of Slavonski Brod, Dr. Mile

Budaka 1, 35000 Slavonski Brod, Croatia, natasa.rfajdetic@vusb.hr
Slavica Antunovi¢: University of Applied Sciences of Slavonski Brod, Dr. Mile Budaka 1,
35000 Slavonski Brod, Croatia, slavica.antunovic@vusb.hr

62




Agriculture

A gyiimolcsosok iiltetési anyagai
Czinege Aniké
Kecskeméti Foiskola, Kertészeti Foiskolai Kar, Gyiimolcs- és Szolotermesztési Intézet

Osszefoglalas:

Tanulmidnyomban beszdmolok a jelenleg faiskolai forgalomban kaphaté gyiimolcs
alanyoknak a haszndlatar6l, ezek szdrazsdg tlrésérol és téltlirésérdl. A szarazsagtlrés
szempontjabol kiemelhetd az "MM 106’.-0s, és az "MM.111’.-es alma alany, a korte alanyai
koziil a Vadkorte magonc és az ’Egervar L-II’. jobban elviseli a szdrazsdgot, mint a birs
alanyok. A cseresznye, meggy esetében a sajmeggy alanyok birjdk jol a szdrazsagot. Az
Oszibarack alanyai koziil a mandula birja jobban a szdraz koriilményeket. A szilva alanyok
koziil a Marianna szilva tliri a legjobban a szdraz viszonyokat.

A téltiréssel kapcsolatban elmondhatd, hogy a hazai teleket a meggy alanyok birjdk a
legjobban, a cseresznye és meggy alanyai koziil. A kajszinal nagyon fontos lenne a hidegtiird
alanyfajta kinemesitése. A szilva alanyaihoz a Marianna alany felel meg a legjobban, ha a
hidegtlirést vessziik alapul.

Az iiltetési anyag megvélasztdsandl a suhdng oltvany és az 1 éves koronds oltvanyok
ajanlhatok a gyiimolcsfdk esetében, almandl, korténél és szilvandl ma mér a Knipp-fa is
hasznélhaté. Oszibarackndl katlanozott oltvanyokat is lehet venni. Diéndl és gesztenyénél a
konténeres csemeték is gyakoriak.

Abstract:

The study deals with utilisation of the planting material grafted on different types of
understocks and offered by the nurseries. The grafts are exposed in the new plantation to
adversities either as drought or as winter-frosts. Apple grafts grown on MM 106 and MM 111
stocks, pear grafts grown on wild pear seedling or on Egervar I-II are most drought tolerant
compared with pears e.g. grown on quince root. For sweet and sour cherries, the Prunus
mahaleb (seedling) stocks are recommended. For peach, the almond stocks, for plums, the
‘Marianna’ plum stocks tolerate best the dry periods.

The low temperatures of the winter in Hungary are less damaging the sour cherry roots.
For apricots, some cold tolerant rootstocks would be badly needed, possibly obtained by
breeding. For plums, the Marianna rootstocks are most advantageous.

As planting material, the simple spears or crowns formed on one year old trees are
preferred, and for apple, pear and plum the Knipp trees are useful. Peach grafts may be trained
for a vase crown. For walnuts and chestnuts, usually, the grafts are delivered in containers to
be planted.

Kulcsszavak: gyiimolcsfaalanyok, szarazsagttrés, télttrés, iiltetési anyagok

Keywords: fruit rootstock, drought tolerate, winter tolerate, planting material
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1.Bevezetés

A gyiimolcstermesztésben a klimavéltozds az alabbi kovetkezményekkel jar a kozeljovoben:
1) kevesebb csapadék, aszdlyosabb klima; 2) a jégesok gyakorisdga megnd; 3) tavaszi fagyok
kockézata novekszik 4) a novények téltiirése gyengiil a kényszernyugalmi allapotban torténd
téli felmelegedések hatdsara. Ezeket a tényezoket figyelembe véve ajanlunk iiltetési
alapanyagot a gyiimolcstermesztok szdmdra, kiilonos hangsilyt fektetve az {iltetés
1d6pontjdra.

A magas értéket képviseld gylimolcsiiltetvény Ilétrehozdsdnak alapvetd fontossagu
tényezdje az iiltetési anyag kivélasztésa, legaldbb olyan fontos szempont, mint az alany helyes
megvalasztasa.

Ennek érdekében érdemes figyelembe venni a kornyezeti adottsagokat illetve
termesztéstechnikai szempontokat is.

Az iltetési anyag megvdélasztisa befolydsolja az iiltetvény termoére-forduldsanak idejét és
élettartamat is, és a veliik szemben feléllitott kovetelmények a klimavaltozas szempontjabol a
kovetkezOk: fokozottabb szdrazsigtiirés, ezzel egyiitt mélyebben valé gyokeresedés és a
télallosag, sz€lsdséges homérsékletek tlirése, vagyis a vegetacids ideje hamar befejezddjon, és
késoén kezdddjon.

2. Ultetési anyag hasznalata az almatermésiieknél

Az alanyok koziil elsdsorban a hazai faiskolai forgalomban beszerezhetd alanyokrol
kivanok {irni. Az intenziv almaiiltetvények kialakitisaban elterjedt 'M.9’, és 'M.26’-o0s
alanyoknak gyenge a szdrazsagtlirdé képessége, igy ha ilyen alanyokkal kivanjuk az
tiltetvényiinket kialakitani, feltétleniil fontos az Ont6zOberendezés kiépitése €s valamilyen
talajtakards a sorokban. J.G Masabni (2007) szerint sem tiri az 'M.26’.-os a szdraz
talajviszonyokat. A félintenziv iiltetvények szdmadra alkalmas lehet a "MM.106°, "MM.111°,
és az "M.4’-es alany, amelyek mélyen gyokeresednek, és ezaltal jobban tudja hasznositani a
talaj mélyebb rétegeiben 16v6 vizet, ezeknek kozepes illetve j6 a szdrazsagtiird képessége. igy
elsésorban alfoldi iiltetvényekhez lehet javasolni, de az ©Ont6zésrdl ebben az esetben is
gondoskodni kell, legfeljebb kevesebb oOntozéssel kell szdmolni. Ez utébbi alanyok
alkalmazhat6ak intenziv iiltetvényekben is, amennyiben gyenge noOvekedésii alanyokat
oltanak kozbe, és 3 komponensli oltvanyokat telepitenek. Ez esetben az 'MMI111’°, és
"MM106’. —os alanyok biztositjdk az erds, mélyen gyokeresedd gyokérzetet, és a gyenge
novekedésli kozbeoltott rész pedig a fa méretére hat gyengité médon. J.G Masabni (2007) azt
is irja, hogy az "M9’/"MM.111°. kozbeoltott alany jobban tolerdlja a szdrazsdgot, mint az
’M9’ 6nmagéban.

J.G Masabni (2007) tapasztalata szerint az "MM.106’-0s alanyt a kora 0Oszi fagyok
karosithatjak, és az "MM. 111’ kell6képpen tliri a szaraz talajviszonyokat.

A télalloésaggal kapcsolatban el lehet mondani, hogy az "M.9” —es alma alany kordn
befejezi a vegeticigjat és ezt a tulajdonsigidt a nemesre is kifejti. Ennek ellenére a
szakirodalom gyenge télallosagrdl ir. A faiskoldkban elterjedt alanyok koziil az "M.26° ,
"MM.106°, "MM111°, "M.4’-es alanyoknak kozepes a téldllosaga (OMMI. 2004, 2006).
Erdemes lenne olyan alanyokat kivélasztani, amelyek kordn befejezik és késén inditjak
vegetdcidjukat.

J.G Masabni (2007) szerint a holland szarmazdsi 'P. 22’-nek rendkiviil j6 a téltiird
képessége, ami egyébként valamivel kisebb ndvekedést biztosit a faknak , mint az "M. 9’.-es.

Ezutdn az alanyhaszndlatrdl ratérnék az iiltetési anyag haszndlatara. Diploid és spur
fajtdkndl elsdsorban a koronds oltvdnyokat lehet ajdnlani, mig a triploid és erds novekedésu
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fajtakndl a suhdngot, 1 éves koronds oltvanyt vagy Knipp-fit. Ennek oka a kovetkezd: Az
intenziv Ultetvénybdl szeretnénk minél eldbb bevételt realizdlni, ennek az a moddja, hogy
elébb termore forditsuk az iiltetvényeket. A koronds oltvanyokndl ez lehetséges. Az 1 éves
koronds oltvanyok jobban erednek, mint a 2 évesek, az oldalvezér-vesszd szogélldsa is
kedvezobb az 1 éves koronds oltvanynak és a Knipp-fanak, mint a 2 éves korondsoltvanynak.
Triploid fajtdknal és az er0s novekedésl fajtdk esetében a 2 éves koronds oltvanyokndl a
hegyes szogl eroteljesen felfelé tord koronavesszokbol erdteljes kihajtast kapunk, ezt a
novekedési erélyt igen nehéz visszafogni, de ha 1 éves koronds oltvdnyokat vagy Knipp-fat
telepitiink, a koronavesszok lapos szogallasiak, és ezek konnyen termogallyd alakithatdak.
(Hrotko, 2000)

Az intenziv muvelést karcsu orsé koronaforma lehetdvé teszi, hogy jégvédd halét vagy
ma mér klimahdlonak is nevezett halot feszitsiink ki, egyrészt a jégesok ellen védi meg az
iltetvényt, masrészt a gyiimolcsperzselddés ellen is j6 szolgalatot tesz.

A korte esetében Magyarorszagon leginkdbb a vadkortemagoncok (Vadkorte magonc, és
az Egervar L-IL)terjedtek el, amelyekre jellemzd, hogy az ontozetlen koriilményeket jobban
elviselik. Az intenziv korteiiltetvények szdmdra azonban a birs CEM-A’, ’TEM-C’) alanyok
alkalmasabbak, de ezeket rendszeres Ontozésben kell részesiteni, mert gyokeriik sekélyen
helyezkedik el és a szdrazsdgra érzékenyebbek (OMMI, 2004, 2006).

A téltirés tekintetében is a birs alanyok igen gyengén szerepelnek, ellenben az *OHxF-
333’ és az ’OHxF-69’ koretalanyoknak j6 a téltlirésiik, de faiskolai forgalomban korlatozottan
szerezhetok be. Ebbdl a szempontbdl is elonyosek a vadkorte magoncok, mivel télallosaguk is
jonak bizonyul.

A korténél is jol alkalmazhaték az 1 éves koronds oltvanyok és a Knipp-fa iiltetési
anyagok, szemben a suhdnggal, vagy a 2 éves koronds oltvannyal. Hiszen ez utdbbi kettdnél a
koronavesszOk elsérendli elagazasbdl fejlodnek, és a riigyek gyakran vesszohoz simuldak,
ami hegyes szogl kihajtast eredményez. A hegyesszogli oldalvezér vesszdket pedig nehéz
vizszinteshez kozeli szogallasura lekotozni, vagy kitdmasztani. Azért is ajanlom az 1 éves
koronds oltvanyokat vagy Knipp-fat, mert azok kordbban termdre fordulnak, erdsebb
kondiciéban vannak, tobb tartalék tdpanyag van benniik, és jobb lesz a fak fakaddsa. A két
éves koronds oltvdany viszont mér tdl erések a telepitéshez, a fejlett gyokérzet egy jelentds
része a talajban marad a kitermelés soran.

3. Ultetési anyag hasznalata a csonthéjasoknal

A csonthéjasok esetében a mivelési rendszer fogja elsdsorban meghatdrozni az iiltetési
anyag hasznalatot.

A kézi betakaritdsu karcsu orsé —cseresznye, meggy, szilva- {iiltetvényekhez suhdng vagy
1 éves koronds oltvany ajanlhat6. Az 1 éves koronds oltvanyok egy évvel kordbban termdre
fordulnak, mint a suhdngbdl nevelt korona. Ezeknek az oltvdnyoknak rendelkeznie kell egy
fovezérvesszdvel, ami a kozponti tengely tovabbi novekedését biztositja, és 3-8 oldalvezér-
vesszovel, hogy az als6 vazkarokat ki lehessen vélasztani. Tovdbba az oldal vezéreknek
lehetdleg lapos szdgallasinak kell lennie, kiilonben lekotozéssel kell nevelniink azokat.

A gépi betakaritdsu iiltetvényekhez inkdbb a suhdng oltvdny javasolhatd, hiszen ebbdl
teljesen tetszdleges korona alakithaté ki, akdr az Y-, vagy tolcsér, vaza koronaforma is.

Cseresznye, meggy esetében vadcseresznye, sajmeggy (’Berhidai’, ’Cema’, ’Cemany’,
’Korponay’, ’SL.64°) és ’Brokforest’, ’Colt’, ’Gisella-AS’ alanyokat kaphatunk a
faiskoldkban. (OMMI, 2004, 2006) Ezek tél- és hidegtlirése a kovetkezd: vadcseresznye a
legkevésbé tiiri a hideget, sajmeggy kozepesen tolerdlja és a meggy alanyok birjdk a
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legjobban a téli lehtiléseket. A szdrazsdgot tekintve a sajmeggy jobban alkalmazkodik a
szarazabb talajviszonyokhoz, mint a vadcseresznye. (Hrotko, 2003)

Az iiltetési anyaggal kapcsolatban elmondhat6, hogy a miivelési rendszert kell figyelembe
venni, karcsi orsé koronaforma kialakitdsdhoz j6l alkalmazhatéak a suhdng és az 1 éves
koronds oltvanyok is. A 2 éves koronds oltvanyok esetében az dgtorok hegyes szogallasu, ez
konnyen vézdg-hasaddshoz vezethet. Az ’Erdi bStermd’ meggy kifejezetten érzékeny az
aghasaddsra, ennél célszerti kozponti tengelyes koronaformat kialakitani.

Véza, tolcsér koronaformdhoz a suhdngot vagy az 1 éves koronds oltvanyt ajanlom
elsdsorban.

A Kkajszinal hasznalhaté és a faiskoldban kaphaté alanyok a kovetkezoek:
Tengeribarackok("C. 1300’, °C. 1301°, °C. 1650°, *C. 1652’); Mirobalan magoncok. (OMM]I,
2004, 2006) A kajszinal nagyon fontos lenne a hidegtlird alanyfajta, hiszen rendkiviil
érzékeny a nagy hdingadozasokra a kajszi torzse, ezért is ajanlhat6 a 3 komponensi
szilvatorzses kajszi, ennek elsosorban novényvédelmi okai vannak. A szilva ('Brompton’)
kevésbé hajlamos a fagylécek kialakuldsara, mint a kajszi. A kajszinak stlyos betegsége a
Pseudomonas syringae okozta gutaiités, ezek télen seben keresztiil fertdznek. A fagylécek
kialakuldsa sordn jelentds sebfeliilet keletkezik a téli napokon, amin keresztiil fert6zdédnek a
fak. Ez -a 3 komponensi oltvany- all egy mirobalan gyokéralanybdl egy szilva torzsbdl és a
nemes kajszi fajtdbol. A szdrazabb alfoldi koriilmények kozé vadkajszi (tengeribarack)
alanyokat érdemes felhaszndlni, mig a magasabb talaj vizll iiltetvényekben a szilva is
szamitasba johet.

Az é6szibarack alanyai koziil faiskolai forgalomban kaphaték a Vadoszibarack
magoncok(’CEPE’, ’C2630’) ; és Mandula magoncok(’C.431°, ’C. 446°, °C. 447’, ’C. 4491);
€s Mandulabarack ( Avimag’, 'Pe-Da’, 'Pe-Ma’, ’GF677’) alanyok. (OMMI, 2004, 2006)

A hidegttirésnél elmondhatd, hogy az dszibarackra még nem végeztek megfigyeléseket az
alanyokat tekintve.

Az ontozés nélkiili Oszibarack-termesztésben fokozottan hangsilyt kell fektetni a
szarazsagtlir6 alanyok alkalmazdsira. A mandula jobban birja a szdrazsigot, mint az
Oszibarack. De fel kell hivni a termesztok figyelmét, ha nagy terméshozamokat akarnak elérni
az Oszibarackot is ontozéssel termesszék!

Ultetési anyagként félkész oltvanyokat is telepithetnek, de akkor a novények szdmdra
intenziv faiskolai nevelést kell biztositani. A suhdng oltvany szerencsésebb, mert a korondba
metszés utdn tetszolegesen nevelhetjiik az oldalvezéreket, €s magat a katlan vagy manapsag
inkabb a tolcsér koronaformat. Ha katlan koronat akarunk nevelni, katlanozott oltvanyokat is
be lehet szerezni, ezeknél a koronavesszoket kinevelték, igy kordn termdre fordulnak.

A szilva faiskolai forgalomban kaphaté alanyai 'Marianna GF8-1’; ’Saint Julien A’;
’Saint Julien 655/2°; *Fehér besztercei’, *Kisndnai Loészem’, Mirobalan magoncok. (OMMI,
2004, 2006)

A Marianna szilva jobban tliri a lehtiléseket, mint a mirobalan magoncok. A szdrazsagot
tekintve is a Marianna szilva emelhetd ki. A szilva alanyok igen vizigényesek, ezeket csak
ontozéssel termeszthetjiik.

Az iltetési anyaga lehet suhdng, 1 vagy 2 éves koronds oltvéany illetve, akdr Knipp-fa is
lehet (Soltész, 2009).
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4. Ultetésianyag —hasznalat a héjasoknal

A dié alanyai koziil Magyarorszagon a fekete did és a kozonséges dié magoncokat tudjuk
beszerezni. Ezen kiviil szamos alany di6 1étezik, de a hazai kliman nem johetnek szamitasba,
hidegérzékenységiik miatt. Ultetési anyaga lehet a 2 éves suhdng oltvany, illetve konténeres
suhdng oltvany. (Szentivanyi — Kéllayné 2006; OMMI, 2004, 2006). A konténeres oltvany
koltséges, igy azokat csak potlasra tudom ajanlani.

A mandulat mandula-magoncokon szaporitjak tobbnyire ("C.431°, °C.446’, °C.449’) ezen
kivil ’Elberta’ és C. 2629’, C.2630’-as vaddszibarackra is rda lehet szemezni a nemes
fajtakat, ha mészmentes teriiletre tiltetjiik azokat. A klordzis elkeriilése végett hasznalhatjuk a
mandula-barack magoncokat (ORT.50, ORT.51) és a mandulabarack klénalanyokat pl.
’Avimag’, 'Pe-Da’; "Pe-Ma’, ’GF 677°, valamint magas talajvizii teriileten, kotott talajon a
szilva alanyok is szamitdsba johetnek. Mint pl: ’Marianna GF 8-1’, ’Saint Julien 655/2’,
’Saint Julien A’. (OMMI, 2004, 2006; Brozik, Kallayné, Apostol, 2003)

A mogyorét nevelhetjiik bokornak és torzses fanak, ettdl fliggden kell megvalasztani az
alanyokat is. Torzses fa esetén Corillus colurn-t alkalmazhatunk, ugyanis ez egyenes torzsi,
sarjak nélkiili fat nevel. Igy az iiltetési anyag suhdng- vagy koronds oltvdny lesz. Ha
bokormtvelést szeretnénk kialakitani a nemes fajta tOsarjait vagy bujtvany csemetéit kell
eltelepiteniink (Mohdcsy, Porpaczy —Maliga, 1957; OMMI, 2004, 2006).

A gesztenye alanyaként a gesztenye magcsemeték johetnek szamitdsba, korabbi években
voltak prébalkozasok a tolgy és a biikkk alanyként valé felhaszndldsra is — hiszen ezek
mésztlirdek- de ezeken a nemesnek gyengébb a termOképessége €s kordn elpusztulnak a fak
rajta (Mohécsy, Porpaczy, Maliga, 1957; OMMI, 2004, 2006).

Ultetési anyaga lehet suhdng, és esetleg koronds oltvany. Ebben az esetben a suhdngot
javasolom telepitésre a jobb fakadds miatt, mivel kitermelés sordn a gyokerek kevésbé
sériilnek, mint a koronds oltvanyok esetében.

5. Ultetésianyag-hasznalat a bogyés gyiimélcsiieknél

A bogyésokndl alanyokat (Ribes Aureum ’Pallagi 2°) csak a torzses ribiszkéknél és a
torzses koszméténél, riszméténél alkalmazunk. A mdélnéndl, szedernél, szamdcandl alanyok
nincsenek. A malna iiltetési anyaga gyokér vagy toésarj, a szedernél tdsarj vagy fejbujtvany.
A szamécanal frigépalantat, tizdel- paldntat és zold palantat telepithetiink attdl fiiggden,
hogy mikor akarunk telepiteni. Augusztusi telepités esetén a zold palantdk vagy a ttzdelt
paldntdk lesznek alkalmasak. Ezek valamivel olcsébbak, de nem ment végbe benne a
riigydifferencidloddas. A frigdpalantdk tavaszi telepités esetén alkalmazhatéak, ezek
drigabbak, de sokkal jobb mindségli iiltetési anyagok, ezekben a riigydifferencidlodas is
végbe ment, vagyis a virdgriigyek mar a szivlevelek alatt megtaldlhatdak.

A ribiszkénél, riszméténél és koszméténél telepithetiink dugvanycsemetéket, ebben az
esetben bokor-miivelést lehet alkalmazni, vagy telepithetiink torzses facskdkat is, ekkor
magas muvelést iltetvényt tudunk létrehozni. Ennek az az elonye, hogy a magasabb
homérséklett alfoldi koriilmények kozott is folytathatunk bogyds termesztést. Ekkor a korona
szint a hlivosebb 1égrétegbe keriil és ez kedvezdbb, a hidegigényes bogydsok szamara.
Szemben a bokormiiveléssel, ahol a bokor kdzvetlen a magas homérsékletl talajfelszin felett
helyezkedik el.
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6. Ultetési idopont

A gyiimolcstermd novények telepitésénél nem mindegy, hogy milyen iddpontot
valasztunk. Es az egyre szélséségesebbé vdlé idéjards fiiggvényében ez fokozottabban
érvényes. A csonthéjasok koziil az észibarackot, a kajszit és a japan szilvat, mig az
almaterméstiek koziil a birset csak és kizardlag tavasszal telepithetjiik, mivel a gyokeriik
érzékeny a kiszaraddsra az Oszi telepités esetén ezek a novények kifagynanak. Az utébbi évek
csapadék nélkiili teleire ez fokozottabban igaz.

A bogydsok tobbségét, mint pl. a ribiszkék, koszméte, riszméte o6sszel érdemes
telepiteni, mivel nagyon koran fakadnak, és az 1d6 nagyon rovid a telepitési munkalatokhoz.
A szamoécat augusztusban vagy kora tavasszal lehet telepiteni az iiltetési anyagtdl fiiggden.
A tobbi gyiimolcstermé novényt tavasszal és 6sszel egyarant telepithetjiik.
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A nitrogén termésnovel6 hatasa az étkezési paprika
terméstomegére tenyészedényekben, kiilonb6zo talajtipusokon

Cserni Imre '— Rajkai Kdlmén >— Borsné Pet6 Judit * - Hiively Attila* — Szili-Kovécs Tibor'—
Németh Tamds © — Kovécs Andrés’ - Rajkainé Végh Krisztina®
134 Kecskeméti Féiskola, Kertészeti Foiskolai Kar, Kérnyezettudomanyi Intézet
" Kecskeméti Féiskola, Kertészeti Féiskolai Kar, Diszndvény- és Zoldségtermesztési Intézet
“SMTA Talajtani és Agrokémiai Kutatéintézet, Budapest
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Osszefoglalas: OTKA  kisérlet keretében vizsgiltuk liziméteres rendszerii
tenyészedényekben, homok-, 6ntés- és csernozjom talajokon étkezési paprika jelzondvényen,
a nitrogén €s a szerves tragya termésnoveld hatdsat, hat ismétlésben. Eredményeink szerint a
retard alapmttragya (Cropcare 10:10:20), a nitrogén miitrdgya és a szerves trdgya hatdsa a
terméstomegre igen pozitiv volt, de a talajtipusok és kiilonb6z6 nitrogénmutragya dézisok,
jelentosen eltérd termésmennyiséget adtak. Az istallotrdgya pozitiv hatdsa rendkiviil
szembetind homoktalajon. Ez egyértelmiien a szervesanyag utanpétlas fontossagara hivja fel
a figyelmet. Szabadf6ldi termesztésben homoktalajainkon a szervesanyag utdnpotlds
nélkiilozhetetlen az 6ntozéses zoldségtermesztésben.

Abstract: As a part of our research project according to nitrogen flow, we carried out our
experiments in the study garden of our institute (KF KFK). We examined crop mass of green
pepper under four different nitrogen doses in sandy, alluvial and chernozem soils. N-
treatments were the follows: 1. control, 2. Ngo:Peo:Ki20, 3. N120:Pe0:K120+165 t/ha barnyard manures and
4. Niso:Peo: K20 kg/ha N, P,Os és KO, in six replicates.

The effect of nitrogen fertilizer (ammonium-nitrate) and barnyard manure on crop mass
seemed to be highly positive in our experiments.

Kulcsszavak: étkezési paprika termésmennyiség, nitrogén tragyazas, talajtipusok.

Keywords: green pepper crop mass, nitrogen fertilization, soil types.

1. Bevezetés

A gyakorlatban a tdpanyag utanp6tlast és ontozést okonomikus és dkologikus médon
sziikséges végezni. A helyteleniil végzett tragydzas és ontozés a kornyezetet, igy talajainkat és
vizeinket is terhelheti. Ezért 6ntozott szabadfoldi étkezési paprika szerves- €s szervetlen
tdpanyag utanpotlasanak kérdéskorét vizsgaltuk a kornyezet terhelésének csokkentése mellett.
Ezzel parhuzamosan kutatjuk a tdpanyagfelvétel dinamikdjdhoz igazodo tdpanyag utdnpotlést.
Az eddigi eredményeket tobb publikdcioban mar kozzétettik [4,5,6,7]. Jelen
kozleményiinkben étkezési paprika tesztnovényen tanulmanyoztuk a nitrogén-tdpanyag
termésmennyiségére gyakorolt hatdsat, kiilonbozo talajtipusokon.

2. Anyag és modszer
Kisérleteinket a Kecskeméti Foiskola Kertészeti Foiskolai Kar Kornyezettudomdnyi

Intézetének kisérleti tenyészkertjében végeztiik 2009-ben, a ,,Szén- és nitrogénforgalom
modellezése zoldségtermesztésben” cimii, K 62548 sz. OTKA kisérlet keretében. A kisérletet
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foldbe siillyesztett, 0,3 m’ drtartalmd, liziméter jellegli tenyészedényekben végeztiik,
csepegtetd Ontozés alkalmazdsaval, étkezési paprika jelzondvénnyel. A szabadfoldi
termesztésre a ZKI ,,Start” nevi fajtdjat alkalmaztuk, mely baktérium ellenéll6, 80-100 g/db
atlagtomegi fehér, vastaghusu, cecei tipusu paprika.

A paldntak kitiltetése 2009. méjus 19-én tortént.

A termés betakaritdsa 2009. oktéber 26-dn volt.

A KkéttényezOs kisérlet kezelései: harom talajtipus (homok-, Ontés- és csernozjom
talaj), €s négy tragyadozis: 1. kontroll, 2. Ngo:Peo:Ki20, 3. N120:Pe0:K120+165 vha kozépérett istallotragya
€s 4. Niso:Pso:Ki20 kg/ha N, P,Os és K,O hatéanyag, hat ismétlésben. Az alaptragyat a
novények {iltetés elott Cropcare (10:10:20) retard miitrdgya formdjaban kaptdk, 600 kg/ha
adagban, mig a tovabbi N-hatéanyagot - a tenyészid6 alatt négyszer - 34%-os NH4NOs-ként.

A tenyé€szido folyaman harom alkalommal szedtiik az érett termést.

A jelen kozleményben a paprika 6sszes termés tomegét vizsgaltuk a talaj tipusok és N-
kezelések fiiggvényében. Az eredményeket variancia analizissel értékeltiik [8].

3. Eredmények

Az onmagédban adott Cropcare miitragya, az el6z6 évhez hasonldan, alig mutatott
pozitiv terméstobbletet [7].

A homok-, ontés- és csernozjom talajokon a szerves tragya termésnoveld hatdsa az
abszolit kontrollhoz viszonyitva, és az NPK Cropcare kontrollhoz mérten is, 3-4-szeres
terméstobbletben mutatkozott meg. A szerves tragya hatdsa a homoktalajon ugrdsszert volt
(1. ébra).
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Csernozjomtalaj

1. abra. Az étkezési paprika Osszes termése kiilonboz6 talajokon 6 sorozat atlagdban
(g/tenyészedény)
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A csernozjom talajon az istallotragyds, és a plusz 60 kg/ha N-t kapott kezelések
kozott, valamint a lassan feltdir6dé miitragya hatdsanak eredményében alig van kiilonbség. A
szervestragya hatdsa az ontéstalajon is igen pozitiv, azonban a plusz 60 kg/ha N nem tudott
olyan hatdst kifejteni, mint a csernozjom talajon.

Homoktalajon a plusz 60 kg/ha hatdéanyag pozitiv hatdsa dtlag 973 g/tenyészedény
termést eredményezve jelzi a talaj NOs-szegénységét. Az istdllotragya pozitiv hatdsa
rendkiviill szembetind homoktalajon, 1592 g/tenyészedény termést eredményezve (1.
tablazat).

Homok Ontés Csernozjom .
Kezelések Talaj atlagok
talaj
1. Kontroll 147 400 403 317
2. Cropcare 139 655 528 441
3. Cropcare +Ngo+ # 1592 1869 1867 1776
4. Cropcare + Neo + Neo 973 1525 1834 1444
Kezelés atlagok 713 1112 1158 994

Jelmagyardzat: Cropcare: 600 kg/ha, Nep:Pso:Kj20, Nso: 60 kg/ha N hatéanyag; #: 165 t/ha
kozépérett istdllotragya

1. tablazat Az étkezési paprika Osszes termése kiillonb6z6 talajokon 6 sorozat
atlagaban (g/tenyészedény), valamint a kezelések és a talajtipusok atlagaban

A téblazatb6l és az dbrabol egyértelmten Kkitlinik, hogy a termésmennyiségre
legpozitivabb hatdsa Osszességében €s minden tekintetben, a szerves tragyédnak volt.

4. Kovetkeztetések

A foéiskola kisérleti tenyészkertjében évek oOta folynak kutatdsaink a szén- és
nitrogénforgalom modellezésével, eredményeinkrdl szdmos férumon beszamoltunk [4,5,6,7].
A liziméter jellegti tenyészedényekben, azonos kornyezeti tényezok kozott végzett kutatdsunk
eredményei szerint a Star étkezési paprika a talajtipusok és kiilénb6zd nitrogénmitrigya
dozisok, illetve szerves trdgya hatdsdra, jelentdsen eltérd termésmennyiséget adott. A
kezeletlen, kontroll paprika 0sszes termése humuszos Ontéstalajon és csernozjom talajon két
és félszerese volt a homoktalajon termesztettnek. Ezen til az alapmutragyaként adott cropcare
retard mitragya nitrogén tartalmanak homoktalajon nem mutatkozott pozitiv hatdsa, és a tobbi
talajtipusnal is csupan kisebb mértékii volt (1. Tablazat).

A homok-, ontés- és csernozjom talajokon viszont a szerves trdgya termésnoveld
hatdsa az abszolit kontrollhoz viszonyitva, és az NPK Cropcare kontrollhoz mérten is 3-4-
szeres terméstobbletet eredményezett. Mindez utal a szervestrigya jotékony, egyenletes
tdpanyagfeltar6 hatdsdra A szerves trdgya és mitragya szignifikdns pozitiv kolcsonhatdsa
egyértelmiien igazolddott mindhdrom talajtipuson.

A csernozjom talaj kitlind tdpanyagszolgéltatd képességének eredménye, hogy az
istallotragyas, és a plusz 60 kg/ha N-t kapott kezelések kozott, valamint a kozépkotott
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csernozjom talajon alkalmazott, lassan feltair6dé mitragya hatdsanak eredményeként alig van
kiillonbség. Ugyancsak kitlind a szervestragya hatdsa az Ontéstalajon is, azonban itt mér a
plusz 60 kg/ha N nem tudott olyan hatést kifejteni, mint a csernozjom talajon. Ez az ontéstalaj
kisebb humusztartalmara, valamint a gyengébb viz- és tdpanyagszolgaltaté képességének
tulajdonithaté.

Homoktalajon viszont a plusz 60 kg/ha hatéanyag pozitiv hatdsa kozel hétszeres (973
g/tenyészedény) termést eredményezve jelzi a talaj NOs-szegénységét. Ez igazolja a kordbbi
kisérleteink eredményeit, mely szerint homoktalajainkon minimumban levd tényezd a
nitrogén [1,2,3].

Az istallotragya pozitiv hatdsa rendkiviil szembetlind homoktalajon, hiszen a plusz 60
kg/ha N hatéanyag terméseredményének is kozel kétszeresét (1592 g/tenyészedény termés)
eredményezte. Ez egyértelmiien a szervesanyag utinpoétlas fontossdgara hivja fel a figyelmet,
hiszen szabadfoldi termesztésben homoktalajainkon a szervesanyag utdnpodtlas
nélkiilozhetetlen az ontozéses zoldségtermesztésben (1. tdblazat).

Eredményeink az 0©koldgiai adottsdgok figyelembe vételén til a koriiltekintd
tragydzasi modszerek betartdsdra, valamint az istdllotrdgyanak a rendkiviil fontos szerepére
hivjak fel a figyelmet, elsdsorban a gyenge szervesanyag-ellatottsagi homoktalajok esetében.

Eziton mondunk koszonetet az OTKA tdmogatdsért, amelyet a kutatdsaink
kivitelezéséhez kaptunk.
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Felséoktatasban részt vevo hallgatok kornyezettudatossagi
hajlandosaga, egy vetélkedo tiikrében

Hoyk Edit
Kecskeméti Fdiskola Kertészeti Féiskolai Kar Kornyezettudomanyi Intézet

Osszefoglalas: A budapesti székhelyt Iparfejlesztési Kozalapitvany uniés pélydzati forrds
felhaszndldsaval 2010. februdr-jinius kozott kornyezettudatossagi vetélkedodt szervezett Gyere
Egy Korre! cimmel a hazai felsfoktatasi intézmények hallgatoi szdmara. A vetélkeddben 16
intézmény Osszesen 305 harom fds csapata regisztralt, ami orszagos szinten 915 hallgat6 aktiv
bekapcsolddasit jelentette.

A Kecskeméti Foéiskolarol 15 csapat nevezett. Koziilik két csapat volt, akik a
vetélkedd mind az 6t forduldjdban részt vettek, és az egyik csapat a vetélkedo elodontdjébe is
bejutott. A forduldk az okoldgiai ldbnyom-szamitds témakorei alapjan épiiltek fel, amely
témdk mindennapjaink részét alkotjak, és nagyobb odafigyeléssel az egyén szintjén is hatdsos
tetteket eredményeznek kornyezetiink megévésa érdekében.

A vetélkeddben vald részvétel, a feladatok jellege, valamint az eldzetes felmérés
részeként kitoltott kérdoivek alapjan képet alkothatunk a mai féiskolai-egyetemi hallgaték
kornyezetvédelemhez, kornyezettudatossaghoz valé hozzaallasaval kapcsolatban.

Abstract: Foundation of Industrial Development in Budapest organized an environmental-
consciousness quiz between February-June 2010. Participants of this quiz were students, and
money came from the European Union for that. All together 305 teams and 915 students
entered for this quiz from 16 universities and colleges in the country.

15 teams entered for the quiz from Kecskemét College. Majority of these students
carried through a couple of tasks. Two teams achieved all the five tasks, and one of them got
into the semi final. Rounds based on the Ecological Footprint, which is part of our ordinary
life, and bigger concern to the everydays can result effective acts in environment protection.

On the base of the participation, character of the tasks and previously questionnaire
among the students we can figure students attitude to the environment protection and
environmental-consciousness.

Kulcsszavak: kornyezettudatossag, okoldgiai ldbnyom, kdrnyezetvédelem

Keywords: environmental-consciousness, ecological footprint, environment protection

1. Bevezetés

A budapesti székhelyli Iparfejlesztési Kozalapitvany unidés pdlydzati forrds
felhaszndlasaval 2010. februdr-jinius kozott kornyezettudatossigi vetélkedodt szervezett Gyere
Egy Korre! cimmel a hazai fels6oktatdsi intézmények hallgat6i szdmdara. A vetélkedében 16
intézmény Osszesen 305 hdrom fOs csapata regisztralt, ami orszdgos szinten 915 hallgaté aktiv
bekapcsolddasat jelentette.

A Kecskeméti Foiskolarol 15 csapat nevezett. Két csapat teljesitette mind az 6t
forduldt, koziilik egy az elddontdbe is bejutott. Az egyes fordulok az okoldgiai l1dbnyom-
szamitds témakorei alapjan épiiltek fel, amely témédk mindennapjaink részét alkotjak, és
nagyobb odafigyeléssel az egyén szintjén is hatdsos tetteket eredményezhetnek kornyezetiink
megodvdasa érdekében.
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A vetélkedoben vald részvétel, a feladatok jellege, valamint az eldzetes felmérés
részeként kitoltott kérdoivek alapjan képet alkothatunk a mai féiskolai-egyetemi hallgatok
kornyezetvédelemhez, kornyezettudatossdghoz val6 hozzaallasaval kapcsolatban.

2. Alkalmazott modszerek

A kornyezettudatossagi vetélkedd kezdete elott valamennyi résztvevd intézményben
beharangozé napok ill. eldaddsok voltak, amelynek részeként a hallgatoknak kérddivet kellett
kitolteni, ami 4altaldnos tdjékozottsaguk felmérését célozta a kornyezetvédelem terén. A
Kecskeméti Foiskola hallgatéi osszesen 280 kérdoivet toltottek ki, amelyek feldolgozasa,
eredményeinek bemutatidsa Excel diagrammokkal tortént.

A lebonyolitott vetélkedd ot forduldja az Okoldgiai labnyom-szamitds témakoreit
oOlelte fel [3]. Az 6koldgiai ldbnyom olyan eréforrds-menedzselésben haszndlt érték, amely azt
fejezi ki, hogy adott technolégiai szinvonal mellett egy emberi tdrsadalomnak mekkora
mennyiségll foldre és vizre van sziiksége onmaga fenntartdsahoz, illetve az dltala megtermelt
hulladék elnyeléséhez. A kifejezést William Rees és Mathis Wackernagel hasznélta eldszor az
1990-es évek elején [1] [2]. Az érték nem csak a teljes emberi populdcidra szamithat6 ki,
hanem egyéni szinten, csoportokra, régidkra, orszdgokra és vallalkozdsokra is. Az elemzés
sordn az adott csoport energia-, étel-, viz-, épitdanyag- és egyéb fogyasztisat vessziik
figyelembe azért, hogy megbecsiiljiik az ezek eltartdsdhoz sziikséges termeldképes foldteriilet
mennyiségét. Feltételezve, hogy mindenki az adott csoport életszinvonalan él, igy
meghatdrozhatd, hogy nagyjabdl mekkora Foldre (illetve hany Foldre) lenne sziikség ahhoz,
hogy a bolygé reprodukalni tudja dnmagét, vagyis fenntarthat6 legyen az életvitel. 2005-ben
ez az érték a teljes emberiségre kiszamolva 1,3 bolygét eredményezett, mas széval, az
emberiség 1,3-szor gyorsabban haszndlja ki a bolygé tartalékait, mint ahogy az meguijulni
képes.

A verseny 0t forduldja a kovetkezd témak koré épiilt: 1. mobilitas; 2. étel, ital; 3.
lakhatds, otthon; 4. szabadid6, hobby; 5. munkahely ill. fenntarthaté egyetem/féiskola. A
csapatoknak nem volt kotelezd mind az 6t forduloban részt venni, és az egyes intézmények
csapatainak tobbsége nem is teljesitette mind az 6t fordulot, alt. 2-3 feladatban vettek részt. A
résztvevd csapatok szdmdt, az egyes feladatokban vald részvételt, valamint az eldzetesen
kitoltott kérdoiv eredményeit szintén Excel diagrammokkal szemléltetjiik.

3. Eredmények

A Gyere Egy Korre! cimen futé kornyezettudatossagi vetélkeddben az orszag dsszesen
16 felsdoktatdasi intézménye, egyetemi és fOiskolai hallgatok vettek részt. A versenybe
Osszesen 305 csapat regisztrdlt, ami a hdarom fOs csapatokkal szamolva 915 hallgaté aktiv
bekapcsolddasat jelentette (1. dbra). Két kivételtdl eltekintve (Kaposvari Egyetem ill. Pécsi
Tudoményegyetem) minden intézményben volt néhdny csapat, akik csak a regisztracioig
jutottak el, a feladatok koziil egyet sem teljesitettek.
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1. dbra: Résztvevd ill. csak regisztralt csapatok szama intézményenként

A részvételi hajlanddsdg, az aktivitds az egyes felsdoktatdsi intézmények hallgat6i
részérdl tag hatarok kozott mozgott, tobb olyan intézmény is volt, ahol csak két csapatot
allitottak 0ssze, és volt olyan, ahol 52-6t (Miskolci Egyetem). A nevezett csapatok szdma
alapjan a Kecskeméti Foiskola a kozépmezdnyben végzett, 15 regisztrélt csapataval. Utobbi
esetben az eredmény értékeléséhez hozzatartozik, hogy mind a 15 csapat a Kertészeti
Foiskolai Karrdl keriilt ki, a Tanitoképz6 Kar ill. a GAMF Kar hallgat6ibol nem sikeriilt
csapatot Osszedllitani. A két kar csatlakozdsdval a résztvevd csapatok szdma alapjan a tobb
csapatot kiallité intézmények kozott szerepelhetett volna a Kecskeméti Foiskola.

A verseny lebonyolitdsaban minden intézménybdl egy belsé tag (PhD hallgat6 v.
oktatd) is részt vett, akikre jelentds szerep héarult a hallgatosdg aktivizdlasdban. A részvételi
hajlandésag igy nem csak, ill. nem is elsdsorban az adott intézmény hallgat6i 1étszamaval all
Osszefiiggésben, sokkal inkabb tiikrozi a segitd munkatars (aktivista) eredményességét. Ezzel
magyardzhatd pl., hogy az orszdg egyik legnagyobb Ilétszdamu egyetemérdl (Pécsi
Tudomdanyegyetem) a versenyben mindossze két csapat vett részt.

A verseny 0t fordul6ja sordn a csapatok részvételi hajlanddsaga erdteljesen csokkent.
A résztvevok tobbsége az elso, ill. az elsé-mdsodik fordulot teljesitette, a harmadik fordul6tol
kezdve a megoldést bekiildé csapatok szdma a regisztraltakhoz képest felére-harmadara esett
vissza (2. abra).

A Kecskeméti Foiskola 15 csapatabdl dsszesen két olyan csapat volt, akik a vetélkedd
mind az o6t fordul6jaban részt vettek. A DéEI-Alfoldi ill. a DéEl-Dunéantili Régidk
Osszesitésében Ok végeztek a harmadik-negyedik helyen, ami azt jelentette, hogy a harmadik
helyezett csapat a négy elodontd egyikébe is bejutott, ahol szoros kiizdelemben az elokeld
masodik helyet szerezték meg. Ez az eredmény — kiilonOsen, ha a résztvevd intézmények
hallgat6i 1étszamét is figyelembe vessziik, amelynek alapjan a Kecskeméti Foéiskola a
legkisebb 1étszamu intézmények kozé sorolhaté — orszdgos viszonylatban is kiemelkeddnek
szamit.
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2. abra: Az egyes feladatokat megoldo csapatok szama intézményenként

A verseny induldsit megel6z6 kérddivek kitoltése minden intézmény esetében
valamennyi kart érintette, igy a Kecskeméti Fdiskoldn is mindharom kar hallgatoi részt vettek
a kitoltésben, kozel azonos ardnyban. A kérddivek Kkitoltetése egyiitt jart a
kornyezettudatossagi vetélkedd reklamozdsaval, amelynek célja a csapatok toborzdsa, a
részvételi hajlandésag fokozésa volt.

A Kecskeméti Fdéiskola hdrom kardn kitoltott 280 kérdoiv Osszesen hét kérdést
tartalmazott. A kérdések olyan témakra vonatkoztak, mint pl. mit értiink fenntarthat6 fejlodés
alatt, mik azok a freonok, mi volt a célja a Koppenhdgai Klimakonferencidnak stb. A helyes
valaszokat értékelve kitlinik, hogy minimaélis volt azoknak a kérd6iveknek a szama, ahol mind
a hét kérdésre a hallgatok helyesen valaszoltak (3. dbra).
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3. abra: Helyes vélaszok szazalékos megoszlasa
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Lathat6, hogy a kérddivek tilnyomé tobbsége egy vagy kettd, esetleg harom helyes
valaszt tartalmazott, de tobb olyan kérddiv is volt, ahol egyetlen kérdésre sem tudtak helyesen
véalaszolni. Ez az eredmény lesujtd képet fest a nappali tagozatos hallgatok tdjékozottsdgarol
kornyezetvédelmi kérdésekben. Az eredmény tobbek kozott azért is elgondolkodtatd, mert a
hallgatok tobbségének héldtervében legalabb egy olyan kurzus szerepel kotelezo jelleggel,
amely kornyezetvédelmi témdju, emellett tobb tantargyat is dthatnak a kornyezetvédelmi
kérdések.

Amennyiben azt vizsgédljuk, hogy a hét kérdés koziil melyikre érkezett a legtobb ill. a
legkevesebb helyes vélasz, lathatd, hogy egyediill a hetes szamu kérdésre érkezett
nagysagrendileg tobb helyes megoldas (50 % folott), a tobbi kérdés estében a helyes valaszok
ardnya zommel 10-20 % k6zo6tt mozog (4. dbra).

A kérdések koziil a legkevesebb helyes megoldds a 6. szamu kérdésre érkezett (10 %
alatt), amely a goly0s ill. a hajtégazos dezodorok kornyezetre gyakorolt hatdsara vonatkozott,
és leginkabb arra kivantak a kérdéseket Osszedllitok ravildgitani, hogy napjainkban a gizzal
mik6dé dezodorok sem 6zont kérositd hajtogdzzal tizemelnek, miutdn a freonok haszndlatat
2000-re a vildg valamennyi orszagidban betiltottak.

Erdemes megemliteni, hogy a legtobb helyes vilaszt eredményezé 7. kérdés egy — a
tobbség esetében valdszintileg nem latott — film (,,A hiilyeség kora”) témédjara vonatkozott,
ami a hallgaték tanulmanyaiban nem szerepld dologra irdnyult. Ugyanakkor azok a témdk,
amelyekkel — elméletben — a hallgatéknak tisztdban kellene lenniiik, nem vezettek az eldzetes
elképzeléseknek megfeleld (helyes) eredményre.
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4. abra: Az egyes kérdésekre adott helyes valaszok aranya
4. Kovetkeztetések

A kornyezettudatossagi vetélkedoben vald részvételi hajlandosag, valamint az
elézetesen kitoltott kérdoivek eredményei alapjan képet alkothatunk a mai féiskolai-egyetemi
hallgatok kornyezetvédelemhez, kornyezettudatossdghoz val6 hozzaallasdval kapcsolatban.

A részvételi hajlandésag alapvetden meglehetdsen alacsony volt, ami valamennyi
résztvevo intézmény esetében jellemzd. Ezen az alacsony részvételi hajlandésdgon erételjes
promocids  tevékenységgel, valamint a személyes kapcsolaton alapulé érdeklodés
felkeltésével/fenntartdsdval lehetett javitani, ami néhdny intézménynél kiemelkedden
miik6dott, néhdny helyen kevésbé.
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A részvételi aktivitds nem csupdn a csapatok szdmdban mutatkozott meg, hanem a
verseny folyamédn az egyes forduldkra érkezett megolddsok szdmdban is. Ennek alapjin
lathato, hogy szinte minden intézményben voltak csapatok, akik csak a regisztracidig jutottak
el, valamint a feladatot bekiildd csapatok tobbsége nagyrészt kettd, maximum harom
forduléban vett részt, amelyek jellemzden az elsd forduldkat jelentették. A harmadik
feladattdl kezdve a részvételi aktivitas jelentdsen csokkent, az elsé fordulohoz képest felére-
harmaddra. Ennek a trendnek a hétterében a hallgaték alacsony motivaltsagi szintje hizédhat
meg, aminek kovetkeztében a verseny irdnti érdeklddés felkeltését kovetden a lelkesedés a
csapatok zoménél nem tartott ki a vetélkedOsorozat lezaruldsdaig. Természetesen mindeniitt
voltak olyan csapatok, akik mind az 6t forduléban részt vettek. Ok jelentették a verseny
,motorjat”, akiknek a lelkesedése az elodontokig ill. a dontdig fennmaradt.

A vetélkedd alapvetd célja a felsOoktatdsban részt vevd hallgatok
kornyezettudatossaganak fokozasa volt. A cél elérésének eredményességét segitette
megallapitani az a kérddiv, amelyet a hallgatok széles rétege toltott ki a verseny kezdetét
megeldzden. A kérdoivekre érkezett valaszok alapjan kijelenthetd, hogy a hallgaték altalénos,
kornyezettel, kornyezetvédelemmel kapcsolatos ismeretei meglehetdsen hidnyosak, ill. téves
elképzelésekkel tarkitottak. A sok kivanni val6t maga utdn hagyé eredmény parhuzamba
allithat6 a hallgatok oktatdsa sordn tapasztalhato érdeklddéshidnnyal, valamint alapismereteik
gyengeségével. A jellemzd helyzet javuldsdhoz a Gyere Egy Korre! verseny, valamint az
ehhez hasonlé kezdeményezések is hozzdjarulhatnak, amennyiben érdekesen, szinesen
igyekeznek a benniinket koriilvevd problémdkra — jelen esetben a kornyezettudatossag
novelésének fontossdgdra — rdirdnyitani a figyelmet, a cselekvési alternativak
felvonultatasdval egyetemben.

Az ilyen tipusu akciok nagyobb odafigyelésre 6sztondzve az egyén szintjén is hatdsos
tetteket eredményezhetnek kornyezetiink megdvasa érdekében.
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Abstract: The aim of this paper was to determine the distribution and characteristics of
hydromorphic soils, class gleysoil, soil type eugley of County of Slavonski Brod-Posavina.
According to basic soil map of the Republic of Croatia (scale 1:50 000) and previous studies
in these investigation area 17 soil types were determined, of which 10 belong to automorphic
soils, and 7 to hydromorphic soils. Eugley is widespread soil (about 48 630 ha) in County of
Slavonski Brod-Posavina. The texture of these soils is silty loam to silty clay loam in
hypogley subtypes, or mostly loamy clay in amphygley. Vertic gleysol are characterized by a
high clay contents, and very low air holding capacity. It was determined that soils are
calcareous and non-calcareous and they vary from acid to alkaline (pHKCI 5.00 to 7,3) and
show low to moderate supplies of phosphorus and potassium. Soil organic matter content is in
wide range (from 0.6% to 9.59%). Main limiting factors of eugley for plant production are
high level of underground water, high density, low infiltration, high level of clay particles,
low air capacity, high soil plasticity and low phosphorus and potassium content.

Key words: eugley, soil properties, soil suitability, County of Slavonski Brod-Posavina

1 Introduction

On the basis of original data, and in accordance with the national classification [1] 65 lower
pedosystematic units have been determined in Croatia, belonging to 30 soil types. In the
pedosphere of the Republic of Croatia, the largest group of soils consists of soils belonging to
the class of Automorphic soils (56.63 percent), followed by Hydromorphic soils (29.05
percent), Halomorphic and Subaqual soils together (0.02 percent). The rest (14.304 percent)
consists of rocks [2]. Eugley takes 499 526 ha (8.971 percent) of all soils in Croatia [3].
According to basic soil map of the Republic of Croatia (scale 1:50 000) and previous studies
in County of Slavonski Brod-Posavina 17 soil types were determined, of which 10 belong to
automorphic soils, and 7 to hydromorphic soils. Eugley is widespread soil (about 48 630 ha).
Eugley forming is depended on topographically depression forms of relief with high levels of
groundwater. Prolonged water saturation and seasonal alternation between water logging and
drainage has profound effects on soil chemical and morphological properties. Permanent or
periodic saturation of the soil by water, which is the starting point of redox processes causing
the gley phenomena, can occur either from below (groundwater) or from above (rain or
irrigation water). Changes in the degree of water saturation affect the supply of oxygen to the
soil, which in turn affects the oxidation state of important elements. When pores are filled
with water gas diffusion becomes very slow [4]. Clay destruction starts at the point when the
unstable H+— clay converts to clay with exchangeable AL3+. Intermediate products of Al-
hydrolysis can form Al-hydroxy interlayers between plates of 2:1 clay minerals. The resulting
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Al- interlayered 2:1 clays (,,soil chlorites*) have a lower capacity to swell and shrink upon
wetting and drying, and have a lower cation exchange capacity [4].

2 Materials and methods

For determination of the characteristics of eugley in County of Slavonski Brod-Posavina Soil
Map at the scale of 1:100000, corrected with new topographic data, have been used.
Afterwards correction and update have been done with Basic Soil Map at the scale of 1:50
000 [5] and other data from detailed pedologic research for the needs of agro technical and
hydro technical meliorations on the soils of ex agro-industry of County of Slavonski Brod-
Posavina [6]. Pedologyc maps were made by the criteria used for detailed maps [7,8]. Soil
type map were made by GIS tool ARCVIEW 3.3.

3 Results and discussion

On this map the distribution of eugley soil type has been shown and that classification has
been made by the pedogenetic principals according to contemporary soil classification [9].

. _ Legend:
Bl -Eugley(l)

Eugley hydromeliorated with canals (2)

Eugley hydromeliorated with drainage (3)

Picture 1 Map of distribution of eugley in County of Slavonski Brod-Posavina

The areas of eugley soil type in County of Slavonski Brod-Posavina is determined according
to legend of pedologic map of that county. Total eugley area was 48 637.3 ha of which
hydromeliorated with canals were 17 246.9 ha and with drainage 12 302 ha (table 1). Eugley
areas in agricultural production without melioration takes 10 953.8 ha, hydromeliorated with
canals 13 340.9 ha, eugley hydromeliorated with drainage 12 302 ha, the rest are forests and
forest soils. Total areas of mapped units is177 132.2 ha which leads us to the conclusion that
eugley is widespread soil in County of Slavonski Brod-Posavina.
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No Soil types Area, ha
1 Eugley 19 088.4
Eugley hydromeliorated with canals 17 246.9

3 Eugley hydromeliorated with drainage 12 302.0
Total: 48 637.3

Table 1 The areas of eugley soil types in County of Slavonski Brod-Posavina

On the basis of analytical data for pedologic profiles from the instructions of Basic Soil Map
of the republic of Coatia at the scale of 1: 50 000 and monography Soils of Slavonija and
Baranja [10] in the tables 2.3 the results for physical and chemical characteristics of
hidromorphic soil, class gleysoil, soil type eugley were displayed. They varied from acid to
alkaline (pH KCI 5.00 to 7.3) and showed low to moderate supplies of phosphorus and
potassium (table 1). Soil organic matter content was in wide range (from 0.6% to 9.59%).
Quantity of total nitrogen varied from very rich (0.47%) in superficial soil layers to moderate
(0.08%) in deeper layers.

Soil unit Horizon pH Total-N AL-P205 AL-K20 OM
(KCDH (%) mg/100g mg/100g (%)
Hypogley AaorP 5.06-6.4 0.21-0.23 0.6-10.0 4.80-14.50 2.10-3.65
Gso 5.1-6.5 0.11-0.15 0.00 3.40-9.00 1.56-1.93
II Gso 5.3-6.8 0.15 0.00-1.0 3.80-11.30 0.78-1.37
Gr 5.52-7.3 - 0.6 4.40 0.60-0.66
Amphigley AaorP 5.4-5.5 0.25-0.47 | 2.60-3.60 8.70-9.50 4.73-9.59
Gso 5.3-54 0.16-0.28 | 0.00-1.60 4.40-5.50 2.46-5.65
II Gso 5.54-5.9 - - - 1.14-1.89
Gr 5.70-7.10 - - - 0.60-1.58
Amphigley,vertic AaorP 5.00-6.00 0.20-0.40 | 0.00-1.00 | 7.40-12.80 3.69-5.45
Gso 5.10-6.70 0.08-0.23 | 0.00-8.80 5.50-9.00 2.05-3.85
II Gso 5.30-6.70 - 0.00- 4.40-7.80 1.50-2.15
14.60
Gr 5.60-6.80 - - - 1.20-1.21

Table 1 Soil chemical properties

The texture of these soils was silty loam to silty clay loam in hypogley subtypes, or mostly
loamy clay in amphygley. Hypogley soils were those with much better physical
characteristics in comparison with amphigley which were adherent, plastic and with low
holding air capacity. Vertic gleysol have been characterized by a high clay contents (68%),
and very low (1.8 % vol.) to moderate (13.7 % vol.) air holding capacity (Table 2). According
to Renger, bulk density of these soils has been very variable through the whole profile.
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Soil unit Horizon Bulk Holding capacity Porosity Clay Infiltration
density, Water, Air (%) (%) (10-5 cm/s)
pv (% vol.) (% vol.)
(g/cm3)
Hypogley AaorP | 1.24-1.51 | 37.9-45.8 | 4.6-13.6 43.5-54.4 17.0-46.82 3,1-78.0
Gso 1.37-1.47 | 39.8-44.5 4.5-8.0 45.5-50.7 | 19.33-48.66 0.1-78
IGso | 1.41-1.49 | 37.241.1 5.0-8.9 45.9-46.1 20.1-43.5 3.9-39.0
Gr 1.43-1.51 | 39.2-40.9 4.0-9.1 44.9-48.3 17.6-41.6 42.0
Amphigley,vertic | AaorP | 1.06-1.84 | 47.0-579 | 6.5-13.7 60.7-64.4 | 42.89-64.7 | 0.264-9.4
Gr 1.25-1.93 | 46.8-57.5 4.0-5.9 52.7-61.5 41.2-68.0 2.34-3.1
Gso 1.10-1.44 | 42.4-55.3 4.5-4.6 47.0-59.8 | 43.5-65.84 39.0
Gr 1.28-1.51 | 40.2-52.0 1.84.3 44.5-35.8 | 40.87-61.75 1.2

Table 2 Soil physical properties

Limitation factors of eugley soil for plant production are high clay content, lower infiltration,
low holding air capacity, medium density in surface soil layers and high one in subsurface
layers. Very low content of available phosphorus, low content of available potassium and low
level of organic matter are also limitating factors for plant production. These soils are spread
on the lowest topographic position with high level of ground water. Because of the increasing
intensity of agricultural production on meliorated areas it is necessary to keep in mind
fertilization of this areas because they belong in class of soils with very low concentrations of
P and K so one needs to hold with references for fertilization of arable crops. Because of the
physical properties of these subsurface soil layers which refer to poor drainage a measure of
repair is subsurface tillage every 5 years [11].

With respect to their purpose, the percentage of soil suitable for farming in Croatia is 53.8
percent, out of which Class S-1 - good suitability includes 6.6 percent, Class S-2 - moderate
suitability 14.5 percent, Class S-3 - limited suitability 32.7 percent. The soils not suitable for
farming include 46.2 percent, out of which Class N-1- temporary not suitable are 14.4
percent, and Class N-2 - permanently not suitable 31.8 percent [2]. Assessment of soil
suitability for farming of the mapping units was done according to the dominant
pedosystematic unit, based on the FAO criteria of land evaluation [12,13]. In addition to the
relevant soil properties - depth, debris-skeletonic, acidity, salinity/alkalinity, texture/verticity,
water capacity, etc. corresponding ectomorphological and space properties are evaluated, such
as rockiness, inclination, flood and/or stagnant surface waters and the drainage as the soil
quality - expression for soil humidity regime. With regard to the topicality of soil pollution
and protection problems, degree of soil sensitiveness against chemical pollutants was
additionally evaluated, in accordance with the criteria for evaluation of vulnerability -
degradation processes of European soils, Batjes N.H., Bridge, E.M. et al, 1991, originally to
Fraters, 1994 [14]. According to this parameters eugley in Croatia is classified in the class of
temporarily unsuitable soil, and eugley vertic in the class of permanently unsuitable soil.
Limitating factors are: stagnant surface waters, high level of underground water, poor to very
poor drainage and strong sensitiveness against chemical pollutants [14].
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4 Conclusion

According to map of distribution of eugley in County of Slavonski Brod-Posavina and data
from legend of pedologyc map of these areas (48 637.3 ha) it can be concluded that eugley is
widespread soil in that county. The results of chemical and physical properties of eugley
showed that eugley is temporarily or permanently unsuitable soil for plant production. High
levels of surface or underground water, shorter or long terms, alkalinity, low supply P and K
([110mg/100g soil), low to very low drainage and high expenses of maintaining are the main
limitating factors of eugley.
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The difference in the germination of maize hybrids (Zea mays L.)
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Abstract: The quantity and quality of corn yield depends on the maize seeds quality (Zea
mays L.). The aim of this experiment was to test the germiation in different maize hybrids
under controlled conditions. The experiment was set up with five maize hibryds from the
Agricultural Institute Osijek, FAO different groups: OS 298 P, OS Sk 444, OS Sk 494, OS
499, OS Sk 552. During the experiment, the following parameters were monitored: number of
germinated seed and seedling mass. The statistical analysis in the average seedlings mass
obtained results which showed that the average seedlings weight significantly dependens on
the maize hybrids (F=16.139%%*). Statistically results that is based on seed germination of
tested hybrids shows that germination was significantly under hybrids influence
(F=49.478%*%*).

Keywords: maize hybrids, difference, germination
1 Introduction

Seed quality and vigor should be better defined at genetical and physiological level in order to
help seed producers to supply farmers with adequate planting material. Seed vigour can
potentially affect yield in a number of ways eliminating the most obvious factor: reduced
plant density (TeKrony and Egli, 1991) [1]. Numerous authors have reported that hybrid vigor
in relation to the growth rate and yield potential may be associated with high physiological
and biochemical activities in the F; hybrid plants [2,3]. Hybrid vigor, or heterozis, describes
the increased vigor of plants or other organisms when compared with parents that wery
unlike in one or more inhertited characters. Although there is no single, fully acceptable
genetic definition of hybrid vigor [4], it may be observed in the offspring in terms of
increased size, uniformity, volume, quality in earlines, or resistance to unfavourable
environmental factors. Plant breeders express the degree of hybrid vigor of an agronomic
character in different ways; the percentage increase over the best parent, over the midparent or
average of the two parents, or over the best commercial cultivar in the area. The way the
breeder chooses to express the hybrid vigor determines the percentage [5]. Although the
biological basis of heterozis remains unknown, plant breeders have made wide use of this
phenomenon and it is generally believed that the understanding of the mechanism underlying
heterozis will enhance our ability to form new genotypes which may be used directly as F;
hybrids or form the basis for future selection programmes [6]. Seed quality is a multiple
criterion that encompasses several important seed attributes: genetic and chemical
composition, physical condition, physiological germination and vigor, size, appearance and
presence of seedborne pathogens, crop and varietals purity, weed and crop contaminants and
moisture content [7]. Investigations show that larger seed gives longer and vigorous sprout
and root [8].
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According Van Assche and Leuven, beside environment conditions biomass plant production
depends on seed quality that is used in sowing [9]. Standard germination and germination
energy were accepted as major predictors of physiological seed quality. These are the most
important parameters in determination of sowing standard in the aim of reaching the wanted
plant density and are well accepted in practice. Standard gemination is a number of normal
seedlings in ratio of total number of seeds used [10]. The aim of this experiment was to test
germination rete in different maize hybrids in controlled conditions.

2 Materials and methods

The seeds used in this experiment were hybrids of ,,Agricultural Institute Osijek* : OS 298 P,
OS Sk 444, OS Sk 494, OS 499, OS Sk 552. The germination was conducted in the
controlled environmental conditions. The temperature was 18-20°C, humidity was 60-80%
and the pH of the soil was 6,5. Fifty seeds of each hybrid have been used in three repetitions
and they were put in the soil free of pollution which could influence on the germination.
During this experiment, the following parameters were monitored: number of germinated
seeds and seedling mass. This experiment consists of two factors. Factor 1 were 5 different
maize hybrids and factor 2 were germinated seeds and sprouts mass. The obtained
experimental data were statistical processed (ANOVA, LSD test) using computer program
Statistical Analysis System Version 8.2 (SAS Institute, 1989).

3 Results and discussion

The results of monitored characteristics of the seed and the seedlings of maize hybrids are
displayed in the Tables 1and 2. Percentage of germinated seeds are shown in the table 1.

Percentage of germinated

Name of hybrid seeds Average
1st 2nd 3rd
OS Sk 444 88 86 88 87.38°
OS Sk 552 98 100 98 98.6™*
OS Sk 494 94 88 94 92.0%°
OS 298 P 98 100 100 99,34
0S 499 74 72 80 75.3%"
Average 90.4 89.2 92 90.5
LSD 0.05 4.5604
LSD 0.01 6.6349
A, B P<0,01
a, b P<0,05

Table 1. Percentage of germinated seeds
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The germination of monitored maize hybrids seeds was in the range between 87.3 and 99.3%
and there was significant influence of the hybrid (F=49.478**). The highest value of the
average germination was mesured with maize hybrid OS 298 P while the lowest one was of
the maize hybrid OS 499. According to some authors germination energy, standard
germination, cold test and many other characteristics depend on the way of the crop, transport
and seed processing and also in the most of the field crops time spendt in the storage reduces
the germination rate [11]. The results of this investigation showed that there was no
statistically significant difference in the germination between maize hybrids OS 298 P and OS
Sk 552. The statistically significant diference was determined between maize hybrids OS Sk
444 and OS Sk 494 at the level of P<0.05. According to LSD test there was statistically
significant difference among OS 499, OS Sk 444, OS Sk 494, OS Sk 552 at level P<0.01.

100 A

90 A

80 A B,b

70 A

60 A

50 1 1 1 1 1
0OSSk444 0OSSk552 0SSk494  0S298P 05499

Graph 1. Percentage of germinated seeds

After the planting, the average mass of the maize seedlings was determined. Mass of the
maize seedlings was the largest for hybrid OS Sk 494, and the smallest for OS 298 P and it
was statistically significant. Seedlings masses are shown in the table 2. Statistically, results
based on the average sprouts mass showing that average mass of sprouts significantly
depends on maize hybrid as the analysis with ANOVA method proves (F=16.139%%).
According to LSD test there was statistically significant difference between hybrid OS Sk 494
and all other hybrids at the probability level of 1%. Between hybrid OS 298 P and hybrid OS
499 there was statistically significant difference in average seedlings mass at the
probablibility level of 5%.
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Name of hybrid Average mass of seedlings  Average
lst 2nd 3rd
OS Sk 444 608 1162 1178 983 BP
0S Sk 552 661 944 899 8355°
OS Sk 494 1379 1545 1580 1501
0S 298 P 601 726 562 630°°
0S 499 921 944 832 899 B
Average 834 10642  1010.2 969 B
LSD 0.05 263.56
LSD 0.01 383.46
A, B P<0,01
a, b P<0,05

Table 2. Average fresh mass of seedlings (mg/seedling)

The difference in average seedlings mass between OS 298 P and OS Sk 444 was statistically
significant at the probablibility level of 5%. Hybrids: OS Sk 444, OS 499, OS Sk 552 did not
show the statistically significant diference in the average seedling mass.
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Graph 2. Average fresh mass of seedlings (mg/seedling)
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Although it was expected that the maize hybrid with higher percentage of germination rate
(OS 499) will have the highest seedlings mass, acording to results the highest seedlings mass
had the maize hybrid OS 494. Statistically, using the correlation analyses, we obtained no
corelation between seedlings mass and germination rate. However, with other maize hybrids
or in the different enviromantal and experimental conditions some can find the significant
corellation between these two characteristics. The standard germination test, which is
considered as the universal test for seed quality, evaluates the maximum potential of a
particular seed lot under an ideal set of conditions (ISTA, 1987). Since the standard
germination test is conducted under ideal conditions, it does not necessarily reflect the
performance potential of that seed lot under field conditions. There are significant differences
between standard germination and actual field emergence [12]. This experiment was
conducted in controlled enviromental conditions (optimal) therefore the seeds was not
exposed to the stress conditions, which are posible in the field conditions, what opens new
perspectives for further investigations. One of the most important abiotic factors which
influence on the germination of the seed is temperature. Germination of the seed of the most
field crops can be affected and reduced either with high or low temperature [13]. Under field
conditions, according Rastija high-yielding hybrid Os SK 552 showed high yield under acid
soil conditions [14]. Although choice of maize hybrid is important factor of yield, especially
under soil stress, favorable weather characteristics - rainfall quantities and their distribution,
as well as temperature regime - can considerably alleviate stress conditions. Similar
investigations could mean the contribution to better balance between plants and their soil
environment [15].

4 Conclusion

From our results we can conclude that maize hybrid OS499 has the largest percentage of
germination in optimal conditions. Maize hybrid OS Sk 494 has the highest seedling mass
through. Among tested characteristics there were no correlation, in controlled conditions.
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Kiilonféle baktériumtorzsek védo hatasanak vizsgalata
paprikanal Xanthomonas vesicatoria fert6zéssel szemben

Kovécs Andrds'-Téthné Taskovics Zsuzsanna® — Hraské Istvanné® — Nagy Gy6z6éné*
34K F Kertészeti Foiskolai Kar Disznovény- és Zoldségtermesztési Intézet Zoldség-
Gomba- és Gyogynovénytermesztési Csoport

Osszefoglalas: A hajtatott zoldségfélék nagy termelési értéket képviselnek a mez6gazdasagi
termékek sordban. A baktériumos fert6zések miatti megbetegedések mértéke kedvezd
évjaratokban a 10-30% kozotti értéket mutathat, ami igen nagy veszteséget jelent a
termelOnek €s ezdltal a magyar gazdasagnak is.

Tobb éves kutatomunkank célja, kornyezetkiméld bioldgiai védekezés kifejlesztése
antagonista baktériumok alkalmazéisaval. Az eldzetes kisérletek alkalmaval kivélasztott
leghatékonyabb antagonista baktérium torzsekkel kezeltik a paprika novényeket. A
kisérleteket kiilonféle kezeléskombindcidk (iiltetéskori beontdzés, virdgzaskori bedntozés,
szedéskori bedntozés, heti bedntozés) mellett folytattuk le kozetgyapotba €és tdzeges
talajkeverékbe iiltetett novényeknél Cheops F; paprikafajtaval.

A kezelések hatékonysdgiat Xanthomonas vesicatoria magyarorszagi patovarietasz
torzsekkel végzett provokacids fertdzés mellett teszteltiik. Két idopontban (virdgzaskor,
szedés kezdetén) fertdztiik a novényeket és a leszedett termésmennyiségek alapjan értékeltiik
a védobaktériumok €s a kezeléskombindciok hatékonysdgat.

Abstract: Forced vegetable has a high value among agricultural products. Bacteria infections
can be 10-30% in favorable which is a great lost for the growers but also for the national
economy.

The aim of our long term research is to develop a biological protection through
employing antagonist bacteria. We did a preliminary research and selected the most effective
bacteria which we infected the pepper by. We did the research in the combination of different
types of treatments (irrigation at planting, irrigation at bloom, irrigation at picking, weekly
irrigation) in rock wool and in turf soil mixture with Cheops F; variety.

We tested the effect of treatments with a provocative Xanthomonas vesicatoria
infection. We infected the plants twice (at boom and at picking) and through the yield we
evaluated the effectiveness of protecting bacteria and treatment combinations.

Kulesszavak: paprika, Xanthomonas, baktériumtorzs.

Keywords: pepper, Xanthomonas, strain.

1. Bevezetés

A kisérleti munka a ‘“Nagyhatékonysdgi 0Osszetett biokontroll készitmények
kifejlesztése a zoldség- és gombatermesztésben eldforduld patogén mikroorganizmusok ellen”
cimii 2008.-2010. év kozott tarté NKTH Jedlik (KPI SZINER-07 jelti) palyazat keretén beliil
val6ésult meg. Tobb éves kutatomunkdnk célja, kornyezetkiméld szinergista bioldgiai
védekezés kifejlesztése a zoldségtermesztésben antagonista baktériumok alkalmazaséval.

A kisérletben alkalmazott leghatékonyabb véddbaktériumok kivalasztisa tobb 1€pcsds
vizsgélati sorozatban tortént.

Els6 1épésként a paprika rizoszférajabol gyujtott talajmintakbdl izoldltdk a domindns
baktérium torzseket. Ezek koziil keriilt kivalasztasra 20 torzs, amely a legjobb antagonistanak
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bizonyult laboratériumi koriilmények kozott a Xanthomonas-sal szemben. A 20 kivéalasztott
torzset in vitro koriilmények kozott teszteltiik paldantakori novényekkel rizoszféra tlirésiik
megallapitasdhoz.

A 7 legjobb torzset, amelyet a novények novekedésserkentése alapjan szelektéltunk ki,
elicitor hatdsuk alapjan provokécids fert6zésli kisérletben tovabb szelektdltuk. A 3 legjobb
torzzsel kezdtiik meg a termesztOhazi kisérleteket.

2. Anyag és modszer

A hdrom legjobb baktériumtorzs a kovetkezo volt:
B-05 jelti Bacillus subtilis/mojavensis,
B-23 jelti Bacillus subtilis,
B-83 jelli Bacillus amyloliquefaciens volt.

Mindhdrom bacillus torzzsel 10° sejt/ml koncentraciéban kiilonféle idépontokban
ontoztiik a novényeket.

A kisérleteket kiilonféle kezelés kombinacidkban folytattuk le:
a;: bedntozés csak iiltetéskor
ay: beontozés iltetéskor + virdgzaskor
az: beontozés iltetéskor, + virdgzdskor + érés kezdetén
as: bedntozés iiltetéskor + hetente

A kezelt novények mellett kezeletlen kontroll dlloményt is fenntartottunk.

A vizsgdlatokat zart termesztoberendezésben kogyapotba iiltetett ndvényeknél
talajnélkiili és talajos (konténeres) termesztési modndl Cheops paprikafajtaval végeztiik.
Valamennyi antagonista baktériumos alapkezelést a provokécids fertézést megel6zden
kiegészitettiik Bdellovibrio bacteriovorus-sal a hatasfok novelése érdekében.. A kezelések
hatékonysagat Xanthomonas vesicatoria-val végzett provokdcids fertdzés keretében
vizsgaltuk.

A fert6zés mértékét 0-3 kozotti pontszdmmal értékeltiik, ahol a 0 érték a
fertdzésmentes, a 3-as érték a legfertdzottebb novényeket jelentette. A tdblazatban szerepld
adatok a négy ismétlés datlagait tartalmazza, melyek hdrom-hiarom novény fertézési
szamértékének egyszeri Osszegébdl szarmaznak. A  provokacids fert6zésnél a
kontrollndvények nem részesiiltek védobaktériumos kezelésben.

3. Eredmények

A fertdzés hatdsanak felvételezése 2009. mdjus 26.-an volt. Ennek eredményét mutatja
az 1. tablazat.

A virdgzaskor végzett fert6zés eredménye azt mutatja talajnélkiili termesztési modnal,
hogy mindhdrom véddbaktérium esetében volt a kontrollnal szignifikansan jobb kezelés.

A B-05 antagonista baktériumnal csak 1 kezelés, mégpedig az a, (iiltetés+virdgzas)
kezelés adott szignifikdnsan jobb eredményt (amely kevesebb, mint felére mérsékelte a
fertdzottség mértékét) a kontrollhoz viszonyitva.

A B-23 antagonista baktériumos kezelés esetén a kontrollhoz viszonyitva
szignifikdnsan jobbak voltak az a;; as; a4 kezelések.

A B-83-as antagonista baktériumos kezelés esetén a kontrollhoz viszonyitva
szignifikdnsan jobbak voltak az a;; a, kezelések.

Lathat6é, hogy a védobaktériumos kombindciok nem minden esetben voltak azonos
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tendencidjuak, de pozitiv hatést tapasztaltunk.

A virdgzaskori fertdz¢€s talajos termesztési mod esetén a kovetkezd eredményeket adta
(1d.2. tablazat).

1. tablazat: Xanthomonas vesicatoria-val végzett viragzaskori provokacios fertdzés
eredménye talajnélkiili termesztési moédnal, paprika tesztnovénynél
Kecskemét, 2009. 05. 26.

Védo-baktériumok Kezelési Fertozottség
modok mértéke
aj 3,75
a, 2,00 +
B-05 as 3,25
a 4,00
ai 2,75 +
i a 425
B-23 as 2,75 +
a 2,25 +
a 2,00 +
a 2,75 +
B-83
a3 3,50
a 3,75
Kezeletlen 0] 5,00
Barmely két kezelés kozotti SzDsq, = 1,75

+ = a kontrollhoz képest kisebb fertdzottség
- = a kontrollhoz képest nagyobb fert6zottség

A talajos termesztési paprikandl dsszesen 1 kezelés mutatkozott jobbnak a kontrollhoz
viszonyitva, ez a a B-83 antagonista baktérium a, kezelése.

Egy kezelésnél (B-23-a,) a kontrollhoz viszonyitva nagyobb fertézottséget mértiink.
Megallapithatd, hogy talajos termesztésnél a Xanthomonas fertézés Kkisebb szintl
megbetegedést okozott mind a kezelt, mind a kontroll ndvényeknél, a talajnélkiili termesztési
modhoz viszonyitva.

A fertéz€si kisérletet megismételtiik akkor is, amikor a paprikdkon mar az elsd
termések szedhetdek voltak. Ennek a felvételezésnek ideje 2009. jinius 25.-én volt.

A talajnélkiili termesztési modnal a kezelések eredményei a 3. tabldzatban lathato.

A szedéskor sokkal jobb eredményt mutatott szinte valamennyi kezelés a kontrollhoz
viszonyitva. Egyediil a B-23 antagonista torzs as kezelése nem volt szignifikdnsan jobb a
kontrollhoz képest.

A legjobb kezelésnek (amely novényeknél a legkisebb mértékli volt a megbetegedés)
B-83 antagonista torzs kombinacidja adta az a, kezelés formdjaban, ez mintegy 30 %-os
fert6zottséget mutatott a kontrollhoz viszonyitva.

A talajos termesztési moédnal végzett Xanthomonas-os fert6zés az elsd szedés idején a
kovetkezd eredményeket hozta (1d. 4. tdblazat).

Az eloz6 kisérlethez hasonlé eredményt kaptunk. Egy kezelés kombinaci6 kivételével
(B-23-a;) valamennyi kezelés szignifikdnsan mérsékelte a paprika novények fertdzottségének
mértékét. A legkisebb fertdzottséget itt is a B-83-a-es kezelés eredményezte, amely a
kontrollhoz viszonyitva kevesebb, mint 50 %-os volt.
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2. tablazat: Xanthomonas vesicatoria-val végzett viragzaskori provokacios fertdzés
eredménye talajos termesztési modndl, paprika tesztnovénynél
Kecskemét, 2009. 05. 26.

Védo- Kezelési Fertozottség
baktériumok modok mértéke
aj 2,50
L)) 2,75
B-05
az 1,78
a 2,50
a 425 -
2,50
B-23 2 :
a3 2,25
a 1,53
a 2,00
a 0,78 +
B-83
as 2,75
a 2,00
Kezeletlen 0] 2,25
Barmely két kezelés kozotti SzDsq, = 0,98

3. tablazat: Xanthomonas vesicatoria-val végzett szedéskori provokacios fertdzés eredménye
talajnélkiili termesztési moédnal, paprika tesztnovénynél
Kecskemét, 2009. 06. 25.

Védo-baktériumok Kezelési Fertozottség
modok mértéke
a 3,00 +
i a 3,00 +
B-05 as 2,25 +
a 3,75 +
al 3,25 +
3,00 +
B-23 2 :
as 5,50
ay 3,00 +
a 3,00 +
1,75 +
B-83 2 :
az 3,50 +
a 3,25 +
Kezeletlen () 5,75
Barmely két kezelés kozotti SzDsq, = 0,78

A paprikandl az antagonista baktérium+Bdellovibrio kombindcidk hatdsat is néztiik a
termésdtlagra Xanthomonasos provokdacios fertdzés mellett. Ezeket az eredményeket az. 5.
tdblazat mutatja. Az 5. tdbldzat eredményeibdl lathat6, hogy a Xanthomonasos fertdzés
talajnélkiili termesztési modndl a kontroll novények termésatlagit nagyobb mértékben
csokkentette, mint a talajos termesztési modnal.
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4. tablazat: Xanthomonas vesicatoria-val végzett szedéskori provokacios fertdzés eredménye
talajos termesztési moédnél, paprika tesztnovénynél
Kecskemét, 2009. 06. 25.

Védo-baktériumok Kezelési Fertozottség
modok mértéke
al 3,75 +
a 4,00 +
B-05 az 4,50 +
ay 3,00 +
a 4,00 +
6,00
B-2 as 5
3 as 3,25 +
ay 4,00 +
a 4,00 +
a 2,75 +
B-83
az 3,50 +
ay 3,50 +
Kezeletlen 0] 6,00

Barmely két kezelés kozotti

SZD5% = 0,37

A védobaktérium+Bdellovibrio antagonista kezelés kombindcié hatdsira a B-05
baktérium minden kezelés kombindcidja a talajnélkiili termesztési modnal szignifikansan
magasabb termésétlagot adott mint a kontroll. A talaj nélkiili termesztési médnal még a B-83-
az védobaktérium+Bdellovibrio kombinécid adott magasabb termésatlagot, mint a kontroll.

5. tablazat: A paprika termésatlaganak alakulasa Xantomonasos provokacids fertdzés utan
(kg/m* - szedési idészak: 2009. 06. 16.-09. 09-ig)

Kezelések Védobaktériumok
B-05 B-23 B-83
aj 5,65 - 15,86 5,49 -
a 6,13 5,83 5,60
Talajos a3 5,99 5,51 - 15,69
ay 5,32 - 15,88 5,30 -
Kontroll 6,05
SzDs g, 0,29 0,25 0,47
aj 5,78 + 15,19 4,85
a 5,50 + 15,09 5,00
P as 5,99 + | 4,72 5,39 +
Talajnélkiili o 5.98 T (497 4.99
Kontroll 4,96
SzDs g, 0,49 | - \ 0,28

Talajos termesztési mddnal 1é€nyegesen kiillonbozott a kapott eredmény a talajnélkiili
véltozathoz képest. Itt mindhdrom véddbaktériumos kezelésnél volt olyan kombinacid, amely
a kontrollhoz képest szignifikdnsabb alacsonyabb termésatlagot adott. Ezek a kezelések a
kovetkezok voltak: B-05-a;; B-05-a4; B-23-a3;; B83-a;; B-83-a;. A tobbi kezelés nem
kiilonbozott szignifikdnsan a kontrollhoz képest.
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4. Kovetkeztetések

A kapott eredmények alapjan a kovetkezdket allapitottuk meg:
- Talajos koriilmények kozott jobb volt a védobaktérium+fidg kombinédcié hatdsa a
fert6zéssel szemben, mint a talajnélkiili termesztési mdédnal.
- Mindhdrom antagonista véddbaktérium (B-05, B-23, B-83) esetén volt fertdzottségi
szintet szignifikdnsan csokkentd kezeléskombinacio.
- A Xanthomonas fertdz¢€s a talajnélkiili kontroll novényeken jelentds terméscsokkenést
eredményezett a talajos kontrollhoz képest.
- Talajnélkiili kezelésnél volt pozitiv hatdsd szignifikdns kezelés a termésmennyiség
alapjan a véddébaktériumok hatdsara.
- A talajos kezeléseknél viszont néhdny negativ hatdsu szignifikdns kezelés volt a
termésmennyiség alapjan.
- A kezelések nagyobbik része nem kiilonbozott a kontrollhoz képest szignifikansan.
A kutatomunkdnak még nincs vége, a kovetkezd idoszakban a kapott eredmények
ismeretében a kisérletek 1jboli bedllitasra keriilnek megerdsités céljabol
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The challenges and common tasks of rural development

Prof. Dr. Péter Lévail, Prof. Dr. Arpéd Ferencz’
12 Kecskemét College Horticultural Faculty

Abstract: For Hungary as a member of the EU, it is important to meet the EU requirements
and legislation. During the accession negotiations one of the most critical areas was the
environmental protection and agriculture specialized administration which proved to be a
significant gap to be overcome. The existence of the large number of the well-trained
professionals who are able to act concerning the EU directives is strictly necessary. They need
to be able to do appropriate actions to meet the requirements of the tasks, and to carry out a
high level of achievement.

The aim of the education in connection to the rural development is to train agricultural
engineers, who have proper skills in economy, management, regional and local knowledge.
With these skills, they need to be able to control and organize production processes on
operating surface and fulfil consultant tasks. With their special knowledge they need to be
suitable for the interpretation of EU norms in the rural development and for the planning of
programs and solutions.

The farmers need to be able to:
e develop the essential conditions of the people, who live in the rural areae analyse the
rural areas' problems and developments, make a business plan,
e continuously reform the farming construction,
e (reat the international requirements of the rural development,
e write and co-ordinate the necessary projects in the development of the country.

The Local Professional Advisory Center serves the farmers' continuous professional
development, which works since 2007 on the Faculty.

With the regular course professional developments — OKJ silver cereal-, golden cereal
farmer-course, agricultural entrepreneur, bio cultivating, park caretaker, grape grower,
viticulturist, vine-dresser — we help in the smallholders' theoretical and practical competences.

Beyond that we provide a service on the Faculty in the accredited soil and plant
examining laboratory for the growers. This laboratory we are going to enrich with
environment protection, food stock and with microbiological examinations.

Keywords: rural development, farmers’ further training

1. Introduction

Hungary is a member of the EU, it is important to meet the EU requirements and
legislation. During the accession negotiations, one of the most critical areas was the
environmental protection and specialized agricultural administration which proved to be a
significant gap to be overcome. To do so the existence of a significant number of well-trained
professionals is strictly necessary, who are capable to do appropriate actions, carry out a high
level achievements according to the European Union directives and requirements.

In light of the challenges the training of farmers in the country's future is a strategic
task, in which the Kecskemét College is also willing to contribute actively. Over the basic
training we aimed to give further professional development for the farmers in order to ensure
the skill level of their economic, management, regional and spatial knowledge. The goal is
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that they will be able to accomplish the management of production processes, organization,
professional administration and consultancy tasks. With their advanced knowledge they need
to be able to interpret the rural development of EU, planning and resolving programs.

2. Rural development in the European Union

EU rural development milestones are summarized as follows:

3.

1993 Maastricht Treaty - the cohesion of the EU 1st pillar of the legal basis for the rural
development policy,

1994-1999 Support of the rural development goals from the Structural Funds, 1996 so
called Cork Declaration, the recommendations embodied in the Agenda 2000, 1999
acceptance of the Agenda2000 - the KAP rural development policy was the second
defined pillar and it was valid for the 2000-2006-a budget period,

2003 the last KAP reform (in force since 2005), valid for the 2007-1014 budget periods.
Regulation No 1698/2005EK rules the EU rural development policy. The creation of the
New Rural Development Fund, the main content of the concept is the multifunctional
agriculture.

Rural situation in Hungary

The 1. Figure introduces the area types of the Hungarian countryside

o hamlet areas

I. Pole cities and their provinces
II. Towns and their surroundings

Plain

B farm areas

¢ developed area

III. Villages, the key settlements of the countryside
III. a The changing rural prairie towns in the Great

® join up area

® obscurantist area

A environmentally
area

B agricultural area
C recreational area

sensitive

1. Figure: Regions’ area types

(Source: Csatéri Balint, MTA Centre for Regional Studies, Great Plain Research Institute)

There are significant differences in the living standards of the people living in rural
areas as well. The 1. Table compares with statistical indicators the people living in the
Southern Great Plain and in Central Hungary.
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1. Table: The Economic Analysis of South Plain and Central Hungary

lSat :tt%sgigi.;;l’décsa(t)ors (axerpeloigiic South Plain Central Hungary
Population (mill people) 1.36 2.83
Population density (persons per km?2) 74 409
Urban population ratio (%) 70 % 80 %
Monthly income average 125 000 190 000
Unemployment rate (%) 7.5 % 5.5 %
Rate of the homes which are connected | 50 % 83 %
to public sewer network
GDP per inhabitant of the national | 70 % 160 %
average in %
Investment per inhabitant (1000 HUF) 220 720

(Source: Kovacs Andrds Dondt, MTA Centre for Regional Researches, Great Plain Scientific
Institute)

4. The challenges and common tasks of rural development

The most significant challenge of the sand ridge is the drying and water scarcity. The

most pressing tasks are summarized below:

the county's agricultural and rural development concept should be based on a strategy
which is elaborated for the handling of the drying-up,

on the ridge area further extend of the production, agro-environmental programs
expansion in a broader range, use of land in an appropriate adjustment to the conditions
(stop the afforestation, prefer the farms),

utilize the dry-agriculture in maximum potential, spread the drought-resistant species and
varieties, and support the related research and development functions,® the priority
development of animal husbandry,

in Dunamellék, especially in Béacska retention and development of the large-scale
cultivation,

dissemination of the concept and means of precision agriculturee from the side of wider
economy, it is recommended to develop three sectors: environmental industry, food
processing, rural tourism.

The value of the region (including rural development activities) is increasing, the unique
(environmentally friendly, bio-) agriculture of the Kiskunsdg get a chance, and it becomes
possible to renew the farmsteads areas. Accordingly, the tasks are:

100

to improve professional organization of the rural area development,

there is a need for integrated rural development professionals with comprehensive
knowledge, (education),

It requires common, multi-disciplinary researches (applications),

individual farm-specific modelling is needed,

the Hungarian National Region network "sample meeting point" need to be organized.
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The concept of multifunctional agriculture and sustainable agriculture must be
translated into the daily practice. Primary concern is the environmental, economic and social
sustainability. These correlations are summarized in Fig 2.

Nature
GLOBAL
Climate EU Economy Society
Changing
Drought, System of | The decline | Urbanization,
drying agricultural | of local | alienation,
water subsidies farms homogeni-
scarcity zation
Extreme
Weather
ECONO- The  challenges and SOCIETY
MY conflicts of agriculture in (institutiona
Bécs-Kiskun County 1 system)
System The crisis of | Migration, | Unstable Lack of | Food
Change the aging, land  use, | economic safety,
Effects agriculture | poverty soil erosion, | planning, rural | affordable
unemployment | food, lack
of vision
NATIO- LOCAL
NAL
Politics Economy Society Environ- Economy Society
ment
SETTLEMENT
(Infrastructure)

2. Figure: The impacts on rural development (Source: Zsolt Farkas, Jen6, MTA Centre for
Regional Studies Plain Research Institute)

5. The Rural strategy factors

Figure 3 shows the difficulties of rural development in the context of rural strategy

factors
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3. Figure: Rural development problem circles in context of rural strategy
(Source: Csatari Balint, MTA Centre for Regional Studies Plain Research Institute)

6. Farmers professional development the Kecskemét College

The Regional Advisory Centre serves the continuously further education of the
farmers, which is operating since 2007 at the Horticultural College Faculty. With regular
further training courses like - NTR silver ear of corn, gold ear of corn farmer course, farmer
entrepreneur, bio cultivator, park keeper, wine-grower, winemaker, vineyardist - we help the
proper state of the farmers theoretical and practical competence. In addition, at the faculty we
provide service with the accredited Plant examination Laboratory of Soil for planters, which
we will expand with Environment, Food and microbiological testing of raw materials. &
The TSzK activity significantly assist the work of the accredited Plant examination
Laboratory of Soil, because the contractual partners in 2008-2009, binding soil samples (eg
AKG) are here analyzed. The exact sample numbers are not known yet because the sampling
need to be carried out until the May of 2009 , but thousands of samples will be available.
The figures 4-5. give information about the farmers taking participation in the training.
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4. Figure: The trainees' sex 5. Figure: The educational level of trainees

Assessing the figures we can state that the 60% of participants are men, in education
level the primary school education is dominant among the participants, followed by the higher
educational graduates. The reason most people access the training, is their obligations to fulfil
the won subsidy guidelines. Examining the scope of their activities concluded that nearly 90%
of active farmers are included. The aim of the Kecskemét College Faculty of Horticulture, is
that after the further training, the farmers will be able to carry out:
¢ to improve the living conditions of people living in rural areas,
the problems of rural areas, development analysis, business plan preparation,
the management structure for the continuous renewal,
he managing of rural development international standards,
rural development projects that are necessary to write and coordinate.

7. Conclusions, suggestions

The Faculty must strive for developing the infrastructural conditions in order to
educate the modern way the discipline of theoretical and practical rural development.
The training can take place on initial (BSc)( bachelor degree program of economic and rural
development), vocational training in rural development, after the successful accreditation on
MSc level. Particular emphasis should be given to the NTR courses, which most of the parts
are state sponsored. As a result, we manage to develop close professional relationships with
the farmers, which serve partly the practical criteria of the education as well.

In the frame of the relationship with farmers we try to provide services over the
education and further training, which include both the laboratory tests (soil and plant
examination, food, raw materials testing, microbiological testing), on the other hand it is
possible to purchase specialized books.

The Faculty’s rural development work is significantly assisted by the MTA Centre for
Regional Studies Plain Research Institute. It has a Department at the Faculty.
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Vagottviragok novényhazi termesztése hidrokultiraban

Lévai Péter' — Turiné Farkas Zsuzsa®
2 KF Kertészeti Foiskolai Kar Disznovény- és Zoldségtermesztési Intézet
Disznovénytermesztési €s Kertfenntartdsi Csoport

Osszefoglalas: Napjainkban novekszik a hidrokultirds termesztési méd jelentdsége. A
Kecskeméti Foiskola Kertészeti Foiskolai Kar Disznovénytermesztési- és Kertfenntartasi
Tanszékén 1988. ota foglalkozunk vdgott virdgok hidrokulturds termesztésével. A kisérlet
sorozatot a névényhazi szegfl talaj nélkiili termesztésével inditottuk, majd djabb véagott virdg
€s cserepes virdgos diszndvény fajt vontunk be a tematikus kutatdsi munkéba.

Abstract: The importance of hydro-cultural growing is significantly increasing. We have
been dealing with the hydro-cultural growing of cut flowers at the Department of Ornamental
Plant Growing and Maintenance of Gardens at the College Faculty of Horticulture at
Kecskemét College since 1988. We started our experiments by growing carnation in growing
establishment without soil then we introduced other species of cut flowers and potted
ornamental plants into our research work

Kulcsszavak: hidrokultira, novényhdzi szegfli, PU-szivacs, Grodan, Phytomonitor

Keywords: hydroculture, carnation, Rose, PU sponge, Grodan, Phytomonitor

1. Bevezetés

A kutatémunka sordn a novényhdzi szegfli esetében célunk a Grodan markaja
kozetgyapot és a PU-szivacs hatasanak vizsgalata volt a "Pink Castellaro’ fajta novekedésére,
virdghozamadra, virdgatmérodjére €s szarhosszisagara. A fajtadsszehasonlitds esetében célunk a
fajtdk hatdsdnak a vizsgdlata volt a novények fejlodésére, a hozamra és a virdgmindségi
tulajdonsagokra: a virdgatmérdre és a virdgszar hosszara.

A Phytomonitor miszer a Disznovénytermesztési- és Kertfenntartdsi Csoport francia
gyartmanyu Filclaire termesztd-berendezésében van elhelyezve, mellyel a hidrokultirés rézsa
kultira paramétereinek mérését végezzilk. Mérési tényezok: levegéhdmérséklet,
levélhdmérséklet, sugarzds, a levegd relativ pdaratartalma, szarvastagsdg és talajnedvesség
mérése. A fitomonitori adatfeldolgozds lehetdvé teszi az optimdlis tdpanyag-elldtas
kidolgozasat és ezzel koltségtakarékos, kornyezetbarat technoldgia-fejlesztését.

2. Anyag és modszer

A szegfl hidrokultiras termesztését a kovetkezd fajtakkal végeztiik: *Danton’, *Gigi’,
Tury’, White Castellaro’, ’Pink Castellaro’, és ’Candy’ ’Rimini’, ’Rodolfo’, ’Ondina’,
"Olivia’.

A kisérleteket francia gyartmanyu Ficlaire termeszto-berendezésben dllitottuk be, a
termesztést zdrt, cirkuldcids rendszerben végeztiik. A gyokeres dugvanyok iltetése minden
évben 40 db/m” siirtiségben majus végén tortént, a fajta osszehasonlité kisérleteknél iiltetési
kozegként a PU-szivacsot alkalmaztuk, a tenyészidd hossza egy év volt. A kisérletet négy
ismétlésbe allitottuk be. A tdpanyagellatast komplex mitragya felhaszndldsdval végeztiik, a
tdpoldat pH-jat 5,0-6,5 kozott allitottuk be és biztositottuk a 2,5-3,5 mS vezetoképességet,
ezen paramétereket folyamatosan ellendriztiik. Szeptembert6l a tenyészidd végéig hetente
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mértiik a novények magassagat. A mérési idészak kezdetekor ismétlésenként véletlenszertien
20-20 db novényt kivdlasztottunk, megjeloltik oket €s minden alkalommal a megjelolt
novények magassagat mértiikk. A virdgzas kezdetétdl minden egyes virdgszedés alkalmaval
mértiik a leszedett virdgok mennyiségét. A leszedett virdgokbdl mindkét kozeg estében
ismétlésenként véletlenszerien 10-10 szdlat kivalasztottunk és lemértilk a virdgmindségi
tulajdonsagokat: a virdgatmérot és a szarhosszusagot.

A rézsa esetében a kornyezeti tényezdok hatdsat vizsgaljuk a novény fejlodésére.

A PhyTech cég uttord és vezetd szerepet tolt be a Phytomonitoring ™ rendszerben, a
tavérzékelést és a novények ellendrzését végzi Fejlett megolddsokat haszndl érzékelokkel,
vezeték nélkiili kommunikdciéval és innovativ szoftverrel, adatok Osszegyujtésével és
elemzésével. Cél a novényre hatd stressz hatds korai kimutatdsa, a novények novekedésének
optimalizaldsa, a termésmindség javitdsa €s az arbevétel novelése.

3. Eredmények

A kozeg hatasa a szegfii novénymagassagara

A szegfl hidrokultirds termesztésénél a poliuretan-éter szivacs és a Grodan egyaréant
j6 hatéassal volt a novény fejlodésére, mindkettd alkalmas iiltetési kozegként, azonban a
szivacsba {iiltetett dllomany magasabb volt.

A Kkozeg hatasa a szegfii hozamara

A hidrokultirés termesztéssel a poliuretan-éter szivacs €s a Grodan esetében is elértiik
a hagyomdnyos kemokultirds termesztésre jellemzd éves 7-9 szal kozotti tovenkénti
virdghozamot (1. dbra), tehat mindkét iiltetési kozeg egyarant alkalmazhaté hidrokultirés
termesztéshez.

A kozeg hatasa a szegfii viragatméraojére

A vizsgélt két tenyésziddszak folyamédn a poliuretan-éter szivacsba és a Grodanba
iltetett dllomany virdgainak évi atlagos dtmérdje elérte a szabvanyban el6irt 1. osztalyd virdg
paraméterét, a 7 cm-es virdgatmérot. Szignifikdnsan jobb eredményt egyik kozeg esetében
sem tapasztaltunk, igy mindkét kozeg egyardnt alkalmas a szegfi hidrokulturds
termesztésének kozegeként.

A kozeg hatasa a szegfii viragszaranak hosszara

Az iiltetési kozegek egyik vizsgalt évben sem befolydsoltdk szignifikdnsan sem az
éves, sem a havi szarhosszisagot.

Az éves atlagokat tekintve mindkét kozeggel elértiik a szabvanyban eldirt 1. osztalyd
aru kovetelményét, az 55-60 cm kozotti szarhosszisagot.

Mindezek figyelembe vételével a poliuretan-éter szivacs és a Grodan egyardnt
alkalmas a hidrokultirds termesztés kozegeként.
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1. 4bra: Ultetési kozegek hatdsa a *Pink Castellaro’ szegfiifajta éves hozamara
(Kecskemét, 2005-2006.)

A levegd homérsékletének (2. dbra) ingadozdsan jol elkiilonithetok a napszakok
valtakozdsa. A szdrvastagodds is ezt a ciklust koveti. A szdrvastagodds alakuldsir6l a
homérséklet vonatkozdsaban megallapithaté, hogy minél magasabbak a napi maximumok,
anndl intenzivebb a szdrvastagodds mértéke, illetve minél kisebb a homérsékleti ingadozas,
anndl egyenletesebb lesz ez a szarvastagodasi folyamat. A napi homérséklet emelkedésével
megindul a szdr jelentosebb vastagodasa is. A levél homérséklete a levegd homérsékletével
parhuzamosan valtozik.

A homérséklet novekedésével csokken a relativ pdratartalom. A levél
homérsékletvaltozas (3. dbra) az el6bbiek alapjan koveti a levegéhOomérséklet valtozasat.
Ennek értelmében az éjszakai orakban magas relativ pdratartalom jellemzd, ezzel ellentétben
a magasabb hdmérsékletii nappali 6rdkban alacsonyabb.

A talaj nedvességi dllapotdn j6l nyomon kovethetOk az Ontdzések iddpontjai a (4.
abra), a szarvastagodas a talaj nedvességtartalom valtozasat koveti.
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2. abra: A levegéhdmérséklet hatdsa a rézsa levélhomérsékletére és a szarvastagodasra
(Kecskemét, 2010.)
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3. abra: A rézsa levélhomérsékletének alakulasa a levegd nedvességtartalmanak
fliggvényében
(Kecskemét, 2010.)
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4. abra: A rdzsa szarvastagodasanak alakuldsa a talaj nedvességtartalmanak fiiggvényében

(Kecskemét, 2010.)

4. Kovetkeztetések

A szegfli termesztésénél kornyezetvédelmi szempontbdl a PU-szivacsot tartjuk

alkalmasabb iiltetési kozegnek, ugyanis teljes lebomlésdig felhasznalhato.

A PU-szivacs és a Grodan is kedvezden hatott a novény fejlédésére, viraghozamara és

a virdgminoségi tulajdonsdgokra, éppen ezért a Grodant is alkalmasnak tartjuk a szegfl
hidrokultaras kozegének.

Phytomonitoring egyike a termesztés feliigyeletét ellaté eszkozoknek, amely gyors

informdcioét ad a novények fejlodésének tendencidjardl, olyan informacids technolégia, amely
a termesztd szamdra felbecsiilhetetlen értékli informdcidt nytjt a ndvény élettani allapotarol.
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Yield and quality parameter of maize hybrids grown in irrigated
and N fertilized conditions

Monika Markovic’l, Jasna §0§tariél, Vlado Kovaéeviél, Marko J osipoviéz,
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Abstract: A 4-year study (2006-2009) with three irrigation regimes (A= control variant
without irrigation, A2 = 60-100 % Field Water Capacity (FWC), A3 = 80-100 % FWC, three
levels of nitrogen fertilizer (B1 = control variant without any nitrogen fertilizer, B2 = 100 kg
N ha'l, B3 =200 kg N ha'l), and four genotypes (C1 = OSSK596; C2 = OSSK617; C3 =
OSSK602; C4 = OSSK552) with similar vegetation length (FAO 500 and FAO 600) were
conducted on trial fields of Agricultural institute in Osijek. Vegetation seasons where quite
different regarding weather conditions, mean air temperatures and precipitation quantity.
Although all four years of research where unfavorable for maize production, years 2007 and
2009 where especially unfavorable because of the severe drought. Aim of the study was to
evaluate influence of genotype, nitrogen fertilizer and available amount of water to maize
yield and hectoliter weight as quality parameter. Irrigation treatment was significant for all
four years of experiment with yield increasing for 13%. For hectoliter weight irrigation was
significant in dry years 2007 and 2009, with P>0.05 level of significance. Nitrogen fertilizer
increased maize yield (for 16%) and hectoliter weight as well. Maize yield (C1 =9 259 kg ha’
' C2 =9 814 kg ha) and hectoliter weight (C3 = 66.62 kg; C4 = 72.45 kg) varied thru tested
genotypes.

Keywords: irrigation, nitrogen fertilization, maize hybrids, yields, hectoliter weight

1 Introduction

Maize is very important and highly represented cereal on agricultural surfaces in
Croatia. In the decade period 1998-2007 maize harvested area in Croatia was, depending on
year, from 288 380 ha to 407 272 ha while annual yield variation was among 3.93 t ha to
6.92 tha ™' [1].

Maize belongs to a group of plants who tolerates the drought very well, but the yields
are getting very low during dry periods. This is the main reason for yield variation among
years. Yield decreased because of the heat and drought stress [1].

More than half of produced maize in Croatia has been growth in eastern part of
Croatia. Irrigation in this area has supplementary character so irrigation regime must be
conducted when it has been needed and in the right quantities as well-timed. Good irrigation
management must decide when to irrigate and how much to apply. The adequate supply of
irrigation water and nitrogen fertilizer is two main factors affecting directly the plant growth
and quality of maize [3]. The fertilizers have considerable effect on maize quality [2].
Optimum water supply is especially important in periods critical for the growth, development
and yield formation of maize [3].

Although yield is main goal in maize production, quality of maize grain lately
becomes very important as well. Hectoliters weight is one the parameters who indicate the
quality of maize grain. Larger hectoliter weight means a better grain quality and so it has
become an important parameter in breeding program.
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The main object of our research was, therefore, to determine whether differences in
the hectoliter weight among maize hybrids are affected by the level of water and nitrogen
supply, while maize yield was showed by Josipovi¢ at. al. [11].

2 Materials and methods

Four experiments were carried out during four vegetation seasons at the trial fields of
Agricultural Institute in Osijek from year 2006 — 2009. Four maize hybrids have been tested
in order to determine the influence of irrigation management, nitrogen fertilization and
genotype on maize yield and hectoliter weight.

The split split-plot method with three repetitions was used in all four vegetation
seasons. Soil type on trial fields of Agricultural institute is eutric cambisol, silt clay loam
texture, shallow gley, pH in KCl from 6.5 to 6.9, P,Os content is from 22.6 to 26.4 mg per
100 grams of soil, K,O content is from 30.4 to 36.5 mg per 100 grams of soil. Planned plant
density was 58 309 plants ha” (spacing between rows 70 cm and distance in the row 24.5
cm).

Main treatment includes three irrigation regimes. Variant Al was control variant
without irrigation. Irrigation in A2 variant - 60% to 100% field water capacity. A3 variant —
irrigation from 80% to 100% field water capacity. On each variant of irrigation, soil water
content has been measured with Watermark (US company) device. Water content has been
scanned every second day. Irrigation started when soil water content was 60% of field water
capacity (FC) in A2 variant and 80% field water capacity on A3 variant. The maize crops
were sprinkler irrigated with a linear move system.

Three rates of the nitrogen fertilizer (B1 — control variant without fertilization.
B2 variant — fertilization with 100 kg N ha™, and B3 variant — fertilization with 200 kg N ha™)
were used. Two-thirds of nitrogen were added in autumn and before sowing (urea: 46% N)
and the rest by two top-dressings at early growth stages (calcium ammonium nitrate: 27% N).
Phosphorus (100 kg P,Os ha™) and potassium (150 kg ha™ K,0) were applied in form of
triplesuperphosphate (45% P,0Os) and potassium salt (60% K,O as KCl).

Four different genotypes with similar vegetation group (end of FAO 500 and
beginning of FAO 600) were tested: C1 = OSSK596; C2 = OSSK617; C3 = OSSK602; C4 =
OSSKS552. All four maize hybrids were created on Agricultural institute in Osijek.

Mean air temperatures, precipitation quantity in vegetation season during 2006-2009 and
1961-1990 — thirty year mean
Mean air temperatures (°C) Precipitation quantities (mm)

Month 2006 | 2007 | 2008 | 2009 | 61-90 | 2006 | 2007 | 2008 | 2009 | 61-90
April 129 | 13.7 | 12.6 | 146 | 11.3 955 | 0.7 | 50.6 | 157 | 54.1
May 170 | 19.0 | 193 | 19.0 | 16.5 79.3 | 485 | 1145 | 455 | 589
June 20.5 | 227 1 22.0 | 19.7 | 194 | 925 | 60.6 | 889 | 739 | 835
July 248 | 24.8 | 22.8 | 23.6 | 21.1 153 | 31.7 | 70.1 | 31.0 | 66.6
August 20.5 | 23.5 | 23.1 | 235 | 203 | 122.6 | 89.0 | 27.8 | 619 | 59.6
September | 17.9 | 14.8 | 159 | 19.6 | 16.6 87 | 71.2 | 854 | 2.8 | 51.8
189 | 19.7 | 193 | 20.0 | 17.5 414 | 302 | 438 | 231 | 368

Table 1. Monthly mean air temperatures and rainfall during vegetation seasons in years of
experiments 2006 — 2009 and long term average for Osijek region

112



Agriculture

For the analysis of the weather conditions (precipitation quantity and mean air
temperatures), dates from Osijek Weather Bureau have been used [5].

Weather conditions (Table 1) were quite different regarding the mean air temperatures
and precipitation quantities in four years of research (2006-2009). In all four years mien air
temperatures in vegetation period were higher compare to the 30-year mean (1961-1990).

Years 2007 and 2009 were especially unfavorable for maize production because of the
severe drought, mean air temperatures were higher compare to the long-term mean, and in the
same time precipitation were lower than long-term mean. In year 2007 mean air temperatures
were for 2.2 °C higher compare to the 30-year mean. In the same period precipitation were
lower for 66 mm. In year 2009 mean air temperatures were higher for 2.5 °C, and in the same
period precipitation were lower for 137 mm.

3 Results and achievements

3.1. The effect of irrigation regimes, N fertilizer and genotype on hectoliter weight

Grain yield (kg ha -1) and hectoliter weight (kg) of maize grain

Yield HM Yield HM Yield HM Yield HM
kg ha ! kg kg ha ' kg kg ha ! kg kg ha ! kg
Influence of irrigation regime on yield and hectoliter weight of maize grain
Al = control variant A2=60%-100% FWC | A3=80%-100% FWC Mean
2006 8537 66.29 9263 67.24 9618 66.89 9139 66.81
2007 8426 69.01 9165 68.52 10778 68.86 9456 68.79
2008 8212 72.01 8955 71.96 9240 72.23 8803 72.06
2009 10343 72.81 10573 72.50 11657 72.65 10858 72.65
Mean 8880 70.03 9489 70.05 10198 70.16 9564 70.08
LSD A - 2006 A - 2007 A -2008 A -2009
1% 214 n.s 237 n.s. 208 n.s. 169 n.s.
5% 161 n.s. 178 0.45 157 n.s. 127 0.31
Influence of nitrogen fertilizer on maize yield and hectoliter weight of maize grain
Bl=control variant | B2=100kg N ha" B3=200 kg N ha™ Mean
2006 8333 65.21 9129 67.53 9956 67.69 9139 66.81
2007 8942 68.38 9286 69.09 10140 68.91 9456 68.79
2008 7764 71.41 9231 72.57 9473 72.27 8803 72.09
2009 9821 72.33 10934 72.72 11840 72.93 10858 72.65
Mean 8700 69.58 9645 69.97 10347 70.45 9564 70.08
LSD B - 2006 B - 2007 B - 2008 B - 2009
1% 214 2.12 237 0.59 208 0.46 169 041
5% 161 1.59 178 0.45 157 0.35 127 0.31
Influence of genotype (hybrid) on grain yield and hectoliter weight of maize grain
C1=0S8SK596 | C2=0SSK602 | C2=0SSK617 C2=0S8SK552 Mean
2006 9144 66.72 |9248 | 66.97 | 9505 62.841 | 8660 70.70 | 9139 | 66.81
2007 8783 | 66.87 | 1002 | 70.12 | 9560 65.052 | 9462 71.14 | 9456 | 70.38
2008 8683 | 72.485 | 8905 | 72.86 | 8444 68.859 | 9177 74.13 | 8803 | 72.08
2009 1043 | 7338 [ 1108 | 73.67 | 1126 69.724 | 1066 73.76 | 1088 | 72.64
Mean 9259 17036 |9814 | 71.66 | 9693 66.619 | 9490 72.45 | 9564 | 70.27
LSD C-2006 C-2007 C-2008 C-2009
1% 247 245 274 0.68 241 0.54 195 0.47
5% 185 1.84 206 0.52 181 0.40 147 0.35

Table 1. Impact of irrigation, N fertilization and genotype on yield and hectoliter
weight of maize grain
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Impact of irrigation regime, nitrogen fertilizer and maize hybrids on hectoliter weight
are shown in table 2. Irrigation as main factor resulted with slightly increase in hectoliter
weight (A1 =70.03 kg, A3 =70.16 kg), significant in dry years 2007 and 2009 (P>0.05). This
result is comparable to Plavsi¢ [6] who also reported significant influence of irrigation
regimes at hectoliter weight in dry year 2000.

Nitrogen fertilization and genotype showed very significant (P>0.01) impact on
hectoliter weight in all four years of experiment. Fertilization with the highest amount of
nitrogen (200 kg N ha ') resulted with slightly increasing of maize hectoliter weight (Bl=
69.58 kg, B2=69.97 kg, B3=70.45 kg). Kisi¢ at al. [7] also reported lower hectoliter weight
in the control variant (B1= 0 kg N) of nitrogen fertilizer. Although Plavsi¢ [6] reported that
nitrogen fertilization didn’t have any influence on hectoliter weight of maize grain.

Maize genotype had a significant impact on hectoliter weight in all four years of
research. This result is comparable to Sarvari [8] result who reported that hectoliter weight of
maize ranged between wide boundaries depending on the hybrid. Maize hectoliter weight
varied thru genotypes from C3 = 66.62 kg the lowest amount to C4 = 72.45 kg as the highest
amount. Interaction of irrigation treatment with nitrogen fertilization was significant only in
dry year 2007 (Table 3). Interaction of nitrogen fertilizer with maize hybrid was significant in
year 2008 (Table 3).

Interactions of tested factors
Maize yield Hectoliter weight
AxB AxC BxC AxBxC AxB AxC BxC AxBxC
2006 H H K H n.s. n.s. n.s. n.s.
2007 H H 0.0018 H 0.0022 n.s. n.s. n.s.
2008 Hk Hk wE Hk n.s. n.s. 0.0012 n.s.
2009 H 0.0078 K 0.0002 n.s. n.s. n.s. n.s.

**=P >0.001; n.s.= non significant
AxB — irrigation x nitrogen fertilization; AXC — irrigation x hybrid; BxC — nitrogen fertilization x
hybrid; AxbxC — irrigation x nitrogen fertilization x hybrid

Table 3. Interactions of tested factors
3.2. The effect of irrigation regimes, N fertilizer and genotype on maize yield

As previously mentioned Josipovi¢ [11] has in his research provided the results
regarding the maize yield (and protein content in maize grain). As it has been showed in table
2 irrigation regimes resulted with the increase of yield for 13% (Al1= 8880 kg ha™, A2= 9489
kg ha', A3= 10198 kg ha™). The highest yield has been measured at A3 variant of irrigation
with the 80% to 100% FWC. In all four years of experiment irrigation regimes showed
statistical very significant (P>0.001) impact on maize yield as individual factor and in
interaction with other factors as well (Table 3). Given results are comparable to previously
studies of many authors [6], [9], [3]. The authors have reported in theirs results that the
beneficial effect of irrigation is the reduction of water stress, an increase of growth, yield and
chemical constituents of maize plants grown under irrigated conditions. A3 variant of
irrigation (80% to 100% FWC) has significantly increased the yield in dry years 2007 and
2009. This result is comparable to Pepo [4] who reported that water supply had a determining
effect on maize yield in the very warm and dry year of 2007.

Nitrogen fertilizer increased the yield for 16% (B1= 8700 kg ha™, B2= 9645 kg ha™',
B3= 10347 kg ha). Given result is comparable to previously studies of Fiilop [9] who
concluded that application of larger fertilizer doses lead to yield surplus. Yield among the
hybrids increased up to 6% (from 9259 kg ha', OSSK 596 to 9814 kg ha™', OSSK 602). As it
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has been showed in Table 3 irrigation, nitrogen fertilization, genotype and their interaction
showed very significant impact on maize yield (P >0.001).

4 Conclusions

This paper encourage the knowledge about the importance of irrigation management,
nitrogen application rate and their interaction as well on grain yield and quality of maize
genotypes. Irrigation management increased yield as single factor and in interaction with
nitrogen and genotype as well. Application of nitrogen fertilizer increased maize yield and
hectoliter weight as well. Further, variation among genotypes regarding yield and hectoliter
weight was significant in all four tested years with high level of signification and as so
presents a potential to new researches to select genotypes that produce both high yield and
high quality of maize grain.
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A parlagfii gyomszabalyozasa a Kiskunsagi Nemzeti Park
Fiilophazi Kkeriiletében

Pol16s Endre, Pal Szab6 Ferenc
Kecskeméti Féiskola/Kertészeti kar/Kérnyezettudomanyi Intézet
Kiskunsdgi Nemzeti Park Igazgatésag/Természetvédelmi Orszolgalat

Osszefoglaldas: A gyomszabalyozdsi médszerek koziil a biolégiai gyomszabalyozast
ismertetjilk részletesen. Allelopatids hatdsi novényi kivonatot alkalmaztunk Osszehasonlitd
kisérletben a parlagtii ellen a Kiskunsagi Nemzeti Park teriiletén. Természetvédelmi teriileten
csak bioldgiai moédszereket lehet haszndlni a gyomok, kérokozok és kartevok ellen a
biodiverzitds megdvasa érdekében. A ndvényi hatéanyagu bioherbicid sikeresnek bizonyult a
parlagfi ellen.

Abstracts: From a weed control methods we have presented biological control in detail.
Allelopathye plant extract tried against Ambrosia artemisiifolia in area of Kiskunsagi
National Park. Biological methods can be used against weeds and pests on nature area
reserved biodiversitas. Bioherbicide from plant extracts was successful against Ambrosia
artemisiifolia.

Kulcsszavak: gyomszabélyozas, allelopatia, bioherbicid, természetvédelem

Keywords: weed control, allelopathya, bioherbicide, nature reserve

1. Bevezetés

A XX. szdzad végére hazankban lassan népbetegség jelleget 6lt6, és az egészség vilagon
elterjedt alelgids megbetegedések egyik legjellemzébb kivdltéja a parlagfi. Az Eszak-
Amerikabol szarmazé gyomnovény azon kiviil, hogy pollenjével a novényeket is karositja,
mivel a tobbi gyomndvényhez hasonldan elvonja a novényektdl a vizet, tipanyagot, életteret,
magja pedig a szemtermést fertézve rontja annak mindségét.

A parlagfi pollenszemei altal okozott allergia tiinetei ugyancsak juliustdl oktéberig
jelentkeznek, de az esetek tobbségében a parlagfii mellet egyéb novény pollenje is valt ki
reakciokat ugyanabban a személyben, ezdltal meghosszabbitva a tiinetek jelenlétének
idotartamét. A pollenszemekre vald érzékenység kovetkeztében kialakult 1éguti allergia egy
1d6 utdn, foként ha nem kezelik, asztmdvad sdlyosbodhat, emiatt sok ember vélhat
munkaképtelenné.

A 1égiti allergidban szenvedd emberek élettere beszikiill a pollenidoszakban,
munkavégzO képességiik is lecsokken, sulyos esetben akdr le is szdzalékoljdk oket. Az
allergia tehat nem elhanyagolhat6é népegészségiigyi és gazdasigi szempontbdl sem, hiszen a
gyogyszeres kezelések koltsége, a tdmogatdsok €s a leszdzalékoltak nyugdija is terheli az
allamkasszat, és az sem elOny0s, ha a lakossdg nagy részének pollenallergidja miatt életének
bizonyos iddszakait a kiilvilagtol elzdrva kell toltenie, hogy megeldzze a kellemetlen tiinetek
megjelenését.

A lakossdgnak koriilbeliil 25%-a szenved allergids megbetegedésben, ennek 60-70%-
aért a parlagfii a felelds. A parlagfii megfeleld a betegségek tiinetei enyhithetdok, és nem utolsé
sorban a mezO0gazdasagi kartétele is mérsékelhetd.

A dolgozat célkitiizése, hogy bioldgiai gyomszabdlyozdsi mddszert dolgozunk ki a
parlagfi kornyezetkiméld visszaszoritdsara a Kiskunsagi Nemzeti Park teriiletén.
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2. A bioldgiai gyomszabalyozas alkalmazott modszerei:

Biolégiai gyomszabdlyozassal mar régdta probalkozik az ember, a gyomok vegyszer
nélkiili elpusztitdsara sok modszert kiprobélt. Egyes mddszerekre megfigyelés utjan, masokra
pedig kisérletek hosszu sora utdn jottek rda a termeldk, kutaték. Az elsére j6 példa Indidban
észlelt rovarok okozta Opunita dllomdnypusztulds, a masodikra pedig a n6vényekbdl kinyert
allelokemikélidkat lehet példaként felmutatni. Ha bioldgiai gyomszabdlyozasrdl beszéliink,
nem hagyhatjuk ki a mechanikai és agrotechnikai eljardsokat sem, azonban ezeket az
altalaban jol ismert modszereket (szdntds tarcsazds, fogasolds, hohatdson alapulé gyomirtas,
vetésvaltas, vetésforgd) nem kivanom részletezni, csupdn egy kisérlet bemutatdsdn keresztiil
foglalkoznék vele.

Taldn kevésbé ismert megoldédsok korét képeik a kovetkezo eljardsok:.

= ¢érdekes, a gyakorlat dltal elismert, kisérletek dltal érthetetlen eredményeket mutatd
eljards a novényi részek elégetésével nyert hamu elvetése, és gyomnovekedés gatld
hatasa,

= fényhatdssal szabdlyozott gyomtevékenység,

= bioldgiai gyomszabdlyozas rovarokkal,

= bioldgiai gyomszabdlyozas kérokozdkkal,

® tisztdn novényi eredetll, ndovényekbdl kivont allelokemikalidk.

A bioldgiai gyomszabdlyozdsok koziil az allelopatiat kivanjuk alkalmazni a parlagfi
elpusztitasara.

Az allelopatidnak kiemelt szerepe van a bioldgiai gyomszabdlyozasban [1]. Szdmos
allelopatikus hatdsi novény €l szerte a vildgban. A bioldgiai gyomszabélyozasban ezeknek a
novényeknek a forrazatait,fOzeteit, présnedveit hasznaljadk fel a gyomnovények elleni
kiizdelemben. Az allelokemikélidk e teriiletén val6 alkalmazdsnak nagy eldnye, hogy
kijuttatdsuk a szintetikus gyomirtékéval kozel azonos, igy nem igényel tobbletraforditast a
termelOtol, annak gyomirtdsi technol6gidjaba konnyen beilleszthetd. A nagy ardnyud
vegyszerhaszndlat, és az ennek kovetkeztében kialakulé negativ kornyezeti hatisok nagy
16kést adtak az allelopatids kutatdsoknak. A kedvezo allelopatikus hatdsi novények mar a
vetésforgéba megfelelden beépitve gyomszabdlyozd hatdsiak lehetnek.

3. Eredmények és megvitatasuk

A kezelések bedllitdsa a parlagfli virdgzasa eldtti fenoldgiai stddiumban 2010. 07.14-
én tortént a KNP- Fiilophazi keriiletében. A10x 10m-es parcelldk gyomboritottsdga jelentds
volt. Az egyedszam 1 m” —enként 100-125 db volt. A permetezés héti permetezével tortént.
Bioherbicides kezelés mellett végeztiink tarcsazast €s kaszalast is 1-1 kiilon parcelldban (1-4.
abra).
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A bioherbicides kezelés igen hatékonynak bizonyult a 2010. 08. 12-i értékelés alapjan
(1.abra) a kontrollhoz viszonyitva (2.4bra). A tarcsdzott parcelldban jelentds volt a magrol
kelés és az ujra sarjadds, a kaszalt teriileten novénytovenként 6-7 4j sarj megjelenése volt
lathaté (3-4. 4bra). Vizsgdlataink sordn egy olyan gyomirtd szer kisérleti eredményeit
igazoltuk, amelynek hatéanyaga tisztdn novényi, allelokemokdlids hatdsd. A gyomirtd szer
hatéanyagat tobbek kozott fluoreszcencia indukcidval —fotoszintetikus — pigmentek
mennyiségének meghatdrozasaval sikeriilt igazolnunk. A laboratériumban elvégzett csirdzasi
és novekedési tesztek eredményei is igen biztatdak.[2.]

A nagy erébedobdssal vildgszerte folyd kisérletek ellenére a bioldgiai gyomirtds még
nem ért el arra a szintre, hogy alkalmazott moddszereivel kockdazatvdllalds nélkiil
prébdlkozhatnank egy teriilet gyommentesitésével. A vildgban szdmos esetben sikeriilt mér
ndvénypopuldcidt bioldgiai dton kiirtani. Olyan biztos mdédszer azonban még nincs, amely a
termeldket arra 6sztondzné, hogy eddig bevdélt szintetikus szereket is alkalmazd gyomirtdsi
technikdkat teljesen természetes alapanyagui szerek alkalmazdsaval helyettesitsék. Ennek
ellenére arra kellene torekedniink, hogy lehetdségeinkhez mérten kornyezetiink érdekében
egyre tobb bioldgiai kornyezetbardt gyomirtdsi mdodszert épitsink be alkalmazott
modszereink kozé. Az daltalunk alkalmazott allelokemikdlia hatéanyagi bioherbicid
perspektivikus a parlagfl elleni kiizdelemben.

4. Abrak
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1.4bra: A bioherbicid totélis gyomirto hatdsa a parlagfi ellen
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Difference in button mushroom (Agaricus bisporus) crop yield
between regular and Cac-ing method

Nata$a Romanjek- Fajdeti¢', Branimir Vujgi¢?, BoZica JapundZié- Palenkic?,
Slavica Antunoviéz, Teuta Benkovié¢-Lacié?
1’zUniversity of applied sciences Slavonski Brod, CROATIA

Abstract: The aim of this experiment was to determine if it is possible to produce button
mushrooms (Agaricus bisporus) using regular and Cac-ing method in the same growing space
with satisfactory results. Main components in button mushrooms production are the
mushroom production compost and the 5 cm thick casing soil layer that covers compost.
Mushroom compost is made of wheat straw that is inoculated by button mushrooms
mycelium. Cac-ing method is done by mixing mature compost into casing soil to speed up
the beginning of harvest. Another way is to add casing spawn. Compost Bio-fungi was used
in the research, and the same was mixed to the casing soil.

Keywords: button mushrooms, Cac-ing method, regular method, yield

1 Introduction

Mushrooms are a group of fungi endowed with ability to convert inedible out wastes into
palatable food that is praised for characteristic biting texture and flavor [1]. The mass
production of Agaricus bisporus, known as the button mushroom started in the first half of the
20" century. Compost for cultivation of A.bisporus is prepared from a mixture of organic
materials subjected to a composting process for making it selective for the mushroom [2].
After colonization of Agaricus mycelia in the substrate is complete, a 1.5-inch layer called
casing, consisting of peat soil amended with calcium carbonate (to neutralize pH) and water
(about 80 percent moisture), is applied on top of the compost bed. This layer is called the
casing soil [3]. Under commercial conditions, fructification of A. bisporus is promoted by
covering the mycelium-colonized compost with a layer of soil or peat-chalk mixture known as
the casing layer [4]. A peat / limestone is the most widely used casing material. Once the
spawn has grown compost can be added to the casing material. At this stage, fully grown
compost can be added to the casing material. This is known as CAC-ing (compost added at
casing). The added compost acts as inoculums in the casing layer by the mushroom mycelium
and results in more even cropping. However those contemplating CAC-ing should follow
extreme hygiene practice and seek advice from an experienced grower or consultant as failure
to manage and select the correct CAC material can result in total crop loss [5]. Temperature is
one of the main factors affecting mushrooms development and introduction in new areas [6].
After colonization of Agaricus bisporus in the casing soil is completed it is time for ruffling.
Few days after, when the mycelium is on the top layer of casing soil it is time for ventilation
to initiate primordiums. A primordium was defined as a structure of greater than I mm diam.,
composed of a dense hyphal mesh, with a smooth surface and visibly distinct from knots and
strands of hyphae. [7]. This mean to add oxygen and to low the CO, concentration to 800 ppm
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for few hours that depend on the temperature outside. Than it goes up to 2800 ppm. Next day
again a lot of fresh air is adding for few hours and than it goes down to 2600 ppm. Every next
day the CO; level slowly goes down until 10 day when it should be about 1400 ppm. For A.
bisporus it has been suggested[8] that inhibition of fruiting by CO, is correlated with an
impairment of the Krebs cycle activity produced in much the same way as was later proposed
for self-inhibition of spore germination in this fungus, inhibition of succinate dehydrogenase
by the carboxylation product oxaloacetate, thus creating ametabolic situation in which the
carbon flow through the glycolytic and Krebs cycle path ways becomes restricted [9].

2 Materials and methods

This experiment was conducted in the controlled environment production facility with 100 m?2
growing area. The object was to determine the difference of the yield between regular and
Cac-ing method in the same growing room. The experiment was conducted in the button
mushroom (Agaricus bisporus) production company ,,Romanjek d.o0.0.“ during the first,
second and third flushes of the production process. The analysis was done on 36 kg of
mushroom compost in eight repetitions. The object was to determine the difference of the
yield and number of picked mushrooms to the two different ways of growing. The whole
production facility was ventilated third day after ruffling. All shelf beds were watered equally
according to the course of the production process. At the beginning of ventilation compost
temperature was 25-27°C, and room temperature was 16-17°C. After six days compost
temperature was 19°C. First day after the ventilation began the CO, level was 2800 ppm and
air temperature was 20°C, second day it was 2600 ppm air temperature was 20°C, third day
was 2400 ppm air temperature 19°C, forth day was 2200 ppm air temperature 18°C, fifth day
was 2000 ppm air temperature 18°C, sixt day was 1800 ppm and next days were about 1200-
1500 ppm and air temperture 17-18°C.

Method of
growing The weight of picked mushrooms (g) Average weight
1* flush 2" flush 3" flush
Normal method 3500 7300 4800 5200
Cac-ing method 6300 3700 4800 4933,33
Average weight 4900 5500 4800 50606,7
LSD ns

Table 1. The weight of the picked mushrooms
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Method of
growing The number of picked mushrooms (g) Average number
I"flush ~ 2"flush  3“flush
Normal method 286 592 268 382
Cac-ing method 512 259 281 350,7
Average number 399 425.5 274.5 366,3
LSD ns

Table 2. The number of the picked mushrooms

3 Results and discussion

Cac-ing method is a method where mushroom compost inoculated with mushroom mycelium
is used for blending in with the covering substrate. There is another way of implementing this
method that is safer in terms of risk of diseases and pests, which involves blending in the
casing spawn. The casing spawn is prepared from particles containing no available nutrients
and with a substantial capacity to hold moisture (nutritionally inert particles). The particles
are amended with sufficient nutrients to support the growth known to inhibit mushroom
primordium formation or allow mold growth. A mixture of these ingredients is moistened,
sterilized, and inoculated with agaricus bisporus mycelium[10]. In this experiment mushroom
compost was used instead of the casing spawn. This method should result with earlier harvest,
because it allows earlier start of the air addition which is required for initiation of primordium
development which in turn means much higher coefficient of crop rotation. In addition, this
method avoids the phase of loosening the covering substrate. Loosening the covering
substrate is done in such way that the entire layer of the covering substrate is loosened and
stirred, leading to disruption of mycelium, which ultimately results in a more regular
distribution of primordium and better, larger and commercially more attractive product.
Application of this method carries some risk. The mushroom compost that is used for
blending can be infected with some disease or pest and that is the main reason for avoiding
the usage of this method. This experiment aspired to determine whether it is possible to
produce mushrooms by using the usual and Cac-ing methods in the same manufacturing space
with satisfactory results comparing the beginning of harvest and yield with regard to the fact
that the process of adding air can start 4 -5 days earlier with the Cac-ing method than with the
usual method. The main question was whether it is possible to form primordiums 4-5 days
earlier on the part of the production area with the Cac-ing method applied that will survive
and make a satisfactory yield. ANOVA statistical method did not reveal statistically
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significant differences in yield. Also the beginning of harvest wasn't earlier in the
manufacturing area with the Cac-ing method when compared to the area with the usual
method. The primordiums formed four days sooner on the part of the production area with the
Cac-ing method than on the area with the usual method, but it was observed that there were
more atrophied primordiums in the production area with the Cac-ing method than in the area
with the usual method, which indicates that the formed primordiums atrophied because of the
high CO; concentration (3000-4000 ppm). The only difference was a greater yield on the area
with the Cac-ing method during the first flush of the harvest, but during the second flush the
yield was higher on the area where the usual method was used.

4 Conclusion

One of the problems that the mushroom producers are facing is the possibility to
uninterruptedly supply the mushrooms to the market. Hence it would be very interesting to
have one part of the mushroom production area that could produce mushrooms before the
major harvest comes. It is possible to produce mushrooms in the same area using the usual
and Cac-ing method, but because of the crucial influence of the CO, concentration in the
primordium formation and development, harvest will not start 4-5 days sooner and that
actually was the main reason for conducting this experiment.
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Agricultural spray nozzles

Istvdan SZTACHO-PEKARY'
Kecskeméti Foiskola, Kertészeti Foiskolai Kar, MOVI

Abstract: Many pesticides used to control weeds, insects, and disease in field crops,
ornamentals, turf, fruits, vegetables, and rights-of-way are applied with hydraulic sprayers.
Improper or inaccurate application is usually very expensive and will result in wasted
chemical, marginal pest control, excessive carryover, or crop damage. The high cost of
pesticides and the need to protect the environment are incentives for applicators to do their
very best in handling and applying pesticides. Applicators of pesticides need to know proper
application methods, chemical effects on equipment, equipment calibration, and correct
cleaning methods. This study gives a wide review about the type and utilization of spray
nozzles used in agriculture.

Keywords: spray nozzles, spray distribution, nozzle adjustments
Introduction

Tractor-mounted, pull-type, pickup-mounted and self-propelled sprayers are available from
numerous manufacturers to do all types of spraying. Spray pressures range from near 1 to
over 5 bar and application rates can vary from less than 0.1 to over 100 cubic meters per
hectare. All sprayers have several basic components: pump, tank, agitation system, flow-
control assembly, pressure gauge, and distribution system (Figure 1).

. Control Area |

i
Suction ﬁ
Strainer ™ -

Fig 1. — Typical agricultural spray system

Properly applied pesticides should be expected to return a profit. Improper or inaccurate
application is usually very expensive and will result in wasted chemical, marginal pest
control, excessive carryover, or crop damage. Agriculture is under intense economic and
environmental pressure today. The high cost of pesticides and the need to protect the
environment are incentives for applicators to do their very best in handling and applying
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pesticides. Studies have shown that many application errors are due to improper calibration of
the sprayer. A Zhu et al. [1] found that 60 percent of the applicators were over or under
applying pesticides by more than 10 percent of their intended rate. Derksen et al. [2] found
that four out of five sprayers had calibration errors and one out of three had mixing errors.
Applicators of pesticides need to know proper application methods, chemical effects on
equipment, equipment calibration, and correct cleaning methods. Dry flowables may wear
nozzle tips and may cause an increase in application rates after spraying as little as 20
hectares [3].

NOZZLES

Functions of nozzles

The nozzle is a critical part of any sprayer. Nozzles perform three functions:
— regulate flow,
— atomize the mixture into droplets,
— disperse the spray in a desirable pattern.

Nozzles are generally best suited for certain purposes and less desirable for others. In
general, herbicides are most effective when applied as droplets of approximately 250 um:;
fungicides are most effective at 100 to 250 um, and insecticides at about 100 um. Figure 2
compares various nozzles, their droplet sizes and their effectiveness for broadcast spraying.
Nozzles determine the rate of pesticide distribution at a particular pressure, forward speed,
and nozzle spacing. Drift can be minimized by selecting nozzles that produce the largest
droplet size while providing adequate coverage a t the intended application rate and pressure.

> Y @
s X 3;.:::':':/ o
I Lo .8
Extended Turbo Wide Flood Raindrop
Range Standard | Drift Guard Twin Flood Angle MNozzle Hollow
Flat Fan Flat Fan Flat Fan Flar Fan | WideAngle | Full Core | Wide Angle| Cone
Herbicides
Soil-incorporaed Good Very Good Vory Good | Very Good Good Good
Pre-emerge Very Good Good Yery Good Yery Good | Very Good Good
(st Lo pressur)
Post-emerge Conrtact Good Good Voery Good
Post-emerge Systemic | Viery Good Good Very Good Very Good Good
(st Low pressure)
Fungicides
Conract Vory Good Good
Systemic Very Good Very Good Yery Good
(st Low pressure)
Insecticides
Conract Good Good Very Good
Systemic Very Good Very Good YVery Good
(st Low prassure)

Fig 2. — Nozzles for broadcasting spraying
Flow rate

Nozzle flow rate is a function of the orifice size and pressure. Manufacturers’ catalogues list
nozzle flow rates at various pressures and discharge rates per acre at various ground speeds.
In general, as pressure goes up flow rate increases, but not in a one-to-one ratio. To double the
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flow rate, you must increase the pressure four times. Many spray control systems use this
principle to control output. They increase pressure to maintain correct application rates with
an increase in speed. Use caution in speed changes as the spray system pressures may need to
operate above recommended nozzle operating ranges, producing excessive driftable fines.

Droplet size

Once the spray material leaves the nozzle orifice, only droplet size, number and the velocity
of drops can be measured. Droplet size is measured in microns. To give this some perspective,
consider that a human hair is approximately 56 pm in diameter. All hydraulic nozzles produce
a range of droplet sizes — some large droplets to many small droplets. The size is expressed as
volume median diameter (VMD). In other words, 50% of the volume is composed of droplets
smaller than the VMD and 50% of the volume is in larger droplets. The VMD should not be
confused with the NMD (number median diameter), which is usually a smaller number. The
NMD is the median size that divides the spectrum of droplets into an equal number of smaller
and larger drops. The design of the nozzle affects the droplet size and is a useful feature for
certain applications. Large droplets are less prone to drift, but small droplets may be more
desirable for better coverage. Pressure affects droplet size — higher pressures produce smaller
droplets. The size of the spray droplet can have a direct influence on the efficacy of the
chemical applied, so selecting the proper nozzle type to control spray droplet size is an
important management decision. When the average droplet diameter is reduced to half its
original size, eight times as many droplets can be produced from the same flow. A nozzle that
produces small droplets can theoretically cover a greater area with a given flow. This works
down to a particular drop size.

Extremely small drops may not deposit on the target, as evaporation is reducing their
size during travel to the target and air currents in the drop pathway may interrupt the drop
movement and carry the drop off-target. Environmental conditions of relative humidity and
air currents (wind) can have a major affect on drop deposit on the target when small drops are
used to apply pesticides.

NOZZLE SPRAY PATTERNS

Every spray pattern has two basic characteristics: the spray angle and the shape of the pattern.
Most agricultural nozzles have an angle from 65° to 120°. Narrow angles produce a more
penetrating spray; wide-angle nozzles can be mounted closer to the target, spaced farther apart
on the boom, or provide overlapping coverage (Figure 3). Though there are a multitude of
spray nozzles, there are only three basic spray patterns: the fl at fan, the hollow cone and the
full cone. Each of these has specific characteristics and applications.

Flat-Fan Spray Nozzles

Flat-fan nozzles are widely used for broadcast spraying of herbicides and some insecticides.
They produce a tapered-edge, flat-fan spray pattern. Less material is applied along the edges
of the spray pattern, so the patterns of adjoining nozzles must be overlapped to give uniform
coverage over the length of the boom. For maximum uniformity, overlap should be about
30% to 50% of the nozzle spacing (Figure 4) at the target level. Normal operating pressure is
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variable depending on the nozzle used. Lower pressures produce larger droplets, which
reduces drift potential, while higher pressures produce small drops for maximum plant
coverage, but small drops are more susceptible to drift. Newer extended range nozzles are
available that will operate over a range of 1 to 4 bar without causing a significant effect on the
width of the spray pattern. These nozzles produce the same flow rate and spray pattern as a
regular flat-fan nozzle at the same pressure. Lower operating pressure produces larger
droplets and reduces the drift potential while the higher pressures produce fine drops with
higher drift potential. Extended range nozzles operate over a wider pressure range and work
well with automatic spray controls.

j ‘ N 50 cm j\
I |

\\

12.5 cm 125 cm

I 50 cm

75 cm

Fig. 3 — Basic nozzle spray  Fig. 4 — Proper overlap with a flat-fan
angles and patterns type nozzle on a 50 cm nozzle spacing

Flooding Fan Nozzles

Flood fan nozzles produce a wide-angle, fl at-spray pattern and are used for applying
herbicides and mixtures of herbicides and liquid fertilizers. The nozzle spacing for applying
herbicides should be 150 cm or less. These nozzles are most effective in reducing drift when
they are operated within a pressure range of 0.7 to 1.8 bar. The width of the spray pattern of
flood nozzles is changed more by pressure changes than occurs with fl at-fan nozzles. Also,
the distribution pattern is not as uniform as that of the regular flat-fan nozzle. The best
distribution is achieved when the nozzle is mounted at a height and angle to obtain at least
100% overlap (double coverage). When set for 100% overlap, a change in nozzle pressure
distorts the spray pattern.

A new nozzle called the “TURBO FLOODIJET” from Spraying Systems Company
produces larger droplets and a more uniform spray pattern than a standard flood tip. It is
designed to reduce drift and provides uniform deposition with 30% to 50% overlap instead of
100% required by standard flood nozzles. The turbo flood nozzle is designed for use with soil
incorporated herbicides and liquid fertilizer and should be operated at pressures ranging from
0.7 to 1.42 bar. Flood nozzles can be mounted so they spray straight down, straight back, or at
any angle in between (Figure 5). Hardy and Hill [4] indicate the most uniform pattern is
obtained when the spray is directed straight back, but this will produce the greatest chance for
drift of the small droplets. Directing the spray straight down will minimize the drift potential
but produces the most irregular spray pattern. The best compromise position is to set the
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nozzle at a 45° angle with the sprayed surface. Care should be taken so incorporation
equipment does not intercept or interfere with the spray discharge pattern.

<@ Direction of Travel

NN

Vertical Down 60° Angle Vertical Up Horizontal Down
With Horizontal
These nozzle positions give good spray Produces the best spray  Produces the poorest
patterns and will usually keep drift hazard pattern but will give the spray pattern but
within reasonable levels. greatest chance of keeps drift to a
drift of small droplets. minimum.

Fig. 5 — Various positions for mounting flood nozzles
Hollow Cone Nozzles

Hollow cone nozzles are generally used to apply insecticides or fungicides to field crops
where complete coverage of the leaf surface is important. The hollow cone pattern is used for
applications where a fine spray pattern is needed for thorough coverage. These nozzles
usually operate in the pressure range of 2.76 to 6.9 bar

or more depending on the nozzle being used and the pesticide applied. Spray drift is higher
with hollow cone nozzles than with other nozzles as small droplets are produced. A hollow
cone nozzle produces a spray pattern with more of the liquid concentrated at the outer edge of
the pattern (Figure 15) and less in the center. Any nozzle producing a cone pattern, including
the whirl-chamber type, will not provide uniform distribution for broadcast applications when
directed straight down at the sprayed surface. They must be angled 30 to 45 degrees from the
vertical. Hollow cone nozzles used on high pressure sprayers for applying fungicides can be
aimed straight down when they are spaced 25 to 30 cm apart. This produces extremely fine
drops which move enough to compensate for the non-uniformity of the pattern.

“RAINDROP” nozzles from Delavan have been designed to produce large drops in a
hollow cone pattern at pressures of 1.4 to 4.0 bar. They are designed to reduce spray drift and
are recommended for broadcast applications when tilted 45 degrees or more from the vertical.

Full Cone Nozzles

The full cone nozzle produces a swirl and a counter swirl inside the nozzle that results in a
full cone pattern. Full cone nozzles produce large, evenly distributed drops and high flow
rates. A wide full cone tip maintains its spray pattern over a range of pressures and flow rates.
It is a low-drift nozzle and is often used to apply soil incorporated herbicides.
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NOZZLE ADJUSTMENT PROBLEMS

For broadcast application, fl at-fan nozzles should be properly spaced and adjusted on the
sprayer. For good spray coverage, nozzle discharge angle, nozzle distance from the sprayed
surface and nozzle spacing on the boom must all be considered. Refer to table 4 for proper
nozzle adjustments. Figure 5 shows some of the spray patterns that may result from common
boom adjustment problems.

Do not use 80° and 65° nozzles or Worn or plugged nozzles cause
other types of nozzles together. poor application.

Nozzles should be aligned with Boom should be level to sprayed Boom too low or too high will
adjoining nozzles. surface for uniform coverage. give uneven patterns.

Fig 5. — Some common errors in nozzle and boom adjustment

AIR ASSIST SPRAYING

Air assist sprayers inject pesticides into a high-speed air stream, which helps carry the
chemical to the crop to give better penetration of the crop or weed canopy. Studies show that
air assist sprayers are capable of carrying spray drops deeper into the plant canopy and help
deposit more pesticide on the underside of crop or weed leaves than other sprayers and may
improve pest control. Scueder and Reatano [5] show in a full potato plant canopy, that air
assist sprayers improve leaf coverage about 5% over conventional sprayers at the same
application rate. Air assist sprayers may have a high drift hazard early in the growing season
when the plant canopy is small. It is recommended to reduce the air velocity in small or young
crop canopies due to the small drops produced. This is due to dissipation of the air blast when
hitting the ground, and the resulting upward rebound of the air that can carry the small spray
drops up and drift away. Spray drift hazard is considerably lower when used to apply
pesticides to full plant canopies later in the growing season.

SUMMARY

There are three basic nozzle spray patterns. Each is best for certain applications.

= Flat-spray, or flat-fan, nozzles spray droplets from a flat-spray tip. They form a fan-
shaped pattern as they leave the nozzle opening.
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— A flat-spray nozzle is the only kind that puts out herbicide accurately and
uniformly.
— The edges of the pattern have a lower spray volume. So, patterns of adjacent
nozzles must overlap to obtain uniform coverage.
— Wider-angle nozzles produce smaller droplets.
— Narrow-angle spray tips produce a more penetrating spray. They are also less
likely to become clogged.
Hollow-cone nozzles produce a spray pattern with the liquid on the outside of a cone.
— These are best when penetration and coverage are critical.
— The typical spray distribution is saddle-shaped. There is less liquid in the
center of the distribution, tapering off rapidly at the edges.
— It is not well suited for broadcast applications; proper overlap is difficult.
— Generally produces the smallest droplets.
— Spray drift can be high because of the many small droplets produced at the
normal operating pressure of 2.7 bar and above.
Wide-angle full-cone nozzles produce large droplets distributed throughout a full
cone.
— These are good for soil-applied and systemic herbicides.
— Maximum drift control at pressures of 1.0 to 1.4 bar is achieved.
— The uniform spray pattern is maintained over a pressure range of 0.7 to
2.8bar.
— Droplets are larger than with other tip styles of equal capacity at similar
pressures.
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Technologycal advancements of chemical application in plant
protection

Istvan SZTACHO-PEKARY'
Kecskeméti Foiskola, Kertészeti Foiskolai Kar, MOVI

Abstract: Significant changes in the techniques and practice of agricultural chemical
application have occurred during the past 100 years, especially since the 1960s. New
technology has continually entered the market during the past 50 years and has increased
application efficiency while protecting the environment. Technological advances include
direct injection, handling and control systems, air-assisted sprayers, electrostatic spraying, and
nozzle development. This technology has allowed precise application of a wide array
pesticides with minimal impact on the environment.

Osszefoglalas: A vegyszeres novényvédelem technolégiai fejlodésének 1épései Az utébbi
szdz évben jelentds valtozdasok voltak megfigyelhetok a kémiai novényvédodszerek
alkalmazdsadnak gyakorlatdban és az alkalmazds-technikdban. Kiilonosen szembetind az
1960-as években kezdddott hatalmas fejlodés. Ebben az iddszakban az dj technoldgiai
megolddsok folyamatosan tortek be a piacra, ennek eredményeképp egyarant nétt az
alkalmazas hatékonysdga €s jutott érvényre a kornyezet védelme. A technoldgia fejlodésének
Iépcsdi: a permetezdszer kozvetlen-befecskendezése, kezelo- és  vezérlo-rendszerek
alkalmazasa, 1égszéllitasos szordszerkezetek kifejlesztése, a novényvédoszer elektrosztatikus
feltoltése kijuttatds kozben és a szordfejek konstrukcids fejlesztése. Ezen technoldgiai
fejlesztések tették lehetové a novényvédoszerek széles korének precizids alkalmazdsat és a
kornyezet minimaélis terhelését.

Keywords: alkalmazas-technoldgia, szoréfejek, novényvédodszerek, permetezdgépek

1 Introduction

In the conventional pesticide market, agriculture accounts for over two-thirds of pesticide user
expenditures and about three-quarters of the annual volume; the remainder of the market
comprises industry, government, and home and garden uses. Herbicides are the leading type
of conventional pesticide, accounting for more than 50% of both domestic sales and volume
used.

Proper application of agricultural chemicals is a key factor in their ecologically and
economically sound use for the production of food and fiber. Significant changes in
techniques and practices of applying agricultural chemicals have occurred during the past 100
years, especially since the 1960s (Fig. 1). The purpose of this article is to document some of
the major developments, discuss state-of-the-art technology, and look at future needs for new
and improved ground application technology.
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Early 1900s 1940s 1950s 1860s|| 1970s|| 1980s|| 1990s|| 2000s
| \ | | | | | |

Chemical Application: a century of improving accuracy and safety
. . . .

Fallowing introduction of First weed fechniques; Widespread use of GPS
2,4-D; High flotation and self guidance, 515, boom
Row crop sprayers propelled applicators control, and advenced
introduced debut flow contral sy stems

‘ariable rafe
technalogy begins
to emerge

Cans, bags, bellows, air
pumps used fo dust
plants. Gas-, traction-
powered sprayers debut

Ultra low volume Rotary Introduction of automatic
sprayers atomizers spray rate contrallers and
infroduced infroduced air-induction nozzles

Fig. 1. — Timeline of major developments in application technology during the past 100 years

Wise use of inputs has always been the goal of production agriculture. There are many
reasons why it is essential that technological developments continually improve the accuracy
of applying chemicals: the development of more selective compounds that are applied at low
rates; increased costs of chemicals; applicator and field-worker exposure concerns; food
safety issues; and environmental concerns regarding water quality and spray drift. Producers,
chemical dealers, and commercial applicators have become sophisticated, with attitudes that
reflect an environmentally conscious mindset; public scrutiny of chemical use is growing; and
regulations are limiting the use of chemicals in agriculture. New technology continually
enters the market that increases application efficiency while protecting the environment.
Following is a summary of some of the developments that evolved into the sophisticated
application equipment that is available today.

DIRECT INJECTION

Direct injection systems were introduced in the 1980s. With direct injection, spray tanks
contain only water or other carriers, and pure chemical or specially blended materials are
injected directly into the spray lines applying the carrier. Direct injection systems normally
can be set up to accommodate from one to three chemicals at a time. With on and off control
at the touch of a switch, the operator can adjust the amount and type of chemical at any time.
Rates can be accurately controlled by computers to take advantage of site-specific needs
requiring precise application.

Direct injection eliminates the need to mix chemicals; thus, pesticide compatibility
problems are also eliminated. Cleanup of equipment is minimal, and with no leftover
solutions, proper disposal is not a major concern. Because the chemicals are in returnable
containers and are handled in a closed system, the risk of operator exposure is greatly
reduced. Because of the direct injection process's added precision and ability to spot spray
only where the pesticides are needed, a substantial savings to the producer and the
environment is also realized. Current work with direct injection is focused on improving
direct nozzle injection systems performance for making variable-rate applications.

HANDLING SYSTEMS

A major emphasis of chemical companies and equipment manufacturers in the 1990s was to
find innovative ways to make the handling of chemicals more convenient and to reduce
exposure for the people who use pesticides. Bulk and mini-bulk liquid handling systems are
examples of this emphasis. Bulk tanks are now used to store, transport, and handle liquid and
granular pesticides. Commercial and private applicators can purchase and use pesticide
products with reduced exposure, and the large, returnable containers eliminate the disposal
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problems associated with smaller, non-returnable containers. Mini-bulk systems allow users
the same safe handling opportunities with pesticides. The closed systems associated with bulk
tanks reduce operator contact and potential spillage, and with the returnable 1000 to 1500 liter
tanks, container disposal is eliminated.

ELECTROSTATIC SPRAYING

Electrostatic forces have been investigated for use in pesticide application for several decades.
Electrostatic sprayers have been tested extensively, but the results have been inconsistent.
Transport of droplets to the plants is influenced by the size and velocity of droplets, dynamics
of the sprayer, weather conditions, and physical properties of the plant. The electrical
phenomena governing the deposition of charged droplets are the electrical field gradient
between the atomizer and the plant, space charge, and image charge effects. Charged sprays
are effective for high-value vegetable crops but have not found general use in high-acreage
field crops.

AIR-ASSISTED SPRAYERS

A technique introduced from Europe to increase spray penetration and coverage on plants
while reducing spray drift is the use of air to help transport the spray to the target. Air-assisted
sprayers are built like regular sprayers with hydraulic nozzles except that a sleeve with
openings is mounted on the boom. High-velocity air is emitted from the openings and is
accompanied by liquid spray from standard hydraulic nozzles. With the increased use of
fungicides on field crops, air-assisted sprayers have the potential to increase pesticide
deposition in the lower portion of the plant canopy. One type of air-assisted sprayer uses high-
velocity air to carry out atomization in place of standard hydraulic nozzles.

CONTROL SYSTEMS

The driving force behind many of the previously mentioned application technologies was the
development of sensors and the advancement of controllers. Spray controllers have been
integrated into spray monitors that were widely used for many years. Spray controllers
monitor the application process and compensate for any changes in application parameters.
Controllers are designed to automatically compensate for changes in speed and application
rates on the go. Computers and controllers work together to place fertilizer and pesticide
inputs in the precise position at the prescribed amount.

Global Positioning Systems (GPS) also add to application accuracy. GPS technology is
available for guidance systems, where devices such as a light bar are used to show the
applicator the correct course, or used to directly control the sprayer path through the use of
assisted steering systems. A geographic information system (GIS) can provide field
information such as applied maps, field prescription maps, detailed application reports, and
more. On-board sprayer weather stations monitor wind speed, wind direction, temperature,
and humidity, and allow the applicator to monitor the weather conditions on site throughout
the application, and save the weather data as part of the GIS data. Automatic boom controllers
use GPS and GIS to automatically control boom sections or even turn individual nozzles off
as they pass over previously applied areas or non-cropped areas such as waterways. Boom
height controllers maintain the boom at a preset height above the ground or plant canopy
using ultrasonic sensors to further increase application uniformity.

Pulse-width modulation of the nozzle flow rate by altering the duty cycle during a pulse
allows electronic control of individual nozzles. Standard spray controllers use pressure to vary
the nozzle flow rate in response to speed changes, which can alter droplet size. By using
pulse-width modulation, an applicator has independent control of nozzle flow rate and
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pressure. Variable-rate technology uses GPS, spray controllers, and GIS to vary the
application rate across a field based on soil type, production capabilities, pest levels, plant
variety, or other factors. This allows pesticides and other inputs to be applied based on
variable needs within the field, as opposed to applying at a constant rate across the entire
field. The advantage of variable-rate application is decreased use of pesticides. The use of
variable-rate technology for applying agricultural chemicals is gaining wide acceptance for
many field crops.

NOZZLE DEVELOPMENT

Nozzles used for the application of agricultural chemicals changed very little from the 1950s
through the 1980s. However, concern of off-target spray drift deposits generated several new
developments in nozzle design to reduce the number of very fine droplets produced when
atomizing spray solutions. Spray droplet size has become a critical issue in application
technology, and modem nozzle development has focused on lowering the risk of drift by
reducing the formation of small spray droplets while maintaining sufficient coverage to allow
for efficacious applications. Due to the large number of new nozzle designs and claims of
controlling droplet size, an ASAE Standard [1] was developed that classifies nozzles in
categories based on the droplet sizes generated at various flow rates and pressures. The
standard defines droplet spectrum categories for the classification of spray nozzles relative to
a specified reference fan nozzle discharging into static air or so that no stream of air enhances
atomization. This standard allows the ability to select nozzles based on droplet size rather
than just nozzle type [2]. Most nozzle developments can be summarized into three categories:
nozzles that operate at low pressures, nozzles with a pre-orifice design, and nozzles that
utilize air induction to dissipate a portion of the energy.

Early attempts to control drift involved the development of nozzles that maintained
spray characteristics when operated at lower pressures. For example, the extended-range flat-
fan nozzle provides uniform spray patterns at pressures down to 100 kPa, reducing the
number of small driftable spray droplets compared to operating the nozzle at 200 to 350 kPa.
Several nozzle manufacturers have introduced designs that incorporate a "pre-orifice," located
on the entrance side of the nozzle, which restricts the flow from the nozzle. This, in turn,
reduces the exit pressure and reduces the number of small droplets produced. The most recent
designs combine the pre-orifice with an internal turbulence chamber. The turbulence chamber
further absorbs energy, reducing the exit pressure from the nozzle.

Air-induction nozzles are a recent development and are available from several
manufacturers by different trade names. These nozzles use a pre-orifice and siphon air into the
spray solution through a venturi. The air and liquid pass through a mixing chamber before
exiting the nozzle. The larger exit orifice works with the pre-orifice and mixing chamber to
produce larger droplets. Manufacturers list operating pressures for these nozzles between 200
and 700 kPa.

An important advancement in nozzle technology is the variable flow rate nozzle.
Conventional nozzles have a fixed orifice size, and most can only vary their flow rate over a
2:1 range when operated within the recommended pressure range. In addition, as pressure is
varied by a spray controller to adjust the nozzle flow rate in response to speed changes,
droplet size also changes. By varying the size of the orifice in response to pressure changes, a
wider flow rate range is possible from a single nozzle with minimal change in droplet size.
By-pass nozzles were investigated in the 1970s to increase the range of flow [3]. Pulse
modulation for intermittent flow control of agricultural sprays was developed in the early
1990s [4]. Womac and Bui [5] evaluated a prototype split-end meter plunger for a variable
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orifice nozzle having an eight-fold range of flow rate. Variable flow rate nozzles are now
commercially available for use with systems utilizing spray rate control having a wide range
of travel speeds.

A LOOK TO THE FUTURE

Technological improvements in the application industry have been rapid in the recent past
(Fig. 1). In order to maintain the efficient production of food and fiber, new technology that
will more effectively apply pest control substances must be further developed in the coming
years. As scientists continue to strive for precise production inputs, the equipment industry
will develop and improve the equipment needed to achieve sustainable agriculture. Major
developments in sensors, field mapping, and computer application controls will be refined.
Satellites are being used for controlling field positioning with centimeter accuracy. Minutely
accurate field positioning and extensive field mapping for chemical needs will provide a
precise system for meeting the application needs of the twenty-first century.

As we move into the future, application technology will become highly sophisticated, with
precise sensors and computer-aided decision-making capabilities. The applicator will devote
more time to monitoring the application system than to operating the sprayer. The
development of sensors capable of detecting weed, insect, and disease pests and the
advancing field of robotics will also shape the future of chemical application. Eventually,
pesticides may be applied by a small army of robots, each one detecting and treating
individual pests within a field, networked together to ensure that the entire field is scouted and
treated. This technology will significantly reduce the amount of chemical applied, while
applying the product in a timely manner.

References

(1] ASAE Standards. 1994. S572: Spray nozzle classification by droplet spectrum. St.
Joseph, Mich.: ASAE.

[2] Sztaché-Pekdary 1. (2009): Novényvédoszerek elsodréddsanak  csokkentése.
Novényvédelem, 45. k. 10. sz. 559-566 p.

[3] Bode, L. E., T. E. Langley, and B. 1. Butler. 1979. Performance characteristics of
bypass spray nozzles. Trans. ASAE 22(5): 1016-1022.

(4] Giles, D. K., = J. A. Comino. 1990. Droplet size and spray pattern characteristics of an
electronic flow controller for spray nozzles. J. Agric. Eng. Research 47: 249-267.

[5] Womac, A. R., — Q. D. Bui. 2002. Design and tests of a variable-flow fan nozzle.
Trans. ASAE 45(2): 287-295.

Author data

Prof. Dr. Istvan Sztach6-Pekdry, H-6000 Kecskemet College, Faculty of Horticulture,
Kecskemét, Erdei F. tér 1-3., istvan.pekary @kfk.kefo.hu

138



Educational science

139



Educational science

A Selye Janos Egyetem hallgatéinak tanulassal kapcsolatos
motivacioi

Albert Sandor
Tanarképz6 Kar, 945 01 Komarno, Bratislavska cesta 3322, Szlovéakia

Abstract: This presentation shows the results of our survey. In 2010 we measured the Selye
Janos University’s students” motivation towards studying (why did thay apply to the
University, what are their expectations after graduation, what motivates them in their studies,
etc.) In our studies we included students from the first and fifth grades of the University. We
then compared the results to the ones completed at the Kecskemet University (Hungary). This
presentation also includes our conclusions from the comparison.

Absztrakt: A Kecskeméti Foiskola GAMF Kardn végzett kutatdsokkal 0Osszhangban
felmértilk a komaromi Selye Janos Egyetem hallgatéinak tanuldssal kapcsolatos motivacidit.
A felmérésbe az egyetem elso- és 6todéves hallgatéit kapcesoltuk be. A kérddives felmérés
eredményeit dsszevetjiik a Kecskeméti Foiskola eredményeivel.

Keywords: Survey, motivation, measurement, comparison, conclusion

Kulesszavak: Felmérés, motivacid, mérés, 0sszehasonlitas, konklizio

1 Bevezetés

A Selye Janos Egyetem Szlovdkia egyik legfiatalabb egyeteme. 2004-ben jott 1étre és ez az
elsd és maig az egyetlen allamilag finanszirozott, magyar tanitasi nyelvii felsdoktatdsi
intézmény az anyaorszag hatdrain kiviil. Kivancsiak voltunk arra, hogy a felvidéki magyar
fiatalok érettségi utdn miért tanulnak tovabb, miért vélasztjdk a Selye Jdnos Egyetemet, mi
motivalja 6ket a tanuldsban, ill. miért hanyagoljdk el a tanulést féiskolds korukban.

2 A Kkutatas célja

Felmérni a Selye Jdnos Egyetem elso- és otodéves hallgatéinak a tanuldssal kapcsolatos
motivaciéit. A vizsgdlodast kérddives felméréssel végeztiik el. Némi mddositidssal a
Kecskeméti Féiskola altal kidolgozott kérdoivet hasznaltuk fel. Ennek oka abban keresendo,
hogy a két felsdoktatdsi int€ézmény eredményeit szerettiilk volna 6sszehasonlitani. A felmérést
a 2009/2010-es tanév téli szemeszterében végeztiik el. A felmérésben 161 elsé éves és 89
otodéves hallgaté vett részt (1asd 1. tablazat).

1. tablazat. A hallgat6i 1étszamok

A Tanarképz6 Kar hallgatoinak 1étszama A felmérésben részt vett hallgatok szdma
1. évfolyam 5. évfolyam 1. évfolyam 5. évfolyam
188 105 161 (85,63 %) 89 (84,76%)

Az els6éves hallgatok valaszait a 2. — 6. tdblazatokban foglaltuk Ossze.
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2. tablazat. Azért jarok egyetemre, mert ...

Sorszdm Allitasok (nagyon jellemzo és jellemzd) a vélaszok
szama %-ban
1. | szeretném diplomdval megalapozni a jovOmet; 79,62
2. | sziikks€gem van egy diplomara; 73,45
3. | onallébb akarok lenni; 73,44
4. | a mai vildgban nem lehet 1étezni diploma nélkiil; 72,83
5. | egy j6 munkahelyhez, j6 fizetéshez kell; 72,21
6. | nem akartam munkanélkiili padlyakezdo lenni; 64,18
7. | probéra szeretném tenni magam; 61,71
8. | 4j ismerdsoket akarok szerezni; 59,25
9. | bizonyos targyak kiilonosen érdekelnek és ezeket szivesen tanulom; 58,02
10. | tudom mi akarok lenni, és ehhez felsdéfoku végzettség sziikséges; 53,08
11. | kifejezetten érdekel a didkélet és szeretném az elonyeit élvezni; 51,85
12. | el akarok igazodni az informdaciok 6zonében; 50,60
13. | jobban meg akartam ismerni és érteni az engem koriilvevo vilagot; 47,52
14. | nem akartam dolgozni menni; 32,09
15. | azt gondoltam, hogy j6 szérakozds lesz; 28,97
16. | szeretek tanulni; 25,91
17. | el akartam keriilni otthonrol; 23,44
18. | tovabb akarok tanulni masoddiplomasként; 21,60
19. | ezt tette sok baratom, és én nem akartam lemaradni; 7,39

3. tdblazat. Azért erre az egyetemre jarok, mert ...

Sorszam Allitasok (nagyon jellemzo és jellemzo) a valaszok
szdma %-ban
1. | magyar nyelven lehet tanulni; 67,27
. | érdekel ez a szakma; 51,84
3. | ezen a szakon vannak olyan targyak, amelyek engem kiilondsen 47,52
érdekelnek;
4. | ide felvételi vizsga nélkiil is be lehet jutni; 40,12
5. | olyan tudast akarok, ami ezen az egyetemen szerezhetd meg; 34,56
6-7. | ez van legkozelebb a lak6helyemhez; 27,77
6-7. | anyagilag a legkevésbé megterheld intézmények kozé tartozik; 27,77
8-9. | kiilonb6z0 informécidforrasokbdl kedvezd képet kaptam réla; 24,06
8-9. | ugy hallottam, gondoltam, hogy konnyt elvégezni; 24,06
10. | nem vettek fel oda, ahova szerettem volna menni; 20,98
11. | ezé a szakméaé a jovo; 16,66
12. | a csalddban van, akinek ez a szakmdja, és ez példa szdmomra; 16,04
13. | ismer6seim tanulnak itt, és veliik egyiitt akartam lenni; 12,33
14. | igy maradhattam egyiitt bardtommal, barditnémmel; 10,49

4. tablazat. Olyan tanulményi eredmény elérése a célom, hogy ...

Sorszam Allitasok (nagyon jellemzo és jellemzo) a valaszok
szdma %-ban
1. | sziileim biiszkék lehessenek ram; 76,54
2. | a kornyezetem elismerje teljesitményemet; 61,10
3-4. | ne kelljen szégyenkeznem:; 58,02
3-4. | alehet6 legjobban képzett szakember legyek, az érdemjegy 58,02
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szamomra masodlagos.

5. | j6 eredményt €rjek el, és ezzel elismerést szerezzek magamnak; 56,78

6. | az atlagosndl magasabb szellemi szintet érjek el; 56,16

7. | novekedjen az 6nbizalmam; 54,31

8. | alegjobbat hozzam ki magambdl; 51,22

9. | a tanuldson kiviili tevékenységekre is maradjon 1d9; 49,99
10-11. | a lehetd legrovidebb id6 alatt megszerezzem a diplomat; 40,74
10-11. | végzés utan tovabb tudjak tanulni Gjabb szakteriileten vagy 40,74

magasabb szinten;

12. | sziileimnek konnyitsem a velem kapcsolatos koltségeit; 39,49
13. | j6 hirnévre tegyek szert az iskoldban, esetleg azon kiviil is; 31,41
14. | kollégiumban maradhassak; 30,24
15. | minél tovabb diak lehessek; 24,07
16. | szakkollégista (Harsdnyi-s) lehessek; 8,63

5. tdblazat. A megcélzott eredmény elérését ndlam az motivdlja, hogy ...

Sorszam Allitasok (nagyon jellemzo és jellemzo) a vélaszok
szdma %-ban

1. | sajat magamnak akarok bizonyitani; 72,22
2. | érteni, tudni akarom ezt a szakmat; 71,59
3. | képességeimet haszndlhassam,; 60,48
4. | j6 ajanlast kapjak, ha majd allast keresek; 56,78
5. | oromet szerezzek a csaladomnak; 56,17
6. | sok pénzt tudjak keresni; 51,23
7. | masoknak bizonyitsam, hogy valaki vagyok; 37,77
8-9. | igazolni akarom, hogy j6, eredményes tanul6 vagyok; 35,79
8-9. | kivivjam tandraim elismerését 35,79
10. | kollégiumban lakhassak; 33,45
11. | magasabb 6sztondijat kapjak; 25,30
12. | feliilmiljam tarsaimat; 16,66
13. | a bardtomnak/baratndmnek imponaljak; 12,96

6. tablazat. Azért nem tanulok, amikor pedig kellene, mert...

Sorszdm Allitasok (nagyon jellemzo és jellemzd) a vélaszok
szdma %-ban

1. | egyszeriien képtelen vagyok érdeklédést tandsitani bizonyos 48,14
tantargyak irant;

2. | hajlamos vagyok halogatni a munkat; 46,90

3. | konnyen ,.elcsabulok”, és érdekesebb dolgokkal kezdek foglalkozni; 43,20

4. | egyéb tevékenységek tilsdgosan lefoglalnak; 39,49

5. | egyes kotelez6 tantdrgyakat feleslegesnek érzek, tilméretezettnek 32,09
tartok a valasztott szakteriiletem szempontjabol;

6. | koztudott, hogy egyes tantargyakat nem kell megtanulni, 29,62
,ugyeskedéssel” a kovetelménye teljesitheto;

7. | a koriilottem zajlo dolgok elterelik figyelmemet; 28,39

8. | személyes problémdim akadalyoznak benne; 24,68

9. | elég jo6 képességli vagyok ahhoz, hogy tanulds nélkiil is elérjem az 23,45
elégséges vagy anndl jobb szintet.

10. | egyes tantargyakat nem lehet megérteni, megtanulni, kér veliik 22,83
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foglalkozni;
11. | a tanulds mellett dolgozom is, és faradt vagyok; 20,98
12. | betegségem és gyenge egészségi allapotom hatraltat; 15,42
13. | nem hiszem, hogy sikeres tanul6 lehetek; 11,10
14. | ha tanulok, ha nem, tigyis rossz jegyet kapok; 9,25

A vélaszokbdl kitlinik, hogy az els6 éves hallgatdink elsddleges célja a diploma megszerzése,
mert azt feltételezik, hogy egyetemi diplomdval a zsebiikben jobban fizetett munkahelyhez
jutnak, és ondllobb életet élhetnek majd.

A Selye Janos Egyetemet elsdsorban azért vélasztottdk, mert ebben az intézetben az
anyanyelviikon, tehat magyar nyelven tanulhatnak és a valasztott szakirany is érdekli Oket.

A hallgaték tobbsége olyan tanulmanyi eredményt szeretne elérni, hogy sziileik biiszkék
lehessenek rdjuk és a kornyezetiik is elismerje teljesitményiiket, ill. hogy ne kelljen
szégyenkezniiik masok elott.

A j6 eredmény elérését az is motivalja, hogy sajat maguknak akarnak bizonyitani és érteni,
tudni akarjik a tanult szakmdt. A gyengébb tanulminyi eredményeket pedig azzal
magyardzzdk, hogy egyszerlien képtelenek érdekldodést taniisitani bizonyos tantdrgyak irdnt,
hogy hajlamosak halogatni a munkdt, ill. konnyen elcsdbulnak és szdmukra érdekesebb
munkdval kezdenek el foglalkozni.

Az 6todéves hallgatok valaszait a 7. — 11. tablazatokban foglaltuk ossze.

7. tablazat. Azért jarok egyetemre, mert ...

Sorszam Allitasok (nagyon jellemzo és jellemzo) a véalaszok

szdma %-ban
1. | szeretném diplomdval megalapozni a jovOmet; 89,88
2. | egy j6 munkahelyhez, j6 fizetéshez kell; 85,39
3. | onallébb akarok lenni; 80,89
4. | el akarok igazodni az informaciok 6z6nében; 77,52
5. | probéra szeretném tenni magam; 76,40
6-7. | bizonyos targyak kiillonosen érdekelnek és ezeket szivesen tanulom; 74,14
6-7. | a mai vildgban nem lehet 1étezni diploma nélkiil; 74,15
8. | sziikségem van egy diplomara; 73,03
9. | jobban meg akartam ismerni €s érteni az engem koriilvevo vildgot; 66,29
10. | nem akartam munkanélkiili palyakezdd lenni; 64,04
11-12. | tudom mi akarok lenni, és ehhez felsdfoku végzettség sziikséges; 61,79
11-12. | 4j ismerdsoket akarok szerezni; 61,79
13. | kifejezetten érdekel a didkélet és szeretném az elonyeit élvezni; 52,80
14. | tovabb akarok tanulni masoddiplomasként; 34,83
15. | nem akartam dolgozni menni; 29,21
16. | azt gondoltam, hogy j6 sz6rakozas lesz; 25,84
17. | szeretek tanulni; 19,10
18. | el akartam keriilni otthonrdl; 11,23
19. | ezt tette sok baratom, €s én nem akartam lemaradni; 6,74

8.Téblazat. Azért erre az egyetemre jarok, mert ...

Sorszam Allitasok (nagyon jellemzo és jellemzo) a valaszok
szdma %-ban
1. | magyar nyelven lehet tanulni; 77,52
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2. | érdekel ez a szakma; 73,03
3. | ezen a szakon vannak olyan targyak, amelyek engem kiilondsen 66,29
érdekelnek;

4. | olyan tudast akarok, ami ezen az egyetemen szerezhetd meg; 48,31

5. | ide felvételi vizsga nélkiil is be lehet jutni; 35,95

6. | anyagilag a legkevésbé megterhel6 intézmények kozé tartozik; 41,57

7. | ez van legkozelebb a lakohelyemhez; 31,46

8. | kiillonboz6 informacioforrasokbol kedvezo képet kaptam rola; 30,33

9. | a csalddban van, akinek ez a szakmadja, és ez példa szdmomra; 20,22

10. | dgy hallottam, gondoltam, hogy konnyi elvégezni; 16,85

11-12. | nem vettek fel oda, ahova szerettem volna menni; 13,48

11-12. | ezé a szakméaé a jovo; 13,48
13. | ismerdseim tanulnak itt, és veliik egyiitt akartam lenni; 10,11
14. | igy maradhattam egyiitt bardtommal, bardtn6mmel; 5,61

9. tdbldzat. Olyan tanulményi eredmény elérése a célom, hogy ...

Sorszam Allitasok (nagyon jellemzo és jellemzo) a valaszok
szdma %-ban
1. | sziileim biiszkék lehessenek ram; 82,02
2-3. | a legjobbat hozzam ki magambdl; 73,03
2-3. | az atlagosndl magasabb szellemi szintet érjek el; 73,03
4-5. | novekedjen az onbizalmam; 67,41
4-5. | ne kelljen szégyenkeznem; 67,41
6. | j6 eredményt érjek el, és ezzel elismerést szerezzek magamnak; 66,29
7. | akornyezetem elismerje teljesitményemet; 65,16
8. | alehetd legjobban képzett szakember legyek, az érdemjegy 59,55
szdmomra masodlagos.
9. | végzés utan tovabb tudjak tanulni djabb szakteriileten vagy 51,68
magasabb szinten;

10. | a tanuldson kiviili tevékenységekre is maradjon 1do; 42,69
11. | sziileimnek konnyitsem a velem kapcsolatos koltségeit; 42,69
12. | j6 hirnévre tegyek szert az iskolaban, esetleg azon kiviil is; 39,62
13. | a lehetd legrovidebb id6 alatt megszerezzem a diplomat; 38,20
14. | minél tovabb diak lehessek; 24,71
15. | kollégiumban maradhassak; 15,73
16. | szakkollégista (Harsdnyi-s) lehessek; 7,86

10. tdblaz

at. A megcélzott eredmény elérését ndlam az motivalja, hogy ...

Sorszdm Allitasok (nagyon jellemzo és jellemzd) a vilaszok
szama %-ban
1. | sajat magamnak akarok bizonyitani; 84,26
2-3. | képességeimet haszndlhassam; 78,65
2-3. | érteni, tudni akarom ezt a szakmat; 78,65
4. | oromet szerezzek a csaladomnak; 69,66
5. | j6 ajanlést kapjak, ha majd allast keresek; 59,55
6. | sok pénzt tudjak keresni; 55,05
7. | igazolni akarom, hogy jo, eredményes tanul6 vagyok; 50,56
8. | kivivjam tandraim elismerését; 38,20
9. | magasabb 0sztondijat kapjak; 26,96
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10-11. | feliilmiljam tarsaimat; 25,84
10-11. | médsoknak bizonyitsam, hogy valaki vagyok; 25,84
12. | kollégiumban lakhassak; 16,85
13. | a bardtomnak/bardtndmnek imponaljak; 10,11
11. tdblazat. Azért nem tanulok, amikor pedig kellene, mert...
Sorszdm Allitasok (nagyon jellemzo és jellemzd) a vilaszok
szdma %-ban
1. | hajlamos vagyok halogatni a munkat; 44,94
konnyen ,,elcsdbulok™, és érdekesebb dolgokkal kezdek foglalkozni; 38,20
3. | egyszerlien képtelen vagyok érdeklddést tanudsitani bizonyos 35,95
tantargyak irant;
4. | egyes kotelezd tantargyakat feleslegesnek érzek, talméretezettnek 29,21
tartok a valasztott szakteriiletem szempontjabol;
5. | egyéb tevékenységek tilsdgosan lefoglalnak; 26,96
6. | koztudott, hogy egyes tantdrgyakat nem kell megtanulni, 24,71
,ugyeskedéssel” a kovetelménye teljesithetod;
7-8. | a koriilottem zajlo dolgok elterelik figyelmemet; 23,59
7-8. | elég jo képességli vagyok ahhoz, hogy tanulds nélkiil is elérjem az 23,59
elégséges vagy anndl jobb szintet.
9. | személyes problémdim akaddlyoznak benne; 22,47
10. | a tanulds mellett dolgozom is, €s faradt vagyok; 17,97
11-12. | betegségem és gyenge egészségi allapotom hatréltat; 13,48
11-12. | egyes tantargyakat nem lehet megérteni, megtanulni, kar velikk 13,48
foglalkozni;
13. | nem hiszem, hogy sikeres tanul6 lehetek; 7,86
14. | ha tanulok, ha nem, Ggyis rossz jegyet kapok; 5,61

A valaszok gyakorlatilag megegyeznek az els6éves hallgatok vélaszaival. Némi eltérés
csupan a 4. és a 9. Téblazatban feltiintetett valaszok kozott mutathatd ki. Az 6todévesek itt
mar kihangsulyozzdk, hogy azért tanulnak, mert szeretnék magukbdl kihozni a legjobbat €s az
atlagosndl magasabb szellemi szintet szeretnének elérni és szerepet jatszik az Onbizalom
novelése is.

A kecskeméti hallgatékkal 0sszevetve a véalaszokat szignifikdns eltérések itt sem mutathaték
ki. Az els6éves hallgatok, de a végzdsok is a diplomaszerzést tartjdk a legfontosabb
motivaciés tényezonek. Nekem kell egy diploma, mert a mai vildgban diploma nélkiil nem
lehet létezni - taldn igy lehetne summazni a vélaszokat az els¢ kérdésre.

Arra a kérdésre, hogy miért ezt az intézményt vélasztottdk a valaszokbdl természetesen
kimaradt az, ami a Selyére jellemzO, hogy t.i. anyanyelven lehet tanulni, mert ez itt
Kecskemétem természetes. A tovabbi valaszokban viszont nagyjabol egyetértés van. Mert
érdekel ez a szakma, vallja a tobbség.

Arra a kérdésre, hogy milyen tanulmanyi eredményt céloznak meg, a kecskeméti hallgaték
tobbsége altaldban azt vélaszolja, hogy olyan eredményt szeretne elérni, hogy az dllamilag
finanszirozott keretbe keriiljon, ill., hogy ott maradjon. A szlovéakiai felsdoktatdsban ennek
nincs jelentdsége, mert minden hallgatd allamilag finanszirozott. Nincsenek koltségtéritéses
hallgatok. Ezért a valaszok tobbsége tigy hangzik, hogy a sziileim biiszkék legyenek ram, hogy
a kornyezetem elismerje teljesitményemet, ill. mdsok elott ne kelljen szégyellnem.

Erdekes vilaszok figyelhet6k meg arra a kérdésre, hogy mi motivilja a megcélzott eredmény
elérését. A kecskeméti hallgatok 2002 — 2004 kozott azt valaszoltdk, hogy sok pénzt tudjanak
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keresni, érteni, tudni akarjdk a szakmdt és sajdat maguknak akarnak bizonyitani. 2005 — 2008
kozott viszont mar a jo ajdnlds 4ll az elso helyen €s a sok pénzt tudjanak keresni a masodik
helyre keriilt. A harmadik helyre az érteni, tudni a szakmadt valaszok keriiltek.

A Selye hallgatéindl a sajdt magamnak akarok bizonyitani és az érteni, tudni a szakmdt
valaszok all az els6 két helyen. A sok pénzt keresni valasz csak a hatodik helyen szerepel. A
tanuldst gatld tényezdk koziil a kecskeméti hallgatok a konnyen elcsdabulok, és érdekesebb
dolgokkal kezdek foglalkozni valaszokat preferdljak, mig a selyés hallgatok az els6 helyen azt
emelték ki, hogy képtelenek érdeklodést taniisitani bizonyos tantdrgyak irdnt, ill., hogy
hajlamosak halogatni a munkdt. A konnyen elcsdabulok és érdekesebb dolgokkal foglalkozom
valaszok a harmadik helyre keriiltek.

3 Kovetkeztetés
Végezetiil elmondhaté, hogy a két felsOoktatdsi intézmény hallgatéinak a tanuldssal
kapcsolatos motivicidi kozott 1ényeges eltérések nem mutathatok ki. A meglévd eltérések
inkdbb tarsadalmi, ill. oktatdspolitikai eredetlieck. Ezeket befolydsolni pedig nem 4ll
moédunkban.
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A jarmiépit6 versenyek szerepe a felséoktatasban

Dr. Bagany Mihaly, Kiss Laszlo
Kecskeméti Féiskola GAMF Kar
Természet-és Miiszaki Alaptudomdanyi Intézet, Fizika Szakcsoport
Gazdasig-és Tarsadalomtudomanyi Intézet, Mérnokpedagogiai és Médiatechnikai
Szakcsoport

Osszefoglalas: Cikkiink bemutatja a hazai felsdoktatds szdmara is elérheté legérdekesebb
jarmuépité versenyeket, a KF GAMF eddigi eredményeit és a hallgatok részvételi
motivacidinak tapasztalatait.

Abstract: This article shows the accessible vehicle-building competitions for Hungarian
higher education too, the results of KF GAMF up to till now and the participative motivation
of students.

Kulcsszavak: felsdoktatds, jarmGépités, verseny, motivacié

Keywords: higher education, vehicle-building, competition, motivation

Bevezetés

A jarmGépitd versenyek egyre nagyobb népszertiségnek orvendenek vildgszerte. A verse-
nyeket tobb ezres néz0kozonség eldtt, népiinnepély-szerti rendezvények keretében a média
jelenlétében szervezik. A versenyeken egyetemi €s foiskolai csapatok intézményiik és szpon-
zoraik tdmogatdsdval indulnak. Oridsi harc folyik a helyezésekért, a j6 eredmény nagy dicsé-
ség mind a versenyzOknek, mind az intézményeknek. A Kecskeméti Foiskola Gépipari és
Automatizaldsi Miszaki Fdiskolai Kardnak (KF GAMFK) csapatai csak 2008 6ta vesznek
részt ezeken a versenyeken, mégis kimagaslo, nemzetkozileg is ismert €s elismert eredménye-
ket értek el.

Mi a siker titka? Hogyan lehetett azt elérni, hogy az egyébként tanuldsra alig motivalt
hallgaték tobb szdz munkadrat forditsanak a jarmiivek tervezésére, kivitelezésére és a verse-
nyeken vald részvételre? Miért lelkesedtek, miért jelentkeztek onkéntesen olyan feladatra,
amihez hasonlét a kotelezd ismeretszerzés keretében nem szivesen teljesitenek? Ezekre a kér-
désekre a versenyek bemutatdsdval, a KF GAMFK oktat6i €s hallgatoi tapasztalatainak elem-
zésével probdlunk valaszt adni. Kifejezett célunk, hogy eredményeink és tapasztalataink koz-
readdsdval mésokat is biztassunk a versenyeken valo részvételre, a hallgatok értelmes felada-
tokkal val¢ ellatasara.

A jarmiiépito versenyek bemutatasa

A hallgatok szamdra szervezett hazai és nemzetkozi miiszaki-eszk6z€pitd szakmai verse-
nyek (tésztahid, honlap, CNC-megmunkal6gép, PLC, jarmu stb.) koziil a jarmtépitd verse-
nyek a legnépszertibbek. A lebonyolitdsukra szdnt nagyon jelentds 0sszegek mutatjak, hogy
nem csak a versenyz6 hallgatok, de a rendez6 felsdoktatdsi intézmények €s véllalatok, illetve
a tdmogat6 szponzorok is érdekeltek a sikerben. A felsOoktatasi intézmények népszeriiségiik
fokozdsat, tudomanyos eredményeik kozzé tételét, ezen keresztiil a beiskoldzdsi munkdjuk
javitasat érhetik el a versenyekkel. A véllalatok a rekldm lehetdségén tul kapcsolatot teremte-
nek olyan jol képzett fiatal mérnokokkel, akik nem csak az elméletet ismerik, akiknek vannak
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otleteik, azokat meg is tudjdk valdsitani, és akik csapattagként képesek egy Osszetett feladatot
megoldani.
A versenyek altalanos jellemzéi:
— alaposan dtgondolt, minden részletre kiterjedd versenykiiras;
— a jarmiivet egy nagyon részletes muszaki kovetelményrendszer alapjan kell meg-
épiteni, embernek kell benne iilni, aki azt vezeti;
— aversenykiirds és a verseny kozott 5-8 hénap 4ll rendelkezésre a tervezésre, anyag-
beszerzésre, épitésre;
— az épités és a verseny koltségeit részben a hallgatoknak kell eloteremteni (tdmoga-
tok keresése, kapcsolatépités szponzoral6 vallalatokkal);
— a munka sordn folyamatos a kapcsolat a csapatok €s a szervezd cég mérnokei ko-
z0tt (tervrajzokat, szamitasokat, fényképeket kell kiildeni a munka menetérol);
— ajarmi a verseny szinhelyén egy alapos miiszaki vizsgan esik at, és csak akkor in-
dulhat, ha miiszaki és biztonsagi szempontbdl megfelel a kifrdsnak;
— a versenyek vdroskdzpontokban vagy ismert versenypdlydkon, nagy nyilvanossag
elétt folynak.
A KF GAMF Kar részvétele a versenyeken
Hallgatéink eddig a pneumobil, elektromobil és eco-marathon versenyeken indultak. Je-
lentkezni onkéntes alapon lehet, a csapatokat maguk a hallgatok allitjak ossze. Minden csapat
véalaszt egy vezetot a tagok koziil, és felkér egy segitd oktatdt, aki figyelemmel kiséri, tdmo-
gatja a munkdjukat. Az épités koltségeinek egy részét a féiskola fedezi, ugyanakkor arra osz-
tonozziik hallgatdinkat, hogy keressenek kiilsd tdmogatdkat is. A csapatok feladata a tervezés
és kivitelezés mellett az anyagbeszerzés €s a gazdalkodds is. A munka megkezdése eldtt a
csapattagoknak balesetvédelmi oktatdsban kell részesiilniiik.
A jarmuépitésben induld csapattagok folvehetik a jirmihajtasok cimli szabadon valaszt-
hat tantargyat. A tantdrgy teljesitésének egyik feltétele, hogy a megépitett jarmii &tmenjen a
verseny elotti gépatvételen.

Pneumobil verseny

A Bosch Rexroth Pneumatika Kft. 2008-ban hirdette meg eldszor a pneumobil épitd ver-
senyt foiskoldk és egyetemek hallgatdi részére. A versenyen négyfos csapatok indulhatnak,
egy intézménybdl legfoljebb 3 csapat. Az épitéshez sziikséges tobbszazezer forint értékl pne-
umatikus elemeket (munkahengerek, szelepek, csovek, csatlakozok, PLC) a cég adja, és ezek
az eszkozok a verseny utdn az intézmény tulajdonaba keriilnek.

A csapatoknak olyan jarmivet kell épiteni, amelyet egy 10 literes fémpalackban tarolt
200 bar nyomasu stritett levegd hajt pneumatikus munkahengerek segitségével. Egy ilyen
pneumobilt 1500-2000 munkadra alatt lehet megépiteni. Hirom versenyszam van:

— tavolsagi: a palackban tarolt stritett levegd energidjaval ki tud nagyobb tavolsagot
megtenni,

— gyorsasagi: adott palyakort repiildrajttal ki tud legrovidebb id6 alatt (legnagyobb
sebességgel) megtenni,

— gyorsulasi: adott tavolsagot alldrajttal ki tud legrovidebb id6 alatt megtenni.

A 2008-as versenyt Egerben a gyar udvardn, a 2009-est és 2010-est a varoskézpontban és
az Ersekkertben rendezte a cég. A versenykiirds és a versenyszamok meghatdrozésa egyér-
telmu és kiforrott, a rendezés pontos. Az 1. tablazatban a KF GAMF Kar eredményeit foglal-
tuk Ossze.
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1. tablazat. A GAMF csapatainak részvétele a pneumobil versenyeken

2 Nevez6 KF GAMFK L KF GAMFK
Ev Versenyszam ‘
csapatok | csapat neve helyezések
2008 18 SzPSz gyorsuldsi 1.
Tizgép gyorsasagi 2.
2009 34 Tuzgf:p g?'/o'r'sulfm _ 1.
Lecsé kozonségdij -
Pneurotétor Eger varos kiilondija -
Kecskeméti orsasiei 1
Fiityiilds gy g '
Thzgép gyorsuldsi 1.
2010 35 Kecskeméti orsuldsi >
Fiityiil6s &Y )
KF GAMFK 2010 legeredmenyesebb -
felsdoktatdsi int€ézménye

Elektromobil verseny

A Bosch Power Tools Kft. 2009-ben hirdette meg eldszor az elektromobil épitd versenyt
kozépiskoldk és felsdoktatdsi intézmények részére. A versenyen 6tfos csapatok indulhatnak,
intézményenként legfoljebb ot.

A csapatoknak olyan jarmiivet kell épiteni, amelyet akkumulatoros kéziszerszamok hajta-
nak, (ezek a szerszdmok a verseny utan az intézmény tulajdonéba keriilnek). Egy elektromobil
megépitése 500-1000 munkadra alatt lehetséges. Négy versenyszam van:

— legjobb piléta (korverseny): a kieséses rendszerben szervezett futamokban all6-
rajttal hdrom jarmi indul, és az elsd helyezett jut tovabb;

— leggyorsabb elektromobil (gyorsulasi verseny): adott tavolsagot alldrajttal ki tud
legrovidebb id6 alatt megtenni;

— legjobb miiszaki megoldas: a miiszaki gépatvételkor a gyar mérnokeibdl allé ver-
senybizottsag pontozza a jairmuvet;

— legjobb design: a kozonség szavazata hatdrozza meg a helyezést.

A kétnapos versenyt Miskolc belvdrosaban rendezi a Bosch cég. A versenykiirds még ki-
forratlan, a helyezések meghatdrozdsa néhany esetben vitathaté. A KF GAMF Kar eredmé-
nyeit lathatjuk a 2. tdblazatban.

1. tdblazat. A GAMEF csapatainak részvétele az elektromobil versenyeken

2 Nevezd KF GAMFK csa- . KF GAMFK
Ev Versenyszam <
csapatok | pat neve helyezések
Gyurivagyok legjobb miiszaki megoldas 2.
2009 38 - "
Gyurivagyok korverseny 3.
Lecsé legjobb muszaki megoldés 1.
2010 82 Kuvasz legjobb miiszaki megoldas 3.
Racsni korverseny 6.

Eco-marathon versenyek

Az eco-marathon versenyek 1ényege egyszerli: olyan jarmiivet kell épiteni, amelyik a leg-
nagyobb tdvolsdgot képes megtenni 1 liter benzinnel. A jarmiivet a benne iil6 pildta vezeti.
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1976-ban Finnorszdgban rendezték az elsd nemzetkozi versenyt (Pisaralla Pisimmidlle).
Azota tobb orszag szervez hasonlé megmérettetést (Franciaorszag, Anglia, Belgium, Hollan-
dia, Németorszag stb.).

A legtobb csapatot megmozgatd, legrangosabb vildgverseny a Shell Eco-marathon, ame-
lyet a jelenlegi formdjaban 1985-ben rendeztek meg eldszor Franciaorszdgban. (A cég azonos
feltételekkel Amerikaban és Azsidban is megrendezi a versenyt.) A versenyen intézményen-
ként legfoljebb egy varosi és egy prototipus kategdridba sorolt jarmu indulhat. Az engedélye-
zett lizemanyag: benzin, gédzolaj, etanol, hidrogén, autégdz. A kiillonbozd lizemanyagokkal
elért teljesitményeket a futdértékiik alapjan atszamitjdk benzinre. (Napelemes kategoria is
van, és 2011-t6]1 akkumulatoros jarmtvek is indulhatnak.) A versenykiirds, a jelentkezés, a
levelezés, egyes alkatrészek beszerzése, a miszaki dokumentdlds és a verseny egy idegen
nyelv alapos ismeretét igényli a versenyzoktol.

Ezek a versenyek népszertiek a felsdoktatdsi intézményekben. (A 2010-es eurdpai verse-
nyen Németorszagban mintegy 200 csapat, 4000 résztvevd és kb. 2500 akkreditalt djsagird
volt jelen.) A versenyen elért eredmény hozzdjarul az intézmény kedvezo rangsoroldsdhoz. A
verseny szEépségét rontja, hogy a csapatok mogott sokszor tokeerds nagyvéllalatok, kutatdin-
tézetek allnak, igy a tényleges hallgat6i teljesitmények 6sszemérése csorbul.

A KF GAMF Kar 2009 6szén szervezett egy 12 fos csapatot, és benevezett a 2010-es eu-
ropai versenyre. A GAMF csapat a prototipus kategdria benziniizemi osztilydban indult. Egy
igényes, 1000 km/liter fol6tt teljesitd ilyen jarmil €s a motor tervezése, épitése, tesztelése kb.
6000 munkadra alatt lehetséges.

A majus 6-7. kozott Lausitzban megrendezett versenyen 81 csapat akart gy6zni a benzines
prototipus kategéridban. A Megameter nevii GAMF-os jarmi a 8. helyen végzett: 1588 km-t
tett meg 1 liter benzinnel. A sikert értékesebbé teszi, hogy a csapat eloszor indult, és sajat
épitésii négylitemi befecskendezéses motort hasznalt. A szénszal erdsitésti jarmi 20 kg-os
volt. Ebben a kategéridban 4llt rajthoz az Obudai Egyetem jarmiive is, 6k 333 km-es teljesit-
ményiikkel a 35. helyen végeztek.

A GAMF csapat indult az idei finnorszdgi versenyen (augusztus 21-22., Nokia), ahol
1941 km/literes teljesitményt ért el.

A hallgatéi motivacio vizsgalata

A vizsgdlat a KF GAMF azon 75 hallgatdjdnak és 18 oktatdjanak tapasztalata alapjan ké-
sziilt, akik az elmult 3 évben részt vettek valamelyik jarmtépitd csapatban. A résztvevok
munkdjdnak figyelemmel kisérése, a veliik folytatott beszélgetések, kérdoives felmérések ele-
gendo informdcidval szolgaltak ahhoz, hogy 0sszegyljtsiik a tapasztalatokat, és ezek elemzé-
sével megbizhat6 véleményt alakitsunk ki a motivalé hatdsokrdl. Arra is kivancsiak voltunk,
hogy a munkdjuk sordn szerzett tapasztalataik mennyire igazoltdk vissza az eldzetes elvarasa-
ikat.

Vizsgélataink két kérdéskorre terjedtek ki:

— mi motivdlta a hallgatékat a csapat munkdjidban val6 részvételre;
— milyen tapasztalatokat szereztek a munka soran.

Az elemzést a kérdoives felmérésben szerepld valaszlehetdségek koré rendeztiik. A zard-
jelben levo els6 szam a 0-5-ig terjedd skdldn pontozott motivacid erejét, a masodik pedig a
szOrasét jelenti.

Mi motivalta a hallgatokat a csapat munkajaban valo részvételre?

Kihivas, a verseny lehetosége (4,69/0,63))
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Mind a kérddives felmérésben, mind a beszélgetések sordn, elsé helyen emelték ki azt a
kihivdst, amit a nagy nyilvanossag elott tartott verseny lehetdsége jelent szdmukra. Ez érthetd,
ha figyelembe vessziik, hogy a résztvevok 95%-a fiu, akik a korukndl fogva is erdsen motival-
tak a versenyre. Ez a motivici6 azért is értékes, mert belsd hajtderdt jelent, nem az oktaténak
kell rdbesz€lni a hallgatét a részvételre, hanem 6nként vallaljak a munkat.

Egy verseny vonzereje tobb tényezotdl fiigg. Hallgatdink azért részesitik elonyben a jar-
muversenyeket, mert nemzetkoziek, nagy nyilvanossag elott zajlanak, nagy a médiavissz-
hangjuk. Az ismer6sok, bardtok, rokonok sajit szurkol6i tabort alkotnak, hatalmas iidvrival-
gas, taps fogadja a gyoztest. A nagy felhajtds legyezgeti hiisdgukat, kialakul sajat fontossa-
guk tudata, életiiknek azon ritka dllomdsa ez, ahol sztarnak érezhetik magukat. A versenyen
elismerést, dijat kapnak, amit el lehet tenni, még az unokdiknak is biiszkén megmutathatjik.

Gyakran halljdk a felnottektol, hogy a mai fiatalok nem elég kitartdak, ,,bezzeg a mi
idonkben” minden jobb volt. A verseny egy kival6 lehetdséget biztosit arra, hogy kivivjdk a
felnottek elismerését, hogy megmutathassak a kiilvilagnak, hogy 6k is ugyanolyan értékesek.

Az elvégzendo feladat miiszaki tartalma (4,46/0,52), kivancsisag, a jarmiivek iranti ér-
deklédés (4,46/0,88)

Nem csak a kérddiv eredményének szamszerli elemzésébol, de a beszélgetésekbdl is az
deriil ki, hogy a két 0sztonz6 nagyjabol azonos erejli hatést fejt ki. Fiataljainkat nagyon érdek-
lik a kiilonleges gépjarmuvek, versenyautdok, gokartok, quad-ok, terep-motorkerékparok. So-
kan mindent megtesznek azért, hogy minél tobbet megtudjanak réluk, hogy ilyet Ok is készit-
hessenek. Megragadja fantazidjukat az a lehetdség, hogy egy liter iizemanyaggal tobb ezer
kilométert meg lehet tenni, (egy atlagos személyautd legfoljebb 25 km megtételére képes)
hogy egy buvarpalacknyi siritett levegdvel fél 6rdig lehet korozni a versenypalyan, hogy egy
sajat épitésti akkumulétoros villanyautoval 60 km/6ra sebesség is elérhetd. Nagyon érdekli
Oket a kiilonb6zo technikai megolddsok hatdsossaga. Szivesen Osszehasonlitjdk a sajat gépii-
ket a tobbi csapatéval, igyekeznek leszlirni a tanulsdgokat, és lehetdség szerint alkalmazni
azokat.

Sok olyan ismeretet tanulnak a kiilonboz0 tantargyak keretében, aminek itt 14tjak elészor
hasznat. Az épités kozben sajat maguk taldlkoznak azokkal a problémékkal, amiket az elméle-
ti 6rakon még csak a kotelezd jellegiik miatt tanultak, akkor még érdektelenek voltak szamuk-
ra. A munka sordn szamtalanszor eléfordult, hogy eldszedték a jegyzeteket, tankonyveket és
Uja tanultdk az elméleti hatteret. Egyik legnagyobb jelentdsége a részvételnek, hogy életszerti
koriilmények kozott a gyakorlat feldl kozelitették meg a problémékat.

Az érdeklédésre jellemzd, hogy sohasem kellett hallgatékat toborozni a munkéra. Onként
jelentkeztek, tobben szerettek volna részt venni, mint ahdnynak lehetdséget tudtunk biztosita-
ni. A csapatba kertilés elismerésnek szamit, a tanulményaikat befejezo €s a foiskolardl kikerii-
16 tagok helyére versengés folyik. Egyéltaldn nem jellemz6 a lemorzsolddas, a 2009-2010-es
idényben a 48 csapattag koziil senki nem 1épett ki, kisebb-nagyobb szorgalommal ugyan, de
mindenki eljutott a versenyig.

Sikerélmény, a megkiizdés orome (4,38/0,77), a sajat teljesitoképesség Kkiprobalasa
(4,15/0,8)

Nem csak masoknak akarjdk megmutatni képességeiket, nem csak masok elismerése fon-
tos szimukra, hanem sajit maguknak is bizonyitani akarnak. Onmaguk megismerésének fon-
tos eleme a sajat teljesitoképességiik feltérképezése. Kevés lehetdségiik kindlkozott az eddigi
életilkben arra, hogy egy Osszetett feladat elvégzése kozben kiprobdlhassdk magukat, ezért
igyekeznek kihaszndlni a lehetdséget.

Erdekes megfigyelni a sajat képességeik néhdny esetben szélséségesen eltilzott f6lé vagy
alaértékelésének alakuldsat a jarmu épitése kozben. Van olyan, aki kezdetben félelemmel teli
kishittiséggel all neki a munkdanak, tilértékeli a feladat nehézségét, ugy érzi, hogy az ¢ képes-
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ségei nem elegenddek a megoldashoz. Masok viszont aldbecsiilik a nehézségeket, tilzott 6n-
bizalommal allnak neki, ugy érzik, hogy szamukra nincs semmilyen akaddly sem, ami géitol-
hatna dket. Id6vel egyre jobban beleldtnak a részletekbe, egyre pontosabban itélik meg sajat
képességeiket, mernek vallalni részfeladatot, és rajonnek mit és milyen mindségben képesek
elvégezni.

A gyakorlati munka szeretete (4,31/0,75)

Felsooktatdsunk egyik gyengesége, hogy tulsilyban vannak az elméleti ismeretek. Még a
mérnokképzésben is nagyon kevés lehetdség van arra, hogy a mihelyekben levé gépeket
haszndlhassdk a hallgatok, hogy azokon kézzel foghat6 terméket allitsanak eld. A gyakorlati
foglalkozasok zomén is elméletet tanitunk, tobbnyire csak nézni lehet azt a munkafazist, amit
az oktatok bemutatnak. A tudds ellendrzése a nyelvi képességeken alapul: le kell irni, vagy
€loszoban kell elmondani a munka menetét. Nagyon ritkdn fordul eld, hogy el kell késziteni a
munkadarabot, hogy a készterméket értékelnénk. Hallgatéink legtobbje gyakorlatias bedlli-
tottsagu, elonyben részesitik az dj ismeretek gyakorlat feldli megkozelitését. Az 1ij ismeretek
elsajatitasahoz sziikségiik van a fizikai valésdg érzékszervi megtapasztaldsara, tapasztalat
hianyaban egy bizonytalan alapokon nyugvo képzelt valdsagot kell felépiteniiik.

Jarmiiépités kozben teljes mértékben kielégithetd az 1j ismeretek gyakorlati alapokra épii-
16 elsajatitdsa. Kézbe vehetik az eszkozoket, szerszamokat, megnézegethetik az alkatrészeket,
kiprébalhatjak a mukodésiiket, méréseket végezhetnek, diagramokat vehetnek fel. Megfigyel-
hetd, hogy szeretnek tevékenység kozben tanulni, a tirgyakat megismerve egyre jobban ér-
dekli 6ket a vonatkoz6 elmélet, utdna néznek, otleteik sziiletnek, amiket szivesen megvaldsi-
tanak €s kiprobdlnak. A jarmiépités egy nagy lehetdség arra, hogy a gyakorlatban integraljdk
magukban azt a sok ismeretet, amit elméletben mar tanultak.

Hallgat6ink nagy része a kezdeti halogatdsok utdn lelkesen dolgozik. A versenyek koze-
ledtével napi 10-12 6rét is a muhelyben toltenek. Nehezen kezdik el, de amikor mar latjdk a
munkdjuk eredményét, nem kell biztatni oket. Ha belelendiilnek a munkéba, nem szivesen
hagyjdk abba még a kotelezd tandrdk miatt sem. Gyakran el6fordul, hogy a versenyre hivat-
kozva hidnyoznak fontos el6addsokrol, ami konfliktus forrdsava valhat az eldado és a hallgaté
kozott. A hidnyzasok ellenére sem romlik az dltalanos tanulmanyi eredményiik, s6t a munka-
ban aktiv hallgatok érdeklédése fokozddik a szakelmélet irdnt, ezért még javul is az eredmé-
nyiik.

Az el6z6 években sok nehézséget okozott az, hogy a tandrdk tartdsdra kialakitott miihe-
lyekben zajlott a jarmuvek épitése. A jairmivek terjedelmesek, nagy a helyigényiik, ami nem
minden muhelyben volt konnyen biztosithat6. A miihelyek tanrendje és a hallgaték szabadide-
je sem volt konnyen Osszehangolhat6, ezért eléfordult, hogy tandérdk kdzben is ott dolgoztak,
ezzel néha zavartdk a kialakult rendet. A jobb munkafeltételek biztositdsa érdekében - a kar
vezetésének tdmogatdsaval - 2010-t6] megkezdtiik egy 6ndll6 hallgatéi miithely kialakitdsat és
gépi felszerelését, amelyben nem csak a jarmiiépitésre, hanem mas hallgatéi feladatok végre-
hajtasara is biztositjuk a feltételeket.

Sajat szakmai fejlodése (4,23/0,6), karrier, a megszerzett tudas hasznalhatésaga
(4,15/0,8)

Hallgatéink biznak abban, hogy a tudés alapu tarsadalomban megbecsiilik a tudast, és az-
zal alapozhatjdk meg a jovdjiiket, ha haszndlhat6 ismereteket szereznek. Felértékelddik a jar-
miuvek épitése terén szerzett tapasztalatuk azaltal is, hogy rovidesen megindul a termelés a
vilag egyik vezetd autdgyartd cégének Kecskeméten épiilo telephelyén. Az allasinterjuk sordn
elényt jelent a jarmiivek irdnti érdeklodés, a jarmiiépitésben szerzett tapasztalat és a nemzet-
kozi versenyeken val6 megmérettetés.

A csapatban valé6 munkavégzés lehetésége (3,85/0,99)

152



Educational science

Vegyes tapasztalataik vannak a csapatmunkardl. Gyakran hallanak a fontossagarol, tudjék,
hogy az éallasinterjik sordn is szamitdsba veszik. Kezdetben nincs elég tapasztalatuk, illetve
ami van, az sem mindig pozitiv. Jonak tartjdk egymds megismerését, hogy tanulhatnak egy-
mastol. Megfigyelhetd, hogy a munka el6rehaladtaval dsszekovacsolodnak, igazi baratsdgok
alakulnak ki. Ritkdn, de eléfordul, hogy ellentétek alakulnak ki csapaton beliil, ezek megne-
hezitik a munkat, ilyenkor az oktaténak kell {igyesen elsimitani a szembenallast.

Remény a jobb tanulméanyi eredmények elérésében (3,00/1,53)

A fels@oktatasban nagyon kicsi motivald ereje van a tanulmanyi eredménynek, az osztély-
zatnak. Az 6sztondij értékének megdllapitdsa az egyetlen alkalom, amikor figyelembe veszik
a tanulményi eredményt, egyébként sem az egyetemi-féiskolai évek alatt, sem utdna nincs
kiilonosebb jelentosége. A versenyen elért eredmény jegyekben megnyilvanulé jutalmazasa
értelmetlen lenne, nincs hatdsa a hallgatokra. Sokkal fontosabb egy emlékérem, vagy egy ok-
levél, ami igazolja a helyezést. Az anyagi elismerésnek sincs nagy motivalo ereje, sokkal
tobbre tartanak egy kiilfoldi tanulmanyi utat, egy autdgydéri tizemlatogatést.

Oktatok hatasa (3,38/1,61), baratok hatasa (2,92/1,32), sziil6k hatasa (2,77/1,42)

Ahogy elvarhat6 volt, a kiilsd motivél6 tényezok hatdsa sokkal kisebb, mint a belsd ténye-
z0ké. Nem azért vesznek részt a csapat munkdjidban, mert valaki biztatja, vagy felkéri Oket,
hanem belsd késztetésiik van rd. Soha nem kellett senkit sem rdbeszélni a részvételre, épp
ellenkezoleg, tobben jelentkeznek anndl, mint ahdnyan a szlik keretek kozott beléphettek a
versenyekbe.

Senkit sem szabadna helyhidny miatt eltandcsolni a munkatdl, ezért igyeksziink boviteni a
versenyzési lehetdségeket. Nemzetkozi napmotor €pitd versenyt terveziink, aminek célja a
napenergia lehetd legjobb hatdsfoku dtalakitdsa forgdsi energidava. Ezen a téren jelentos fejlo-
dés varhato az elkdvetkezd évtizedekben, mar megindultak a jarmuipari kutatasok, megjelen-
tek az elsé mikodoképes modellek. Reméljiik, hogy sokan jelentkeznek majd a versenyre, és
egy Uj teriileten lehet értelmes elfoglaltsagot biztositani a hallgatéknak. Szorgalmazzuk azt is,
hogy versenyen kiviil, csak a sajat érdeklédés szerint is be lehessen kapcsolédni valamilyen
hallgat6i munkdba. A hallgatokkal kdzosen dolgozunk ki olyan feladatokat, melyek kapcso-
l6dnak a szakteriiletiikhoz, €s jelentds érdeklddés mutatkozik irdnta.
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1 Introduction

Contribution of physical activity to health is well documented as well as the fact that regular
physical activity contributes to the quality of life.The welfare from early physical activity in
childhood reaches into adulthood. It is very likely a child will develop from an active child
with a habit of practicing sports activities to a sport active adult.

However, the results of previous research in the world and in our community show that the
number of physically active is still not on a satisfactory level. Tendency to withdraw from
active participation in sport among the young population is visible especially in higher
grades of secondary schools where the interests, especially in students, for regular physical
activity is minimal and largely directed toward the less physical demanding activities (Bosnar
et al. 2006.), and among the student population,especially female students, regular physical
activity among the majority is totally neglected (Gosnik et al. 2002nd, Andrijasevi¢ et al.
2005-, Duplaneiz et al., 2007.). The existing problems point to the need for further promotion
of sports among students of primary and secondary schools, and research and detection of
factors causing this phenomenon.The Physical Education class plays an important role and
takes place in all periods of the educational system, with clearly defined goals and tasks.One
of the primary aims is to acquire and permanently adopt the habits of regular physical
exercise.

Since the desired goal of the Physical Education cannot be achieved without getting
feedback on the effects of the teaching process, it is necessary to always keep in mind to, for
that purpose, bring out in students a desire to reach the maximum of their needs and interests
and to develop a proper motive, desirable attitudes and pleasant emotions towards physical
exercise and a healthy lifestyle. The quality of the Physical Education classes is, in different
extent, affected by various factors; organizational - the material work conditions and the
teacher's expertize and pedagogical skills. The same factors can cause students to have
positive and negative attitudes towards the fundamental values of Physical Education,which
will eventually lead them into questioning their decision and motivation for further
participation in the Physical Education classes when they enroll in college.

2 Objective

This paper aims to identify the factors which have more or less contributed, partially or largly,
to satisfaction or dissatisfaction of students in the teaching methods used in Physical
Education classes, i.e. previous training - the education period, i.e. starting from primary
school to high school.
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3 Methods

3. 1. Sample subjects

The survey was conducted anonymously (paper-pencil) on a sample of 150 subjects from the
population of students (aged from18.2 to 19.7 ) of the University of Osijek, Faculty of
Agriculture, Vinkovci-Specialist studies, out of which 63 female students and 87 male
students on the first year of study, at the very beginning of the academic year 2009/2010.

3. 2. Sample variables

For the purposes of this paper a composed questionnaires with questions where distributed.
Questions: A . "Are you satisfied with the performance of teaching method of Physical
Education classes in high school? " and offered answers : 1 Fully satisfied, 2 Partly satisfied,
3 Dissatisfied; B. "Rate the work of your teachers in elementary and high school? ", with an
ability of numerical scoring: 1 Insufficient, 2 Sufficient, 3 Good, 4 Very good, 5 Excellent; C.
"How many times in the week do you participate in some kind of sport activity? ", and the
possible answers: 1. none; 2. 2-3 times; 3. 3 to 4 times; 4. 4-5 times, and 5. 6 times or more;
D. "What sports are you active in?" in which it was necessary to enumerate the sport students
prefer, and E. "Are you a good swimmer?" with the possible replies: 1 Non-swimmer; 2 Self-
taught swimmer; 3. School of swimming.

3.3 Data processing methods
Based on the achieved responses of the survey questionnaire, the frequencies and percentage
of individual male and female the results were calculated.

4 Results and discussion

Survey results A. "Are you satisfied with the performance of teaching method of Physical
Education classes in high school? " (Table 1) 68.00% indicate a high level of expressed partial
satisfaction in relation to all three offered answers, but note that more satisfaction was
expressed by male students 67.82%, than femalestudents 68.25%. It is important to note that
the results of the survey had a  relatively high percentage of "not satisfactory"
replies. Students who answered "not satisfactory" were in total 9.33% , in which the male
population had 10.34%, while the female population had the smaller percentage of 7.94%
Students come from different places in County of Vukovar-Sirmium and this is information
that needs to be carefully considered. Why we have such a great percentage of unsatisfied
students and where is the origin of the largest problem?
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Table 1-Graphic presentation of A ,,The satisfaction with Physical Education classes in
Secondary school®. Male students (n = 87), female students (n = 63).

Furthermore, the survey B, ,Rate the work of your Physical Education teachers in primary
and high school? "(Table 2) indicates that the student will give the highest rate ( excellent) to
Physical Education teachers in elementary school - 34.00%, but to teachers in secondary
school the excellent review was given in a lower rate of 27.33%, while grade very good was
given by 36.67% to the high school teachers and teachers in elementary school recieved
31,33% .The rate good for Elementary School teachers was 20.67% and in secondary school
the rate good was 29.33%. This data is very indicative. The high school percentage is quite
high and indicates that there is room for progress, and that the performance of teachers at this
level of schooling must be improved.The rate sufficient was given to 10.67% of teachers in
Elementary School. That is very high number and this fact is very alarming. The teachers in
high school got 4.67% and that is a lot but a lot less than in Elementary school.
In regards to all five offered gradings the lowest percentage was given to the rate unsufficient-
the expected 3.33% in elementary and 2.00% in secondary schools . This last result is very
important for us in kinesiology department because it tells us that the general state of our
personnel working in their field is generally satisfactory for both our pupils and for us, but the
percentages must be improved, particularly with the high percentage of grades ,,good* in
high school and ,sufficient” in elementary school. It indicates that there is room for
improvement of the profession.

156



Educational science

36 6%

elementary
school

O high school

excellent good ins uff|C|end

Table 2. Graphic presentation of B. ,,Grading of Physical Education teachers in elementary
and high school.” (n = 150).

Next question, C. " How many times per week do you participate in some kind of sport
activity?* from the graphic display 3. shows that 43.33% do not participate in sports during
the week. That is extremely worrying data. 31,33% of the participants engage in some form of
sport activity or sports recreation 2-3 hours per week, 23.33% exercise 4-5 times per week
and only 2.00% of students engage in active sports every day, that is 6 or more times in the
week. Such data certainly is worrying, given that it concerns our young intellectuals, future
carriers of our healthy society who are aware of the importance of activities and kinesiology
and its effect on normal development and health of man. It should be noted that they live in
the modern times, with computer dependence, unhealthy lifestyles and poor dietary habits,
physical inactivity, all of which cause a large number of body deformation and other medical
problems that make the modern disease "hypokinesy" or substantial low motorskills in man.

W hat sports are you active in

0) 2-3 4-5 6

O number frequency ‘

Table 3- Graphic version 3. ,,How many times per week do you participate in some kind of
sport activity?*“(n=150).

This survey was followed by question D. " What sports are you active in?" ( Table D). Here

the students could choose among those sports or sport activities that they prefer during the
week, so we could get feedback what sport activities are available to them and which ones
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they are involved in. From this survey we found that male and female students of Specialist
study at the Faculty of Agriculture in Vinkoveci prefer to participate in team sports rather than
individual sports, and among the top three are: football 20.36%, basketball 8.47%, volleyball
6.21% ; but even the individual sports results are not bad, as follows: running 13.00%,
cycling 12.00%, Gym 8.6% .These last three are motor and functionally more demanding than
those team sports. From this graph we can conclude that among these 19 sports that the
students mentioned, there is room for another 10 sports that were not mentioned here.
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Table 4-Graphic presentation of D.* What sports are you active in?" (n=150).

At the end there is the question E. "Are you a good swimmer?" (Table 5) where the subjective
assessment of the surveyed male and female students of Agriculture faculty of Specialist
studies in Vinkovci shows that 83.30% consider themselves good swimmers, but we should
not ignore percentage of those who can't swim: 16.67% . This percentage is quite high and
very worrying. It should be noted that the authors were not able to accurately determine the
veracity of these indicators (the author is not able to implement Swimming lessons to verify
their skills) so this data is the subjective assessment of students. It is very interesting
information that 68.00% learnt to swim by themselves, and only 15.33% of had the
opportunity to learn how to swim in an organized school of swimming. Due to this swimming
analysis we can extract important information that shows us that we need substantive
technical conditions (indoor pools) to reduce the number of nonswimmers in our community
and to significantly reduce the number of self-taught swimmers.

158



Educational science

Are you a good swimmer
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Graphic presentation of 5. ,,How good swimmer are you* (n = 150).

5 Conclusion

The quality of work we have in the field of Physical Education and health in our county is
presented in this paper. How can we define the quality of physical and health culture of the
society as a whole, or in some target groups (in this case the student population) or the
individual which we want to influence ? According to the Dictionary of foreign words (Klai¢
B.) culture -from the Latin cultio-working the ground) in our context means the degree of
perfection achieved in the field of knowledge or action. The indicator of perfection achieved
can be the total number of subjects who participate in the process of physical exercise, the
level of knowledge of the participant about his body and the impact of movement and
exercise on overall psychosomatic status, level of skills in certain segments and the results of
measurements of anthropometric dimensions and test motorskills etc. Are the material
conditions basis of the quality and organized exercise, or is it the education and training of
staff etc.?

Probably all that and much more ...To reach the above mentioned perfection we conducted
this work with male and female students of the Agricultural Faculty in Vinkovci so that we
can minimize the negative effects that take place in our field of work.The previously
mentioned questions showed a high degree of partial satisfaction with Physical Education in
the previous training — education period, but we are concerned about the percentage of 7-10%
of those who are not satisfied with the Physical Education classes, where the percentage
should be below 5%. Positive grading of teachers and professors of Physical Education in
elementary and secondary schools is very high.This is a promising fact and that's where we
should improve the level of physical education in the curriculum as well as through
continuing expert training in our field. Furthermore, it is disturbing that 43% of these young
people do not engage in any physical activity.That is a very important information and should
be urgently corrected.On top of that we have another devastating result of this investigation,
and that is the swimming skills.

In our County only 17% of participants can't swim, 68% were self taught, and the small
percentage of 15.3% of those who have attended swimming lessons, where the professional
standards should belong to the largest percentage share, and it is at least a worrying data. And
finally to conclude: there is room to develop our kinesiology science in the education system,
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swimming, recreation and sports in general and in popularization of kinesiology science. That
is why these surveys have purpose and severity of the general responsibility of all segments
of our community to have in mind and carefully address this issues.
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1 Introduction

Statistical implicative analysis is a data analysis method created by Régis Gras, which has a
significant impact on a variety of areas ranging from pedagogical and psychological research
to data mining [2].

The implicative statistical analysis aims at giving a statistical meaning to expressions
like: ,, if we observe the variable a in a subject of a set E, then in general we observe the
variable b in the same subject®. [4]

Software C.H.I.C. (Cohesitive and Hierarchical Implicative Classification) allows
different treatments:

¢ the building of a hierarchy of similarities according to IC Lerman's method;

¢ the building of the implicative graph of variables and of the implicative tree of classes;

e the designation of subjects who contribute the most to the paths of the graph or to the
classes of the tree;

e the comparison between the implicative graph and an inclusive graph, which
modelizes at the best the inclusion of classes of subjects to a given threshold [3].

2 Method

Data were collected from 100 students attending the first year of Bachelors degree at the
Faculty of Materials Science and Technology of the Slovak University of Technology.

A test was consisted of six tasks. Interrogate students followed the lessons of
Mathematics 1. Below we give a brief description of the test and the corresponding
codification of the variables used for the analysis of the data.

At the first task students were asked to solve an algebraic equation of the fifth
degree. The correct solution was coded as CS1. A partial solution was coded as PS1, so the
answer is partially correct; it means that the students solved only rational roots. A wrong
answer or any solution was coded as NS1.

The second task was the analytic geometric task. The students had to write the
general equation of a plane given three points. The variables that were used were CS2 (correct
answer), PS2 (partial answer correct) and NS2 (wrong answer or not solution).

At the third task students had to find the derivatives of the following function (1).

1+\/;
1
. (D

The codification of this task is the same CS3, PS3, NS3, but the main aim of this

Flx)=xr + ln()c2 +x+ 1)+

161



Educational science

study is to analyse the students problem with the concept of derivatives, so we found
interesting to highlight various modalities of correct partial solutions of this task:

¢ the generalized power rule is used correctly (PSPR3);

e the derivative of a composite function is found correctly (PSCF3);

¢ the quotient rule is used correctly (PSQR3).

At the fourth task students were asked to evaluate the limit of a function, an
indeterminate form of the type “co — oo, The variables were CS4, PS4 (partial solution, if the
students multiplied the expression by 1 correctly) and NS4.

At the fifth task students had to also find the limit of a function using the
L’Hospital’s rule. The codification for this task was CS5, PS5 and NSS5.

Finally the sixth task was the matrix calculation. For this task, the codification was
the same CS6, PS6 (correct matrix multiplication or correct scalar multiplication) and NS6.

All the variables are binaries, so with value 1 if it is manifested for a student and
with value 0 in the contrary case. So we obtain a matrix presence-absence of dimension nXm
where n is the number of the subjects (here n =100) and m is the number of the variables
binaries.

For the analysis of the collected data, the similarity and implicative statistical
methods were carried out using computer software called C.H.I.C, version 4.2 [1]. For this
study, a similarity and an implicative diagram were produced. The similarity diagram allows
for the arrangement of students’ answers to the tasks into groups according to their
homogeneity. The implicative diagram contains implicative relations that indicate whether
success on a specific task implies success on another task related to the former one.

3 Results

The results of this study are organised into two parts based on the method of analysis. The
similarity analysis is a classification method, which aims to identify in a set V of variables,
thicker and thicker partitions of V, arranged in an ascending order [5]. These partitions are
represented in a hierarchically constructed diagram using a similarity statistical criterion
among the given variables.

Figure 1 illustrates the similarity diagram of students’ responses to the tasks of the
test. Four clusters of tasks are identified in the similarity diagram. The first cluster involves
the correct answer to the first algebraic task and to the analytic geometric task with any
solution to the tasks of calculus. Particularly, there is statistically significant similarity at level
99 % between the variables (NS3 - NS4). On the contrary, the second cluster involves the
partial solutions to the third task with the partial solution to the fifth task and to the fourth
task. The strongest similarity at level 97 % occurs between variables (PSQR3 - PS5) and
furthermore the similarity between (PSCF3, PSQR3 — PS5) is also important (94%). This two
clusters shows that some problems became more difficult for some students, while for the
other students the same problem became easier. The third cluster is in the same context that
the first cluster of tasks which involves partial solutions to the algebraic and analytic
geometric tasks (PS1, PS2, PS6) with the incorrect finding of limit using L’Hospital’s rule. In
this cluster doesn't appear to be any statistically significant similarity. The fifth cluster is
consisted of correct solutions to the tasks of calculus with the correct matrix calculation (CS3-
CS4, CS6). Specially, we can observe statistically important similarity at level 95 % between
the correct finding of derivatives and the limit of function.
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Figure 1: Similarity diagram

The implicative diagram in Figure 2 shows the implicative relations between the variables.
According to this diagram, implicative relations don’t connect all the tasks of the test. The
implications represented by red, blue, or grey lines represent relations significant at levels of
99 %, 95 %, or 90 % respectively.

Specifically, it suggests that success in the third task implies success in the fourth task;
also an incorrect solution or any solution for the third task implies an incorrect solution for the
fourth task. In regard to the third question, there are implicative relations who connect partial
solution of the fifth task with partial solutions of the third task (PSCF3, PS5 — PSQR3 —
PS3). This indicates that student who can find the derivative of function, can also find the
limit of a function using the L’Hospital’s rule.

The implicative graph shows also a hierarchy of difficulty. The position of variable
CS3 up left show the difficulty that student had in finding the derivatives of the function. In
regard to the third question, we can see the difficulties that students had in finding the
derivatives of a composite function. The difficulty for using the generalized power rule or
quotient rule, mentioned by variables PSP3 and PSQR3, is less. In the group “easy” question
we can find the analytic geometric task.
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Figure 2: Implicative diagram

4 Conclusions

This study analyses student’s problems with the tasks of calculus, mainly with the concept of
derivatives at the first year of Bachelors degree. For the analysis of the collected data, the
implicative statistical analysis is used which enables the distribution and classification of
variables, as well as the implicative identification among the variables or variable categories.

The results of this study show the student’s difficulties in finding the derivatives of a
function, as well as in finding the limit of a function using the L’Hospital’s rule. The study
also explored a hierarchy of difficulties in finding the derivatives of a function, in particular
finding the derivatives of a composite function, using the generalized power rule and using
the quotient rule have a difficulty in descending order.

The close similarity relation between students’ correct solutions for the algebraic and
analytic geometric tasks and incorrect solution or any solution for the tasks of calculus
indicates that students were more likely to solve the algebraic and analytic geometric tasks
rather than the tasks of calculus. This result shows the students unfamiliarity with the tasks of
calculus.
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Abstract: The idea of building a canal which would connect two great Pannonian rivers, the
Danube and the Sava, is almost two thousand years (from ancient Rome) old. This idea
appeared and disappeared through the history depending on the political games and power of
rulers, and every authority represented it as a fundamental issue of the agriculture, transport
development and improvement of the living conditions and the survival of the people in these
areas. As Croatia has become a sovereign state, this idea realized it.

The construction of the Canal provides traffic connections of the region of Slavonia with the
most commercial type of transport (water transport), next to simultaneously irrigation
improvement, melioration and puts a real foundation for the development and improvement of
the secondary and tertiary social and economic activities.

The Canal represents a generator of the development in the segments of the transport,
agriculture and processing industry. The Canal promotes employment, job creation in
industries which would not existed without the Canal and with the growth of economic
activity of the region, affects on the prosperity of the wider community. Canal encourages
additional investment in infrastructural projects, such as the Port of Vukovar and the Port of
Slavonski Brod, and the further development of the road and rail network.

Keywords: the Danube-Sava Canal, the river transport, Port of Vukovar, Port of Slavonski
Brod, melioration.

1 Introduction

River transport is the transport of people, goods and information from one location to
another, using the river transport infrastructure and superstructure, and all operations related
to this way of transport. River transport infrastructure consists of “the fixed objects, devices
and equipment that enable production of transportation services, regulation and the traffic
safety, using the river superstructure.” [1]

River transport superstructure consists of all transport and transshipment means, using
the river infrastructure they are used for the production services in river traffic. The
commercial characteristics of the river traffic typically include mass transport, the speed of
transportation, preservation and safety of the transport. The largest proportions of total
transportation are rude, crude non-metallic minerals, petroleum and derivates, and cereals.
River transport in the Republic of Croatia (hereinafter: RC) is a part of the European transport
system. European trend diversion of goods is known especially for the bulk cargo on the
inland waterways, because the river transportation is one of the most rentable and
environmentally acceptable way of traffic. The RC is connected with its largest rivers:
Danube, Drava and Sava, with the western, central and eastern Europe, and with combined
traffic with the Adriatic Sea and with a rest of the Europe and the world.

166



Educational science

The Danube is an international river, like Drava, from its mouth, to the town of Osijek
(23km). The remaining part are the interstate rivers: Drava and Sava. This wealth of the
waterways is good predisposition for developing river traffic, but a potential that it offers,
particulary in the economic terms, has not been exploited adequately.

2 Navigable canal Danube- Sava

The navigable canal Danube-Sava (hereinafter: Canal) will connect western and
eastern Europe. The construction began at the end of October 2008.
The canal will be long 61,5km and it will shorten the way to Europe by 417 km.
The estimated value of the project is 4.5 billion kunas, and seven years long, and the total
excavation of the canal construction will be about 50 million cubic meters. The following
Figure 1.
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Figure 1. Croatian inland waterways|[2]

2.1 The basic documents for the canal construction

The multipurpose Danube-Sava Canal is planned in accordance with Strategic and
Zoning Program of Croatia. Plan of areas with the special characteristics construction
(hereinafter: Plan) was determined in the framework of the Zoning Program of Croatia. [3]
The Plan was prepared in accordance with the Law of Zoning Planning. [4] Abstract and
indicators of the Plan of areas with the special characteristics are defined in article 7, with the
Regulation on the abstract, scale of map display, spatial mandatory indicators and standard
surveys of spatial plans. [5]

The basic objectives of the spatial plan are:

- Alignment of all functions of the canal corridor

- The construction solutions for the conflict relationship elimination that will be created
after the build canal is finished
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- Determination of the optimal land purpose in the direct contact zone of the Canal

- Defining measures to protect natural values and architectural heritage

- Defining construction conditions and management space
In the construction plan were used spatial plans of cities/municipalities in which the canal
passes.

2.2 The dynamics of the canal construction

There are 4 phases in the canal construction:
Phase 1 is a function of ensuring the conditions for the irrigation of the agricultural area in
the field Bid - Bosutsko, and controlling the water regime of the areal and groundwater in the
forest area — Spacva.
In this phase canal construction on a planned route, from the river Sava to the junction with
the river Bid, will be made, which would provide water supply conditions from the river Sava
in the main recipients in the broader area — Bid and Bosut.
Phase 2 is in a function of ensuring the conditions of navigation, of Vinkovci from the
Danube and the water regime regulation of the large and small waters. In this phase it is
realized, approximately 21 km of the future canal, in finite dimensions.
Phase 3 is a function of extending the waterway from the city of Vinkovci to the village of
Cerna. It performs full profile canal along the existing watercourse Bosut, Bazja$ and Bid in a
length of about 26 km.
Phase 4 is a function of the final design of the waterway Danube-Sava. It is performed a full
canal profile on a section of the first phase of works in a length of about 15 km and all
remaining buildings planned in the final frame.

2.3 The aims and reasons for the canal construction

Multipurpose importance of the future canal is contained in its 3 main functions:

1. TIrrigation

2. Navigation

3. Drainage

The strategic objective is the irrigation the 33,050 ha of the agricultural land. Canal
navigation in the strategic transport policy of the Republic of Croatia should consider only
through the accomplishment of a 570 km long traffic corridor Danube-Adriatic. The
combined river-rail connection is realistic. It would eventually consist of 61.4 km of Canal
(Vukovar-Samac), 306 km channeled river Sava-Samac to Sisak with 2 water levels (Zupanja
and Jasenovac) and 200 km railway line Sisak-Zagreb-Rijeka. Water levels are located on the
ten’s river Canal km from the mouth Danube and to 1,5 km from the mouth of the Canal into
the Sava.

Another goal is the elimination of temporary and long-term uncontrolled floods of
Spacva-Studva pool and the regulation of the water regime according to the forest vegetation.
A low flow breeding is related to irrigation and ecology of settlements along the Canal. The
Canal also provides the use of technological water.
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2.4 Canal influence on the environment

Systematic studies on the flora are not implemented on this area. There is not
completed inventory on the fauna on this area. According to all available data from existing
professional studies, permanently or temporarily there live a great number of threatened and
endangered species — highlights, birds and fish at the area of the Spatial plan of areas with the
specific characteristics.

The Canal constructions will undoubtedly affect the forest (forest biocenose or trees)
and through that, the economic benefits and beneficial functions of forests. Canal
constructions will exchange, in the total forest area in the Canal Corridor and beyond, the
hydrological conditions, which will threw the increase/decrease in groundwater level, affect
the individual forest stands and species.

It is necessary to continue forest ecosystems monitoring, so that problems about such
phenomen, and the measures to protect forest, could continuously be implemented. Based on
the results of the observations, it will be possible to approach the concrete protection during
the Canal construction and management.

It will be necessary to cut a part of the existing forests, because of the Canal
construction. But, considering the size of buildings and beneficial effects, this is not
considered as a significant loss. Simulations off the future conditions knowledge of the
presence of certain plant communities and knowledge of the optimal growth conditions of
these communities, as previous research in the field, found that, if the Canal construction
achieves optimum level and the groundwater regime, the positive effect on the forest will be
far above the damage.

In order to protect forests, it is necessary to maintain the current water conditions of its
underground and surface water, or to improve it, if the climate change becomes unfavourable
for the forests. The named measures can be implemented in the hydro technical objects on the
Canal. The forestry profession will set up the requirements based on objective data and
projections. Those requirements must be accomplished.

3 The role and importance of the Canal in the economic development of the
Port of Vukovar and the Port of Slavonski Brod

Hereafter follows a short description of the Port of Vukovar and Slavonski Brod.

3.1 The Port of Vukovar

The Port of Vukovar during the war suffered a great destruction and damage, and
because of that was not ready for the public traffic immediately after the peaceful
reintegration of this area in a legal and economic order. In the period 1997-2000 the state
through the Croatian Ministry of Maritime Affairs, Transport and Communications directly
conducted the large investments, especially damage rehabilitation. The total amount of
investments was around 5.5 million Euros. However, after the rehabilitation of the basic
infrastructure facilities, it is realised that the competitiveness of the Port of Vukovar, as
always — leading river Part in the Croatia (former Socialist Federal Republic of Yugoslavia) in
international terms, will not be able to survive within the existing space and capacities.
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An interesting phenomenon occurred during the absence from the market.
Participation of the general cargo increased significantly in the total transhipment. Today, the
port of Vukovar, tranship a large quantity of general cargo. The 80s were record breaking
years. Unfortunately, as the Port of Vukovar was the preferential port of the northern,
industrialized parts of neighbouring Bosnia and Herzegovina, and this area was extremely
difficult damaged during the war in that country. For this reasons, there is a lack of large
quantities of coal, coke and steel that once brought up to one tranship million tons, every year.
It was necessary to carry out in-dept market research and make a good Master plan for the
port development, so that unhappen spontaneous investment in capacity. After that, started the
production of study feasibility of individual terminals.

A new Port facilities plan include 2 areas, so called — Part “East”, which continues to
present — day cargo part. The part “West” is one the part of area “Borovo” whose performance
will be related to the business of the free economic zones of town of Vukovar.

It is certain that such a plan includes terminals for transhipment of fertilizers bulk
cargo (iron ore, coal, coke, bauxite, etc.) with an additional 2 portal cranes with the capacity
of 16-32 tons (one of them was installed in October 2007). And a new indoor storage facilities
construction for the general, as well as hygroscopic bulk cargo and container terminal.

3.2 The Port of Slavonski Brod

The project of the port area of Slavonski Brod was made in the “engineering office” in
Zagreb. The ultimate goal of the Port Authority is visible from the conceptual design. It is
necessary to take into account the effect of the future Danube-Sava Canal (from Vukovar to
Slavonski Samac in a distance of approximately 61.4 km). Its construction is a part of the
Government strategy for transport. It is complete construction of the port area with the all
necessary objects that will ultimately have a river part with the hinterland and the annual
trans-shipment of goods one million and 500 thousand tons.

The future free zone has an area of one million and 2 hundred and eighty-six thousand
square meters, and has already covered with the road and railway infrastructure, and with the
existing current, drainage systems, water and telephone. Also, it is important to mention the
construction of a 120 meters of vertical waterside for mooring all types of river nave and the
trans-shipment of all types of cargo. Slavonski Brod is located at the intersection of the
highway and a railway function routes which connect the Mediterranean and the East Europe,
and represents the intersection of routes which connect the Central Europe and the south of
the European continent. Convenient location on the river Sava and way out on the river
Danube provides river traffic with the Central and Southern Europe as the most cost-effective
form of goods and cargo transport.

Zagreb and Osijek airports are close to Slavonski Brod, and it is an additional
convenience for goods and services transport for this kind of business. The whole area is
physically surrounded by lights and guarded by authorized persons. All vehicles and persons
entering the port area are automatically insured. Realization of project of the port area
Slavonski Brod would come to the inflow of foreign capital and launch new business
capacity. Port area will have a duty free zone with its advantages in business. Projected area
of the port area is 1.286.000m2. The planned annual container transhipment of goods would
be 1.5 million tons. Started construction of a 120m of vertical waterside will provide berthing
the largest types of river boats and transhipment of all types of cargo, regardless of weather
conditions. The whole area will be covered with highway and railway traffic, and with a fully
supported infrastructure (power, telephone, water and sanitation). The port area will have an
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open storage space, and 30.000m? of the closed type, suitable for tranship and storage of
containerized goods.

4 Conclusion

The construction of the multifunctional canal Danube- Sava is strategically the most
important question of further river transport development in Croatia. It is therefore necessary
to proceed with the preparation of construction works. Considering the multifunctional
strategic facilities for the purpose of traffic (navigation), Agriculture and water management,
it is necessary, its construction, to solve with the various sources of funding.

Multipurpose canal is building in the length of 61.5km and follows the river
waterways: Vuka, Bosut, Bid, Konjsko. There are also 2 water stairs and a new port of
Vukovar and 2 smaller parts in the Cerna and Vinkovci. The Canal construction will create
real prerequisites for the development of the river and combined transport in Croatia on a
transport corridor Danube-Adriatic.

Specifically, the construction of the Danube-Sava and the proposed channelling the
river Sava and Drava are generated extremely important assumptions in rational linking the
Danube and Adriatic, and also internal waterway network in Croatia.

The construction of river ports with concessions and co-financing, apropos, building
and organising waterways, the state can attract domestic and foreign investors, or bank loans
and investment funds for the construction and equipping the river ports.
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Az etikus globalizacié — mint pedagadgiai probléma

Lesku Katalin
Kecskeméti Foiskola Tanitoképzd Foiskolai Kar
Kornyezeti €s Testi Nevelési Intézet

Osszefoglalas: A korunkat jellemz6 globalizdciés folyamatok hatdrozott valtozast hoztak
vilagszerte és hazankban egyardnt. Az egyre jobban felgyorsuld élettempdt az Gjabb és djabb
technoldgidk sziintelen fejlodése, és a fejlodés hatasara bekovetkezd gazdaséagi €s tarsadalmi
véltozas okozza. Ebben az 0Osszetett tarsadalmi, sokszinli politikai vildgban az embereknek
egyre nagyobb az igénye arra, hogy naprakész informdciokhoz, tuddshoz jussanak. A
tarsadalom szerkezetét a tuddsaramlas, -eloszlas €s -feldolgozas hatdrozza majd meg. Ebben a
folyamatban 4talakulnak a kulturdlis és tarsadalmi fogalmaink. Ez az atalakulds pedig egy
pedagdgiai paradigmavaltds alapjait kell, hogy jelentse.

Eldaddsomban azt mutatom be, hogyan tud alkalmazkodni a pedagdgiai modszertan a
korunkat jellemz6d globalizaciés folyamatok hatdsara bekovetkezd tarsadalmi, gazdasdgi
problémak értelmezéséhez, az informaciérobbands kovetkezményeihez.

Abstract: The globalization processes lead to a new kind of society both in Hungary and all
over the World. The appearance of this new kind of society is caused by the development of
new communication technologies and the economic and social changes that are rooted in the
new communication culture. The borders of this society are drown by the efficiency of the
providing of information, of the flow of communication, i.e. the society appears as some kind
of information community.

The idea of this new, so called information society can be regarded as a basis of the idea of so
called ethical globalization. The aim of this paper is to show how we can harmonize the
methodology of pedagogy with the new ethical interpretation of social and economic
problems rooted in the globalization processes of the age of electronic media.

Kulesszavak: globalizdcios folyamatok, fenntarthat6 fejlodés, tj embertudomany

Keywords: globalization processes, sustainable development, new human science

1. Bevezetés

Az utébbi évtizedekben lejatszodd globalizaciés folyamatok hatdsara bekovetkezd
technoldgiai  fejlodés, ¢és a fejlodést kiséré gazdasdgi, tarsadalmi véltozdsok
kovetkezményeként megsziiletett az emberiség jovojét megkérddjelezd gondolat, amely arra
hivja fel a figyelmet, hogy a természeti kornyezet és a megnovekedett sziikségletek
kielégitése kozotti ellentmondés hosszu tdvon nem fenntarthaté. Ez a felismerés vezetett el a
fenntarthatosag fogalomrendszerének kialakuldsdhoz.

Bar a fenntarthatésdg vagy megengedobb formédban fenntarthaté fejlédés fogalma
napjainkra a mindennapi nyelvhaszndlatban is igen széles korben elterjedt, a kutatasi
eredmények [1] mégis azt mutatjdk, hogy konkrét fizikai jelentéstartalommal parosul. Ez
azonban azzal a kovetkezménnyel jar, hogy a tényleges dontési, cselekvési helyzetekben
kevésbé érvényesiilnek a ,,fenntarthaté szempontok™.

A szakirodalomban [2] olvashat6 definicidk alapjan elmondhatjuk, hogy a fenntarthat6sag
gondolata tobbet jelent a természeti kornyezet megdvasanal. Olyan életvitelt, a sziikségletek
olyan mértéki kielégitését értjiik alatta, amely nem veszélyezteti az utdnunk jovo nemzedékek
életfeltételeit. Ertelmezésénél tehdt tarsadalmi szempontokat is figyelembe kell venni. EbbSl
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az kovetkezik, hogy a fenntarthatésag fogalma magédban hordozza még a sziikségletek és
korlatozdsok fogalmat is. Legfobb célja az emberek sziikségleteinek kielégitése, amelyhez
meglévo anyag-, és energiaforrdsok takarékos felhaszndldsdra; a megudjulé energiaforrasok
haszndlatdnak eldtérbe helyezésére; a hulladékképzddés; a kornyezetszennyezés mértékének
csokkentésére; valamint ezeknek a kornyezeti szempontoknak az orszaghatirokon is tilnyuilo
alkalmazdsidra van sziikkség. Mint ahogy a Brundtland jelentés szerz6i is irtdk, a
fenntarthat6sag alapvetden tehét etikai probléma. [3]

2. Peter Singer és az etikai globalizacié megalapozasa

A ’60-as, *70-es években nemcsak a benniinket koriilvevd kornyezettel kapcsolatos
gondolkoddsmaéd véltozott meg, hanem a filozéfusok érdeklddése is alapvetden a gyakorlati,
elsésorban etikai kérdések felé fordult. Ez az uj attitlid 4j gondolkoddsmdd, az alkalmazott
filoz6fia kialakuldsdhoz vezetett, amely a mindennapi életben eléfordulé problémdkkal —
etikai kérdések, kornyezeti tudatossdg, a tarsadalmi igazsdgossdgra valdé fokozottabb
érzékenység — foglalkozik. Olyan ismeretek forrdsa, amelyek segitségével képesek vagyunk
életmédunk tudatosabb alakitdsara, dontéseink, cselekvéseink meghatarozdsara. Az irdnyzat
legfébb jellemzoje, hogy az érvelésben gondolatkisérleteket hasznal. [4]

Ilyen gondolatkisérlet olvashaté Peter Singer Famine, Affluence, and Morality [5] ciml
munkdjaban. Ebben a tanulmanyban a szerz6 a fizikai tdvolsidgnak az etikai dontéseinkben
jatszott szerepét kérdéjelezi meg. Ervelése kiterjesztheté, 4ltaldnos érvényli minden
(gazdasagi, tarsadalmi, kornyezeti) problémadra. A tanulméany egyik f6 gondolata az, hogy ha
az egyén a sajat vagyonat a szenvedés csokkentésére (éhinség lekiizdésére) tudja haszndlni,
erkolcstelen nem megtennie azt. Singer gondolatkisérletében arra hivja fel a figyelmet,
ugyanolyan erkolcstelen nem megmenteni egy sekély toban fuldoklé embert, aki a szemiink
lattara fuldoklik, mint t6liink a nagyobb foldrajzi tivolsdgra €16kon nem segiteni. [6]

Ervelését a kovetkezd gondolatmenettel timasztja ald:
— ,Azzal a feltételezéssel kezdem, hogy az élelmiszerhidnybdl, a hajléktalansdagbol és
az orvosi kezelés hidnydbol eredd szenvedés és haldl rossz.
— Amennyiben hatalmunkban dll, hogy valami rossz megtorténtét megakaddlyozzuk,
anélkiil, hogy ezzel valami mordlisan Osszevetheté fontossdgiit fol kellene
dldoznunk, akkor mordlisan meg kell tenniink.” 7]

Singer szavai azt kozvetitik, hogy az embereknek ugy kell viselkedniiik, hogy
megakaddlyozzdk a rossz bekovetkezését, illetve eldsegitsék a j6 dolgok megvaldsuldsat.
Ugyanakkor hangsilyozza, mindezt olyan mértékben kell megtenniiik, hogy kdzben nem
mondanak le mordlis szempontbdl valami hasonldan fontos dologrol.

Elsé olvasdsra ugy tlinik, mintha a filoz6fus gondolatmenete két ponton hidnyossiagra
utalna. Egyrészt nem tesz kiillonbséget a kozelség és tavolsdg kozott. Véleménye szerint a
tapasztalat azt mutatja, hogy a kozeliinkben éloknek hamarabb segitiink, de ez nem ment fel
benniinket az aldl, hogy ha médunkban all, a messzebb lakdknak is segitsiink.

Masrészt Singer azt is megfogalmazza, hogy nincs kiillonbség azon esetek kozott, amikor
az egyén az egyediili, aki segithet, vagy & csak egy a sok embertirsa koziil. Ebbol az
kovetkezik, hogy a megel6zhetd rossztdl vald tidvolsagunk, €s ehhez a rosszhoz képest a
hozzank hasonl6 helyzetben 1évd emberek szdma sem csokkenti a feleldsségiinket, a
kotelességiinket a rossz bekdvetkezésének megeldzésében, hatdsainak enyhitésében. [8]

A fenti okfejtés eljuttat a tanulmédny kulcsmondatihoz, amely szerint: ,,A mordlis
szempont megkoveteli, hogy sajdat tdrsadalmunk érdekein til tekintsiink. ... Mordlis
szempontbdl, a tarsadalmunkon kiviili milliok megmentése az éhhaldltol olyan norma, amelyet
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tarsadalmunkban legaldbb olyan kényszeritonek kell tartani, mint a magdntulajdon
védelmeét.” [9]

Ezen a ponton valik dltalanos érvénylivé Singer iizenete, hiszen kimondja, hogy minden
egyéni cselekvésnek hosszi tdvon, az individuumon tdlmutatd, globdlis kovetkezményei
vannak, azaz a ,,Gondolkodj globdlisan, cselekedj lokdlisan!” elv etikai megfelel6jét
fogalmazza meg.

Napjaink fogyaszt6i tarsadalmit azonban még nem ez a gondolkoddsméd jellemzi.
Tulzott fogyasztasra, nem pedig az alapvetd sziikségleteink kielégitésére vagyunk rdhangolva.
Gyakran el6fordul, hogy felesleges dolgokat, j ruhdt, dj autét, a kényelmiinket noveld
arucikkeket vdasarolunk meg, mert divatosak. Azért jarunk autdval, mert az gyors é&s
kényelmes, nem 1igy, mint a zsifolt tomegkozlekedési eszkozok. Nem gytjtjiik szelektiven a
hulladékot, mert azt a messzebb 1évé gyljtdkbe kell elvinni. A legnagyobb problémat az
okozza, hogy ezek mind-mind olyan cselekedetek, amelyeket j6 megtenni, de semmilyen
torvény, szabalyozds nem biinteti, ha nem tessziik meg. Altalaban két kérdés jut ilyenkor az
esziinkbe. El0szor is tehetiink-e egyéni szinten valamit, hogy a globadlis kornyezeti problémak
bekovetkezését megeldzziik, hatdsait mérsékeljiik, vagy csak a ,,sok kis rossz” adédhat Ossze
egy nagy problémava? Madsodszor, miért kiméljiik cselekedeteinkkel a benniinket koriilvevo
kornyezetet, ha embertdrsaink sem teszik ezt? Ez a fajta érvelés jO magyardzat a cselekvés
elmulasztasara, pedig legtobb globdlis probléma, mint a szegénység, a tilnépesedés, vagy
akdr a kornyezetszennyezés, olyan, amelyben szinte mindenki egyenlden érintett. Ha ezt
elfogadnank, és ennek megfelelden cselekednénk, életiink, tarsadalmunk, vildgunk alapvetéen
megvéltozna. A kornyezetért érzett aggodalom, a kornyezeti katasztrofdk bekovetkezésétdl
valé félelem nem hoznd felszinre azt a gondolatot, hogy az ember jelenléte a Foldon
szitkségszerlen sajat életfeltételeinek elpusztitdsat jelenti. [10]

Az emberek tobbsége azonban ma még ko6zombosen viselkedik az onmagan, sajat szitkebb
kornyezetén tilmutatd, s taldn az emberiség fizikai talélését is veszélyeztetd globdlis
problémadk irdnt. Ezt neheziti az is, hogy olyan mértékli véltozdsokrdl beszéliink, amelyeket
még azok sem vdllalnak fel, akik felismerik a jelenlegi életmddjukban rejlé veszélyeket,
illetve ha eljutnak a felismerésig, cselekvésiik szembeiitkozik a korlatlan gazdasagi
novekedést tdimogaté tarsadalmi rendszerrel.

Ahhoz, hogy az emberek dontéseikkel, tevékenységeikkel megakaddlyozzdk a jovobeli
természeti katasztr6fdk bekovetkezését, hatdsait csokkentsék, szokdsaikat, jelenlegi
életviteliiket, illetve alapvetden gondolkoddsmodjukat kell &talakitaniuk. A kornyezeti
problémaékat mordlis iigyként kell értelmezniiik, és a maguk globdlis teljességében kell
latniuk. Feliil kell irniuk a politikai cselekvések altal kijelolt hatarokat, az egyes régiok
problémadit kiemelni a lokdlis kulturdlis kozegiikb6l, hogy azutdn globdlis Osszefiiggések
rendszerében lassdk azok lényegi elemeit. [11] Nem azért kell bizonyos cselekedeteket
megtenniiik, mert ez elvards, hanem azért mert felelosséggel tartoznak a jovo generacioi irant.

3. Uj embertudomany, mint megoldasi lehetéség

A XXI. szdzadban megfigyelhetd globalizacié nemcsak a gazdasagra, és a tarsadalomra
fejt ki negativ hatdsokat, hanem — mint ahogy a fentiekben olvashat6 — a kornyezeti
egyensulyt is megbontja. Gondoljunk csak az emberiség olyan nagymértékli termeld- és
fogyasztd tevékenységére, amely egyrészt kornyezetszennyezd, mdsrészt meg nem ujuld
nyersanyagforrdsok kimeriiléséhez, az erdok pusztuldsdhoz, a hdmérséklet emelkedéséhez, a
viz tartalékok apaddsidhoz vezet.

Az egyes elorejelzések is ,arra utalnak, hogy a természet erdforrdsainak és
szolgadltatasainak jelenlegi haszndlata mdris meghaladja a Fold hosszii tdavi eltarto-
képességének kapacitdsat. ... Ha a Foldon mindenki ugyanolyan okologiai szinvonalon élne,
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mint az észak-amerikaiak, akkor a miiszaki fejlettség mai adottsdgai mellett hdarom Foldre
lenne sziikségiink, hogy kielégitsiik a teljes anyagigényt.” [12]

Az okologiai labnyom kiszdmitdsa, a bioldgiai kapacitdssal valé Osszehasonlitdsa azt
mutatja, hogy a gazdasigi fejlodés fenntarthatosdganak kiiszobét mar a XX. szdzadban
atléptiik. Az életmodunk kovetkezményeként jelentkezd kornyezetszennyezés, a kornyezet
pusztitdsa végsd soron a Fold életképességét veszélyezteti. A XXI. szdzad elejére tehat
bizonyossd valt, hogy a vilagméretli katasztrofat csak egy, az egész vildgot atfogd gazdasagi,
tarsadalmi és technoldgiai véltozads akaddlyozhatja meg. Erre pedig csak akkor van lehetdség,
ha az emberi alapértékek és attitlidok 0j etikai normdk jegyében atalakulnak, gyokeresen 1j
alapokra helyezve az ember és természet viszonyat. [13]

,Nemcsak arra van tehdt sziikség, hogy a problémdkkal foglalkozzunk, de ennél sokkal
fontosabb, hogy gondolkoddsunkat forditsuk helyes irdnyba: ldssuk (a problémdk)
osszefiiggéseit, és felismerjiik egy uj, a fenntarthatosdag értékrendjében gyokerezd irdny
kifejlesztésének alapvetd sziikségességét.” [14]

De vajon megsziilethet-e egy olyan uj etikai gondolkodds, amelynek jegyében a
globalizdl6d6 vildg embere képes sajat természeti €s tarsadalmi kornyezetével kialakitott
kapcsolatat, és azdltal a gazdasagi fejlodés fenntarthatésdgat megkérddjelezd életmdd;jat
alapjaiban megvaltoztatni? McLuhan [15] ,,globdlis falu” eszméje tdmogatja az emlitett etikai
gondolkodds kialakuldsat. A kommunikaciés forradalom eredményeként 1étrejovo ,,globdlis
falu” ugyanis a hatdrvonalakat megsziinteti, €s egyetlen informécids kozosségként mikodve
segiti a globalizacié folyamatéat kiséré negativ fejlemények kikiiszobolését. Ezt a globalis
parbeszédre épiild tudomdnykozi megkozelitési moédot a  szakirodalom  [16]
embertudoménynak nevezi.

Fromm [17] szerint ez az embertudomdny a globdlis problémdk értelmezését, a
globalizacié negativ hatdsat csokkentd alternativ életmod kialakitdsat, valamint a korunkat
jellemzd fogyasztéi magatartds emberi 1étiinket pusztitd, kédros kovetkezményeinek a
felszamoldasat segiti.

Az alébbi kérdéseket vizsgalja:

— Hogyan valthatja fel a végtelen gazdasagi novekedés napjainkban is uralkodd
szemléletét a korlatozott novekedés elve?

— Hogyan tehetd olyan mértékiivé a technikai fejlodés, hogy az ne veszélyeztesse az
ember 16tét?

— Hogyan teremthet0k meg annak a j6 mindségl életformédnak a feltételei, amely
nem a minden hatdron tdl novo fogyasztasra, az egyre novekvd komfortigények
maximalis kielégitésére 0sztonzi az embereket?

— Hogyan terjeszthet6 ki az egyéni kezdeményezés lehetdsége a gazdasag teriiletérol
az élet mas teriileteire?

Az ilyen és az ezekhez hasonld problémadk egyértelmt megfogalmazasaval valik Fromm
szerint az Uj embertudomdny egy Uj etika, az etikus globalizici6 alapjava. Egy olyan
alkalmazott filozéfia, amely a XXI. szdzad emberének 1étét érintd kérdésekkel éltalanos
fogalmi keretek kozott foglalkozik, és a filoz6fiai mélységli embermagyarazatbol kiindulva
egyuttal a mindennapi gyakorlatot érintd utmutatdst ad a globalizal6dé vildg viszonyai kozotti
eligazodédshoz.

Fromm gondolatait megprébdlja a kozvetlen és kozvetett tarsadalmi, természeti
kornyezetiikre alkalmazni, ezért az dltala embertudomédnynak nevezett alkalmazott filozéfiai
kutatdsok alkalmasak a globalizaci6 problematikdjdnak, a globalizdlédast kisérd gazdasagi,
tarsadalmi, kornyezeti, politikai és etikai kérdéseknek, a tudomdnyos és technoldgiai
valtozdsok tarsadalmi kovetkezményeinek vizsgdlatara. A filozofiai kutatdsok azonban csak
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az elméleti alapjat teremtik meg gondolkoddsmoédunk, szokdsaink, életviteliink dtalakitasanak.
A tényleges valtozdshoz ennél tobbre, gondolatainak, dontéseink gyakorlatban valé
alkalmazdasara is sziikség van.

Mivel altaldnos tényként fogadhatd el a ,mindig tanitunk, mindig tanulunk” elv, igy
minden felnéttnek, de kiilonosen nekiink, pedagdégusoknak jelentds szerepiink van abban,
hogy a felndvekvd generdcidt ugy neveljiik, szokdsait tgy alakitsuk, hogy mindennapi
dontéseiket a meglévd kornyezeti/Okoldgiai ismereteik mellett az etikai szempontok is
befolydsoljdk. E célok megvaldsitasidt a konstruktiv ismeretelmélet és a ra épiilé tanuldsi-
tanitasi stratégidk azdltal segitik, hogy a tanuldsi folyamatban a megismerd, azaz a tanuld
aktiv befogadoként jelenik meg. Nemcsak reprodukélja, hanem meg is teremti az ismereteket,
illetve ezzel egyidejiileg egy életformat, viselkedési format sajatit el. Mivel a
kornyezetvédelem, az ebbdl kinovd kornyezeti nevelés, fenntarthatdsidgra nevelés olyan
fogalomkort jelent, ahol az alapfogalmak, az ismeretek megszerzése mellett ugyanolyan
fontos az ezekre épiild attitlid, magatartds-, és viselkedésforma, az aktiv részvételnek, a
cselekvésnek kiemelkedd a szerepe.

4. Befejezés

Az emberiség évezredek Ota tartdé fejlodését napjainkban egy megtorpands jellemzi.
Eldszor érezziik gy, hogy a technikai fejlodés, a gazdasdg, a kornyezet és a tarsadalom
szerkezetében bekovetkezd véltozdsok hosszi tdvon nem alkalmasak megnovekedett
sziikségleteink kielégitésére. Gondoljunk csak arra, hogy olyan mértékben haszndljuk a
rendelkezésre 4ll6 nyersanyag-, és energiaforrdsokat, amely tartalékaink elfogyasztisat,
felélését eredményezi. Ek6zben a rohand életmddunkkal egyiitt jaré tevékenységeink globdlis
kornyezeti problémdk kialakuldsdhoz vezetnek. Ennek elkeriilése érdekében Kkeriilt
bevezetésre a fenntarthatésag, a fenntarthat6 fejlodés fogalma.

Napjainkban a fenntarthatésdg egyik kozismert szlogenje a ,,Gondolkodj globdlisan,
cselekedj lokdlisan!” mondat, amely azt a jelentéstartalmat hordozza magaban, hogy a
konkrét, kozvetlen kornyezetiinkben végzett cselekvéseink hatdssal vannak a tdliink
foldrajzilag €s idoben egyarant tavol 1év globalis kornyezetiinkre.

Ennek az elvnek az etikai megfeleldjét fogalmazza meg Peter Singer Famine, Affluence,
and Morality cimi munkdjéban, ahol arra hivja fel a figyelmet, hogy sem a tavolsag, sem az,
hogy masok is vannak a kornyezetiinkben nem ment fel benniinket bizonyos cselekvések
elvégzése alol. Az emberiség sajat tarsadalmi érdekein vald tdllépés erkolcsi fontossagat
hangstlyozza, amit az egyéni cselekvések hosszu tavu, az individuumon tdlmutato, globdlis
kovetkezményeivel magyaraz.

Mivel az emberek fogyasztéi magatartdsanak hatdsdara a természet az értékmentes emberi
manipuldcié targydva valt, [18] elkeriilhetetlen az emberek gondolkoddsmddjanak,
életvitelének megvéltoztatdsa, az etika kiterjesztése, életfeltételeink, kornyezetiink, Foldiink
megvédése érdekében. Erich Fromm embertudomdnynak nevezi azt az 0j humanista
tudoményt, amely egy alternativ életformdt, felfogast kindl a globalizaci6 eredményeként
1étrejovo gazdasagi, tarsadalmi problémaék értelmezésére, negativ hatdsainak kikiiszobolésére.
Ebben a folyamatban szerepet jatszanak a sziilok, a pedagdgusok, a megfeleld értékeket
képviseld6 média és a cselekvési teret meghatdrozé politika résztvevdi egyarant. Kiillonosen
nagy szerep harul felndttekre, (kiemelten) a pedagdgusokra, mert 6k a jovo generdciok
neveléséért feleldsek.
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Teachers Sharing and Creating Knowledge on the Internet
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Abstract: The issue of teachers sharing and creating knowledge on the Internet is a new field
in the research of knowledge management (KM). This study reviews the current literature
about teachers sharing and creating knowledge on the Internet. As one of the most important
factors of knowledge- sharing is the propensity to do so, the study also gives a detailed review
on the role of interpersonal trust among teachers using the Internet, as well as, the different
motivations that can lead to teachers sharing their expertise and knowledge with each other
using the Internet. Practical implications for increasing the effectiveness of the Internet in
teachers’ knowledge management are included.

Keywords: teachers’ knowledge-sharing, online professional community, motivation factors

1 Introduction

Teachers are often regarded as the source of knowledge and therefore they are often viewed as
experts of knowledge management. Knowledge management (KM) is an established
discipline since 1991 [8]. The research of KM can be linked to different areas of discipline;
with a broad range of topics. Knowledge is not just a transfer of information but also a social
phenomenon which is affected by a lot of factors, therefore knowledge management deals
with both individual knowledge and ‘social’ knowledge that is embedded in organizational
practice or processes. Schools work a bit like
enterprises: they develop knowledge from their operation, and they also face the difficulties of
organisational knowledge management, e.g.: distribution, storing and reuse of knowledge [6].
Sharing and creating online knowledge, however, have some advantages for teachers: they
have the freedom of evaluating the sources they want to use, they can have access to
colleagues’ opinions and they can develop some important competency, e.g.: analysis,
providing and accepting feedback [6].

The promotion of information technology does not necessarily lead to the success of
KM practice. Although extracting and storing knowledge might be the most frequently carried
out tasks with computers, these are only ‘basic’ methods while information technology can
cope with applications, that are much more complex and interactive (e.g. intranets, chat
rooms, blogs, etc.). On the other hand even the later and more complex applications are bound
to fail in the service of KM, if the teachers are impaired in or not willing to use them. This is
why the following sections deal with what is needed on the part of the teachers for engaging
in knowledge-sharing via Internet and what can be said about the practice of Internet-based
knowledge management based on research so far.

2 Professional Virtual Communities for Teachers

To sustain continuous professional development teachers have to engage in both
formal and informal knowledge sharing. Formal knowledge sharing has been criticized for
having the potential to result in codified learning, while participating in an informal
knowledge sharing community can be helpful to have positive changes in teachers’ attitudes,
skills, behaviour [3].
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The online professional communities are mostly informal in the sense of the anonimity
and voluntary participation of their users. The members of professional communities share
common values and norms, reflect critically to each other, discuss professional topics, have
common interests and work collaboratively to achieve common aims. The characteristics of
an online virtual community is described by Lee: the community works in the cyberspace, the
activities of the community are enabled by IT tools, the topics of the community are
suggested by the participants, the participants build up their relationship by communication
and interaction [7].

3 Online interpersonal trust formations among teachers

Rotter [9] defines interpersonal trust as expectancy held by an individual that “the
word, promise, verbal or written statement of another individual can be relied upon”. If
another individual is being recognized as reliable, people will be more willing to engage in
social exchange in general and cooperative interactions in particular. Interpersonal trust
traditionally is formed in face-to-face interactions. In physical settings we have several factors
guiding us about the other persons’ reliability such as: predictability, dependability, faith,
ability, benevolence, and integrity of community members [2]. The virtual setting however
gives no social clues and creates a sense of social distance which makes building trust
towards one another harder. Some researchers argue that Internet users do not live in a virtual
reality but they rather build links to their everyday life and practices in the physical setting.
Others suggest creating some presence of the physical context (e.g. annual meetings) to help
the formation of trust among fellow online community members. It is also a known fact that
existing organizational norms, the quality of relationship with colleagues, and institutional
mechanisms usually have a major effect on online activity and performance. On the other
hand this effect is not one-sided. The opinions and resources provided by online community
members can have an impact on organizational behaviour, as well.

Teachers are expected to constantly improve their technical skills as well as being up-
to-date in their subject area. Zahner, therefore, argues that online KM fulfils teachers’ needs
by giving opportunity to share resources, ideas, expertise and experience in online
discussions. At the same time Vance sheds light on a mechanism that can hinder online
knowledge-sharing: in individual teaching practice teachers have a sense of autonomy and
because of this notion they feel both reluctant to intrude upon someone else and sensitive to
the risk of rejection by other teachers. Little’s research gives further evidence that teachers in
communities of practice usually protect their boundaries by only giving advice when directly
asked to do so and by preferring to read passively rather then engaging in a discussion. [11]

Some other studies suggest that the difficulties of online knowledge management may
involve poor understanding of new organisational and cultural issues [12], lack of time [6],
negative attitudes to new IT tools [1], little experience using IT tools [5] and teachers’ selfish
attitude [3].

Young and Cheng [12] investigated the interplay between the physical and virtual
social contexts during a 6-months period among elementary and junior high school teachers
who used a Web-based knowledge management system (KMS) to share their knowledge. The
participants were 49 teachers from Taiwan, aged 25 to 55 years (M=35 years), with a history
of using SCTNet- the largest KMS for the professional teacher community in Taiwan
supported by the Education Administration Department- for 1 to 5 years, with the mean
duration of 3 years. The main problem concerning their usage was that only 2 percent of the
total registered members accessed daily, and fewer than 5 percent of those who accessed
SCTNet routinely contributed more than 80 percent of the overall knowledge posting.
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To explore this “syndrome” the researchers conducted phenomenological interviews
and the interpretative analysis of those interviews resulted in revealing three important facets
of the interpersonal trust formation process in using the Web-based KMS: a.) the social role
of the teachers, b.) the rigid and tight professional community and c.) the keys to breaking
through. In their bottom-up data analysis process they identified 400 non-overlapping
meaning units that related to interpersonal trust and could be labelled with proper concept
names. They assigned twenty-eight concepts/labels to these meaning units and finally
clustered them into the three themes listed above.

One of the general findings of the interviews was that teachers were afraid of losing
their privacy in the public platform given that one had to be registered through an e-mail
address to access the site and there was no special protection provided. Researches argue that
members of SCTNet relied heavily on text as the medium for self-presentation and
communication. The absence of cues from face-to-face interactions resulted in some cases
that they feared disapproval and shame attached to not acting as a ‘professional’ and thus
losing the social position of a teacher.

The social role of teachers in Taiwan consists of a strong sense of superiority based on
the systematic academic training they have undergone and the abilities that are culturally
granted to them by the public, such as wisdom, excellence, knowledge and perfection. These
high expectations obviously make teachers want to maintain this position by looking
extremely knowledgeable, so when making comments in a professional forum they are extra
cautious not to harm this culturally assigned social role by getting something ‘wrong’.

Young and Cheng [11] argue that another facet of explaining teachers’ behavior
regarding Web-based KM is the tight and rigid professional community they live in. Usually
teachers share their problems and failures only with their closest colleagues and best friends,
one of the underlying reasons being that they want to retain their professional status in the eye
of ‘strangers’. Apart from evading the embarrassment they would have to face when being
caught making a mistake, they also avoid interfering with the professional territory of others,
since every teacher is supposed to be excellent.

4 Motivation for Teachers’ Knowledge Sharing

Ling [3] claims that only 4 — 10% of the members in online communities produce the
50 — 80% of the messages and resources shared, while the others are inactive (Hur, Brush,
2009). These results highlight the important question of the motivators and barriers of online
knowledge sharing.

Hew and Hara [2] explored what motivates the teachers to share their knowledge in
online professional communities. They based their study on online observations and
interviews. Seven motivators were revealed in the study: collectivism (teachers share
knowledge to improve the welfare of community members), reciprocity (teachers want to
share knowledge because they have recieved help from others and want to compensate),
personal gain (knowledge sharing helps teachers to gain new knowledge, reputation or
support), altruism (teachers feel empathy for other teachers’ struggles and want to help them),
anonymity (it motivates the individuals to be more open), respectful environment (it helps to
reduce the possibility of being attacked for one’s views), interest of the seeker (teachers share
knowledge for the sake of the seeker, and not for the whole community).

Hur and Brush’s 2009 research [3] based on online observations and interviews shows
a somewhat different picture in this field. In their study the emotional side of knowledge
sharing got into focus. They identified five reasons why teachers share knowledge:

1. sharing emotions (not just because of the number of postings, but also because of the
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great attention they got from the community, which encouraged other teachers to share

their own porblems)

2. utilizing the adventage of online environments (teachers could safely share issues they
could not with local colleagues, the environment provided them with opportunities to
communicate with a large audience)

3. combating teacher isolation (isolated school environment or lack of understanding
people, lack of time)

4. exploring ideas (teachers searched for unique ideas, they had special needs which were
often met in online communities)

5. experiencing a sense of camaraderie (it developed during the participation, these
friendships encouraged them to participate more in discussions).

Lin and Chen in their 2009 study [6] introduce three theories explaining knowledge-
sharing motivation. The first one is Kankanhalli’s social exchange theory, which states that
knowledge self-efficacy and enjoyment in helping others have great impact on online
knowledge sharing. He points out that external motivators like reciprocity and organisational
reward are affected by context, while internal motivators like self efficacy and helping others
are context free. Next they write about the social cognitive theory, which refers to the benefits
and costs of performing a behavior, making the individual’s outcome expectations affect the
motivation at a large scale. There are three forms of outcome expectations: physical
expectations (feelings of pleasantness, uncomfortableness, etc.), social expectations (social
recognitions, financial rewards, power, praise, etc.) and self-evaluative expectations (self-
satisfaction, self-devaluation, etc.), all of which can be the reason behind the sharing
behaviour. The third used theory is about identification-based trust. According to it, for
members to want participate in the knowledge-sharing process via Internet, they have to
understand, agree and identify with each others’ needs and to believe that their interests will
be protected. Bishop indicates that the actions and behaviours of the online community
members are motivated by their desires and not by their needs and that the extent of the
participatory behaviours is influenced by their own goals, plans, values, beliefs and interests.

5 The keys to breaking through

In the sections above we shed light on many problems that can arise when one wants
to motivate teachers to share their knowledge on the Web. In this section we want to revise
some of the “good practice” of breaking through these problems and give some practical
implications mostly based on Young and Cheng’s article [11]. As we stated before there is a
strong desire in teachers to be perceived and to feel knowledgeable, but they cannot reach
their goal simply by their classroom work or sharing their thoughts with best friends. They
need frequent interaction with other professionals and this is where information technology
can be at their service. Once some members take the plunge and admit their shortcomings to
the virtual community, not only can they inspire others to do so as well, but they help the
formation of trust, which will result in further sharing of knowledge and experiences. The
initially silent users become ‘insiders’ as they are influenced by other members. One way of
this change is when they realize that they are not the only ones facing problems in teaching,
which creates a common social identity. The other way is when others’ comments or shared
thoughts help them in their practice which results in appreciation for them and a greater will
to interact with them. For those who shared their problems or failures, emotional reassurance
or practical advice will make up for the ‘shame’ they might experience in the beginning when
they harm their own ‘face’ as a teacher. We believe that Young and Cheng made a useful
statement when suggesting combining face-to-face meetings and virtual work. These
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encounters strengthen the building of trust and create a family-like affection in the members.
Not only will they feel that they have a ‘real’ community to rely on, these meetings can also
foster further topics and shared interest to be integrated into future online discussions.

6 The relationship between online behaviors, online roles and the
functioning of online learning communities

Lin et al. [7] found that for any group to perform well via an online setting, group
members must recognize their functional roles in knowledge-related activities, and each
member must act accordingly to his/her role in the processes of sharing and creating
knowledge. Yeh [10] conducted a research with 32 pre-service teachers who participated in an
18-week instruction program on the Internet. His analysis resulted in finding 13 online
behaviors and 8 different online roles. The most common behaviors were constructing a
positive atmosphere, providing opinions for group assignments, and providing reminders of
assignment-related work; while the least common behavior was explaining the problems of
others. There were six groups that had to communicate with each other. Regarding the
functioning the most important roles were information providers, opinion providers and
troublemakers within the group, whereas between groups the most important roles had been
supervisors and troublemakers. The interaction between online roles and behaviors are
summarized bellow in Table 3.

Table 3: The interplay between online behavior and online roles

Online roles The online behavior they consist of
1. Supervisors Providing opinions for group functioning
Encouraging opinions about/responses to group
2. Information providers Sharing information
3. Group instructors Clarifying concepts
4. Atmosphere constrictors | Constructing a positive atmosphere
5. Opinion providers Providing opinions for group assignments
6. Reminders Providing reminders of assignment-related work
7. Trouble-makers Explaining personal problems
8. Problem solvers Answering questions
Explaining the problems of others
Solving problems

7 Conclusion

As we revealed in the sections above there are a lot of circumstances and internal
factors that can ‘go the wrong way’ when teachers use the Web for sharing and creating
knowledge. Special attention should be paid to the issue of trust formation in online
communities, as well as, to the ways teachers can be motivated, be it through an external or an
internal factor. However, web-based knowledge sharing is a fast and innovative way of KM
and can produce many benefits for teachers. Based on good practice we can say that creating a
‘real community’ with a sense of warm feelings towards one another can be the outmost
important goal one can set, when trying to aid Web- based KM.

Most of the researches have been carried out in Asia, therefore, future research in
Europe should investigate these topics to find similarities and differences, as without them
there is no way of knowing how universal these findings are.
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Abstract: The research activity has developed in two ways since our book being published
last year. We extended the research population with the correspondence students of our
faculty, and the Janos Selye University from Slovakia joined to the research with using our
questionnaire. With these improvements we have the possibility to make comparative analysis
from more aspects. In this article we check if the 15-year trend continues on the 2009 first
year full-time students’ motivations. We also try to demonstrate the similarities and
differences among the first year full-time and correspondence students’ motivations in the
academic year 2009/2010. We also examine if the results and trends of the 16 year research
on the full-time students’ motivations are the similar on the correspondence students’
motivations.

Keywords: motivation, studying, full-time students, correspondence students.

1 Introduction

In the academic year 2008/2009 the research on student motivation ended its 15 year period.
After writing a book on the 15 year results the authors and the members of the research group
decided to continue the work. So the questionnaire made in 2002 was used to get data from
the students of the academic year 2009/2010. We asked 227 full-time and 70 correspondence
first-year students coming from all the three main courses, the mechanical engineering, the
information technology and the management. The answerers cover the 50 % of the full-time
and 35% of the correspondence students. The examination of the correspondence students is a
new area of the research as this population has never been asked in this research before. With
extending the research we would like to prove our assumption that the correspondence
students are more motivated than the full-time students and their motivation is more
concentrated on the fields of getting a diploma and knowledge.

2 Why did the students choose to attend a higher education institution?

The most important motivating factor for the students is to get a diploma. The full-time
students’ data show that comparing to the previous years there is a decrease in this factor as a
goal. The option “I need a diploma” was very important for 80 % in the previous years
sometimes the level was above 85 %. In the last year it decreased under 80 %, (78 %). The
decreasing tendency of the option ‘“Nowadays nobody can get bye without a diploma”
continues. 10 years ago this option was motivating for more than 90 % of the answerers,
while this level was in 2008 only 65 % and 50 % in 2009. 32 % gave the answer, that it is
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very important for me.

There is no significant change in the ranking of the option I need a diploma to reach
carrier aims. They believe that a good job and carrier can only be attained by having a
diploma. The level of it is slightly lower, 84 %, while in the previous years it was between 85-
91 %. “I know my aims and I need a diploma to realize them” option was always ranked
between 54-76 % in the last 16 years; in 2009 the level is 64 %, which is around the mean.

As a result of the economic crisis, the high level of unemployment rates and the
problem of those youngsters who are seeking for a job with a GSCE but without any
qualifications increased the priority of the factor that they attend a higher education institution
as they don’t want be unemployed, job market entrants. The level was 30 % in 1998 and 68 %
in 2009, which is the highest rate ever for this option.

The students’ relation to studying is getting worse and worse. The rate of those who
prefer studying was between 6,5-1,5 %in the past, while in 2009 this rate is on 0,44%. Only
one student marked this option as being important for him form the answerers in 2009. 7,93 %
say that he likes studying than dislikes. 62 % dislike studying than like studying. The option
that “I have interest on some subjects” is around 61 %, which shows no real change to the
previous years.

As we have already mentioned in 2009 the correspondence students were also asked
about their motivation for studying. We did it as we assume that their beliefs and norms differ
from the full-time students’ ones as they work or have an idea where to work. We asked only
the first year correspondence students.

Our assumption was that the correspondence students also rank to get a diploma as the
most important motivating factor. This assumption is backed by the results, but there are some
differences in the rankings comparing to the full-time students’ answers (see Table 1).

Table 1: The students’ ranking of the motivating factors
on the full-time and correspondence courses
(Why did the students choose to attend a higher education institution?)

1. 2. 3. 4. 5.
F | I would like to I'need a I'need a I want to be I know my aims
assure my future |diploma to get a |diploma more and [ need a
by earning a good job and independent diploma to realize
diploma salary them
84%) 81%) (78%) (72%) (65%)
C|Iknow my aims |Iwouldliketo |Ineeda I need a Nowadays
and [ need a assure my future | diploma to get |diploma nobody can get
diploma to by earning a a good job and bye without a
realize them diploma salary diploma
(83%) (80%) (74 %) (74 %) (63%)

F: full-time, C: correspondence

The correspondence students are more conscious about why they attend higher
education. “I know my aims and I need a diploma to realize them” option was 18 % higher
among them. 57 % of the correspondence students say that they really know there aims, while
only 26 % says from the full-time students the same. The rate of doubtful students is 15 %
higher among the full-time students.

The next three factors’ order is the same as among the full-time students, but the
ranking is one rank lower. It is not surprising that the correspondence students know what
they want to be, where they want to work and to reach this goal they need a certain diploma
with qualification. As a contrast the full-time students don’t really know how to get a good
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job, but they want a diploma. Their motivation to be more independent is stronger than
knowing their aims.

Not only the carrier aims but the relation to studying show differences. 8,57 % of the
correspondence students really like studying, while this rate is 0,44 % among the full-time
students. 14,29 % like studying, which is double the full-time students’ the rate (7,93 %). 12
% more correspondence students say that they like studying than dislike doing it. 30 %
correspondence student more dislike than like, while 60 % full-time students dislike than like.

The option to avoid being unemployed is only 22 % among the correspondence
students, while this rate is more than 3 times higher among the full-time ones (68 %). The
reason can be that more correspondence students have a job when they come to higher
education than the full-time ones.

It is also a significant difference, that 13 % more correspondence students think about
having a second diploma after absolving the first one.

3 Why had our students chosen to enrol at the GAMF Faculty?

Most of the students choose the GAMF Faculty as they are interested in the course and the
profession, which can be learnt here. They also find it motivating that they want that kind of
knowledge which they can get at this faculty and they are interested in their major as they
believe that the chosen profession gives them perspective for the future. The full-time and
correspondence students share these beliefs and there can be seen no major differences.

The correspondence students show no significant difference in the ranking of the
factors, but the importance of each factor is slightly different from the full-time students’
beliefs and norms (see Table 2).

The data demonstrate that the correspondence students’ results are higher in all
factors. The option “I am interested in this profession” is 14 % higher if compare the answers,
which mark this factor as being very important for them. The level is still 9 % higher, if we
analyse the very important and important answers together. The difference is bigger for the
option “I want that kind of knowledge which I can get at this faculty” (22 % for very
important, 16 % for very important and important). 15 % more correspondence students think
that their chosen profession has a future than full-time ones.

Table 2: The students’ ranking of the motivating factors
on the full-time and correspondence courses
(Why had our students chosen to enrol at the GAMF Faculty?)

2009 Full-time | Correspondence

“I am interested in this|1. 43 57
profession” 1-2. 82 91
“I want that kind of knowledge | 1. 24 46
which I can get at this faculty” |1-2. 69 85
“This profession has a future” |1. 25 40

1-2. 62 63
“The subjects I want to study | 1. 19 24
are offered by this major” 1-2. 45 60
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4 What kind of achievements do the students target?

First we are comparing the full-time students’ norms and beliefs. The first year students rank
first the option “To become a qualified expert”. It was the tendency in the previous years too.
There is a new motivating factor in the top ranking. It is important for the students not to be
embarrassed because of bad results. Here we have to admit, that this option is ranked second
mostly by the IT students, but also a priority for the mechanical engineer and manager
students as well. The third highly motivating factor is “To earn a diploma as soon as
possible”. The sooner they complete their studies, the less they have to pay. Respect for their
parents has a strong influence as this option is ranked fourth and so a majority of the asked
students studies to make their family proud through the attainment of good grades.

When comparing the answers of the correspondence students we realize that their
norms and beliefs are different in many ways comparing to the full-time students. The first
year correspondence students gave the following ranking: the most important for them is the
parents’ honour. They try to finish school as soon as possible, in order to reach this goal they
work hard to get the best out of them. The decrease of study expenses is not ranked in the
front, but to want to get as much from the teachers on the intellectual level as they can.

S What spurs on GAMF students to achieve their stated goals?

Among the most inspiring reasons are “To have a grasp of everything in this profession” and
“To earn much money” for the full-time students. They rank 3 “To learn to have good
recommendations once they start the job-search” option. After these options they emphasize
the importance of not getting into financial trouble because of unsuccessful exams and their
extra costs. The intellectual improvement comes only after these factors.

The correspondence students show differences. They want to have a grasp of
everything in their chosen profession, they also study to prove for themselves that they are
able getting a diploma form a higher education institution. Money comes the third place and
the importance of the improvement of their skills and knowledge is ranked in the forth place.

The main difference among the full-time and the correspondence students is that the
correspondence students rank those goals as being important, which make them a better
expert with higher knowledge and skills, while the full-time students are more oriented to
financial benefits.

From the rankings and tendencies we can state that the correspondence students are
more profession oriented and they are more self-conscious about why they are willing to get a
diploma. We can also see that the answers for these questions areas support the results of the
first two ones.

6 The development of the factors/influences that hinder the achievement of
the study-goals of GAMF students

When examining the data and results of the 2009 survey we can realize some changes. Most
students delay attendance as they are easily tempted and so they get involved in more
interesting activities than studying. The students give the first rank for this option among the
negative factors (85%). In the previous years this option was the second or third but in 2009 it
is top priority.
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The students say that they don’t study because there was always something more
interesting to do than studying for them. 21-22 % of the answerers ranked this option very
typical for them, the level is 52-53 % if we analyse the very typical and typical options
together. If this is extended with the hesitant ones the result is around 85 %.

The negative influence appears differently among the correspondence students. We
assume that as they have a job they are more tired. As most of them have a family they have
other things to do after work than studying for the lectures held at the weekend. Some hobbies
also have stronger influence on them than studying (see Table 3).

Table 3: The students’ ranking of the motivating factors
on the full-time and correspondence courses
(factors that hinder the achievement of the study-goals)

2009 Full-time | Correspondence
“I work beside studying, so I am tired” 1. 6 56
1-2. 12 77
1-3 26 100
“I] am easily tempted and so I get involved in more 1. 21 16
interesting activities than studying” 1-2. 52 43
1-3 84 66
“There are compulsory subjects who are 1. 21 14
unnecessary in my case and there is too much| 1-2. 47 33
emphasis put on them in the light of what I shall
. e 1-3 79 67
need to master in my chosen specialization”
“I tend to delay work” 1. 22 13
1-2. 53 33
1-3 85 59
“Some compulsory subjects are unimportant in 1. 21 11
my case” 1-2. 42 24
1-3 76 51
“My personal problems hinder me in studying” 1. 7 24
1-2. 22 43
1-3 57 67
“There are other activities, which hinder me in 1. 10 27
studying” 1-2. 38 54
1-3 76 81

The correspondence students rank the option “I work beside studying, so I am tired”
for the first place. Then comes the option “There are other activities, which hinder me in
studying” in their norms. While only 26 % of the full-time students say that being tired has a
negative influence on their studying motivations, all of the correspondence students mark this
option. The other activities are always ranked higher among the correspondence students too.

84 % of the full-time students say that the option “I am easily tempted and so I get
involved in more interesting activities than studying” is the top hindering factor for them.
This level is 66 % among the correspondence students.

Almost the same negative influence caused by the personal problems with its 67 %
rate.

When we analyse the answers we can see that more full-time students think that some
compulsory subjects are unimportant in their case so they don’t really want to study them.
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Summarizing the results we can state that the correspondence students are more
studying oriented than the full-time students. They believe that to reach the carrier goals they
have to widen their knowledge, develop their skills and chose the best course. They are also
self-conscious when choosing a higher educational institution.

7 Conclusions

In this article our main aim was to compare the previous years’ results to the 2009 ones. We
also made a comparative analysis between the full-time and correspondence students. The
results show that there is a decline in the importance of getting a diploma as a target. While in
1990 90 % of the answerers said that this is their main goal, now only 50 % share this belief.
To avoid being unemployed is getting stronger in the last few years and the tendency
continues in 2009 too. When examining the hindering factors we can see that the students
tend to delay work and this influence is again the strongest after many years.

When comparing the full-time and correspondence students’ norms and beliefs the
results show that the correspondence students know their aims, and also have a concept how
to reach these goals.

The GAMEF Faculty is chosen by the correspondence students under consideration,
they show more willingness to study to reach their aims and goals and become a qualified
expert. As a summary we can state that there only slight changes in the full-time students’
perspectives comparing to the previous years, and the correspondence students are more
motivated for studying than the full-time ones.
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Management ICT in teaching accounting
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Abstract: The question we ask today is not shall we use new technology in the classroom, the
questions is how to use it? Implementing information and communication technologies in the
classroom requires strategic planning from teachers to be supported with adequate tools and
resources. Using computing in teaching and learning process involves students in learning
accounting and helps implementation of the accounting theory. ICT in classroom is a resource
which helps students to learn how to use the accounting software and the learning may have
taken place through employment.

Keywords: teaching accounting, ICT, classroom, learning process.

1 Introduction

Continual technological change and demands for new knowledge takes temporal component
of life in the foreground. Education thus becomes a lifelong process. Needs for operational
knowledge and skills of their application are growing. In this context, it recognizes a variety
of cognitive, affective, social and work-have competencies that have never been so important
as today. It develops teamwork, control emotions, and nonviolent communication skills such
as communication and computer literacy, desire to improve performance, to improve the
quality of work and responsibility. Education adapts to economic development and helps
individuals to integrate into a social function. As such, it becomes an instrument of
socialization.[1] In order to accommodate changes in education, there is a greater need to
constantly modernize teaching process and to introduce new technologies and new teaching
methods.

2 Modernization of the teaching process

Learning is by definition a complex psychological process which includes the adoption of
habits, information, knowledge, skills and abilities.[2] Learning is influenced by a number of
factors, physiological and psychological. Questioning the results of the educational process in
recent years increasingly attracted the society. Traditional schools based on memorizing and
reproduction of facts can not meet modern society, which requires ability to make quick and
effective decision-making, will to deal with the risk, correction of the load, action without
hesitation and loss of valuable time, and not to lose their jobs and destroy projects, too.
Several decades after the accounting practices applied computer as an indispensable basic tool
in classrooms to introduce new technologies that require new teaching methods. Teaching
methods are forms and procedures that teachers and students under the terms of the
institutional framework adopted by the natural and social reality that surrounds them.[3] In
the teaching methods, it appears different strategies of teaching and learning which are
systematically planned combination of learning activities and teaching for cognitive
structuring of teaching. The strategy determines the way of preparation and teaching process
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for acquiring knowledge, skills and attitudes. Teachers must be prepared for the appropriate
type of instruction, supported by appropriate technology, materials and equipment, materials
and equipment, and educational activities appropriate to the active mode of realization of the
educational process. For this purpose, it develops appropriate and active methods. In teaching,
it can implement various combinations of different active methods. Active methods are
purposeful for reasons other than knowledge and develop skills and attitudes. Using
computers in teaching, the school will come to an accountant who will not have to attend
secondary education, training or vocational IT training [4].

3 Application of computers in teaching

By organizing students, teachers, equipment and resources it will achieve information system
that enables memorization and retrieval of data, processing, transfer and issue to the data used
in the required time and the requested site.[5] With the creation of integrated information
systems, the focus shifts from teaching to the students and teachers tends to individualization
of instruction aimed to develop students’ abilities, preferences and interests. In doing so,
students practically apply the acquired knowledge. Beside the fact that teaching is tailored
educational goal, it allows students to discover the meaning of items for their future
profession. The school is due to the rapid scientific and technical and technological
development activities implemented to prepare students for future challenges and it will be
facing your work soon, too.[6] Students are introduced in the education process so that they
are approaching to the chosen profession and developing the competencies to perform specific
occupation. In doing so, you have to keep on your mind the substantial time and linking
theoretical and practical training. When students have theoretical knowledge, may lead to
difficulties in the accounting of certain business changes.[7] Through the classes they are
trained to logically connect all knowledge necessary for future interest and solving
problems.[6]

4 Requirements use of computers in teaching

To use applications of computers in teaching accounting it takes to achieve the specific
requirements. With the cabinet equipped with computers, it is necessary to have developed
software, accounting applications and professors who will work through the link theory with
practice. Without accurate and clear procedure it is impossible to do business books
keeping.[8] With the support of teachers, it can prevent many behavioural disturbances of
students by changing the environment. Teachers know from experience that most classrooms
were built and equipped so that it is hard to keep their students' motivation and involvement in
learning process. When the environment in the classroom is boring or unfocusing, then their
behaviour is usually transformed into one that is unacceptable and professors that they
interfere in the process of teaching. With the analysis of our way of talking to students in
schools and children at home, we are able to see how much students and children can tolerate,
and not to be destructive with their daily aggression to their surroundings.[9] Application of
computers in teaching accounting provides guidance on the teaching objectives, better
organization of work and objective control of success in teaching. Students have the option of
self-evaluation, ongoing relationships at work and high level of individualization of the work
process, from the feedback, control of the students’ activity to the objective evaluation and
knowledge during and on the end of studying. Using computers in teaching accountings opens
the possibility of distance learning, too. It allows students to be professional, regardless of
improvement in the time and place they choose, going through the learning materials at the
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speed they feel comfortable with and as many times as they wish. With a multitude of
benefits, the problem is a lack of mutual contact of students, loss of motivation and inability
to obtain direct answers for questions that appear through the studying.

5 Conclusion

The task of the educational institutions is to follow all changes and updates and implement a
new quality in teaching, especially in communication, in order to get students closer to the
real needs of the economy. Teaching students is the strongest link in the chain and the
strength can be achieved by proper access to the student and the subject problems using
appropriate methods and forms of work. To be able to use the mentioned activities, it is
desirable that they get involved as soon as possible and to be a part of interpersonal
communication through the work of the round tables for group discussions, tables for learning
in couples, social space, such as board games, comfortable furniture for social gathering. It is
essential that educational outcome is determined by competence and qualifications that would
meet the personal and professional needs. Without the application of appropriate modern
information and communication technologies it will not be possible to achieve tasks. Using
information and communication technology achieves the quality of the educational process
and students, besides linking theory with practice, become motivated and trained for lifelong
learning and work.
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Abstract: The improvement of motor ability, such as repetitive strength, is an important link
in contemporary health directed lifestyle and should present an important goal in physical
education and physical exercising. The students of the University of Applied sciences of
Slavonski Brod are provided with conditions and programs to affect development of repetitive
strength through regular classes in the fitness center. Besides defining the aim directed to
individual students’ characteristics and professional guidance, maximum functionality of the
exercising and emotional contentment of effects and results of the exercising are ensured.
Repetitive strength is the ability of long-lasting labor upon exterior weight not higher than
75% of the maximum [1]. It can be developed through entire life in different material and
spatial conditions and has a very wide scope of usage in real life as well as in higher
education institutions. It includes almost all muscle groups thus, through training sessions,
enabling the body easier achievement from inactivity to complete intensive physical activity.
The tasks of the educational training session in the function of repetitive strength
development are: a) anthropological: the influence on subcutaneous adipose tissue reduction
and activated muscle weight strengthening; b) motor: the relative and absolute repetitive
strength development; c) functional abilities: the activating of the lactate component of
anaerobic process, the synchronization of the nervous, muscular and energetic system, the
increase of the enzyme quantities which take part in anaerobic energetic processes; d)
educational: the introducing to basic kinesiology terminology, the influence on moral values
of the students and the acquiring of self-initiative lifelong exercising habit. The model of the
educational training session which is conducted at the University of Applied sciences of
Slavonski Brod will be presented based on aforesaid tasks.

Keywords: repetitive strength, training session, education

1 Introduction

At the University of Applied sciences of Slavonski Brod the session of Physical education
(Phys. Ed.) is a basic organizational working form which provides methodic and systematic
effect on anthropological status of a pupil [2]. The basic aim of Phys. Ed. is maintenance and
improvement of students’ health, first of all physical, but also psycho-social. A course is held
on both first and second year and is of compulsory character. To fulfill their task, Phys. Ed.
sessions must be organized and conducted in a way that students are completely involved in
every session, both in physical and mental aspect [2]. According to the expressed interests of
students, they are provided with conditions, program and educational training sessions so they
can, through regular classes, among other things affect the development of motor abilities,
such as repetitive strength. Thereby, with the defining of the aim directed at individual
characteristics, students’ interests and professional guidance, maximum functionality of
exercising and emotional content of the effects and exercising results are ensured. Phys. Ed.
educational training session focused on the repetitive strength development is conducted
within the conditional training of the students. That kind of the training session in teaching
differs from the conditional training of the athletes through its aims, modalities, intensity and
scope. By its shape and aims it is much more similar to recreational exercising and fitness, but
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there are also analogies with the general conditional preparation of athletes. At the same time,
it enables the influence on the regulation of some morphological features of the students, e.g.
body mass, subcutaneous adipose tissue, or aesthetic body remodeling [3]. Educational
training session of the repetitive strength development is conducted in the exercise room
where the students perform the exercises without exterior physical exertion and with exterior
physical exertion. The structure and duration of the educational training session are:
preliminary part (7 min), preparatory part (10 min), main A part (40 min), main B part (15
min) and closing part (8 min). Methodical organizational way of exercising is work in
stations. During the training session, the students are subjected to the set exertion which can
be defined as a total influence on the student’s organism that is achieved through the overall
educational work at the session [2, 4]. The optimal exertion usage results in a more proper
development of the adaptation processes and is extremely important for the students’
anthropological features transformation. At the beginning of the semester, during the initial
measurement, the students are determined with RMs (repetition maximum), which are then
the bases for determining the exertion on individual exercises in later training sessions during
the semester.

2 Preliminary part of the session

At the beginning of every training session, except the organizational steps and giving the
information about the training session, we apply training exercises of the global character for
achieving particular work ability and uplifting the functional level of the organism in the
duration of 5-10 min. Students in the exercise room are arranged in a free formation. To uplift
the functional level, use cardio machines, bicycles and stepper. If unable to use the trainers at
the same time, other students perform 5 — 6 functional exercises standing up. The exercises
are performed continuously in the duration of 25 - 30 seconds without disruption and rest.
Example of the functional exercises: low skipping, high skipping, vertical jumping (back-
forth), vertical jumping (left-right), jumping rope, front cross stepping to the left and right [4].

3 Preparatory part of the session

The students are still arranged in a free formation. In the preparatory part of the training
session, complex of general preparatory exercises without apparatuses is used. Due to their
characteristics and motor structure, they have a wide usage in teaching, as well as in fitness.
The complex development of entire anthropological status of the student, especially the
development of his motor abilities, can be successfully influenced on. It is necessary to reduce
the energy consumption by a working unit, i.e. to enhance the efficiency level of the certain
organic systems [1]. The training activities, which are meant to establish the stereotypes of
motion and moving coordination, are conducted. It is necessary to adjust the locomotor
apparatus to different types of muscle straining, i.e. muscle contractions. Since the task of the
training session is the development of repetitive strength, we use general preparatory
exercises which activate main responsible muscle groups with which we want to enhance the
effect of muscle strength. Basic characteristics and objectives of those exercises are:
relaxation exercises and muscle loosening, muscle stretching exercises, and muscle
strengthening exercises. Thus the muscles gain proper muscle vigor and tone required to
continue the training session. The students perform 8 exercises minimum in the duration of 10
min. They perform the exercises while standing in place in standing, lying, kneeling, and
squatting positions. Combinations of jumps, hops, lunges, turns, thrusts, bends, lifts, rotations,
and other motions are used [4].
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4 Main part of the session

Main A part of the session

In the main A part of the training session, the students perform 6 exercises for developing of
absolute-repetitive strength, i.e. the mastering of exterior exertion. The achievement of set
aims and tasks is in accordance with the state of the students’ abilities and knowledge. The
duration and intensity of this part of the training depend on the specificity of the training
activities and the size of the training exertion in total. The students are arranged in pairs
according to similar anthropological characteristics and motor abilities.

TRAINING PARAMETERS TRAINING CHARACTERISTICS
Exterior exertion — barbell measures 40 - 80% of 1 RM
Repetition number 12 — 14 repetitions

2 — 4 series on every weight
10 — 20 series altogether
1 - 2 minutes between the series

Number of sets

Rest interval 2 - 3 minutes between the weights
3 — 4 minutes between the exercise
Rest activity Stretching and relaxation exercises
Performance rate Medium
Number of exercises in training 2-6
Supercompensation 48 hours

Table. 1. Training dosage in repetitive strength development. [1]

Congruently with the Table 1., the students perform 3 sets on each exercise with 12-14
repetitions in each set. The rest between the sets is 60-70 seconds, while the rest between the
exercises is 180 seconds. The exterior exertion is 40-50% of 1RM of each student, i.e. every
student doses his/her exertion. The tempo of performing is medium. The students in pairs take
turns on the task; while one student is exercising, the other rests actively with stretching and
relaxation. The students perform all 6 exercises on the training machines. This way we
provide bigger security during the performance, diversity of movement and usage simplicity.
Exercise examples in the main A part of the session.
1) Exercise — Lying Machine Leg Curls routine
Type of exercise: isolating, single-joint, bilateral, leg curl
Muscle groups: agonists — m. biceps femoris

synergists — m. gastrocnemius, m. gracilis

stabilizers — m. gluteus medius
Exercise description: an exercise on the training machine for hamstring muscles. Inhaling
during eccentric contraction, exhaling during concentric contraction. The exercise is
performed with maximum amplitude of movement consistent with motion allowed by training
machine [5].
2) Exercise — Seated Barbell Deltoid Military Press routine
Type of exercise: isolating, multi-joint, press
Muscle groups: agonists — m. deltoideus (anterior portion)

synergists — m. pectoralis major, m. triceps brachii, m. deltoideus

(middle portion), m. trapezius (posterior portion)

stabilizers — m. trapezius (upper part), m. levator scapulae
Exercise description: an exercise on the training machine for shoulder muscles. Inhaling
during eccentric contraction, exhaling during concentric contraction. The initial and final
position is sitting on the training machine with one’s feet flat on the ground. The training
machine is gripped shoulder width apart. The torso is vertical on the ground. The exercise is
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performed with maximum amplitude of movement consistent with motion allowed by training
machine [5].
3) Exercise — Smith Machine Flat Bench Press routine
Type of exercise: compound, multi-joint, press
Muscle groups: agonists — m. pectoralis major (sternal head)
synergists — m. pectoralis major (clavicular head), m. deltoideus
(anterior head), m. triceps brachii
stabilizers — m. latissimus dorsi, m. deltoideus (posterior head)
Exercise description: an exercise on the training machine for chest. Inhaling during eccentric
contraction, exhaling during concentric contraction. The performing position is lying on the
bench. The body is supported on five contact points with the ground: feet, buttocks, shoulders
and occiput. The forearm and upper arm in the initial position are at 90 degrees. The torso is
bent and the shoulders shouldn’t be allowed to move in the direction of the movement. The
exercise is performed with maximum amplitude of movement consistent with motion allowed
by training machine [5].
4) Exercise — Standing Cable Triceps Extension routine
Type of exercise: isolating, single-joint, extension
Muscle groups: agonists — m. triceps brachii / synergists — none
stabilizers — m. pectoralis major, m. teres major, m. deltoideus, m.
latissimus dorsi, m. erector spine
Exercise description: an exercise on the training machine for triceps. Inhaling during eccentric
contraction, exhaling during concentric contraction. The feet are shoulder width apart, stable
position. The legs are not entirely outstretched; keep both elbows in fixed position. The torso
is bent. Fully extend the forearm [5].
5) Exercise — Close-Grip Front Lat Pull-down routine
Type of exercise: isolating, multi-joint, pull-down
Muscle groups: agonists — m. latissimus dorsi
synergists — m. brachialis, m. bicepsbrachii, m. teres major, m.
pectoralis major et minor, m. deltoideus, m. levator scapulae, m.
trapezius / stabilizers — none
Exercise description: an exercise on the training machine for back muscles. Inhaling during
eccentric contraction, exhaling during concentric contraction. Make sure to secure safe and
stable position. Pull the bar onto the upper chest in a way to pull it with your shoulders first
and then with your arms [5].
6) Exercise — Bent Knee Leg Raise on a Chin/Dip Station With Dumbbells routine
Type of exercise: isolating, single-joint, bend
Muscle groups: agonists — m.iliopsoas
synergists — m. tensor fasciae latae, m. pectineus, m. sartorius, m.
adductor longus et brevis
stabilizers — m. obliquus externus (internus) abdominis, m. rectus
femoris, m. latissimus dorsi, m. pectoralis major, m. trapezius, m. rectus
abdominis
Exercise description: an exercise for abdominal muscles. Inhaling during lowering the legs,
exhaling during raising the legs. The back is fixed on the station, supporting yourself with the
arms. The legs are bent in the knee, dumbbell held between the feet. Do not swing your legs

[5].
Main B part of the session

In the main B part of the training session, the students are arranged in a free formation and
perform 4-5 exercises for developing of relative-repetitive strength, i.e. repeatedly mastering
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of one’s own body weight exertion. To make this part of the session more interesting, we add
the competitive character to the exercise performing. We apply those exercises which
contribute to the bigger emotional satisfaction and students’ excitement, which can be
achieved through competition, whether individually, in pairs or in groups. With the proper
performing of each exercise, the task is to make as much repetitions as possible. This way on
each exercise we get the winner of every given exercise, i.e. the student who made the most
regular repetitions [4]. Exercise examples in the main B part of the session.

1) Lifting the torso and legs from lying on the back.

Initial position: lying on the ground, stretching the arms up above your head. Task: lift the
torso and squat the legs (placing the knees between the arms) and return to the initial position.
2) Lifting the torso and legs from lying on the chest.

Initial position: lying with the chest on the ground, stretching the arms up above your head.
Task: bend the body backwards simultaneously lifting the arms and legs from the ground,
return to the initial position.

3) Leg turns while lying on the back.

Initial position: lying with the back on the ground, arms open, legs bent in the knee joint at 90
degrees. Task: leg turns to one then the other side, return to the initial position.

4) Narrow grip knee push-ups.

Initial position: support on the arms, palms are shoulder width apart on the ground, knees and
feet on the ground. Task: push-up lying on the arms, return to the initial position.

5 Closing part of the session

This part of the session is distinctive by a significant decrease of the activity intensity and the

reduction of the training exertion so that the organism can be brought in a convenient state of

functional-motor and biochemical functions, i.e. suitable conditions for a quality recovery of

the students are created. In this model of the training session we can use the exercises of

static-active flexibility, i.e. abilities of achieving and maintaining of the stretched position in

the certain joint (or several) using only the work of the agonists and synergists, while the

antagonistic muscle groups are stretched. The movement amplitude is achieved by the

strength of one’s own muscles [6].

1) Squatting position, stretching the arms up above your head. Cross your fingers while
palms pointing up, stretch the torso and arms. Keep the position.

2) Squatting position, stretching the arms up above your head. Swing to the left, then to the
right. Keep each position 20 seconds.

3) Support on the arms. The palms and feet are on the ground. Bend the body, looking up to
the ceiling. Keep the position.

4) Support on the knees. Round the back into a hump. Keep the position.

5) Squatting support, stretching the arms up above your head. The head and arms relaxed.
Keep the position.

6) Feet apart sitting, deep forward bend. Keep the position.

6 Conclusion

In the aims and tasks of the Physical Education contemporary university teaching, a student
subject in the class is needed, with his active and creative habits, rather than a student object
in the class whose characteristic is passive observer. With respecting students’ wishes,
emotions, interests, we achieve a healthy partner communication directed at the
individualization of teaching [7]. Caring about the individualization, among other things,
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means to provide for each student subject who participates in the class to participate in the
work which will be conducted in accordance with the current state of his anthropological
status [8]. Phys. Ed. class should primly serve as theoretic and practical knowledge transfer
whose further implementation can follow outside of and after finishing education. Motor
ability, such as repetitive strength, with its tasks — anthropologic, motor, functional and
educational — can be developed throughout life in different material and spatial conditions and
has a very wide possibility of application in real life. Educational training sessions of
repetitive strength within class provide for the interested students acquisition of those tasks
and satisfying their aims, wishes and needs for physical exercising. It enables an educational
affect on students (acquisition of theoretical knowledge on impact and importance of
exercising, on dosing the exertion, on exercising methods which have a healthy value and can
be applied throughout a lifetime) on one hand, whereas on the other hand they train the
students to realize based on their personal experience the need and usefulness of physical
exercising (acquisition of desirable habits, attitudes and emotions towards physical exercising,
satisfying the need for moving, playing and friendship). It also enables the acquisition of
motor knowledge (proper techniques of performing conditional exercises) and development of
conditional abilities (strength, stamina, vigor, flexibility, etc.). Effectiveness of the
educational training session of the repetitive strength development is completely efficient that
way.
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Abstract: The system of values in the Biblical upbringing has been shown in this work. The
human being has been undoubtedly created as a social being. Through communication and
interaction with the environment, he looks for the truth and discovers it, resolves himself and
is being confronted with different opinions and attitudes. Throughout the centuries of
research, numerous interpretations about the upbringing have been developed. It is very hard
to name all the components of upbringing since it is a very complex process. To express it in
a simple way, the upbringing would be an intentionally oriented activity of a human being in
which the educator and the student are in constant communication, aiming at development of
the personality of another human being. Throughout the history, taking all the socio-historical
circumstances into consideration, the priorities of the upbringing actions have been changing.
The upbringing is a real function of a man. The constant social, intentional and interacting
process in the upbringing demands a multidisciplined approach. Therefore, such an approach
is impossible without an analysis of the system of values in biblical upbringing. The
upbringing, to which an individual and the society today belong, is an inseparable part of all
biblical texts. Every nation has its notion and meaning of the word upbringing and the process
of upbringing.The word upbringing has been derived from the verb to bring up in the croatian
language. The word to bring up means to let somebody live and grow and it is always related
to a human being. It involves in its contents both the physical and the spiritual life as a
complete approach to a human being. The plan and the programme of catholic religious
teaching has been defined in the Croatian National Educational Standard (Croatian
abbreviation HNOS) as a complete religious curriculum with the main didactic varieties for
each school age. The topics, didactic guides, correlation between the subjects and the
elements of evaluation have been defined.The catholic school catechism has been involved
into the general educational aims of the contemporary croatian democratic school.The biblical
upbringing has a complementary relation with other school subjects in promoting a complete
and systematic upbringing of a human being on the principles of related and integrated
learning. The upbringing in biblical values through religious contents as a subject has its
epistemology, aiming at systematic introduction, preserving and development of personal
religious identity as well as promoting the dialogue and ecumenism on the principles of
tolerance as far as the difference between people is concerned.The presentation of the survey,
conducted with the pupils from the Ist to the 4th grade of primary school, has been given in
this work in relation to the contents of the system of values in the biblical upbringing.

Keywords: education, biblical upbringing

1 Introduction (Header style)

The contemporary european phenomenon of diminishing the role of the church and
christianity is directly connected with the process of secularisation. Such a situation has deep
roots in legal democratic and social state communities. Therefore, there are differences in the
phenomenon of secularisation in Europe, which is in the process of integration. The present
differences could set an example of mutual connecting and learning, based on the experience
of differences in the present situation. It is necessary to pay equal attention to the historical
context of some countries as well as structural factors , according to which a comparison
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between the countries can be made, when analysing the reason for these differences at the
level of secularisation among european countries. From its beginnings the state and the
church of Croatia have been mutually connected in the issue of education.[1] The peak of ,,
the fight* between the state and the church with serious consequences was reached within the
period of 1945-1990, in the communist Yugoslavia.All the religious educational institutions
were nationalised (1946), religious teaching was expelled from public schools (1945-1952),
and the Theological faculty was secluded from the University in Zagreb (1952). The church
found itself therefore in the position of radical seclusion from the state and the school. The
new state school was directly connected to atheistic ( very often even antitheistic) point of
view of the communist party. Since democratic changes in1990 and the rebuilding of
independent croatian country in 1991, the Chatolic church (and other confessional
communities) have rebuilt the cooperation in public interest after a longlasting dispute with
the state concerning the upbringing and the education.The results of that matter exist only as
patchy research. However, the fact is that the state and the Church have a positive cooperation
in the area of upbringing. The confessional structure of people ( Table 1) was set up after the
population census in 2001 [2], in which the matter of religious affiliation referred rather to a
cultural aspect than active participation in a certain religious community.

Table 1 Confessional structure of people , defined after the population census in 2001

Confession Population census in 2001
Size %
Catholics: 3903 551 87,97
Roman Catholics 3 897 332 87,83
Greek Catholics 6219 0,14
OIld Catholics 302 0,01
Orthodox 195 969 4,42
Muslims 56 777 1,28
Jews 495 0,01
Adventists 3001 0,07
Bapthists 1981 0,04
Evangelists 3339 0,08
Jehovah's Witnesses 6 094 0,14
Calvinists 4 053 0,09
Methodists 15 0,00
Christ's Pentecostal Church 336 0,01
Other confessions 4764 0,11
Agnostics and undeclared 132 532 2,99
Not religious 98 376 2,22
Unknown 25 874 0,58
TOTAL 4 437 460 100,00

It has been deduced in many ways that a great percent of croatian citizens have declared
themselves as members of certain confession. It has also been empirically proved that the
citizens have given the most confidence to the Church , compared to other public institutions.
The human rights and the freedom of confession of an individual are quaranteed by the
Constitution of the Republic of Croatia (in 1990) as well as the right of an individual to
freedom of confession as civil right and the right of confessional communities to establish
schools and colleges ( Article 40 and 41 ). This right has been defined by the Constitutional
law of human rights and freedom. After the fall of communism and breakup of Yugoslavia,
the Republic of Croatia ( RH ) and the Catholic church, like some other european countries,
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have started bilateral regulation of their mutual relations. According to the professional and
public debate which was conducted during the school year 1990/1991, and on the basis of
proposal of the Croatian bishop's conference (HBK), the Ministry of education and culture
made a decision to introduce the confessional religious upbringing and education into primary
and secondary schools, beginning with the school year 1991/1992. The introduction of
religious teaching into public schools at the beginning found its legitimacy in the Law of
public education (1991). It can be said that Croatia got quite a good law because the law took
into consideration the respecting of the signed (international ) agreements with the Holy See
and also enabled all the religious communities the same rights as the Catholic church had.The
confessional model of religious teaching has ben developed by taking into consideration all
the relevant norms of international right about the human rights, which include the religious
rights, too. There are also the parents' rights which make possible for their children to have
the upbringing and the education in christian values in the public school which is plural and
value oriented. The decision about attending the religious teaching for the students till the age
of 15 makes the parent or the guardian and for the students who are older than 15 years , the
decision is made by the student himself and the parent or the guardian. The Catholic church
has the capacity of assigning the catechism teacher ( but to dismiss him as well ) for teaching
the catechism. HBK takes care of the education and acquiring the catechism degree at high
church colleges. The church also makes programmes (curriculums ) for catholic catechism
and religious upbringing and then the proposed programmes are passed by the minister of
education and sport. The schoolbooks for catechism are completely equal to all other
schoolbooks, but they have to be approved by the HBK. Therefore, the HBK has established
the National cathetic office , which has been allocated with a certain number of duties:
permanent professional education of catechism teachers, the development of cathetic
curriculums and student books; promoting the catechicm teacher — trainer and teacher —
councellor; developing regular cooperation with the bishop's catechetic offices; starting and
conducting scientific and other research: publishing the professional literature and other.

2 Catechism and biblical upbringing in primary school

There is no science in a contemporary way in the biblical texts. When we talk about
epistemology, we can say that it always has a practical role. The science as a breakthrough
into the secret relations of reality and happenings slipped away to the writer of the Bible. The
God is the only one who posesses it. The answers to some general questions such as where the
pain comes from, suffering and death, as well as how they are connected to God, had been
looked for long time ago by the Jewish scientists. The God is immensly good, and such
attitudes were accepted in the times of Jesus. [3] If we start with the system of values in
biblical upbringing , as far as the circumstances of today's system of values and influences
upon young people , especially children and students, are concerned, we can say that the
difficulties do not happen because of the methodic but they present an existential problem of
the time we live in. Such a dilemna lies in the diminished interest of today's young people for
the Bible. It can be said that a very frequent reason hides in wrong understanding and
interpretation on one hand and spiritual indifference of young people on the other hand. Right
after the second world war the catechism had been tolerated in schools for some time by the
state government. It was completely expelled from schools in the school year 1951/1952. Due
to impossibility of teaching catechism at school, the parish catechism integrated both the
dimension of parish catechism and the school catechism.It went through its revival especially
after the Second Vatican Council [4]. Favourable conditions have been made, along with the
democratic changes in croatian society, to introduce catechism into all the primary and
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secondary schools after 50 years of absence from schools. According to the law the religious
teaching can be taught in the institutions of pre-school education,too (elementary level) [5] .
As far as the professional competence of the catechist in primary and secondary schools is
concerned, they are expected to have a proper theological education as well as the specific
religious-pedagogical and catechetic competence. It is common that the catechetic classes can
be taught either by theologists or catechists. Catechism is taught at school as an extra-
curricular class, which means it becomes obligatory for all the students who choose it.
According to the teaching plan, the religious teaching is taught twice (2) a week. Whereas in
primary school there is no alternative subject, since the beginning of the school year
1995/1996 ethics has been introduced as an alternative subject to religious teaching in
secondary school. The principle of correlation which is present in the religious teaching does
not find its confirmation in today's system of values of everyday life of an "ordinary* man.
Methodic approach towards the religious teaching through collectiveness of practical life in
the faith of the student and the teacher , the family and the school is the way of confirmation
of the system of values of Biblical upbringing towards which we should aspire in our praxis.
It can be noticed in this research that the teachers are ready , through the teaching plan and
programme and in an open and unobtrusive way, to lead an open and unobtrusive dialogue
about life and its meaning in the spirit of religion because the outcomes of learning which are
obvious in the answers of the research show understanding of the basic terms. The gospel of
John is a practical example as a model of Jesus's dialogue with the people in different
situations, and the conversation does not stop until the aim has been reached. The students are
being confronted through the religious teaching in an appropriate and methodically clear way
with real topics from the Bible which are modern even today: freedom, friendship, love,
reconciliation, forgiving, faithfullness etc. The students are shown the way of biblical
upbringing during the classes, by doing little steps in faithfullness and deeds. The catechist
has to be ready today to keep the students, with all their burdens, on the way of understanding
the biblical message. It is obvious through biblical texts that Jesus criticises the learned men
of his times who diminish the importance of biblical message because of their formalism in
the approach towards the Bible and about the desire of the God to free the man. There are also
different kinds of not understanding the upbringing in the Bible because of pure
formalism.The success in religious teaching with the students is not easy. That work demands
a continuous, persistent and inspiring way of plunging into the fundamental biblical
experience through the need of inspiration while acting in different time but with the same
aim: to bring the testimony closer to the student without depriving him of his personal
experience. In this way the Bible opens a new aspect of upbringing and education in biblical
upbringing through religious teaching with the students. An interaction of religion, education
and upbringing in mutual interference with general social principles of the educational
process occurs through the religious teaching in croatian educational curriculum. We can
realize that through biblical upbringing, in the area of religious upbringing of contemporary
catechism, the sinergy between the catechist by his profession and the parents by birth , as
their basic right as the educator, is being reached. The universal contents of biblical
upbringing connects the deepest contents of questions of life. Besides the given elements of
upbringing, it is important to point out in this place: kindergartens, schools, organizations and
religious communities as well. In order to make the upbringing thorough and successful,
everybody has to function as one. There are different conflict situations in the upbringing and
public behaviour in many countries as well as in Croatia, and it strongly reflects into the life
of the students as a confusing message sent from us , the older ones. A model of ambivalent
upbringing is being made; The students are being taught at home in one way, at school in
other way and from the social environment in the third way and so on. Therefore it is
important to be persistent in accomplishing the principle of religious teaching which creates
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an assumption that through systematic approach in achieving the teaching plan and
programme the principles of biblical upbringing would be achieved, too. There is a great
responsibility on the catechist who should, besides the professional and didactic abilities, be
the living witness of faith as well. The catechist who has not particularly experienced what the
God has given to people in Jesus Christ becomes like a music teacher who knows a lot about
the music, but in his personal life he is not very fond of it. The students will recognize it very
quickly. An experienced educator of religion is going to be able to testify with his own
example that the faith releases him from different kinds of addictions, the pressures of every
day life and that he is ready to serve the others. The fact is that many people live cheaply
today and that God is their "stomach®. They do not care how other people live and the destiny
of the world as an inseparable unit is not their concern. People of all generations have
developed the consumer mentality without the joy of life, without enthusiasm and without
thinking about where we are going. One of the tasks of upbringing in the Bible is the
confrontation with these trends, and especially through the work with students in catechism
classes at school. Although the catechism has been introduced in the Croatian National
Educational Standard ( HNOS ), there are tendencies to repress religion and the principles of
biblical upbringing from public and social life. The upbringing of students at school in the
biblical system of values is the upbringing of a "new " man who is truly interested in all the
people he lives with, does not run away from life and lives the life in faith, contributing to the
general progress of society on the religious path of love, understanding, tolerance, forgiving
etc. In that case, the teacher has an important role besause he encourages, arises interest,
moves the obstacles away and makes the atmosphere of selfconfidence in the faith. We have
the case of a teacher, being the student at the same time because in this way he creates the
synergy of growth in recognizing the adopted principles of upbringing and the space for a
new beginning. The upbringing in the system of values of biblical upbringing never stops.
The research of this topic has been conducted in the 3rd and 4th grade of primary school
"A.Mihanovi¢"-Slavonski Brod and the primary school "I.MaZurani¢"-Sibinj. In the short
layout of results of a comprehensive research it is possible to realize a true understanding of
the basic principles from religious teaching for the 3rd and 4th grade, and generally accepted
guidelines of the contents of the school subject in a positive environment of the outcome of
learning.
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Picture 1 The results of the research in the 4th grade Picture 2 The results of the research in the 4th grade
about the behaviour and sins which ruin the joy of life about what the students have learnt about God (The
with God (The legend: 1- selfishness; 2-justice; 3- legend: 1- made; 2-allmighty; 3-kind; 4-friendly, 5-
forgiving; 4-injustice, 5-hatred; 6-poverty; 7- divine; 6-helpful; 7-creator; 8-immortal)

violence; 8-lie)
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Picture 3 The results of the research in the 4th grade
about Jesus's message how you should behave towards
your neighbour and other people (The legend: 1-
What you do not want other people to do to you, do
it to them; 2- What you want other people to do to
you, do it to them, 3- What you do not want other
people to do to you, do it to them)
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Picture 5 The results of the research in the 3rd grade
about Jesus's way to do good in joy and happiness
(The legend: 1-love just yourself; 2- tell the truth;3-
do not humiliate your brother;4- fullfill your
obligations; 5-love your neighbour; 6-share with
others what you have; 7-respect your father and
mother; 8-do not steal;9-keep for yourself
everything you have;10-make false testimony;11-
steal)
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Picture 4 The results of the research in the 4th grade
what the students have learnt during the religious
teashing how to talk about your friend and other
people (The legend: 1- good-true-nice; 2-bad-not
true-ugly; 3-say nothing)
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Picture 6 The results of the research in the 3rd grade
what the students have learnt about the friendship-
What is a friend? (The legend: 1-honest ; 2-keeps a
secret; 3-conceited; 4-tells the secret, 5-patient; 6-
rude; 7-ready to help; 8-envious;9-perky)

The layout of the results of the research ( Picture 1,2,3,4,5 and 6) can show the understanding
of the principle of biblical upbringing of the students in primary school through religious
teaching as a positive example of the outcome of learning in creating the new system of
values. The students show that they can understand the existential experiences of biblical
upbringing, since they have shown within the research the possibility of connecting the
unknown situations from the life of the biblical man with the situation they are familiar with,
for example from their life or the life of their family, or their friends. The students have
shown in this way that they recognize the purpose and the meaning of the biblical text for a
successful life today.

3 Conclusion

The idea about the values has not stopped to be actual in Europe since the fall of the Berlin
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wall even till today. It can be particularly seen in the area of education. The question about the
young people in a consumer society imposes the necessity of redefining the upbringing. What
kind of upbringing should be applied? It is necessary to look for the answer in creating new
values in which a balance would be developed by an interdisciplinary work of a sociologist,
anthropologist, psychologist, philosopher, theologian, pedagogue and a catechist. That would
put an end to a danger of absolutism of the values and their distortion into idols.Therfore, the
system of values of biblical upbringing, saturated through the religious work, is for sure a
certain frame, which is God's light for the future in the dark tunnel of distorted values of
today's secular scale of values.The results of the research in a short layout of this work show a
good example of the outcome of learning the religious teaching in primary school as a basis
for the new direction in creating social values in the environment of God's man, mutual
respect, mutual understanding as general principles of religious education of the students. The
assumption for the educational model in the spirit of ecumenism, dialogue and cooperation
has been realized in this way.
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Interesting Issues about Integrated Wheelend Control

Gergely Bri,
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Abstract: The paper aims to introduce the reader, the so called Integrated Wheelend Control
concept, and tries to highlight the main issues relating to this topic. First, after a short
introduction, the wheelend control concept is explained, which is followed by the presentation
of some interesting problems relating to this topic. Next, issues about the HMI and sensor
systems of wheelend controlled vehicles are presented, and finally the questions of the
necessary control methods, energy storage systems, and electric drives are mentioned.

Keywords: Integrated Control, Vehicle, HMI, Sensors, Actuators

1 Introduction

The social need for transportation is as old as the civilization. They evolve together giving
people safer and more comfortable ways for changing their location. For centuries, animal
power was the main energy source for transport systems, but in the last hundred years, thanks
to the invention of the internal combustion engines, fossil fuels became dominant in this area.
Nowadays, because of the industrial development and the global trends, the disadvantages of
fossil fuels, (environmental impact, pollution, decreasing global sources) getting more and
more attention, therefore looking for alternative energy sources become a popular topic in
vehicle design, too.

As part of this process, electric vehicles appeared and electric drive line development become
more frequent. Though electric powertrains are used in transport applications for a long time,
but in ground vehicles they started to spread only in the last decade. These systems have good
control properties, and make possible to design more advanced active safety and vehicle
dynamics control systems. The mentioned evolution of electric drivelines makes possible to

think different about ground vehicles, and create advanced control system structures. One new

research field in this topic is the so called integrated wheelend control. (WEC)

About integrated vehicle controls
Lately, control of steering, braking, traction, and suspension aiming for better comfort and
safety has appeared on the market. Numerous works have been published on the subject of

combining the effects of these systems. The problems, arising from the increasing number of

control systems in the vehicle are referred as “Integrated Vehicle Control”. Recently more and
more papers are written about the possible control strategies in this area. A comprehensive
study about this topic can be seen in [1]. According to this paper, the main question of the
topic can be summarized as: "What would the car be like if the microprocessor had been
invented before the automobile?” In this case the optimal vehicle system structure probably
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would have found sooner, and the engineers would have the opportunity to use intelligent
actuators, and build mechatronic systems earlier too. In this way the first automobiles would
have used the so called integrated wheel end control” structure too. This is an advanced
integrated control, where the wheel modules at the four corners of the car are treated as a
force production devices. They are actuators, which can produce the necessary forces to create
the desired vehicle motion.

Figure 1, Michelin Active Wheel (left) and Siemens eCorner (right) concepts

In Figure 1 two wheelend concepts can be seen. The picture on the left shows the Michelin
Active Wheel and picture on the right shows the Siemens VDI eCorner. The numbers in the
latter shows the key components of the system. A hub motor (2) is located inside the wheel
rim (1). The electronic wedge brake (3) uses pads driven by electric motors and there is an
active suspension (4) and electronic steering (5) to replace the conventional hydraulic
systems. In a pure electronic wheel module there are three actuators. Each one is intended to
create one necessary component of the contact patch force vector. The electric motor is
integrated in the wheel which makes possible to control the longitudinal slips thus the
longitudinal forces on each wheels. The forces in the lateral direction can be controlled
through the side slip angles, which are controlled by changing the steer angle of the wheels. In
the vertical direction, linear electrical actuators are used to generate the necessary force
component. To control a vehicle equipped with such wheel end units, is a challenging task
and there are several questions that has to be solved.

2 Issues related to the topic of WEC

The aim of designing a vehicle equipped with wheelend units, is to get from one point to an
other. During this movement the task is to solve a general motion control problem that is, to
let the vehicle follow the prescribed motion in longitudinal, lateral and yaw direction. The
necessary tasks for solving this problem are summarized in Figure 2.
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Figure 2: Possible control architecture for solving the motion control problem

The first step is the route planning. In this level the discrete keypoints of the desired vehicle
motion path are calculated, which can be done according to GPS, traffic, or road map
information too. For example if the motion objective is to go to the workplace from home,
these keypoints can be the turnouts, street corners, etc. which defines the route to the
workplace.

In the position control level a continuous trajectory connecting the points of the route is
calculated. Note, that according to the WEC problem it is indifferent if these tasks are done
automatically or by the driver, since this level is far from the point where the necessary
wheelend actuator forces are defined. If the vehicle is controlled autonomously, the
information about the whole trajectory is available, so the desired motion state can be
calculated relatively easy, according to this planned trajectory.

If the vehicle is controlled by a driver then all of the mentioned tasks are done by the driver.
In this case to define the desired motion state of the vehicle is not so simple, since there is no
adequate information about the future inputs of the driver, and the desired future trajectory is
not known. After the desired motion state is known, the task is reach this state, by controlling
the actuators properly. This is represented by the controller box in Figure 2. For this control
not only the desired, but also the actual motion state is necessary. Since it is not always
possible to measure these variables directly, it is important to create an algorithm that
calculates the necessary information based on the available sensor signals, as shown by the
state estimation box. A different breakdown structure can be seen in Figure 3, where the
physically separable units can be seen.

Chassis

HMI & Sensors
Sy

3

Wheelend
module
L)
¥
Wheelend

Control Unit

y
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Wheelend
Wheelend
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Figure 3: Subsystems of a WEC system

The main functions of the subsystems numbered 1-5 in Figure 1.3 are the followings: (1) is
for gathering information about the vehicle. On the one part, the driver defines the required
motion through the Human-Machine Interface (HMI) and the on the other part sensors give
important information about the vehicle itself. The control unit (2) has a very complicated
task. Based on the available information (driver inputs, sensor signals, etc.), it calculates the
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desired and the actual vehicle motion, and controls the actuators in the wheelend modules to
minimize the difference between them. The aim of the energy management system (3), to
provide the necessary energy flow for the movement at every time. In the four corners of the
vehicle there are four wheelend modules (4). As mentioned earlier, these devices produce the
necessary forces that create the desired rigid body motion of the vehicle body. In the
followings the problems in the field of WEC will be presented.

Human-Machine Interface

The human-machine interface (HMI) is where people and technology meet. This people-
technology intercept can be as simple as the grip on a hand tool or as complex as the flight
deck of a jumbo jet. In case of passenger cars the most important control interfaces are the
steering wheel and pedals, since the driver indicates the desired motion through these
controls.

There are several problems according the HMI in a WEC system. Usually the first question is,
if it necessary to use steering and pedal layout anyway? Since there is no mechanical
connection between the controlled actuators and the control devices, it is possible to use any
other way for control, e.g. joysticks. There are several opinions about this question and further
investigation is necessary.

It is also an interesting question, that how many control inputs should be used? The main
motion of the vehicle is the in plane motion which means 3 state variables (the yaw rate, the
lateral and longitudinal velocities), while with the common steering & pedals layout, the
driver has only two inputs. With the usual front wheel steered vehicles, the lateral and yaw
motion are coupled, so they can be controlled together with the steering, and the longitudinal
motion can be controlled with the pedals. In a WEC system, defining the desired motion state
variables based on these inputs is not trivial. This task is performed by the Desired motion
state evaluation function as shown in Figure 2. This algorithm is part of the control logic, so
some considerations about it, will be given later.

If it is supposed that the vehicle is controlled by a conventional steering & pedals layout, the
other interesting topic is how to give feedback to the driver through the HMI. As mentioned
earlier, there is no mechanical connection between the steered wheels and the control
interfaces in case of a WEC system. This is the reason why investigating the role of the
steering torque that is felt by the driver is so important.

Historically to make the steering torque smaller was the aim of the first power steering
applications. This meant that a certain torque was added to the driver torque, and thus the
steering became easier. Though this solved the problem of the too big desired driver torque,
but also introduced the problem of “steering feel”, which meant that the big assist torque
blurred the “feeling” of the tyre forces, and gave lack of feedback to the driver. As the
steering systems evolved, and more sophisticated control systems were designed, the problem
of steering feel became more critical.

One of the main questions of this topic is, whether the primary control input of the driver is
the steering torque or the steering angle. This question is easier to answer in case of
longitudinal acceleration since it is known that the driver uses position control for the
accelerator pedal. In case of braking there is a difference between commercial vehicles, where
the brake pedal position is the key input, and passenger cars where rather the pedal force is
the relevant, but it is also quite simple to decide this. In case of steering, the answer for this
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question is not so trivial.

In [2] a detailed analysis can be found about this topic. The experiments showed that the
drivers basically use position (angle) control for steering, but as they are getting used to the
car, as they learning more and more about the vehicle, they are changing to force (torque)
control, as it is less demanding for the muscles.

Another important role of the steering torque is that it gives the driver information about the
state of the vehicle, which helps him to control and stabilize the vehicle system. This
statement is also supported by the fact that the ’steering feel” (the adequate steering torque
feedback) is mostly important in sport cars and race cars, where the drivers often have to
stabilize the car and manoeuvre at the tyre grip limit, and it is not so critical in case of
commercial vehicles and comfortable passenger cars, where the drivers do not reach the limits
of their vehicles. In latter cases the advantage of controlling the steering torque is, that it
makes possible to give better and faster feedback about what is happening on the tyre-road
contact patch, and the appropriate steering input can be suggested to the driver.

Usually the main advantage of electric control systems is that they have faster response, and
usually they can work based on measurements that are not “felt” by the driver directly (eg.:
wheel speeds) On the other hand it is also a fact that the human brain can control very
complex systems too if it has proper feedback information. This is shown by the fact that
controlling the human body, and reproducing the humanoid motion is quite a challenging
task, but every human being can perform this task. In a WEC system there are twelve possible
control inputs. (Steering torque, Driving/Braking torque and Normal force, at each wheel) It is
an interesting question, that what would happen, if a driver were put into a vehicle in which
such an HMI would be installed that would make possible to control each actuator, and would
give proper feedback about all the necessary information (wheel slips, forces, accelerations,
etc.) The learning process of the driver, and the way he controls such a vehicle could provide
valuable information for the design of other WEC vehicles.

Sensors

As it was mentioned in previous sections the proper feedback information about the vehicle
state is very important, not only for the driver, but also for any kind of closed loop control.
From this point of view more and more sensors would be desired on a vehicle, while on the
other hand the necessary sensors can be very expensive. In serial production these expenses
are not allowed, so there is a need for placing less sensors on the vehicle. This motivates very
intensive research in the field of state estimation, which means that the necessary information
are not measured directly, rather calculated, estimated from other, cheaper sensor signals.

The most important information are the following:

1. Motion state of the vehicle: Longitudinal velocity, Lateral velocity (Body slip angle),
Yaw rate.

2. Wheel forces: Longitudinal, Lateral, Vertical.

Vehicle parameters: Mass, Inertia, Center of Gravity (CoG) position, Wheel rolling

radius.

[9S)

4. Environment parameters: Road friction coefficient, Road bank angle.
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In the last years the lateral speed or body slip angle estimation was a very popular topic, since
it is a very important motion state variable, that describes the in plane motion of the vehicle
(together with the yaw rate), if the longitudinal speed is treated as constant. In WEC systems
the knowledge of other variables become important, too. These are basically the ones that
describe the motion state of the wheels, such as the longitudinal and lateral wheel slips, and
wheel forces. In [3] an organized collection of side slip estimation methods is presented. The
newest results show good estimation performance even near the grip limit in the nonlinear slip
region too [4].

The existing methods for wheel slip measurement are very expensive. There are researches
that aim to develop cheaper sensors for these measurements [5]. Although these solutions
have some shortcomings that prevent using them in serial production, but for test track
measurements these systems can be good alternative of the more expensive systems.

Depending on the chosen control method, the wheel force measurement also can be very
important. In [6] an estimation method is presented for this purpose which performs well, but
based on measurements more accurate results can be achieved. In [7] wheel load
measurement is presented with the help of load sensing bearings implemented in the wheel
hub.

There are also some other interesting issues that cannot be detailed in the scope of this article.
Such as: necessary control methods, the mechanical construction of the wheelend unit, and
the questions about the onboard energy storage, and power managing system of such a
vehicle. These topics are in the scope of future papers.

3 Conclusions

In the paper, the wheelend control concept was introduced, and interesting issues about the
HM]I, and sensor systems were discussed. Even, based on this short work, it can be seen, that
there are a lot of research possibilities in this filed. Although, there are papers already, which
are dealing with the mentioned issues, the existing solutions are not perfect, and there are still
a lot of research possibilities in this filed. That’s why deeper investigation in this topic is
started on the Faculty of Engineering and Automation, in the Kecskemét College.
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Stress analysis of thick-walled tubes with different degrees of
plasticization

Tomislav Baskaric, Darko Damjanovic, Franjo Matejicek, Drazan Kozak, Zeljko Ivandic
Mechanical Engineering Faculty, J. J. Strossmayer University of Osijek, CROATIA

Abstract: The paper presents analytical analysis for the linear elastic-ideal plastic behaviour
of thick-walled tubes under internal pressure. A plasticity theory is used to describe circular,
radial and axial stresses in tube wall. Analysis was made for varying degrees of plasticization.
According to von Mises yield criterion the pressure in the thick-walled tube was calculated
depending on the degree of plasticization. Some of the analytical solutions are verified
numerically. The numerical model is defined as a plane, and the material is defined as a linear
elastic-ideal plastic.

Keywords: plasticity theory, thick-walled tube, internal pressure, stress, degree of
plasticization.
1 Introduction

In order to determine the pressure in the pipes for some degree of plasticization is necessary
to pre-compute circular, radial and axial stresses in the pipe. Figure 1 shows the stresses in
differential element of thick-walled tube.

—do/2

Figure 1: Stresses in differential element of thick-walled tube [1]

2 Circular stresses

To determine the stresses in thick-walled tube which is partially plastically deformed must
separately consider the stresses in the plasticized wall section, and separately the part that is
elastically deformed.
For a given tube the following degrees of plasticization are considered regarding circular
component of stress:

oy oy oy oz oy 15
" " i " h i
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where r; is inner radius of the tube and ry is the radius which divides elastic and plastic
region. For some degree of plasticization the distribution of circular stresses in area of plastic
deformation was calculated by using equation (1). For the same levels of plasticization
distribution of circular stresses in area of elastic deformation was calculated by equation (2).

Circular stresses in area of plastic deformation r, <r <r;:

or =2l am | Dl 4 (1

\/g It I,

Circular stresses in area of elastic deformation 7. <r <r,:
2

2
el GT I h
ol ==L L] |1+ 2 2

* 3l (rj ®

Dimensions of considered tube are the following:
riy =100 mm, r, = 150 mm

Yield stress of the thick-walled tube is:
o, =500 MPa

Table (1) shows the amount of circular stresses for different degrees of plasticization.

r 100 105 110 115 120 125 130 135 140 145 150

| e | r/n | 1,00 1,05 1,10 1,15 1,20 1,25 1,30 1,35 1,40 1,45 1,50

1 100 | o, | 416,98 | 390,14 | 366,87 | 346,58 | 328,77 | 313,05 | 299,11 | 286,70 | 275,58 | 265,60 | 256,60

1,1 | 120 | o, | 388,89 | 417,06 | 443,92 | 419,36 | 397,81 | 378,79 | 361,93 | 346,90 | 333,46 | 321,38 | 310,49

1,2 | 120 | 5, | 368,16 | 396,33 | 423,19 | 448,86 | 473,43 | 450,80 | 430,72 | 412,84 | 396,84 | 382,47 | 369,50

1,3 | 130 | 5, | 354,03 | 382,20 | 409,05 | 434,72 | 459,29 | 482,86 | 505,50 | 484,51 | 465,74 | 448,87 | 433,65

1,4 | 1490 | 5, | 345,88 | 374,05 | 400,91 | 426,57 | 451,14 | 474,71 | 497,36 | 519,15 | 540,14 | 520,58 | 502,94

ELASTICALLY
DEFORMED AREA

1,5 | 150 | o, | 343,25 | 371,42 | 398,28 | 423,95 | 448,52 | 472,09 | 494,73 | 516,52 | 537,52 | 557,78 | 577,35

PLASTICALLLY DEFORMED AREA

Table 1: Circular stresses in thick-walled tube

The amounts of circular stresses in Table (1) are divided with yield strength. The results are
given in Table (2).

r 100 105 110 115 120 125 130 135 140 145 150

rir, rr r/r, 1,00 | 1,05 | 1,20 | 1,25 | 12,20 | 1,25 | 1,30 | 1,35 | 1,40 | 1,45 | 1,50

1 100 0,/Or 0,83 0,78 0,73 0,69 0,66 0,63 0,60 | 0,57 0,55 0,53 0,51

1,1 110 oQ/Or 0,78 0,83 0,89 0,84 | 0,80 0,76 | 0,72 0,69 0,67 0,64 0,62

1,2 120 oQ/Or 0,74 | 0,79 0,85 0,90 | 0,95 0,9 | 0,86 | 0,83 0,79 0,76 0,74

1,3 130 oY/or 0,71 0,76 0,82 0,87 0,92 0,97 1,01 0,97 0,93 0,90 0,87

ELASTICALLY
DEFORMED AREA

1,4 140 oQ/Or 0,69 0,75 0,80 | 0,85 0,90 0,95 0,99 1,04 1,08 1,04 1,01

1,5 150 OQ/Or 0,69 0,74 0,80 | 0,85 0,90 0,94 | 0,99 1,03 1,08 1,12 1,15

PLASTICALLLY DEFORMED AREA

Table 2: Ratio o,/or depending on the degree of plasticization

Based on the table (2) it is drawn a diagram of distribution of circular stresses for different
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degrees of plasticization, Figure 2.

Distribution of circular stresses for different

- degrees of plasticization
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Figure 2: Distribution of circular stresses for different degrees of plasticization

3 Radial stresses

According to Equations (3) and (4) the radial stresses distribution was calculated. This is
shown in the diagram given in Figure (3).

Radial stresses in area of plastic deformation r, < r <r;:

2
o =T 21ni+[r—Tj -1 3)

\/g £y T,

Radial stresses in area of elastic deformation r, <r<r,:

= Hl )
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Distribution of radial stresses for different

b0 degrees of plasticization
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Figure 3: Distribution of radial stresses for different degrees of plasticization

4 Axial stresses

According to Equations (5) and (6) the axial stresses are calculated. They are shown in the
diagram in Figure 4.

Axial stresses in area of plastic deformation r, < r < r;:

2

O. r ¥

ol =21l )
V3 It (rz]

Axial stresses in area of elastic deformation . <r<r,:

a_o(r)
O-x _ﬁ(rz] (6)
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Distribution of axial stresses for different
degrees of plasticization
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Figure 4: Distribution of axial stresses for different degrees of plasticization

S Calculation of pressure

For a given tube is computed dependence of pressure in the pipe on the degree of
plasticization. Taking into consideration von Mises criteria, this dependence is given by:

2
ikl ) nr—T—(ﬁj +1 %)

By using of equation (7) the pressure (MPa) for each degree of plasticization is analytically
calculated and presented in Table (3).

re/ry 1,00 1,05 1,10 1,15 1,20 1,25 1,30 1,35 1,40 1,45 1,50
ry 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00
rr 100,00 | 105,00 | 110,00 | 115,00 | 120,00 | 125,00 | 130,00 | 135,00 | 140,00 | 145,00 | 150,00
p 160,38 | 175,39 | 188,46 | 199,69 | 209,19 | 217,04 | 223,32 | 228,11 | 231,47 | 233,45 | 234,10

Table 3 Dependence of pressure in the pipe on the degree of plasticization

Based on the table (3) one can draw a diagram in Figure 5.
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Dependence of pressure in the pipe
on the degree of plasticization
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Figure 5: Dependence of pressure in the pipe on the degree of plasticization

In this discussion it is important to note that since the beginning of plastic deformation of the
inner wall of the pipe to complete plasticization the pressure in the pipe must increase for
46%, although this is a linear elastic — ideal plastic material model.

6 Numerical stress analysis

In order to confirm the analytical solutions, the numerical analysis of thick-walled tube was
performed by using commercial software for finite element analysis - ANSYS 11.0. The
problem is defined as a plane (transverse cross-section of the tube). The material model is
given as a linear elastic - ideal plastic. The tube is discretized with 1394 elements PLANE42.
Tube is loaded with the following pressures: 209,19 MPa, 223,32 MPa and 231,47 MPa.
These pressures have provided the following degrees of plasticization by analytical solution:

refry 1,20 1,30 1,40
r,mm | 100,00 | 100,00 | 100,00
rr,mm | 120,00 | 130,00 | 140,00
p,MPa | 209,19 | 223,32 | 231,47

Table 4: Dependence of pressure in the pipe on the degree of plasticization — analytical
solutions

Below are given the numerical results of the calculation of equivalent stresses according to
von Mises theory. By measuring the area of yield stress obtained numerically the degrees of
plasticization were calculated.
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Figure 6: Equivalent stresses according to von Mises theory and spread of the plasticized
yielding zone from inner surface to rr radius for internal pressure of 209,19 MPa
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Figure 7: Equivalent stresses according to von Mises theory and distribution of yielding zone
from inner surface to ry radius for internal pressure of 223,32 MPa
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Figure 8: Equivalent stresses according to von Mises theory and plasticized yielding zone
from inner surface to ry radius for internal pressure of 231,47 MPa

Table (5) shows the numerically obtained values for tube radius rr which presents the contour
line between plastically and elastically deformed material and the degree of plasticization
rr/r; as well. The table presents also analytical solutions for the respective degrees of
plasticization pressures in order to compare analytical and numerical results.

The meas.ure.d radius of the plastic r 119,3 129,4 143
yielding zone, mm
Inner radius of pipe, mm r 100,00 100,00 100,00
Pressure load, MPa p 209,19 223,32 231,47
Numerically ob.taTlne.d degrees of rn 1,193 1,294 143
plasticization
Analytically obtca.mefj degrees of rin 1,20 130 1,40
plasticization

Table 5: Comparison of analytical and numerical results for degrees of plasticization

7 Conclusion

The paper deals with the distribution of circular, radial and axial stress components in thick-
walled tube. Plasticity theory was applied and abovementioned stresses were calculated for
different degrees of tube wall plasticization. Based on the amounts of analytically determined
stresses, the pressure in the pipe for different levels of plasticization is calculated too. It is
shown that internal pressure is growing with increasing degree of plasticization. This means
that after initial plastic deformation, the internal pressure must increase further to plastically
deform the tube, in spite the fact that material model was supposed as linear elastic - ideal
plastic (no hardening). In this example, the pressure in the pipe should be at least 160,38 MPa
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to initiate the plastic deformation, and has to be increased to 234,1 MPa (for about 46%) to
ensure that whole cross section of the tube will be plastically deformed.
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A toltofesziiltség és az agyagminéség hatasanak vizsgalata a
csucsgyudjtasos csaphegesztéssel késziilt kotések tulajdonsagaira

Bernath Mihaly
Mechanikai Technolégiai Szakcsoport/Fém- és Mtianyagfeldolgoz6 Technoldgiai Intézet,
Kecskeméti Féiskola/GAMF Kar

Osszefoglalés: Sokszor sziikségessé valik lemezekre, csovekre, kiillonbozd profilokra
csapokat, menetes csapokat, egyéb csatlakozé fiileket felerdsiteni. Az ilyen alkatrészek
rogzitésére tobbféle ,hagyomdnyos” eljards 1étezik (pl.: csavarozds, szegecselés,
ponthegesztés stb.). A legtobb eljards alkalmazasanak gyakran hatart szab a hozzaférhetdség,
a kis termelékenység, a nem megfelelo szilardsdg, korr6zids hajlam stb. Ezek a problémdk
altalaban kikiiszobolhetok a csaphegesztés valamely valtozatdval. Jelen dolgozat a
kondenzator-kisiiléses (csucsgyujtasos) alkalmazdsindl vizsgilja a paraméterek hatdsit a
kotés tulajdonsdgaira.

Abstract: There is often need for mounting handles, pins, or screw by welding on different
surfaces such as sheet metals, pipes or different profiles. There are several traditional
technologies for mounting these fittings (screwing, riveting, spot-welding, etc.). There are
many limitations when using these technologies: low productivity, low strength properties,
corrosion, bad accessibility of the surfaces. These problems can be eliminated by using one of
the pin welding technologies. This paper deals with the effect of the capacitor discharge stud
welding parameters on the weld properties.

Kulcsszavak: Csucsgyujtas, csaphegesztés

Keywords: Capacitor discharge stud welding, pin welding

1. Hegesztés

A hegesztés és a forrasztds, mint anyagegyesitési technol6gidk, az oldhatatlan kotések kozé
tartoznak. A két eljards kozott az a legfontosabb kiilonbség, hogy a hegesztésnél az atomok
kozott kohézids kapcesolat alakul ki, forrasztasndl viszont csak adhézids. A kohézids kapcsolat
létrejottéhez az sziikséges, hogy az 0Osszekodtendd alkatrészek atomjai kelld kozelségbe
keriiljenek egymadssal. A legelterjedtebb hegesztési eljarasokndl a kohézids kapcsolatot hd
€s/vagy nyomds segitségével hozzdk létre. A kondenzator kisiiléses csaphegesztésnél a
feliiletek megolvasztdsdhoz sziikséges energidt egy nagy kapacitdsi kondenzator Kkisiilése
szolgdltatja. A kotés mechanikai tulajdonsagat (josdgat) szdmos tényezd befolydsolja, pl.: a
hegesztendd alkatrészek anyagmindsége, hotani jellemz6i, villamos paraméterek, sajtold erd
stb.. Jelen cikk ezek koziil a tényezok koziil vizsgdl meg néhédnyat.

2. Fobb paraméterek

A ho kozlésével jaré (omlesztd, omlesztve sajtold) hegesztéseknél mindig szamitani kell a
hohatas Ovezetben bekovetkezd valtozasokra. Ezek a vdltozdsok a kotés szempontjabol
lehetnek kedvezoek, vagy éppen kedvezdtlenek. A homérséklet novekedés hatdsiara a
szemcsék eldurvulhatnak, vagy szerencsésebb estben finomodhatnak, a hidegen alakitott
fémeknél pedig megtorténhet az djrakristdlyosodast kovetd nagymértékt szemcsedurvulas.
Az acélok hegesztésénél nagy veszélyt jelenthet a beedz6dés, ami nagyobb széntartalomnal
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fordulhat el6, ha kedvezdtlen lefutdsu a hegesztési hdciklus. Mind a szemcsedurvulds, mind a
beedz6dés a hohatdsovezet elridegedését okozhatja, ami egyértelmlien kdros a kotés
terhelhetdsége szempontjabol. A csicsgytjtdsos kondenzator kisiiléses csaphegesztésnél az
energidt ~1...3 milliszekundum alatt k6zoljiik az egyesitendd anyagokkal (1.-3. dbra), igy a
szemcsedurvulds jelenségének nincs gyakorlati esélye. A rovid ideju energiakozlés viszont
gyors homérsékletemelkedést, és azt kovetd gyors hlilést okoz, aminek kdvetkezménye lehet a
beedzddés. A kotési feliilet kiterjedése, az esetleges kotéshibdk, zarvanyok kialakuldsa a
hegesztési 1dOn, és a villamos paramétereken kiviil még fiigg a hegesztendd feliiletek
tisztasagatodl €s az alkalmazott nyomastol (Gn. tollnyomas).
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3. abra: Az dramerGsség és a fesziiltség valtozasa
2.1. A toltofesziiltség hatasa a kotési feliillet nagysagara

A hobevitelt, és ezen keresztiil a kotés kialakuldsat, elsdésorban a kondenzator toltdfesziiltsége
hatdrozza meg. A fesziiltség novekedésével egyre nagyobb teriileten tud kialakulni a
hegesztett kotés. A kotés feliiletének a fesziiltségtol fiiggd alakuldsa jol nyomon kovethetd a
4. abran. Az 4bran lathat6 hegesztések s = 1 mm-es, Al 99,5 anyagu lemez és AlMg 3
mindségli, M 6-os csapok alkalmazdsaval késziilt. A képek alapjan lathato, hogy az M6-os
csapokhoz ,,gyérilag” ajanlott 140 V-os toltéfesziiltség [1] 1étre tudja hozni a teljes feliileti
kotést [2]. A kotési feliilet véaltozasa hasonlé az egyéb anyagparositdsokndl is, de ennyire nem
szemléletes.
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140V

i J 3 ’ ‘. ﬁf’
4. abra: A kotési felolet novekedése

2.2. Atmeneti zéna
A hohatas daltal befolydsolt zdéna kiterjedése nagyon kicsi, még 180 V-os toltéfesziiltség
alkalmazdsakor sem haladja meg a ~0,2 mm-es szélességet. A megolvadt és djra megkristidlyosodott

réteg vastagsdga pedig még a tized milliméteres értéket sem éri el. Az 5. dbrdn ldthaté az dtmeneti
zéna az s=1 mm-es M1H lemez és az St 37-3 anyagii M6-o0s csap parositds mellett.

-

5. abra: Atmeneti 6vezet
(M1H/St 37-3)
2.3. A szakitdero valtozasa

A hegesztett kotés egyik legfébb jellemzdje a kotés szakitd ereje, amely erdsen fiigg a
villamos paraméterektdl. A szakité erdre természetesen jelentds hatdst fejt ki a kotésben
résztvevl alkatrészek anyagi mindsége is (6. abra). Az dbra alapjan lathatjuk, hogy a vizsgalt
anyagpdrositasoknal a toltéfesziiltség valtozasa a 140-180 V kozotti tartomdnyban nem okoz
Iényegi valtozast a szakitd erd nagysagdban.
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6. abra: A szakitéerd véltozasa

2.4. A keménység vizsgalata

A hohatdsovezet jellemzésére dltaldban a keménység lefutdsat, €s a keménység maximadlis
értékét alkalmazzuk. A toltéfesziiltség hatdsit a keménység alakuldsara 100 V-180 V
tartomanyban vizsgaltuk az M1H/St 37-3 (lemez/csap) pdarositds mellett. A keménység
lefutdsdban Iényeges eltérés nem mutatkozott (7. dbra).
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7. abra: A keménység alakuldsa
(M1H/St 37-3)

A keménységek maximuma a vizsgdlt toltd fesziiltségeknél mindig megkozelitette a
400 HV 0,2 értéket, és minden esetben az dtmeneti 6vezetben jelentkezett.

A keménységlefutdsa is igazolja, hogy a hohatds 4ltal befolydsolt zéna kiterjedése még 180 V
toltéfesziiltség alkalmazasakor sem haladja meg a ~0,2 mm szélességet.

A hegesztés vizsgdlatat Kkiterjesztettik s=2 mm vastagsdgd, stabilizdlatlan KO 36-o0s
(X5CrNil8 10 [1.4301]) lemez és St 37-3 anyagi M6-0s csap pdrositasdra. Ennek az
Osszedllitasnak az volt a célja, hogy vizsgalni tudjuk, milyen hatdsa lesz a rosszabb hdvezetd
képességli, korr6ziodllé lemeznek a kotésre. A rosszabb hovezetd képess€g miatt a
hohatdsovezeten beliil csokkennie kell a hlilés sebességének, és ezzel egyiitt a maximalis
keménységnek. Kotésnek a csap kozépvonaldhoz kozeli részérol (r = 0,75 mm) késziilt
mikroszkopi felvétel a 8.a. dbrdn, a csap pereménél levd részérdl (r = 2,5 mm) pedig a
8.b. abridn lithat6. A 8.a. dbra azt mutatja, hogy a kozépvonal kozelében, az anyagok
megolvaddsa miatt bekovetkezett azok keveredése. A 8.b. dbran viszont lathatd, hogy a csap
sz€lénél a hegesztés mar csak sajtolo jelleg.
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»

50

8. abra: KO 36/St 37-3 anyagparositas

A vizsgalt részek keménység lefutdsat 9. dbran mutatjuk be. A diagram alapjan lathatd, hogy
a keménység maximadlis értéke ~50 HV értékkel csokkent az M1H/St 37-3 anyagpérositidshoz
képest, és a maximum a keveredési zondban jelentkezett.

KO 36/St 37-3, U=140 V
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300 —
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9. abra: A keménység alakuldsa
(KO36/St 37-3)

3. Kovetkeztetések

e A kondenzdtor kisiiléses csaphegesztés legfobb paramétere az anyagmindség €s a
kondenzator toltéfesziiltsége.

e A kotésben résztvevd feliillet nagysdga erdsen fiigg az alkalmazott toltéfesziiltségtol.
Egy adott anyagmindségnél a szakit6 erd nagysdga a toltofesziiltségtol fiigg.

o Otvozetlen acélnal a toltéfesziiltség véltozdsa nem okoz lényegi eltérést sem a keménység
maximumdban, sem a keménység lefutdsaban.

e A csap kozépvonaldnak kornyezetében bekovetkezik az dmlesztd hegesztésekre jellemzd
anyagkeveredési folyamat.

e A csap széle felé a hegesztés sajtolo jellegili lehet.

e A toltéfesziiltségtdl fliggetleniil az energia dtadds nagyon révid id6 alatt megtorténik (~3-
3,5 ms).
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Presenting of students learning outcomes on the example of course
""Structural product development'' on Mechanical Engineering
Faculty in Slavonski Brod
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Abstract:

This paper represents a brief overview of student projects as learning outcomes of the course
"Structural product development" on Mechanical Engineering Faculty in Slavonski Brod,
University of Osijek. Course is intended to methodically and systematically introduce
students to the concept of a multidisciplinary product development. Through analysis of the
product as a technical system, students through the project entirely perform the functional
analysis of structural features on a concrete example. By acquiring the necessary knowledge
and experience through analysis of examples in lectures and exercises, and preparation of task
students have to apply the acquired knowledge and develop skills necessary for the solution
set of design task with structural elaboration in all phases of the design process. The project
task has been developed the ability by students in the analytical access of solving of
constructional problems. The acquired experience through the project enables: integration of
knowledge of study program, application software systems for the analysis, drawing and
modeling of constructional elements; use of professional literature and information
technology in the collection information about contents of courses and analyses of quoted
course. In this way, students have achieved the expected learning outcomes: knowledge,
understanding, concluding, applicability and development of original ideas, integration of
knowledge and ability to the presentation of personal work results.

Keywords: learning outcomes, structural product development, study of mechanical
engineering

1 Introduction

During teaching course "Structural product development" students were divided into two
groups. One of the goals of this teaching course is to show students how teamwork works in a
enterprise. Students were being allowed to choose their project assignments where they will
apply all their acquired knowledge and skills gained during the previous completion of the
course. In this paper is given a summary presentation of two students' works: "Automated
production line for making pizza" and "Different versions of mounting rails for the threshold".
Each group or team, had to make a techno-economic evaluation, to select the optimal variant
of design solution and elaborate in the detail the top rated version of their project task. Since
our students have gained enviable knowledge and skills from modeling in software Autodesk
Inventor to FEM analysis in Autodesk Inventor and ANSYS; we provide below a summarize
project tasks two students works, in a way that we from one group singled out structural
modeling of parts, while we from another group singled out FEM analysis of the optimal
design solution.

230



Engineering and Technology

2 First group: Automated production line for making pizza

Modern life is resulting in a small amount of free time and so the time for self-cooking.
Therefore, it's resorting to the so called consumption of fast food. One representative of a
typical fast food is pizza. Accordingly, there is a need for developing automated production
lines for making pizzas' larger capacity. Production line will be modular type where each
module will be processing a set of operations of the same type. Depending on the built-in
modules it will vary the production lines for producing two basic types of finished product:
frozen product intended for retail distribution or finished thermally processed product which
is ready for consumption. The paper presents techno-economic evaluation, selection of
optimal variant and evaluation the best variant in detail of an automated machine for making
pizza. The following table shows the morphological matrix of selected variant of design
solution automated machine for making pizza on the overall techno-economic assessment of
the goodness that was adopted as a final solution.

Morphological matrix

Partial functions

Solution Principles

Electromotor +

Drive Electromotor Pneumatic .

pneumatic

Control By hand Semiautomatic Automatic
. Production of ready- Production and

Scope of work Making dough . y ) .

made pizza packaging of pizza
Material of parts in Stainless steel Stamlesg steel + Aluminum
contact with food aluminum

The material base of the Everything from Stainless steel + Stainless steel +
machine stainless steel aluminum structural steel

Method of transportation
of product on the
assembly line

Conveyor belt

Conveyor chain with pot

Free fall

Isolating the impact of

Machine enclosed in

Some parts of the indoor

Open machine

environment glazed chamber
o Regulating the size Regulating the size,
The p osszl?thty of and thickness of thickness and Without regulation
adapting . .
pizzas supplements of pizzas
Form of transport . . Stepping with free
between modules Continuous Sl fall
Shape of dqught after Belt continuous Rounded Preliminary shaped
rolling (rounded)
Large
The capacity of the Small Medium (factories for frozen
machine (for little pizzerias) (for large pizzerias) precut food (20000
pcs/h)

Table 1: Presentation of selected optimal design solution (shaded cells are chosen solution)

An automated machine for making pizza consists of six separate modules, and they are:
module for extruding dough, module for rolling dough, module for cutting salami, module for
cutting cheese, module for adding ketchup and module for transporting the dough.
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Figure 3: Module for cutting salami Figure 4: Module for cutting cheese

Figure 5: Module for adding ketchup Figure 6: Module for transporting the dough

Figure 7: Automated production line for making pizza
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3 Second group: Different versions of mounting rail for the threshold

The term of reference should be devolop constructed device for mounting rail for the
thereshold, in terms of optimization of geometrical features of individual parts, and improve
calculation. Gadget must be as simple structure and have less number of parts. Also, the
constuction of gadget must be such as to allow easier mounting gadget for thereshold and the
mounting rail in the device. Using the optimal solution for gadget, simplifies the mounting,
reduces the use of auxiliary machinery in the mounting rail and the cost of installation and it
is possible in shortest possible time to make a larger selection of rail. Also, using the optimal
solution of gadget it is reducing need for human labor during mounting. Restraint should
provide:

- safe, durable and reliable operation,

- such fastening force that guarantees the security of fasten against the axial movement
of rails and turning in the rail grid node

- persistence of wide gauge within the limits prescribed tolerance,

- fast and ease of mounting or replacement,

- human labor is reduced to a minimum,

- minimal wear on the contact joints because it affects on the fastening force

- resistance on the corrosion which guarantees the durability of fastening,

- minimum inspection and maintenance,

- smaller number of structural elements,

- possibility of production in our country and it is inexpensive,

- preferably it is unified for wooden and concrete threshold.

Figure 8: Presentation of fasten gadget model for fastening rail to threshold

3.1 Presentation the numerical solution of the project task

Numerical solution of the given problem is performed in the software package Autodesk
Inventor, in the module Stress Analysis. Material of spring is defined according to standard
DIN 17221 and it has the following characteristics:

- Module of elasticity: E =205 000 MPa

- Poisson's factor: v=10,3

- Tensile strength: oy, = 1450 N/mm?
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During modeling in the software package Autodesk Inventor it has been found contact
position between rollers and elastic element in the case of maximum deformation of element.
That contact is along the line which is located at an angle of 3° regard to the vertical axis,
figure 9.

Figure 9: Contact position at the time of maximum deformation of elastic element

At the contact position in case of maximum deformation of elastic element it has been found
the force that causes the maximum deformation (i.e. deformation which is required that rail
could dent in the fasten gadget). Finite element mesh is automatically generated with the note
that default length of the finite element is 1 mm. The mesh consists of 99212 elements and
155844 nodes. Presentation of the model with the finite element mesh and boundary
conditions is shown in figure 10.

D

|

Fixed edge
Figure 10: Presentation of the model with the finite element mesh and boundary condition

Based on the generated finite element mesh and boundary conditions it has been defined
numerical simulation and also solutions have been obtained. Solutions of deformation are
shown in figure 11. The amount of maximum strain of the total displacement vector for all
three axes was expected at the free edge of the elastic element and amounts 2,048 mm.
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Figure 11: Field distribution of deformation

From accompanying results it can be seen that at the contact position amount of displacement
vectors for all three axes is 1,2 mm. This is precisely the minimum deformation of elastic
element which is needed that rail can dent in the fastening gadget. Mentioned necessary
minimum deformation is caused by the force of 29 kN. Figure 12 shows the field of
distribution equivalent stress for the previously generated finite element mesh and boundary
conditions. As it was anticipated, place of the largest equivalent stress is on the inner surface
of elastic element where is the minimum curvature radius of the geometry of the elastic
element. The amount of the maximum equivalent stress is 1709 MPa.

Type: Von Mses Stress
Type: Von Mses Stress Liit: MPa
Unit: MPa 23.2.2010,, 15:34:43
B22010, 153443 1709 Max.
1708 Ma

1567
1424

1282

Figure 12: Field distribution of equivalent stress

5 Conclusion

With methodical approach it is achieved a prerequisite for successful implementation of the
curriculum. Learning outcomes from this part of the course, which is evident in this paper, are
at the high level. From this two works we can conclude that the goals and criteria of course
are met and that students are seriously up to their project tasks which have been accomplished
at a high level. Their ideas, individual solutions, hard work and dedication during course
came to the expression. Perhaps their project tasks will not become in real world or practice,
but thus they learned a lot, from participating in teamwork to the mutual competition,
proposing and applying the acquired knowledge that for them will be of great help in their
further development, or jobs.
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Stress analysis of long beam by theory of elasticity

Darko Damjanovic, Tomislav Baskaric, Franjo Matejicek, Drazan Kozak, Zeljko Ivandic
Mechanical Engineering Faculty in Slavonski Brod, Josip Juraj Strossmayer University of
Osijek, CROATIA

Abstract: This paper analyzes the stresses caused by continuous loading at the opposite sides
of a long beam. 2D and 3D diagrams of stress distribution oy based on the terms of the theory
of elasticity are designed. Stress distribution oy is calculated in the middle of beam (y = 0) for
different number of Fourier series and the results are presented with 2D diagram. On this
basis, Fourier series with a sufficient number of members is determined in order for more
accurate results. Further stress analysis is performed using Fourier series with a sufficient
number of members. Calculation of stresses throughout the beam height is also performed,
and the results are presented in 3D diagram. In order to confirm the accuracy of the results,
numerical analysis is performed using the finite element method. Comparison of analytical
and numerical results is also presented.

Keywords: long beam, theory of elasticity, Fourier series, finite element method.

1 Introduction

In practice there is quite rarely a load which is distributed at the edge with some of
simple functions like sine and cosine functions. If the load is arbitrary, so when the same law
of the load distribution is not valid for the whole loaded edge, especially when it is changing
by leaps, or when the load is concentrated, it is suitable to separate the load into Fourier
series:

q(x)=a, +§:(ak cos A, x+b, sin 4, x) (D
k=1

Where ay, ax and by are coefficients of trigonometric order.

If the load is distributed symmetrically to the y - axis, first part of the function that
contains only cosAix is used. When the load is not symmetric to the y - axis, part of the
function that contains sinAxx is used, while in the general case both parts of function are used

[1].

2 Review and explanation of the problem

As mentioned in the introduction, in practice there is rarely a load which is defined by
some known functions. Therefore, in this paper will be considered a long beam loaded at the
opposite sides with a continuous uniform load ¢ at the distance 2a, according to the Figure 1.
Hereafter, problem is explained in more details, but it is not shown the entire procedure of
determining the equations for stresses, so there are shown only the final equations for stresses.
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[ e [ -

Figure 1: Long beam loaded on opposite sides with continuous load

Since the load is symmetric with regard to the y — axis, symmetric part of the function
that contains only cos/gx is used. Development of load ¢ into Fourier series will also contain
only symmetrical members, as follows:

q(x)=a,+ i a,cos/, x ()

Coefficients of trigonometric order are:

_49a
== 3)
a, :%sin Aa “4)

After that, load separates to the load evenly distributed at the upper and lower edge,
and to the variable load. The first part of the load causes a homogeneous compressive stress
state. With the analysis of boundary conditions and further calculations it is possible to
determine the necessary constants of integration and then the equation for stresses too.
However, as already mentioned, only the final equations for stresses are presented:

o, = 4q%i K, [ikccoshikc cosh/, y —sinh/,c(coshd, y+ 4 y sinhiky):l cosh x (5)

o, = —q%{l + 42 K, [chcoshﬂ,kc cosh/, y —sinh4,c (4, ycoshA, y+ cos/lky)] coslkx} (6)

T, = 4q%il(k (A ccosh/, csinhi, y —sinh/, ¢ cosh/, y)cosZ, x (7

k=1
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Where:

K = sind a 8)
“ Ja(sinh24c+24c)

According to Figure 1, in case when a << [, continuous load ¢ can be replaced by a
concentrated force F' = 2qga [1].

3 Stress analysis of long beam

For stress analysis of the problem considered in this paper, stress distribution oy is
calculated for the different number of Fourier series to determine sufficient number of
members in order to obtain satisfactory accuracy of results. In this case stresses are calculated
in the middle of the beam, so for y = 0. For both, Fourier analysis and to generate a 3D
diagram, Microsoft Excel software is used. For making a program to automatic generation of
diagrams in the mentioned software, following equations are required:

Wavelength: A = kac , k=0,1,2,3.. 9
- : : 2q .
Coefficient of trigonometric order: a, = ﬂ sin 4,a (10)
sin 4 a
Constant Ki: (11)

K, = .
A.a(sinh24 c+24,¢)

Stress oy

o, = —q%{l + 4i K, [ﬂkccoshﬂkc cosh/, y —sinh/, ¢ (4, y cosh, y +cosi, y)] cosﬂkx} (12)

Variables which can be modified in the program, and which are also given for a
particular case to be considered in this paper are presented in Table 1 (variables according to
the Figure 1):

Half - length of beam /=100 mm
Half - length of continuous loading on beam a=1mm
Amount of continuous loading g = 1000 N/mm
Half - length of beam height c =20 mm

Table 1: The values of given variables

First of all, a sufficient number of members for the Fourier series is determined
considering the middle of the beam (y = 0). Figure 2 shows the diagrams of stress distribution
oy for different number of Fourier series.
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Stress distribution oy [MPa]
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Figure 2: Stress distribution oy (for y = 0) for different number of members of the Fourier
series

The obtained amount of stress is compared with the previous one (with k-1) and the
analysis ended when the difference between these two has become less than 10%. The
difference less than 10% occurred between the stresses calculated with 4 and 5 members of
the Fourier series. Therefore, the Fourier series with 5 members is taken as a sufficiently
accurate and further calculation is performed with a Fourier series of 5 members.

3.1 Stress distribution for various beam heights

Based on the equations which are used for previously stress calculation oy (for y = 0),
calculation of stress throughout the beam height is performed also. The calculation results are
presented in 3D diagram (Figures 3 and 4) where the results correspond only for half of the
beam (y = 0 +20). Value of stress oy can be read from the diagram for any place on the long
beam loaded at the opposite sides with a continuous load.

From the presented diagram it is obvious that by increasing of the parameter y, so by
approaching edge of the beam, value of maximum stress oy (at the x = 0) is decreasing. It is
also obvious that moving away from the value of x = 0, so from place where beam is loaded to
the ends of beam, the value of stress oy rapidly decreases. And that is also confirmation for
the Saint - Venant's principle of rapidly decreasing of stress oy by moving away from the
section x = 0 in which are located concentrated forces F [1]. Also, as can be seen from
diagram, stress distribution oy is symmetrically distributed with regard to the y - axis.
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Stress distribution oy
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4 Numerical analysis by finite element method

For numerical analysis of the considered problem ANSYS software is used. The
problem is defined as two-dimensional and finite element PLANE182 is used for that
purpose. This element is defined by four nodes having two degrees of freedom at each node:
translations in the nodal x and y directions. The element has plasticity, hyperelasticity, stress
stiffening, large deflection, and large strain capabilities [3]. Model consists from 4000
elements. Material is set as isotropic, linear elastic with Young’s modulus of elasticity £ =
210000 MPa, and Poisson’s ratio v=0,3.

Table 2 shows the results obtained by finite element method and also shows a
comparison of results obtained by the theory of elasticity. Due to the symmetry of the model,
the results are shown only for one half (for /), and read at specific distances, according to
Table 2 and Figure 5. Figure 5 shows the numerical solution and the diagram illustrates
comparison of the results obtained by the theory of elasticity and finite element method.

Distance 100 95 90 85 80 75 70 65 60 55 50
TE 2,69 1,71 -0,54 -2,44 -2,61 -0,81 1,76 3,30 2,63 0,17 -2,18
FEM -0,02 | -0,011 | -0,0076 -0,0035 0,006 0,03 0,08 0,17 0,34 0,6 0,99
Distance 45 40 35 30 25 20 15 10 5 0
TE -2,27 0,70 5,05 6,96 2,18 -11,54 | -32,70 | -56,00 | -74,18 | -81,05
FEM 1,5 2,1 2,26 1,55 -1,46 -9,14 | 24,73 | -49,96 | -78,34 | -91,76

Table 2: Amounts of stress oy [MPa] obtained with theory of elasticity (TE) and finite
element method (FEM) at the certain distances [mm] of beam
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Figure 5: Comparison of the results of stress distribution oy [MPa] (for y = 0) obtained by TE
and FEM
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5 Conclusions

From this paper program is developed which automatically generates 2D and 3D
diagrams of stress distribution oy of beam loaded on opposite sides with the continuous load.
When developing load ¢ into Fourier series, Fourier series with 5 members is accepted as
sufficient, because the difference in the results using first lower number of members is in the
set limit of 10%. It is accepted also to simplify the creation of the program. Furthermore,
diagrams of stress distribution oy are obtained using equations from the theory of elasticity.
Obtained results were checked by finite element method, and there is some deviations noted.
It is assumed that the deviations occur because of an insufficient number of members of the
Fourier series. The above is also obvious from Figure 6 where in the approach of the theory of
elasticity Fourier series with 10 members is used, and the results are almost completely

identical to the numerical approach by finite element method.
-100
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. N
-70 / \
T\
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-50
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/ \
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Figure 6: Comparison of the results of stress distribution gy [MPa] (for y = 0) obtained by TE
with 10 members of Fourier series (k = 10) and results obtained by FEM
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Farasztogép fejlesztés polimer probatestek ismétlo
igénybevételének vizsgalatahoz

Development of endurance testing machine for the investigation of
repeating use of polymer specimen

Fodor Antal', Dr. Boza P4l®
2 KF GAMF Kar/Fém- és Miianyagfeldolgozé Technoldgiai Intézet/
Gépgyartastechnoldgia Szakcsoport

Osszefoglalas

A ,,muszaki milanyagok™ felhaszndldsa az utobbi idoben felgyorsult. A felhasznilok egyre
gyakrabban terveznek ilyen anyagokbdl —alkatrészeket, amelyeknek —szE€lsdséges
igénybevételnek is meg kell felelni. Az anyagtulajdonsdgok gyors, pontos meghatdrozasa
nagyon koltséges eljards, ennek ellenére a tervezés minden fazisdban az anyagtulajdonsdgok
definidlasara sziikségiink van. Ebben a munkdban egy olyan berendezés kifejlesztését
mutatjuk be, amelynek segitségével szabvdnyos milanyag prébatesteket ismétlddo, tobbszoros

1,0 s *

Abstract

The use of “technical plastics” has accelerated in the last period. The use of such parts is more
and more common; however they need to meet extreme stress circumstances. The fast and
exact definition of the materiel propety is very expensive, however this is needed in each
planning phases. This document presents the development of equipment, which enables
several repeating bending stresses (high cycle fatigue test) on standard plastic specimen.

Kulcsszavak: farasztovizsgalat, kifaradasi élettartam, polimer

Keywords: fatigue test, fatigue life, polymer

1. Bevezetés

Napjainkban a mianyagok térhdditdsa igen jelentds, mikdzben a mulanyagok
anyagjellemzdir6l kevesebbet tudunk, mint a fémek tulajdonsigair6l. Természetesen a
miiszaki miianyagok is rendelkeznek szildrdsagi mutatokkal, ilyen példdul a szakitészilards4g,
nyulds, vagy a Young modulus, viszont egy ciklikus igénybevétellel szemben mutatott
ellendlldsat nem ismerjiikk olyan széles korben. A polimerekkel kapcsolatos kutatasoknal
elengedhetetlen korszerti, gyors és megbizhaté anyagjellemzoket meghataroz6 berendezések
alkalmazasa.

Wohler mar a mult szdzadban megéllapitotta, hogy a kifaradds sordn a fesziiltség idében
véltozik, ugyanakkor pedig sokszor ismétlddik. A kifdradasra vald6 méretezés alapja a
farasztovizsgalatok segitségével megdallapitott kifaradasi hatdr. A magyar szabvany minimum
négy probatestet ir elo, am a mértékadé Wohler-gorbe meghatarozasdhoz sokszor 80-100
darabos kisérletsorozat is sziikséges.

A kifaradasi jelenség sordn az alkatrészeket olyan periodikusan valtozo, ismétlodo
fesziiltség terheli, amely az anyag folydshatarandl alacsonyabb terhelést okoz. A
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folyamatoknak alapvetden két tipusat kiilonboztetjiik meg:

e Kis ciklusszamu (Coffin-Mason-féle) kifdradas, ahol az igénybevétel rugalmas és
képlékeny. A tonkremenetelt az anyag belsejében 1étrejové repedés terjedése
eredményezi.

e Nagy ciklusszama (Wohler-féle) kifaradds, itt az igénybevétel rugalmas, a
tonkremenetelt feliileti hibdkbdl kiindulé repedések okozzék.

A hajlité farasztdvizsgélat sordn a probatest — hossztengelyére merdleges tengely koriil —

hajlitast szenved, tigy, hogy a nyomaték sikja a probatest hossztengelyét magdban foglalja. A
prébatestet a nyomaték egy-vagy mindkét végén befogva terheli. A kényszermozgdasu, csak

Forrds: Zsdry &, Méretezés kitdradasra a népészethen (1965)

1. dbra. Hajlit6 farasztogép elvi kialakitasa

A polimerek viselkedése féaraszté igénybevétel hatdsara jelentds mértékben eltér a
fémekétol. A vizsgalatok, vagy a terhelések sordn az acélok rugalmassagi modulusa idoben
nem véltozik, abban az esetben, ha a Hooke-féle rugalmassagi tartomanyon beliil marad. A
fémek csillapitdsa kisebb, mint a polimereké, ezért nagyszamu igénybevétel esetén sem nd
jelentdsen a préobatest homérséklete. A fémeknél, a rugalmassdgi modulus és a
fesziiltségvaltozds amplitiddja a melegedésbdl kifolydan a vizsgdlat alatt nem, vagy alig
valtozik. A miianyagoknak nagy bels6 csillapitdsuk mellett rossz a hovezetd képességiik, igy
a féaraszté igénybevételnek kitett préobatestek mar 10 Hz-nél kisebb frekvencidn is
felmelegedhetnek, ebbdl kifolydlag a modulusuk csokken.

Polimereknél a fémes anyagokhoz hasonl6 kifdraddsi hatar nem allapithaté meg. A
vizsgélatokat 4ltaldban 10 ciklusszdmig szoktdk végezni és az ehhez, vagy mds terhelési
ciklusszamhoz, adott vizsgalati frekvenciahoz, kornyezeti hémérséklethez,
nedvességtartalomhoz és torési valdszintiséghez tartozd igénybevételi szdmot adnak meg
kifaradédsi hatarként. Az irodalomban gyakran a kifaradédsi hatar és a rovid idejli terhelés
esetén mért szilardsagi értékek hanyadosit adjdk meg, de a polimerek tonkremenetelérdl
atfogd mérésekkel aldtdmasztott modszer a fémekkel ellentétben nincs kidolgozva.
Elsésorban gyarté cégek sajat anyagaira érvényes javaslatokat adnak meg. A 2. dbran lathat6
Wohler-gorbe rétegelt szénszal erdsitésti anyagbol késziilt probatest, faraszté vizsgdlata sordn
kapott eredményeket mutatja, +45°,0° és -45°, 90°-o0s szdlszovési szogek esetén, 5 Hz-es
vizsgélati frekvencidnal.
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2. abra. Vinilészter gyanta Wohler gorbéje

2. A farasztogép kifejlesztésének folyamata

A tervezési folyamatot tobb féazisban oldottuk meg. El6szor a prébatesteket befogd
késziilékeket alakitottuk ki. Ennek méretei hatdrozzdk meg a tobbi részegység geometridjit.
Ezutdn a hajlit6 mechanizmus elemeit, majd a nyomaték atviteli egységet a villanymotorral
egyiitt alakitottuk ki. Fontos tervezdi szempont volt a villanymotor megvdlasztdsa igy, hogy
az ,elasztikus” és a ,,ridegebb” polimerek vizsgalatihoz is alkalmazhat6 legyen a berendezés.
A tervezés sordn tobb alternativabodl valasztottuk ki a megvaldsitott megoldést.

A prébatest befogo késziilék kialakitasa

Elvéras volt, hogy a berendezést kezel6 személy egyszeriien és gyorsan tudjon prébatestet
behelyezni, vagy cserélni a késziilékben. Az alsé befogé (3. dbra) szimmetria tengelyében egy
csapagyazott tengely foglal helyet, mely lehetdvé teszi, hogy a felsd befogd kozel
surléddsmentesen tudjon elmozdulni.

Rogzitett
tdmasz

/
Alaplap

7
Also befogo

3. dbra. A befogd késziilék kialakitasa

A tengely végein a befogdkésziilék mozgatd karjai zart keretszerkezetet képeznek. A
mozgatdkarok rogzitését a tengelyen 6nzard anya biztositja. A probatestek a tdjolé horonyban
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helyezkednek el kozvetleniil egymds mellett. A felsé befogd szorité lemeze, belséd
kulcsnyilasu csavarral oldhat6-rogzithetd. A felsé pofa mozgatdsat a hajtécsapokon keresztiil
egy-egy hajtérud végzi. A prébatest befogd késziilék egyszertien dtalakithat6, ha a
szabvanyostol eltérd hosszisigi darabokat akarunk vizsgdlni, mivel csak a mozgatdkart kell
kiilonbozd hosszusédgura cserélni. Egy befogo késziilékbe 10 db prébatest helyezhetd el, ebbol
adddoan 4 db részegység sziikséges, a 40 db probatest egy idoben torténd vizsgédlatahoz.

A kialakitds lehetové teszi, hogy a kiilonbozé anyagu prébatestek farasztisa eltérd
hajlitdsi pontokon torténjen. Rideg és elasztikus anyagokat kiilonb6z6 befogasi hosszon
foghatjuk be, ehhez szabvanyos szogacélt alkalmaztunk. A 3. dbran lathaté tdmasz a hajlitasi
pontot is meghatarozza, igy ez a vizsgald berendezés kiegészitd elemeként funkcional.

A hajlité mechanizmus megvalositasa

A tervezett farasztogép a rezonancia elvén miikodik, vagyis a vizsgdld gépbe szerelt
prébatest a hozzacsatlakoztatott befogorésszel egyiitt lengérendszert alkot. A gép vizsgalati
frekvencidja megegyezik a vizsgalt probatestek frekvencidjdval. A probatestre hato terhelést a
gép mechanikusan adja 4t. A berendezés mukodtetése eldtt, a frekvencia bedllitdsan tul, a
hajtogatas amplitudogjat is valtoztatni kell. A villanymotor forgé mozgasét alternalé mozgassa,
két kozlotengellyel alakitjuk at. A kozldtengely mindkét végére rogzitett korhagyds tarcsan
kialakitott furatrendszer segitségével alakul at a forgdmozgds, alterndlé mozgédssa. Egy
kozlotengely két befogokésziilék mozgatasat végzi egyszerre, a mozgatéerdt egy hajtérad
viszi at a forgattyus csapra. A tengely megfogdsat két csapdgyhdz biztositja, melyet a
tengelykonzol rogzit az alaplaphoz. A hajtdsmechanizmus kozlotengelyét a farasztasi ciklus
alatt dinamikus igénybevétel terheli ezért sziikséges a szildrdsdgi méretezésen tul, kifaraddsra
is ellendrizni. Az anyagvalasztisndl C45 anyag mellett dontottiink, kedvezd forgéacsolasi és
hokezelhetéség miatt. Igy dinamikusan jél terhelheté atviteli egységet kaptunk. A 4. dbrén a
levezetés melldzése nélkiil bemutatjuk a kozldtengely kifaradési diagramjat.

Ta A
[Nmm-2] 1 mm=2 Nmm-2

OM=34 mm

Tut=180_ ON=86 mm

--\
- — \\
~
~
~
Tvt'=114 \\
———— — AN
AN
N
\\
=41
M Tar=41,65 s \
™m Ta M \ \
[Nmm-2] N | \l
Tmr=19.8 0 Gacar=71,7 Gvh'=180 Gvh=320 Ga
[Nmm-2]
Gmr=38,8
M2
Gm
[Nmm-2]

4. dbra. A kozlotengely Haigh-diagramja

A motor teljesitménysziikségletének meghatdrozdsdhoz kiillonbozé anyagi polimer
prébatesteket hajlitottunk ,,Instron 6633-as” univerzalis szakité berendezésen. A vizsgélatokat
40 mm-es, 45 mm-es, illetve 80 mm-es megfogéssal (hajlitasi ponttal) és kiilonb6zd anyagu
probatestekkel végeztiik. Mértiik a hajlitas erdsziikségletét, rideg (PA3WGH6), fél elasztikus
(PC) és elasztikus (H650F) polimerekre. A vizsgdlatok eredményeibdl meghatdroztuk a
legnagyobb hajlitasi erdsziikségletet. Az 5. abran lathat6 diagramon csucsértékként 170 N erd
hatdsdra 32 mm-t mozdult el a keresztfej a probatest toréséig. A mérés célja a maximadlis erd
és az er6 altal okozott legnagyobb kitérés meghatdrozasa volt. A hajlit6 vizsgdlatot egy darab
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5. dbra. Hajlit6 vizsgdlat és eredménye PA3WG6 polimer esetén

A féarasztdvizsgdlat alatt a hajlitds mértéke nem terjed ki a prdbatest toréséig, ezdltal a
befogokésziilekre maximalisan a kapott érték 80%-a jutott. A lehajlds nagysaga alapjan a
hajtécsap elmozdulédsa a befogdkésziiléken 35 mm volt. Igy a keriileti sebesség:

Voo =D -0, =007 7-5=11[m/sec] (D

Egy korhagyos tarcsa forgatasdhoz sziikséges teljesitménnyel:

P =F,_, v, =1350-1,1=1495[W| (2)

korhagyo

A két kozlotengelyen négy korhagyos tarcsdval €s a sziikséges attétellel a négy befogd
késziilék teljesitményigénye:

Pmmor — Bciizt;ngely _ 2 . (2 . ?cb‘rhagyé) — 1994[W] (3)

A villanymotor haromfazisi 2,2 kW-os 6 pélust, frekvenciaviltohoz csatlakoztathat6, 900
1/min fordulatszdmu,1/3 lassité attétellel 300 1/min-re mddositva, megfelel az 5 Hz vizsgélati
frekvencidnak. A nyomaték atviteli elemek szamitdsa és a geometridk tervezése utan kialakult
a végleges 0sszedllitds (6. dbra).

6. dbra. A farasztogép végleges kialakitasa

A féaraszt6gép alaplapjara hegesztett 1dbak biztositjdk a berendezés stabil rogzitését. A gépet
beilizemelés elott, vagy a végleges telepitési helyén rogziteni kell, mert a dinamikus alternédlé
mozgds kovetkeztében felborulhat, vagy elmozdulhat.
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A biztonsagi megoldasok a farasztégépen

A tervezés sordn nagy hangsulyt fektettiink a munkavédelmi eldirdsok betartdsdra. A
befogokésziilékek, a hajtékarok nagyfrekvencidji ciklikus mozgasa, veszElyt jelent a gép
kezelojére. Ezért olyan megoldast, valasztottunk, amelyben a befogoékésziilékek konnyen
kezelhetoek, de a gép miikodése kozben emberi kéz nem férhet a mozgd elemek kozelébe.
Kézenfekvd megoldasként, poli-karbondt lemezekbdl burkolatot terveztiink a berendezés
koré. Az alaplapon elhelyezett két nyomégomb gondoskodik arrél, hogy addig amig a
véddburkolat nincs lecsukva a berendezés nem indithatd, vagyis a motornak nincs tpelldtdsa.

A berendezés vezérlése

A berendezés vezérlését és szabdlyozasat is ki kellett fejleszteni. A motor fordulatszadmat
frekvenciavalté illesztésével, a hajlitdsok szamat (vagyis az igénybevételi szamot), induktiv
érzékeldvel, (egy szamlalo segitségével) hatarozzuk meg. A folyamat automatizalasaval az
igénybevételi szam elérése utdn, a farasztégépet a vezérlés onmuikodden ledllitja. Erdmérod
cella rogzitése utdn mérhetdvé valik egy adott anyag farasztisidhoz sziikséges erd. Az
igénybevételi szam, a vizsgdlati frekvencia és a mért erd értékek szoftveres forméban
tarolhatdak, illetve kiértékelhetdek. Példaul LabVIEW szoftver segitségével a mért értékek
fliggvényében, meghatarozhat6 a vizsgélt polimer kifaradasi hatdra. A burkolat lehetové teszi,
hogy termikusan szigetelhetjilk a rendszert, igy fliteni, illetve hiiteni is egyardnt lehetséges
hoszivattyd csatlakoztatasaval.
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Commercial vehicle’s active steering srategies

Zoltan Hankovszki, Roland Kovacs, Dr. Laszl6 Palkovics
Advanced Vehicle Control Knowledge Centre, Budapest University of Technology and
Economics, HUNGARY

Abstract: It is a timeless and actual problem to develop vehicle’s active safety [1]. In case of
commercial vehicle category more sophisticated difficulties could be found. Increased mass
and inertia are the fundamental differences between a usual passenger car and a truck. At the
same time, the low series number requests cheap solutions. The aim is in this way to ensure
low cost solutions to control increased kinetic energies.

Keywords: commercial vehicle, active safety, active steering, control techniques

1 Commercial Vehicles

As it was mentioned, increased mass and inertia are the fundamental sources of problems. To
control these physical quantities special braking and steering systems are often needed [2].
Another problem is the varying of these masses and inertias. A 12tons truck’s empty weight is
less than half of the laden weight. The measurement of these changes is not solved perfectly;
the reason is partially the cost of the sensors. There are some estimation methods, which are
used for example by brake control logics — but the accuracy of these estimations is not high
enough for an active steering system. During braking a lot of stochastic phenomena are
playing important rolls [3]. This inaccuracy requires a simple PID controller which is
sometimes combined with state machines. For active steering control this way is not
acceptable. The aim is hard to reach: develop a controller which is working with significantly
inaccurate parameters, but the control signal is enough accurate and “smooth”.

2 Design Environment

To develop the necessary active steering logic, we used simulations. Simple models built in
Matlab Simulink, and validated vehicle models built in SIMPACK [4]. The controller’s
environment was based on a real EBS (Electronic Braking System). It worked with 10ms
discrete step time and sensors noise content was also measured. But these noises were not
filtered in our controllers. The reason is that, the simulated sensors are containing integrated
noise filters [5]. Simple Simulink models were used to compare control strategies. These
models represented several load cases. The base truck for these was an Iveco Eurocargo
MLI120E22P [6] — Table 1. In the truck’s used load cases it could be seen that the empty and
fully laden truck’s axle loads significantly differ. It is also the case for masses and inertias.
The Simulink model’s fundament is a bicycle model — (1) and (2) define the necessary
phenomena. Table 3 contains the used notation meanings.

COG from 1st axle [m] | Inertia in COG [kgm?2]
Vehicle state | mass [kg]

X Z X Y Z
Empty 4111 -1,085 0,935 2344 | 14178 | 13527
Semi laden | 8045 -2,364 1,529 5311 | 30889 | 27271
Fully laden | 11980 -2,605 1,733 6330 | 32631 | 27995

Table 1: Truck load cases
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In (2), cornering stiffness is a constant. For this simple model a linearized tire model was
used. In this, the 90% of tire normal force was the maximum lateral force, which was reached
at 0,08rad lateral slip. Over this slip value no further lateral force increasing was taken. The
developed final controller was also tested with validated tractor model. This was based on
measurements of an MAN TGA tractor. Another investigation option was tire wear
conditions. A new set of truck tires costs more than 4000€, so the owners use the tires as long
as it possible. But in case of any other happenings which cause tire grip loss, it is a
requirement to ensure the highest safety. We investigated tires with 30% gripping ability.

3 The Strategies

To figure out which one control strategy is the best, five techniques were investigated:

- PID control, LQ regulation (LQR) and Neuro-Fuzzy approach

- H control

- Adaptive Reference Model (ARM)
With this list we tried to select simple empirical strategies (PID and Neuro-Fuzzy) and some
in theoretical ways optimized strategies (LQR and H..). The fifth strategy (ARM) is working
with special solutions which are only valid for this model.
The controller’s aim was to ensure the best reference yaw rate following property. In case of
comparisons the control signal was equation (2)’s external control torque — M. This input is
acting around the vehicle’s vertical axle. The design was based every time on a semi laden
truck’s parameters, which is running with new tires. Reference yaw rate was originated from a
semi laden truck model, which’s steering behaviour was neutral. We represent only PID, H,
and ARM results, because LQR and Neuro-Fuzzy results are very similar to PID.

3.1 PID Control

The control signal was only yaw rate difference from the ideal vehicle state. For the tuning of
this controller, some physical calculations were made. Redefining (2) to a steady state (yaw
rate is constant), left side of (3) is given. From this with the neglecting of steering angles and
sideslip angle the right side of (3) could be written. It says that the yaw rate is proportional to
the external torque in a steady state case where velocity and cornering stiffness parameters are
constants.

M=F -1,-F 1, = M:(Cz'lg""cl'llz)'vi 3)

So, (3) provided a proportional gain value, but that wasn’t enough accurate. To reach a good
reference signal following property, another integrator part was needed, and we didn’t use
derivative part for this control logic. As it was mentioned increased mass (relative to
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passenger cars) results in lower vehicle behaviour frequencies, and the steering system has
also a relative high latency. Both things show in that way, which is not requesting fast control
behaviour.

3.2 H,, control

With this method another approach could be used for controller design: the aim is to hold the
measured outputs below a predefined limit [7]. For this also predefined inputs are the
excitations, which’s amplitudes are defined, but the carrying frequencies could be
theoretically anything from O to infinite. The highest singular value of the closed loop system
(the controlled system with the controller) will be the H,, norm [8]. If it’s less than 1, the
system is defined as robust. We investigated the number of internal states of the resulted
controller (because this method results a full state space controller): Matlab’s hinfsyn
command and HIFOO [9] were used. With hinfsyn, a full order controller could be computed.
With HIFOO, the order of the controller could be given by the user, or the software searches
the lowest order robust controller. In our case (steered wheel angle is the noise input; external
torque is the control input; lateral acceleration, yaw rate and control torque are the measured
outputs; lateral acceleration and yaw rate are the controller inputs) the HIFOO algorithm
found zero order controllers as lowest order controllers (third order is the full order for this
state space realization). But without internal state variable the control signal wasn’t smoother
like in the previous cases. With 1, 2 or 3 controller states the control signal noise ratio could
be decreased. The lowest H,, norm was reached by 1st order controllers. As it was mentioned,
we also investigated the worn tires effects with 30% gripping ability. Our final H, controller
performs in every case less than 1 as H, norm. The conclusion was that the “stronger”
controllers were not enough robust in case of worn rear tires — Table 2. As it can be seen the
mentioned case is the most dangerous.

Gripping coefficient | Load case

Front Rear Empty | Semi laden | Fully laden
1,0 1,0 0,6249 | 0,6050 0,7015

0,3 1,0 0,6099 | 0,6025 0,6012

1,0 0,3 0,7225 | 0,6395 0,9912

0,1 0,1 0,6290 | 0,6132 0,6106

Table 2: H,, norms with several tires

3.3 Adaptive Reference Model

It is common in the previous control techniques that in every case the control signal is
resulted by some difference between the actual and ideal vehicle states, so there is a negative
feedback from the controlled signal to the control signal. The control signal decreases the
difference between the ideal and actual states, which decreases the control signal’s amplitude.
This phenomenon results that only with an integrator part could be good reference signal
following property achieved. Our aim was to separate the controller’s input signals from the
control signal’s effect — to reach a control loop without a feedback from the controlled signals
to the control signal. As it was mentioned, the cornering stiffness parameters in (2) are
constants. In the linear zone of the vehicle behaviour they are in reality also approximately
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constants (which depend on the average road friction only in this case, if the wheel forces are
summarized in each axle). With the defined bicycle model ((1) and (2)) equations, it is easy to
estimate the cornering stiffness parameters. For this, the bicycle model’s axle sideslip angles
must be estimated — with using of a state estimator it is possible. So there are two vehicle
trajectories: the first one is resulted by the classical reference model. The second one is
resulted by the adaptive reference model. Both are independent from the vehicle’s actual state
(controlled or not). With the difference of these reference model’s resulted outputs (4), the
necessary control torque could be easily calculated.

‘:1'11"’—‘:2'12.(11 +12).ﬂ where Ay =\
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Figure 1: With PID and H., strategies
controlled vehicles yaw rate

For the representation of the control techniques a laden simple vehicle model is chosen, which
is light oversteered. As it was mentioned, only the H,, strategy has an integrated integrator
part — the controller’s internal state. This property results much smoother control signal,
Figure 1 proves this. It could be also seen, that the H, strategy resulted weaker reference
signal following property. LQR and Neuro-Fuzzy results aren’t here represented, because
they are very similar to PID results. Figure 2 shows the comparison of the H, and ARM
control signal. The ARM control results stronger control signal (and better reference
following, which is not presented because it is very similar also to the PID case), and what is
more the control torque is smoother and has smaller phase latency — probably this control
strategy lets the driver to feel more direct reaction.
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Figure 3: MAN TGA'’s uncontrolled and ARM active steering controlled states

In Figure 3’s left the mentioned validated MAN TGA tractor’s uncontrolled state could be
seen. There are three signals: ideal, which is resulted by a classical reference model; original,
which is estimated by the ARM; measured, which is the vehicle’s measured state. Our aim is
to move the measured state from the original to the ideal, and at the same time the estimated
ideal and original states should be the same. The result is shown by the right of Figure 3 — the
control is done with active front wheel steering. As it can be seen, the reference models
estimated states both stayed the same, and the vehicle state moved to the ideal state.

5 Conclusions

Our aim was to find the best control logic for an active steering control. The logic has to work
in case of low frequency excitations — in the high frequency range braking units start to work,
which does not allow the steering unit’s accurate control. In theses cases PID controls with
state machines are the best choices.

We compared several techniques with simulation models, but later real measurements are
needed. PID, LQR and Neuro-Fuzzy use direct feedback from the controller signal to the
control signal — often a simple proportional gain is calculated (even if the gain’s actual value
is a lookup table). These techniques result high control signal noise ratio which is not allowed
in an active steering system. The H., technique contains internal controller states; it is very
useful to decrease the control signal’s noise ratio. Another way is used in case of ARM. The
developed controller’s efficiency was high enough in the investigated cases. Further tests and
investigations are needed to figure out how useful and stable this solution is.

In the future active steering control will be hopefully available also in commercial vehicle
category. Probably the first series of commercial vehicle active steering systems will control
only the rear steered axle, if it’s integrated — this solution is already in use, but the used logics
not control vehicle stability. The efficiency of this control option is high enough to test
several solutions. With the developed ARM an active servo engine control also could be
created, which could teach the driver where the vehicle’s actual limits are.

References

[1] E. K. Liebemann, K. Meder, J. Schuch, G. Nenninger: Safety and Performance
Enhancement: The Bosch Electronic Stability Control (ESP), 19th International
Technical Conference on the Enhanced Safety of Vehicles, June 6-9, 2005,
Washington D.C.

253



Engineering and Technology

[2] Knorr-Bremse GmbH Systeme fiir Nutzfarzeuge, Product Documentation Site,
http://www.knorr-bremsecvs.com/en-gb/documentation/Pages/Documentation.aspx
[3] Hans B. Pacejka: Tyre and Vehicle Dynamics Second Edition, ISBN-10: 0-7506-
6918-7, Chapter 1.2.
[4] SIMPACK AG, SIMPACK Multi-Body Simulation Software, http://www.simpack.de
[5] Robert Bosch GmbH, Automotive Sensors — The Bosch Yellow Jackets, 2002, ISBN-
13: 978-0-8376-1087-0
[6] Iveco ML120E22P technical data sheet,
http://web.iveco.com/uk/collections/technical_sheets/Documents/eurocargo/Eurocargo
-120/120E22_truck.pdf
[7] Kemin Zhou, John C. Doyle, Keith Glover: Robust and Optimal Control, Cloth, 1996,
ISBN 0-13-456567-3
[8] Bruce A. Francis: A Course in H, Control Theory, Springer Verlag, Berlin,
Heidelberg, 1987, ISBN 3-540-17069-3
[9] S. Gumussoy, D. Henrion, M. Millstone and M.L. Overton, Multiobjective Robust
Control with HIFOO 2.0, Proceedings of the IFAC Symposium on Robust Control
Design, Haifa, Israel, 2009
Appendix
Mark | Meaning Unit Mark Meaning Unit
) first steered wheel angle rad F axle lateral force Nm
B vehicle sideslip angle rad Vx longitudinal vehicle velocity m/s
] yaw angle rad Vy lateral vehicle velocity m/s
t time s J vertical vehicle inertia kgm®
I axle distance from COG m Ci axle cornering stiffness N/rad
if i=1 | front axle w/o unit | a; axle sideslip angle rad
if i=2 | rear axle w/o unit | Ady/dt yaw rate difference rad/s
M external control torque Nm AdyYdt ideal yaw rate rad/s
m vehicle mass kg Ady*™/dt ARM's estimated yaw rate rad/s
ay lateral acceleration m/s? Ad,; additive active steering angle rad

Table 3: The used notations
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Stress analysis of eave framework

M. Holik, D. Kozak, P. Konjati¢, 7. Tvandié, D. Damjanovi¢
Mechanical Engineering Faculty in Slavonski Brod,
Josip Juraj Strossmayer University of Osijek, CROATIA

Abstract: This paper analyzes structure of eave framework made according to the existing
technical documentation. In process of parts and profiles joining, MMA (manual-arc) welding
process was used. Eave framework is loaded by wind and snow, where self weight of
structural parts is also taken into consideration. Finite element method and ANSYS 11.0
software was used for numerical analysis. A beam element from the ANSYS element library,
called BEAM 3-D ELASTIC 4 was used. Numerical analysis showed that the structure fulfill
all requirements related to the specified loading. Although maximum deflection exceeds the
engineer codex for constructions (1/200 of total span), the axial stresses in beams remain in
allowed limits. So one can conclude that construction satisfy given criteria.

Keywords: eave framework, numerical calculation, finite element method, beam, boundary
conditions, ANSYS.

1 Introduction

Steel structures are used as supporting systems in civil and mechanical engineering
and they are mostly made of rolled steel products. Their use covers a wide range of
applications like in buildings, bridges, pipelines, transportation facilities, repositories, mining
and metallurgical plants, columns for various purposes (lighting, power lines), etc.

Use of steel as a material for supporting structures, as compared to other building
materials (wood, concrete, natural and artificial stone, plastic materials...), is based on the
properties that it possess as a metal. Beside steel, aluminum alloys are also used for the same
purpose. These light-weight metal constructions have very similar problematics in disposition
solutions, treatment in sizing, structural design methods and processes of making compared to
steel structures. Therefore joined application of these metals together, forms a whole field in
designing of metal structures [1].

2 Model of eave

The entire eave is modeled from one part (Part model) with all sections of individual
carriers as it is given in technical documentation, while the side and roof trapezoidal sheet
(T40.1) is modeled in "Sheet Metal" part of Autodesk Inventor. The eave is “leaned” on the
building, which is also modeled but not completely. Only one part (wall) of building is
modeled just to give more insight in total situation. Eave model with building wall and side
and roof trapezoidal metal sheet is shown on Figure 1.

Based on the eave 3D model a certain simplification was done to obtain less finite
elements and nodes in finite element analysis. Therefore eave model is transformed into wired
model shown on the Figure 2.
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Figure 1: Eave model with the building wall and with side and roof trapezoidal sheet

Figure 2: The wire eave model (Autodesk Inventor 2008)

The coordinates of this wire model are used to create the same finite element model in
ANSYS. Individual cross sections are attributed to each one-dimensional element of this
finite element model. Table 1 shows the characteristics of the cross sections of individual
rods.

Profile Cross sectio2na1 area, MIoment of inertiai mm’
mm vy 2z

150x100x8 3740 0,588:10’ 0,113-10°
80x80x4 1216 0,117-107 0,117-107
80x80x3 924 914452 914452
60x20x2 304 125845 20885
100x60x4 1216 0,163-10 722005
U140 1722 0,489-10 557740
L70 931 432191 432191

Table 1: Characteristics of eave profiles
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3 Material of eave beams and load on construction

As a basic material for supporting steel structures, rolled products of carbon steel up to
0.25 % of carbon are almost exclusively used. Mechanical and metallurgical properties of
these steels, known as structural steels are specified in standards [1]. Beam material used in
the construction of eave is C.0361 [2], which corresponds to S235 JRG2, according to EN
10025/91.

3.1 Load on construction

Standards and codes classify different types of loadings on every kind of metal
construction regarding to the actual cause of load as follows [3]:
- loads due to self weight (including the construction weight),
- loads due to temperature changes,
- snow,
- wind,
- forces caused by unplanned activity (hits of vehicle in the construction),
- forces caused by earthquake, and others.

It is necessary to take into consideration the loading caused by the snow on the eave
structure, wind load, and self-weight load of the structure. Snow and wind loads are obtained
by perennial measurements for individual area where particular building is located. According
to [4] the data for building location were taken and the load is calculated. Obtained load was
1.3 kKN/m? and with added weight of trapezoidal sheet metal covering a whole eave, load was
approximately 1.8 kN/m?.

Obtained load had to be converted to the continuous load that on beam girders. Eave is
divided into seven equal parts, and two end beams were loaded with continuous load of 1.352
kN/m, while the other beams in between are loaded with load of 2.705 kN/m. Construction
self weight has been also taken into consideration by defining material and the Earth's gravity.

3.2. Boundary conditions

Eave supporting columns are welded on plates and tightened with screws to the
concrete foundations forming a fixed support. Fixed support does not allow movement in all
direction (x, y and z), but allows rotation around all three axes. Beam ends (lower parts) are
also tightened with screws to the building. Upper beam has been welded to the roof beam of
building. Such connections also represent fixed supports. Figure 3 shows location of fixed
supports.

In order to completely set boundary conditions of problem it is necessary to set

continuous loading on corresponding (Figure 4).

n
ANSYS
e 5 20
Z
ks

N

Figure 3: The wire eave model with fixed Figure 4: Distribution of external loading on
supports the eave construction
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4 The numerical calculation of deflections and stresses in construction

For the meshing of construction, considering linear-elastic analysis “Beam 3D elastic 4
element” or more briefly “Beam 4 element” from ANSYS library is used. Beam 4 is a
uniaxial element with tension, compression, torsion, and bending capabilities. The element
has six degrees of freedom at each node: translations in the nodal x, y, and z directions and
rotations about the nodal x, y, and z axes. The element is defined by two or three nodes, the
cross-sectional area, two area moments of inertia (I ; and I,,), two thicknesses (Tkxy and Tkz),
an angle of orientation about the element x-axis, the torsional moment of inertia (/x), and the
material properties. If I, is equal to O or not specified, is assumed to be equal to the polar
moment of inertia (I, + I;) [5]. The maximal length of element used in the meshing was 10
millimeters and mesh consisted of 43076 elements and 42957 nodes.

4.1 Determination of the stresses in beams

In ANSYS, maximal stresses (Figure 5) in individual beams are determined with
NMISC command defined for all nodes. Command is “NMISC, 1" and the number “1”” means
that the maximum stress is determined in the first node, or “NMISC, 3” where the number “3”
denotes the other node. NMISC marks a maximum and minimal stress as the sum of axial
stress and bending stress. On the legend of Figure 5, stresses are marked with colors. Cold
colors represent compressive stresses (from blue to green, —), and the warm colors represent
tensile stresses (from yellow-green to red, +).
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Figure 5: Stresses in the beams, MPa

4.2 Deformation of beams caused by loading

The largest deflection (1.093 mm) under the influence of the self weight (Figure 6) is
significantly smaller than deflection caused by total loading on construction wp,x = 27.34 mm
shown on Figure 7. The largest deflection is on the sixth beam (looking from the building
wall) and between third and fourth girder. It can be expected that the largest deflection is on
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that place, because there is the largest span between beams (span of 4000 mm compared to
3800 mm). The largest deflection on the truss is on the third beam below and it is 8.91 mm.
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Figure 6: Deflections of construction caused by

self weight, mm

5 The critical section of beam

Figure 7: Distribution of displacements due to

total loading, mm

The critical section of beam is on the place of tensile stresses and in this case it is on the lower
beams of construction. Usually it is considered that beams with tensile load are more critical
regarding the possible failure, than the beams loaded by compression. According to the Figure
5, it is obvious that the maximum stress is in the lower part of roof construction truss is in two
middle beams (second and third beam from the end of eave) and it is about 68 MPa.

5.1. Influence of boundary conditions on the reaction forces

In order to see the influence of boundary conditions on reaction forces, restriction of
rotation is applied on supports. Therefore such clamped supports do not allow neither
translation nor rotation. Table 2 shows comparison of reaction forces in both types of supports
regarding to z direction (the largest component of reaction). Columns have been marked with
numbers from 1 to 8 from left to the right.

Reaction force in Reaction force in z
Column | Node . . .
z axis for fixed axis for clamped
No. num.
support, N support, N

1 1 31045 31109

2 436 17631 17717

3 871 62697 103610

4 1306 34850 36952

5 1741 64765 106430

6 2176 35840 38205

7 2611 32471 53883

8 3046 18398 19632
Table 2: Comparison of reaction forces in supports

When support rotation is restricted an increase of reaction forces in supports can be
noted compared to reaction forces of fixed supports with possibilities of rotation. It is easy to
conclude that the rigidity of construction increases, what negatively influences on the whole
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construction. Greatest increase of reaction force can be noted on third and fifth column for
almost 60 %.

6 Conclusion

Real construction of eave structure has been analyzed in this paper. 3D model is crated
with defined geometry from the technical documentation. Finite element analysis 1is
performed using ANSYS software. It is important to calculate carrying capacity of
construction, and deflections in due to maximum load of construction. Axial and bending
stresses in beams are also calculated.

From obtained results it is obvious that the maximum deflection for a small amount
exceeds a construction code of 1/200 of the span of the beam, but the stresses in beams are
significantly lower than allowable stress. Because beams, where the deflection is observed,
are mainly used for fixing of trapezoidal sheet metal, and because all stresses are within the
allowed limits, one can conclude that this construction, with load increased by 22%
(according actual measurements) is safe for operation.

Using software for the finite element analysis, graphic representation of deformations
under the load can be obtained. Deformations shown on figures is a few times enlarged in
order to easily note deformations, since deflections are very small compared to the size of
construction (12x12 meter).
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Abstract:

The paper presents an overview of the constructional process as a student learning outcome,
based on the definition of the constructional task. The motivation for the work came from the
need that in the planet Earth year (defined as a term for the event of the festival of Science,
University in Osijek) is needed to approach in a creative way of connecting the fundamental
knowledge of the design process, in the case of the mechanized device for the soil tillage. In
fact, soil tillage for the food production is the one of the most widespread activity since the
genesis of the mankind exist. The main characteristic in the view is the various approach on
the construction. In this paper are defined the basic function and the product structure and
they do not change, but the operating principles of the some partial function are. This paper
presents the design solution of device, which would make much easier soil tillage of the
smaller area without using additional operating machinery for the power transmission and
motion. Considering the soil tillage machines, their structural solutions, their prices and mode
,it can be concluded that the most or almost all use some kind of machinery (IE engines or
electro motor) Because of that, the device for soil tillage in an environmentally friendly way
is designed, as a product that is structurally and usage different from the others that with its
price, mode, simple handling and with its appearance become proactive for the coexistence of
the people and the ground through the process of the tillage of the small areas as a
contribution to the environment. Therefore, the paper gives an overview of the process of the
generating the conceptional structure of the mechanical device for the tillage of the small
areas and/or gardens in an environmentally acceptable way which was the target as the
learning outcome in the teaching process. An overview of the finished conceptual model of
the device is given, with a simple structure, the possibility of the quick tools change, easy
maintance and an acceptable price. The conceptual solution presents a specific form of the
student learning outcome, environmentally orientation and the opportunity for the student's
entrepreneurship development.

Keywords: design process, conceptual solution, garden device for the soil attrition

1 Introduction

Design process is one of the stages of integrated product development [1]. Design process can
be defined as an intellectual process that results in a certain product with the required
functionality and performance [2]. The task of design process is to create optimal product in
given circumstances, in shortest possible time and with minimal cost [3]. The task of science
is the study of design principles in activities of designers to develop regulations and
procedures that allow the rational overcoming of structural problems [4]. The theoretical
approach in modeling of process of constructing is general and comprehensive
phenomenological theories, descriptive and prescriptive, that rationally explain the nature of
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the design process. Design process can be described from different viewpoints, such as
planning, organization, methods, and activities. From the point of activity, design process can
be model through four levels:

— Product planning,

— Product development,

— Product synthesis,

— Generalized Troubleshooting.
Product planning is focused on determining of the business strategy, searching for potential
jobs, adoption of technological development, selection and coordination of possible projects.
Product development includes all activities necessary for product realization, from definition
of requirements, through determination of the principles of individual solutions, detailed
elaboration to prepare for production. Product synthesis has a mechanical product, as an
object of interest, and it determines the activities needed to define the product characteristics.
Generalized problem solving is defined with activities that are based on observations and
theories to describe the way of human thinking and solving of problem.

2 The concept of alternative solutions of the garden device for the soil
attrition

The authors of this paper have set the following objectives in designing of the device for
garden soil attrition:

— Protecting the environment due to not using of IC engines

— Simple construction

— Making easier processing of smaller land area

— Easy and simple use of the devices

— Easy Maintenance

— Enable multiple applications

— Acceptable final price of the devices
The following table gives us the lists of requirements and desire as the construction needs for

further product development.

List of requirements and desires ( R — requirements, D — desires)
Requirements
Cost-effective product
Better quality soil treatment of common processing tools
Possibility of processing the soil between the rows of seedlings
Rapid soil
Easy maintenance
Lubrication at work
Adjusting the height depending on the user
Ergonomics
Utilization of used parts
The variable gear ratio
Weight up to a maximum of 30 kg
Rigidity of the structure
Cartwheel must provide for sufficient friction force to operate tools
Protection of drive components from dust and soil
Prevent wastage of soil outside the width of the processing
Different depths of processing
Possibility of multi-application
Surface protection of components and structures
Take into account the choice of material for the manufacture of tools for abrasive
propetties of the soil
Tools for treating of soil must cover the width of the wheel
Mostly use of detachable joints

Table 1: List of requirements and desires
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2.1 The choice of possible solutions

According to set goals and list of requirements and desires, a certain morphological matrix of
garden device for the soil attrition is determined. By combination of these options, it is
evident from the table, the structure of two solutions (for example) of the principal variants of
garden soil attrition device is determined.

MORPHOLOGICAL MATRIX
PARTIAL FUNCTIONS PRINCIPLE SOLUTIONS
CAST IRON SHEET METAL WITH RUBBER

7

WHEELS

GEAR

S &

FIXED VARIABLE

TYPE OF TRANSFER

TOOLS

N

WITH SPACER ‘)& WITHOUT SPACER

Table 2: Morphological matrix

SPACER OF DIG DEPTH

2.1.1 Principled solution variants of devices for the soil attrition

First conceptual solution has the performance of drive power wheels, coated with rubber. The
price is significantly reduced, and you can easily obtain them. The wheels are attached to the
shaft by bolts; a torque is transmitted to the tool chain pairs. The tool is firmly attached, and it
cannot be replaced without additional dismantling of device, which can be a drawback to this
solution. This design allows us at the end a relatively low price of the device, but in that way
its functionality is limited. Figure 1 shows us the major characteristic details of the garden soil
attrition device in the first variant form. The device consists of:

1. Handrail 6. Rag wheel [;
2. Wheels 7. Chain tensioner
3. Right cover 8. Rag wheel [,

4. Left cover 9. Chain

5. Tools (knives for cutting)
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Figure 1: Display of the first variant solution

In second variant solution we have cast wheels, which bear wings to reduce their slip in order
to better transmission of torque. Through these wheels that are connected to the shaft torque
of the pins on the tool transfers over four pairs of gears. Selection of gears serves to facilitate
the control of the transmission ratio by changing the appropriate gear or change its spots. The
tool is attached to pins that can be quickly and easily replaced, and thus change the mode and
purpose of device. This design is a little bit more expensive than the first version but is
ultimately more practical and multifunctional. In Figure 2 we see the detail view of important
characteristics of garden soil attrition device in the second variant form. The device consists
of:

1. Handrail 6. Right ski

2. Wheels 7. Tools (knives for cutting)
3. Right cover 8. Gear z;

4. Left cover 9. Gear 2,

5. Left ski

Figure 2: Display of the second variant solution

3 Techno-economic evaluations

In order to implement the procedure of Techno-economic evaluation, it is necessary to
establish a comprehensive information system with unique functional characteristics of all
alternative solutions, based on which it is possible to make a thorough and comprehensive
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analysis of the two proposed alternative considered models of the product. Techno-economic
evaluation procedure requires the collection of large quantity of essential information, and
also clear and unambiguous defining of the objectives to be achieved. Just a large amount of
information and their thorough analysis leads to the minimum number of unknowns in
solving, and to maximum fulfillment of goals. Information system should consist of a
graphical presentation of variant solution, both quantitative and qualitative indicators of the
degree of fulfillment of each peak target by any system characteristic, in accordance to any
alternative solution in relation to the ideal solution. Evaluation includes review and selection
of alternative solutions. Therefore, it is needed to establish the system of objectives, for the
determined basic requirement and all presumed additional requirements for the considered
product, with a clear objective to be achieved as a prerequisite for the subsequent evaluation
procedure.

3.1 Techno-economic evaluation of varieties of device for soil attrition

Any alternative solution of the garden soil attrition device will be ranked by evaluating with
the relative grade level to accomplish goals, by which an advantage over other variant
solutions is suggested. In Figure 4 we have a visual presentation of the total (i.e. factors w; )

evaluation criteria (i.e. features that are measured) for two variants of garden soil attrition
devices in Table 3. In Figure 3 a blasting show (in disassembled form) of garden device for
the soil attrition is given, with the designation of certain details. In Table 3 following terms

are given: Gw, - total value-factor assessment criteria, Gwg, - the total value of the real
factors important criteria, W, - efficiency of evaluated solution, Wg, - factor of technical
goodness. In Table 3 following terms are used: Gw, - the total value of the evaluation criteria
factor, Gwg, - the total value of the factor of real importance of criteria, W, - factor of benefit
of evaluated solution, Wg, - factor of benefit of evaluated solution.

Evaluation Feature Variant 1 Variant 2

iteria | 8 (being valued) Wy Wgs W wg;
1 0,1755 Made easy 28 | 04914 | 49 | 085599
2 0,0945 Good friction 33 0031185 | 28 | 02646

3 03 | Smallnumberof parts 35 1,05 25 0,75

4 01 Quieter operation 23 0,23 42 042

5 0,05 Cheaper 40 02 32 0,16

b 0,15 Practicality 18 0,27 45 | 0,675
7 0,0715 |  Simple construction 39 | 027885 | 22 | 01573
8 0,0585 Fasy handling 27 1 015795 | 34 | 0,1989

1=1,000 Total value Gw, | Gwgy Gw, | Gwg
Total value - numerically | 24,3 | 299005 | 27,7 | 348575

Total value of

conceptual solution Wi W W, We;

Numeric value 0,6075 | 0,59801 b,6925 0,69715

Technical goodness X, %,=0,59801 ¥;=0,69715
Real cost of | (L6S 17
conceptual solution
Economic goodness Y, Y,=0,606 Y,=0,588

Table 3: List of technical and economic assessment of the garden device for the soil attrition
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The device consists of:

oo nhkhwh =

10.
11.
12.
13.

Handrail

Drive axle (535mm)
Supporting shaft
Wheels

Axis 68mm

Axis 93mm

Axis 118mm

Gear shaft (118mm)
Tools (knives for cutting)
Right cover

Left cover

Left ski

Right ski

14.
15.
16.
17.
18.

19.

20.
21.
22.
23.

Spaced shell 2mm
Spaced shell 27mm
Spaced shell 52mm
Spaced shell 77mm
Number of gear teeth z;
(75 cogs)

Number of gear teeth z,
(25 cogs)

Screw M8 (M8x1,25)
Handles

Gear guard

Tools guard

Figure 3: Exploded view of the garden device for the soil attrition

s +

45 17
i
35 7
s
25 4

W Varijanta 1

W Varijanta 2

Figure 4: Review rating criteria for the evaluation two variants of the garden device for the
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4 Conclusion

Soil treatment for the purpose of food production is one of the most widespread activities
since the formation of mankind. The aim of this paper is to present structural solution of
mechanical device that facilitates processing of small land areas. Considering machines for
treating of soil, their structural solutions, their price and way of function, it can be seen that
most or almost all use some kind of motive power (IE engines or motors). According to goals
set, two design solutions have been constructed, and by a computer model of the garden soil
attrition device the geometric and functional presentation is made, under which it is possible
to develop prototypes of these devices. Selection of the best variants of these two was carried
out by a techno-economic evaluation of the goodness of the decision where it was shown that
the technical goodness of the first version equals to 0,59801, and of other variant equals to
0,69715, while the economic bounty of the first variant equals to 0,606, and of other variant
equals to 0,588. From this it is evident that the second alternative has better technical
goodness, while economic goodness is a little bit better in the first version. Regarding the
results of evaluating, structural solution of the second variant was selected for further
elaboration. Specifically, this design solution has better feature functionality of the wheels, of
the model of power and motion transmission, and beam tools. The benefit of this garden
device for soil attrition is in the simple change of tools, and in connection with it, in the
working regime change. Tool changing changes also tool function, e.g. it is possible with the
same device, instead of tillage and fragmentation of the soil, to do grass-cutting.
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Abstract: The installation that we have designed, made, and described in our work ensures
any possibility of study of the durability through cyclic thermal charge, on some ring samples
made of the same material as the industrial rolling rolls. This installation allows us to make
some research about the durability and of the mechanisms subject to thermal fatigue. The
durability installation allows us to determine the durability in laboratory experiments and to
compare any result obtained for the working durability of the industrial rolling rolls. This
experimental installation allows the specialists to appreciate the durability of the rolls
according to the number of stress cycles of thermal fatigue, until the first cracks on the
surface of the calibers occur. The work is of practical immediate utility, inscribing itself in the
context of technical capitalization of the manufacturing technologies and of exploitation of
cast-iron rolling mill rolls, for which exists an attentive preoccupation both from foundry
sectors, as well as from lamination sectors, having as determinate aim the quality assurance
and increase the durability in exploitation.

Keywords: experimental installation, durability, rolls, exploitation, thermal fatigue

1. Introduction

The research on rolling mills rolls durability in exploitation experimentally defines an
important chapter from the thermal fatigue of the organs of machines in the movement of
rotation, in variable temperature mediums.

The working durability of the rolling rolls is an important factor for determining the
metal consumption of one rolling mill because a low durability increases the time for
changing the calibers of the rolling-mill, the labor for recalibration and the quantity of waste
bars in order to regulate the line after any change, and it also influences the productivity and
the saving of the rolling-mill. In such conditions, economically speaking, it is not rational to
use the cheapest rolls because they do not ensure the lowest consumption in case of high
productivity of a rolling-mill.

Poverty of detailed researches, theoretical and experimental, about the thermo-
mechanical processes take place during the plastic deformations between the rolling mills
rolls, represents a factor that reduces the possibility of rational exploitation of rolling mills. In
the context of market economy is necessary a new evolution in the area of scientific
researches, in the purpose of modernization of the equipments and metallurgical plants, using
the most efficient solutions for obtaining aggregates with performances to the level of world
technique.

Currently, many aspects of the thermal regime of lamination are still not enough
studied, and also, there are no efficient methods for the determination and adjustment of the
rolls temperatures from the industrial rolling mills. The intensification of the lamination
process directly influences the durability of the rolls, these being the most solicited organs of
machines from whole ensemble of the lamination equipments. The technological processes of
the rolls manufacture, as well as the quality of used materials have a quick extension,
materialized in worldwide market competition, through exceptional qualities of rolls.
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The experimented durability research allows the conclusion of direct results for the
rolls. The beneficiaries of these results are the unit in which the rolls are manufactured, as
well as the unit that exploits them.

The researches of durability in the exploitation of cast from cast-iron rolls, constitute a
scientifically novelty, and experimentally define an important chapter from the thermal
fatigue of the organs of machines in the movement of rotation, in variable temperature
mediums. Hot rolling mills rolls work the in the variable compound solicitations, due to
lamination process and which repeated to regular intervals of time.

All these phenomena, which are more or less emphases depending on the type and
typical of rolling mills, are not taking into consideration in the classic calculus of rolls. If the
study of the rolls resistance is extended upon their durability, we must consider the whole
complex of tensions with mechanic-thermal influences. The research on durability in
exploitation of hot rolling mills rolls assures relevant conditions for the appropriation of the
research methods of the thermal regimes that are submitted the rolls or other organs of
machines, that works in constant (symmetrical) or variables (asymmetrical) thermal
solicitation conditions.

The recommendations for the increase of the duration of exploitation and remove of
the damages through the accidental rupture of rolls from the stands of lamination, the
attenuation of rolls thermal fatigue, the avoiding of thermal shock and their rational
exploitation are actuality issues that must be continuously researched. In this trend is situated
the research of the thermal fatigue phenomena, materialized in technical reports, whose
beneficiary is the unit in which the rolls are exploited, as well as through scientific papers,
that can develop the framework of scientific research. These researches results lead to direct
conclusions about the cast-iron rolls, and permit their comparison with date about steel rolls,
area studied thoroughly researched of specialists.

Nowadays, in order to evaluate the durability of the rolling rolls, we use an
economical index that represents the consumption of rolls — kg/ton of laminate products (also,
named rolled iron). This index is efficient only for comparing the quantity of rolls between
the same types of rolling-mills.

Another way of evaluating the working durability allows us to compare the quality of
the rolls that are used in identical conditions, and they refer to the quantity (tons) of
laminate/l1 mm of the roll’s diameter, removed after recalibration.

The third procedure resides in evaluating the durability according to another criteria

that precisely evaluates the working durability of the rolling rolls, as the number of stress
cycles in case of thermal fatigue, until the first specific fissures occur.
Therefore, our research presents the experimental durability device who allows us to evaluate
the durability of the rolling rolls, as well as of any other body parts, in case of thermal fatigue.
The work is of practical immediate utility, inscribing itself in the context of technical
capitalization of the manufacturing technologies and of exploitation of cast-iron rolling mill
rolls, for which exists an attentive preoccupation both from foundry sectors, as well as from
lamination sectors, having as determinate aim the quality assurance and increase the
durability in exploitation.

2. The experimental equipment
Figure 1 presents the experimental equipment to determine exploitation durability in
laboratory conditions of hot rolling rolls, while Figure 2 provides the constructive scheme.

This installation provides the possibility of the further studiers and also to establish the
durability in exploitation for all types of rolls used presently in industrial mill.
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Figufe 1. The énstruction plan of the Figure 2. The constructive diagram of the
installation for determining the durability of installation for testing the durability of hot
the hot rolling mill rolls rolling rolls

Figure 2 shows the constructive diagram of the installation used in the researches on
the endurance of hot rolling rolls. The ensemble is made of the main shaft 1, on which the
experimental samples are mounted 2 represented by rings made of the steel and cast iron
grades used in manufacturing hot rolling rolls. The main shaft is attached by mans of bearings
3 and 4, and it is driven by an asynchronous electric motor 5, with the power of 2.2 kW,
controlled by a three-phase static frequency converter. The rings are heated up in 6, by means
of electric resistors. The main shaft and the samples are attached directly to the motor and to
the thermal stress collector 7, by means of couplings 9 and 10, the entire system being
mounted on the metallic framework 11.

In order to make any experimental research, we have used samples of six rings each,
whose outside diameter was of ¢ 250 mm. These rings would be made of industrial rolls’ ends
and they have allowed us to modulate them almost like the industrial rolls. The design of an
experimental sample is represented in Figure 3.

In order to measure the temperature variations within the experimental rings, we have
implanted a conical pin and have mounted some thermal-couples made of Pt-Pt/Rh. The
diameter of the rod would be of 0.06 mm and the response inertia lower than a tenth of
second. The thermocouples are type-K, made of Cromel — Alumel (Cr — Al), with a range
response of tens of seconds, and are introduced into bolt 1 which has been implanted into one
of the tests 2. Two of the thermocouples introduced into the bolt are situated at Ar = 1.5 and
3.0 mm width from the ring surface, and register all temperature variations from the radial
section; a thermocouple which is situated at Ar = 0.2 mm width into the bolt is considered a
surface thermocouple, and the temperature variations reach the highest level. The installation
— bolt and thermocouples — is described in Figure 4.

| 2i2 g Sﬁ?/
2l 4

70
46

@110
@180
#250
Figure 3. The ring-shaped experimental Figure 4. Thermocouple pin assembled and
sample used in the endurance trials prepared for installation in the experimental ring

In order to ensure the working of the installation during experimental working, we
would make some lateral bore holes of the bearings that have had a big diameter that could
have allowed them to laterally expand — radial and axial — in case the axis is warmed up
during the experimental research.

270



Engineering and Technology

In the upper part, the electrical resistor furnace looks like a half-circle and it comprises
an 180" segment from the experimental rings — Figure 5. The warming up is made with the
help of two electrical resistors; each of them has four locks who are situated longitudinal on
the surface of the sample rings — Figure 6. Each of the two resistors R1 and R2 could work
independently with four locks or simultaneously with the eight locks of the warming system
and it is made of four locks; the diameter of the resistor rod is 2.5 m, the section is S = 4.907
mmz, the diameter of the spiral is 22 mm, and the length of the resistor is L = 32 m, while the
length of a lock reaches almost 8 m. The length of the rods of the two resistors is of 64 m.

Figure 5. Te design of the furnace used for Figure 6. The setting of loops inside the
warming up the samples electrical furnace

The warming up temperature is different, according to the working resistors. If there is
one resistor, the warming area stretches to an angle of 90° from the circumference. If the two
resistors work simultaneously, the warming up stretches to an area that encloses the entire
area of the half-circle within the furnace — an angle of 180° from the circumference of the
rings. This installation forces the warming up time to depend on the number of working
rotations of the engine and of the shaft with sample rings — at every spin within the area of the
furnace, these rings get warm, while they cool off at their lower end, within different already-
established environments, once they get out of the furnace. In case of less hard working, they
warm up with one resistor, meanwhile, in case of hard working, they get warmed up with the
help of both resistors, during they make a rotation angle of ¢ = radian.

3. The scheme of the working principle

The working principle of the installation is based on producing thermal fatigue within the
experiment rings of the durability installation.

The electrical furnace for heating of samples is performed on the inferior side in the
shape of a semi-circle with two electrical resistances (R1, R2) each composed of four blisters
arranged in longitude, parallel with the main axis (Figure 7). Figure 8 presents the
construction scheme of the furnace.

The inside of furnace 1 contains the assembly of the ring shaped samples 2, made from
roll necks which performed the rolling campaign. The temperature of the environment inside
the furnace is measured by thermocouple 3, connected to automaton 4, which shows the
temperature values and commands the maintaining a necessary temperature of 910 °C in the
furnace. The experimental samples heat up on the superior side (furnace area) and cool on the
inferior side, in different medium: A — air, B — water bath circulated in shaft 6, C — carbonic
snow in streams transmitted to the rings through collectors 5.

In order to register the experimental data, the durability device comprises an adequate
installation for measuring temperature variations inside the ring samples figure 13. These
rings work on the principle of the thermal-electrical effect within the thermal-couples inside
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pin 1, who has been implanted inside one of the rings — experimental samples 2. The main
shaft 3 of the experimental installation is mounted inside one bearing 4, who has penetrated
through the axis, in the free side, and who ensures any possibility of transmitting (through the
compensation cables) from the thermal-couples to the thermal-tension collector 5 made with
the help of the chalk brushes 6. In order to collect the thermal-tension within the thermal-
couples, with the help of the rings 7 made of copper and mounted on waterproof disks
(textolite), the connection between the main axis and the thermal-tension collector is made
through the coupling 8.

iy Ferfafafes
; I
!
[ Canestion box with analogical module ‘ | 1Bl FC

L | type ADAM | _1 |
. — 1.
Figure 8. The scheme of the installation used for
Figure 7.Transversal section through the measuring temperature variations inside the
heating furnace and the ring samples sample rings — in case of durability experiments

The electrical conductors from the conducting brushes are connected to the jack box 9,
then to the connection box 10, who contains the data board, and through a data transmission
coupling who connects it with the computer 11, who registers all the folders for any
temperature variation. The installation for determining the temperature variations of the
experimental samples registers all temperature variations at their surface and radial section, as
folders who help specialists to draw up some isochronic temperature diagrams.

4. Conclusions

The applicative research activity is directed to the knowledge broadening in order to use this
knowledge for developing new technological processes or for improving significantly the
existing technological processes. The installation that we have designed, made, and described
in our work ensures any possibility of study of the durability through cyclic thermal charge,
on some ring samples made of the same material as the industrial rolling rolls. This
installation allows us to make some research about the durability and of the mechanisms
subject to thermal fatigue. The durability installation allows us to determine the durability in
laboratory experiments and to compare any result obtained for the working durability of the
industrial rolling rolls. The aim of the propose project is to answer to as many questions
possible regarding the quality of rolls. In this sense, durability in exploitation is extremely
current, both for immediate practice, and for the scientific research attributed to the rolls
materials. The research on durability in exploitation of hot rolling mills rolls assures relevant
conditions for the appropriation of the research methods of the thermal regimes that are
submitted the rolls or other organs of machines, that works in constant (symmetrical) or
variables (asymmetrical) thermal solicitation conditions. Also, it can be emphasized the
thermal shock, phenomenon that constitutes a permanent danger, which leads to rupture,
specific to rolling mills rolls. The durability researches in the exploitation of rolling mills
cast-iron constitutes a scientifically novelty and experimentally define an important chapter
from the thermal fatigue of the organs of machines in the movement of rotation, in variable
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temperature mediums. Hot rolling mills rolls work the in the variable compound solicitations,
due to lamination process and which repeat to regular intervals of time. All these phenomena,
which are more or less emphasized depending on the type and typical rolling mill, are not
considered in classical calculus of rolls. These results are immediate practical utility both the
cast-iron rolling mills rolls manufacturing industry, and the rolling sectors. In this sense, these
researches results can be used in the collective framework of the foundries and the rolling
mills sectors, for assurances quality of rolls as far back as phase of production, as well as in
exploitation these, what lead to, inevitably, to the assurance quality of produced laminates.
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Graphical Addenda in the Cast Iron Rolls Production

Imre KISS', Vasile ALEXA?
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Abstract: The technical conditions, which are imposed to the cast iron rolls in the exploitation
period, are very different and often contradictory. The obtaining of various physical and mechanical
properties in the different points of the same foundry product meets difficult technological problems in
the industrial condition. One of the parameters, which determine the structure of the irons destined for
rolls casting, is the chemical composition. If we not respect this composition, which guaranties the
exploitation properties of the each roll in the stand of rolling mill, it will lead to rejection. Alloying
elements have in principle the same influence on structure and properties. This paper suggest a
mathematical interpretation of the influence of the main alloy elements over the mechanical
characteristics (the hardness on the crust and on the necks of the rolls) of this nodular irons, resulting
the average values and average square aberration of the variables HB, and the main alloying elements
(Cr, Ni, Mo), the equations of the hyper surface in the four dimensional space. For the statistical and
mathematical analysis, there were used 23 industrial cases. The resulted surfaces, belonging to the
three-dimensional space, can be represented and, therefore, interpreted by technologists. Knowing
these level curves allows the correlation of the values of the twos independent variables so that the
hardness can be obtained in between the requested limits. The paper presents the results of some
researches regarding the chemical composition of the nodular irons destined for casting half-hard rolls.
It is presented, in graphical form, used the Matlab area, the influence of the main alloying elements
upon the hardness, and measured on the necks and the core of the rolls, respectively on the working
surface (body) of these very important rolling mill components.

Keywords: iron rolls, alloying elements, hardness, modelling, graphical addenda

1. Introduction

The rolls must present high hardness at the crust of rolls and lower hardness in the core and
on the necks, adequate with the mechanical resistance and in the high work temperatures. If in
the crust the hardness is assured by the quantities of cementite from the structure of the irons,
the core of the rolls must contain graphite to assure these properties. One of the parameters,
which are determined the structure of the irons destined for rolls casting, is the chemical
composition. If we do not respect this composition, which are guarantied the exploitation
properties of the each roll in the stand of rolling mill, leads to rejection of this. All FNS type
rolls are alloyed especially with chrome, nickel and molybdenum, in different percentages.
The irons destined to these cast rolls belong to the class of low-alloyed irons, with reduced
content of these elements. The technological instructions firmly state the elements required to
rise the quality of rolls. In this case, the contents of these elements stand between large limits.
Also, the contents of these alloying elements can be reduced due to the strong effect of the
magnesium from the nodulising agent, upon the structure and the form of the graphite.

This study analyses iron rolls cast in the simplex procedure, in combined forms (iron
chill, for the crust and moulding sand, for the necks of the rolls). The research included rolls
from the half-hard class, with hardness, between 33...59 Shore units (219...347 Brinell units)
for the 0 and 1 hardness class, measured on the crust, respectively 59...75 Shore units
(347...550 Brinell units), for the class 2 of hardness. This study is required because of the
numerous defects, which cause rejection, since the phase of elaboration of these irons,
destined to cast rolls. According to the previous presentation, it results that one of the most
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important reject categories is due to the inadequate hardness of the rolls. The research
includes half-hard cast rolls, from nodular graphite irons (type FNS), hardness class 1 and 2,
with the half-hard crust of 40...150 mm depth. All these types of rolls have high strength,
excellent thermal properties and resistance to accidents and there is very little hardness drops
in the surface work layer.

2. Interpretation and simulation

Therefore, we suggest a mathematical interpretation of the influence of the main alloy
elements over the mechanical characteristics (the hardness on the crust of the rolls) of this
nodular irons, resulting the average values and average square aberration of the variables HB,
and the main alloying elements (Cr, Ni, Mo), the equations of the hyper surface in the four
dimensional space. For the statistical and mathematical analysis, there were used 23 industrial
cases. The variables variation limits are: Ni = 1.49...2.24; Cr=0.36...0.72; Mo =0.18...0.28,
and the hardness variation limits are HBgeksy = 219...276 and HBpogyy = 282...352.
Therefore, the graphical representation limits, for this molding case, are:

lim Nijye = 1.61; lim Nig,, = 2.11;
lim Cripe = 0.40; lim Crg,, = 0.67;
lim Moj,s = 0.19; lim Mog,, = 0.27.

The middle values for the three variables (Ni, Cr, Mo) and the hardness (HB),
necessary for the calculation of the optimal form of molding are:

Niped = 1.86, Cripeqd = 0.52, Moyeq = 0.23 respectively
HB (necksymed = 251.52, HB (pody)mea = 308.32

Next, there are shown the results of the multidimensional processing of experimental
data. For that purpose, we searched for a method of molding the dependent variables u
depending on the independent variables x, y, z:

u= cl-x2 + cz-y2 + C3-Z2 + C4'Xy + C5'yZ + CoZX + C7:X + Cg'y + Co'Z + Cjo (D)
The optimal molding’s form is given by the equations:

HB poay) = — 69.2668 Ni® — 843.9321 Cr’ - 13082.6971 Mo” + 258.4342 Ni-Cr — 3258.4415 Cr-Mo
+ 757.2487 Mo-Ni —45.2572 Ni + 1278.2053 Cr + 6349.4428 Mo — 739.6223 2)

HB ecks) = — 77.1259 Ni* — 678.1307 Cr*— 4915.8057 Mo” + 384.4321 Ni-Cr — 1990.8226 Cr-Mo
+ 646.2006 Mo-Ni — 39.5771 Ni + 471.3705 Cr + 2131.6892 Mo — 101.7176 3)

where the correlation coefficients are:

rf HBbody) = fNi, Cr, Mo) = 0.77; and 1T up(necks) = f(Ni, cr, Mo) = 0.76
and the aberrations from the regression surface are:

St HB(body) = fNi, Cr, Mo) = 13.96; and sf ypmecks) = fNi, cr, Mo) = 8.73
3. Presentation the obtained results and the graphical addenda
In the technological field, the behaviour of these hyper surfaces in the vicinity of the saddle
point, or of the point where three independent variables take their average value, can be

studied only tabular, which means that the independent variables are attributed values on
spheres concentric to the studied point. Because these surfaces cannot be represented in the
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three-dimensional space, the independent variables were successively replaced with their
average values. This is how the following equations were obtained.

HB pody)Nimea = — 843.9321 Cr* — 13082.6971 Mo” — 3258.4415 Cr-Mo
+1761.1402 Cr + 7764.5101 Mo — 1066.0756

HB (p0dy)Climea = — 13082.6971 Mo” — 69.2668 Ni” + 757.2487 Mo-Ni
+4630.9691 Mo + 91.0387 Ni — 300.2406

HB p0dyyMOpeq = — 69.2668 Ni* — 843.9321 Cr* + 258.4342 Ni-Cr
+ 135.8241 Ni + 499.0128 Cr + 30.6111

HB ek Nimea = — 678.1307 Cr* — 4915.8057 Mo~ — 1990.8226 Cr-Mo
+1189.7571 Cr + 3339.2414 Mo — 445.0005

HB (necks) Climea = — 4915.8057 Mo” — 77.1259 Ni” + 646.2006 Mo-Ni
+1081.7467 Mo + 163.1691 Ni — 41.7373

HB neckyMOmeq = — 77.1259 Ni* — 678.1307 Cr* + 384.4321 Ni-Cr
+ 114.9492 Ni — 4.6957 Cr + 126.9318

“)

&)

(6)

(7

®)

)

These surfaces, belonging to the three-dimensional space, can be represented and, therefore,
interpreted by technologists. Knowing these level curves allows the correlation of the values
of the twos independent variables so that the hardness can be obtained in between the

requested limits.

HBinecks)= HB(necks)(Mimed Cr ko)

o 015" 0.4

Figure 1. Regression surface HB yecks) for Ni=Nipeq

HBE(necks)= HE(necks)(Mi,Crmed o)

Figure 3. Regression surface HB yecks) for Cr=Creq

HE(necks)= HB(necks)(Mi,CrMamed)

0.E5

o 04 18

Figure 5. Regression surface HB ;ecks) for Mo=Mo;eq
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HB{necks)= HE(necks)(Mimed,Cr Mo}

HB(necksi= HB{necks)(Mi,Cr Momed)

Figure 4. Level curves HB yecks) = f(Ni, Crpped, Mo0)
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Mo 015 0.4 =

Figure 7. Volume variation of HB ecxs) for Ni = Nipeq

Figure 11. Volume variation of HB ecks) for Mo=Moeq

HB(body)= HE(hody)(Mirmed, Cr.a)
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Figure 13. Regression surface HB (pody) for Ni = Niyeq

HE(body)= HB(body)(Mi, Crmed Ma)

Figure 15. Regression surface HB poay) for Cr = Cryyeq
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Figure 12. Level curves HB ecks) = MO= MOyeq

HB(body)= HE(body)(Mimed,Cr,Ma)

Figure 14. Level curves HB (pody) = f(Niped, Cr, Mo)
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Figure 16. Level curves HBpo4y) = f(Ni, Crppeq, MO)
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Figure 17. Regression surface HB poay, for Mo=Moyeq Figure 18. Level curves HB pody) = f(N1, Cr, M0yyeq)

Figure 19. Volume variation of HB 04y for Ni = Nipeq
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re 23. Volume variation of HB ,04y) for Mo=Moy,eq Figure 24. Level curves HB pody) = M0= MOyeq

4. Conclusions

The performed research had in view to obtain correlations between the hardness of the cast
iron rolls (on the necks and on the body) and the representative alloying elements (Ni, Cr,
Mo). The values processing were made using Matlab calculation program. Using this area we
determinate some mathematical correlation, correlation coefficient and the deviation from the
regression surface. This surface in the four-dimensional space (described by the general
equation 1, and particular equations 2 and 3) admits a saddle point to which the corresponding
value of hardness is an optimal alloying elements. Therefore, some conclusions could be
presented:

278

the existence of a saddle point inside the technological domain has a particular importance
as it ensures stability to the process in the vicinity of this point, stability which can be
either preferable of avoidable.

the behaviour of this hyper surface in the vicinity of the stationary point (when this point
belongs to the technological domain) or in the vicinity of the point where the three
independent variables have their respective mean value, or in a point where the dependent
function reaches its extreme value in the technological domain (but not being a saddle
point) can be rendered only as a table, namely, assigning values to the independent
variables on spheres which are concentrically to the point under study.

as these surfaces cannot be represented in the three-dimensional space, we resorted to
replacing successively one independent variable by its mean value. These surfaces
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(described by the equation 4...9), belonging to the three-dimensional space can be
reproduced and therefore interpreted by technological engineers (Figures 1, 3, 5,
respectively Figures 13, 15, 17). Knowing these level curves (Figures 2, 4, 6, respectively
Figures 14, 16, 18) allows the correlation of the values of the two independent variables
so that we can obtain the hardness within the required limits.

the Figures 7, 9, 11, respectively Figures 19, 21, 23 presented the volume variation of the
regression surfaces HB necks) and HByo4y) for one of the middle value of the variables Ni,
Cr, Mo.

in the Figures 8, 10, 12, respectively Figures 20, 22, 24, the level curves for the volume
variation of the regression surfaces HBnecks) and HBpody), for the Niped, Crined and Mopeq,
are presented in the graphical addenda;

the usage of the Matlab area, can also be extended to the study of influences other
chemical components (C, Si, Mn, S, P, Mg), and this influences upon the necks and the
body of the rolling mills;
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CUTTING TEMPERATURES AND THE TOOL WEAR

Jénos Koddcsy', Viktor Molnar?
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Osszefoglalas: A Kecskeméti Foéiskola GAMF Karén tobb éve foglalkozunk a forgicsold
szerszamok feliigyeletével, kiilonosen a forgacsoldsi homérséklet és a szerszamkopds
kapcsolataval. A téma része kutatdsi programunknak, melynek eredményeit tartalmazza ez a
dolgozat.

Kulcsszavak: szerszamkopds, forgacsoldsi homérséklet, infrasugéarzas, infrakamera, optikai
kabel.

Abstract: On the Department of Manufacturing Engineering of Kecskemét College, we have
been researching the monitoring of the cutting processes for several years. We investigate
especially the change of the temperature regarding the tool wear. The theme is the part of our
scientific research program. This article gives the results of this research.

Key words: tool wear, cutting temperature, infrared radiation, infrared camera, fibre-optic.

1. INTRODUCTION

Regarding the monitoring systems and the high speed machining the investigation on
thermal phenomena of cutting processes is very important nowadays [1], [2].

There are cutting temperature measuring methods that use thermocouples and infrared
measuring systems. But measuring the cutting temperature by thermocouples is rather
complex. The infrared radiation is coming from the tool-chip interface and it can be relatively
easily detected without direct contact. The temperature which is in direct proportion with the
infrared radiation can be measured by fibre-optic thermometer [3] [4] or infrared camera [5].

2. TEMPERATURE MEASUREMENT BY FIBRE-OPTICS

A special fibre-optical temperature measuring system has been developed on our
department (Figure 1).

The lapped end of the fibre is positioned near the heat source. As the fibre is not sensible
for mechanical and thermal effects and its diameter is small (0,3...1,0 mm) the protection is
not difficult, but in certain cases effective dirt protection has to be applied by using
compressed air.

From the fibre the radiation is transmitted to a sensible diode, and the analogue voltage
signals induced by the heat are transmitted to the computer through a digital voltmeter and
analogue-digital converter. The digital signals are evaluated by the computer (the evaluating
program is read from the hard disc unit), and the results are plotted on the display or printer.

The changes during the cutting process can be followed by the infrared measuring. The

fibre-optic is placed on the tool (acc. to Figure 2 a and b) as it could measure the temperature
of the interface of the leaving tool-chips. The tip of the fibre-optic is 12 mm far from the tool-
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chip. To avoid the deposition of pollution, compressed air is blown towards the axis of the
fibre.

Computer, A/D converter —
\ [ | Monitor
~
Kevboard
Fiber-optics ~ Amblifier
—»

—> ‘3\ Y

Infrared radiation Infra-photodiode
Printer

Figure 1. Fibre-optical measuring and evaluating system
for measurement the cutting temperature

The diagram of temperature-cutting time taken by the fibre-optical measuring system
(Figure 2 c) shows the thermal changes plotted against the tool wear in progress. Because of
he conductivity of the fibre-optic and of the sensitivity of the diode, the system can discern
only ®>400 °C temperature. At the beginning of the cutting method, the temperature at the
original tool edge (VBn.x = 0,00 mm) stagnates around ®, = 460 °C temperature for a short
time. After the tool and the workpiece warm up the temperature rises in proportion with the
tool wear. The initial stagnation is due to the fact that the “cold” tool and the workpiece
conduct the larger proportion of the temperature.

Workpiece

Fie-optic Tool-body =
| ‘, ST ¥

Tungsten e AN ‘.’-
carbide =2 V
carbid <
Tool-body X -~ \J
a)
758 - HoH. roC
| VBmax=1,1 mm
Beginning -
of the cut e b
VBax=0,00 mm
200 e ‘ 1RO/SEL,
L4 P iz t t t ) t L4 T ¥ 300

c)

Figure 2. The lay-out of the fibre-optic (a) (b) and the temperature-time diagram taken
by fibre-optic measuring system (c)
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3. TEMPERATURE MEASUREMENT BY INFRARED CAMERA

In Figure 3, the positioning of the FLIR T360 infrared camera, the 2D thermo-map and
the 3D thermo-map on the designated part can be seen. The 3D thermo-map is taken by FLIR
QuickReport 2.1. software.

Experiments are carried out on a turret-lathe, on & 76 x 600 big and of KO36Ti
(X10CrNiTi1810) substance quality shaft. The workpiece is held in chuck and leaned with the
lathe-centre. We applied no lubrication or minimal quantity lubrication (MQL). The body of
the roughing-tool is PSBNR 2525 M12, the plate is signed by SNMM 120408 FN. The
substance of the plate is P20 tungsten carbide, the tool wear is VB = 0,1 mm. Technological
parameters: cutting speed v, = 147 m/min; feed f = 0,25 mm/rev; deep of cut a = 1 mm.

The 2D thermo-map shows that the maximal temperature of the cutting zone iS Opax =
514,4 °C, while the thermo distribution can be well seen on the 3D thermo-map.

Ain

Work

. B

s
piece | =8
S
4

»

Si1

1
Pixels

00-100 @100-200 0200-300 8300-400 W400-500 El500—600‘

Figure 3. Cutting temperature measuring system with infrared camera

On the Figure 4 can be seen a tool wear-temperatures diagram with dry machining and
on the Figure 5 with MQL taken by infrared camera.
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Figure 4. Tool wear-cutting temperature diagram by dry machining
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Figure 5. Tool wear-cutting temperature diagram by MQL
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4. CONCLUDING REMARKS

With the demonstrated infrared measuring systems, the temperature of the tool-chips can
be measured. Results received by the infrared camera well correspond with the results of the
fibre-optic measuring system: the thermal changes plotted against the tool wear in progress.

The measuring of infrared camera is preferably used for cutting experiments and
diagnostical purposes. Application of the infrared camera is especially suitable in the area of
High Speed Cutting (HSC), but not suitable for continuous measuring and monitoring.

The fibre-optical measuring and evaluating system used for the tests can be made suitable
for monitoring the cutting process. This system could prevent the burning of cutting edges of
expensive tools — especially on CNC tool machines.
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Abstract:

Rising CO; emission levels, energy dependency and oil dependency also affect the transport
sector. The application of alternative fuels offers one way to tackle global challenges. Among
alternative fuels the application of biofuels has caused worldwide concern. The evaluation of
biofuels depends on a lot of factors, such as applied production technology, feedstock and
location. However, the debate on food versus energy production still remains, first generation
biofuels are competitive in some regions of the world. With the application of second
generation biofuels most of the problems concerning biofuels are expected to be overcome.
However, second generation biofuels are unlikely to become commercial before 2015.

The aim of this paper is to give an overview of the current status of biofuels worldwide and to
introduce the situation and future possibilities in Hungary.

Keywords: first generation bioethanol, second generation bioethanol, viability, Hungarian
status

1 Introduction

Global problems such as CO, emission, energy dependency and oil dependency urge for
solutions in all affected sectors and therefore also in the transport sector. The biggest
challenge for the transport sector is that CO, emissions energy dependency and oil
dependency have to be reduced at the same time when increased mobility needs have to be
met. The increase of energy efficiency and the application of alternative fuels are alternatives
to tackle global problems in the transport sector. [1]

Several countries have introduced policies for encouraging the production and use of biofuels,
including the United States, where the Energy Independence and Security Act 2007 mandates
a significant increase in both first- and second generation biofuels use by 2020. China has a
target to 2020 and the European Union has a target for biofuels to meet 10% of road transport
demand by 2020. [2]

Australia, New Zealand, Colombia, South Africa, Thailand, Japan, Indonesia, Mexico and
Canada also have mandates for ethanol blends. [2]

2 Global status of biofuels

Projections concerning future biofuel output are very sensitive to assumptions.

The IEA’s World Energy Outlook 2008 Reference Scenario projects the world biofuels output
to meet 5% of road-transport fuel demand by 2030 (Figure 1), while in the WEO Alternative
Scenario output reaches 7% of road-fuel use in 2030. The IEA’s Energy Technology
Perspectives (2006) suggests bioethanol and biodiesel could meet some 13% of global
transport fuel demand and contribute some 6% of global emission reductions by 2050. [2]
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Figure 1: World biofuels consumption [2]

The world’s largest producers of bioethanol are Brazil and the United States.

As it can be seen in Figure 2, compared to the Brazil and the United States., the European
Union’s fuel alcohol sector is rather small. Nowadays the United States produces every month
more than the EU produces in a year. The biggest EU producers of ethanol are France,
Germany, Spain, Poland followed by Sweden and the UK. [3]
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Figure 2: The world’s bioethanol production [3]

3 Bioethanol production

The conventional production of bioethanol is based on the conversion of 6-carbon sugars to
ethanol by fermentation. If the sugar content is present in forms of polymers than the sugar
content of the polymer must be released, which is mostly done with the application of
enzymes. The production process is finished with the distillation step, where ethanol is
distilled to fuel grade. In practise this process is used to produce ethanol from starchy
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biomass. A wide range of available feedstocks exist for conventional ethanol production:
cereal crops, corn (maize), sugar cane, sugar beet, potatoes, sorghum, cassava. [4]

The world’s largest producers of bioethanol are Brazil and the United States. In Brazil
bioethanol production is based on sugar cane, while in the United States it is based on corn.
While conventional bioethanol production only uses sugar and starch components, advanced
bioethanol production processes may utilize all available cellulosic materials, such as energy
crops, agricultural residues (straw, corn stover), waste streams (MSW, food waste) and
forestry resources. [4]

Lignocellulosic feedstocks are heterogeneous both in structure and chemical composition.
This heterogeneity has a strong influence on the production process design. [5]

Ethanol production of lignocellulosic feedstocks composes of pretreatment, hydrolysis,
fermentation, separation and distillations steps. The role of pretreatment to release the
cellulose and hemicellulose become more relevant. In some feedstocks 5-carbon sugars might
also be present. [4]

The possible presence of 5 carbon sugars influences the hydrolysis and fermentation steps,
since appropriate enzymes have to be chosen to hydrolyse the 5 carbon sugar containing
polymers and in the fermentation step appropriate microorganisms have to be selected, which
are capable of the co-fermentation of both 6 and 5 carbon sugars. [5]

4 Energy requirement and emissions

Fossil energy input and emission levels from biofuel production depend on a lot of factors,
such as the applied process, the feedstock and local conditions. In Brazil the production of
bioethanol from sugar cane is energy efficient, due to the fact that sugar can be easily
extracted and crop yield per hectare is high. If bagasse is used for providing heat and power to
the process than the fossil energy input required for each ethanol energy unit can be very low.
This results in a low well-to-wheel CO, emission, 0.2-0.3 kg COy/litre ethanol. Compared to
2.8 kg COy/litre for conventional gasoline this means a 90% reduction. In the case of sugar
beet more energy input is needed and therefore only 50-60% emission reduction can be
reached compared to gasoline. [4]

Ethanol production based on cereal and corn feedstock can be even more energy intensive,
since fossil energy input can reach 60-80 % of the energy contained in the final fuel. As a
result CO, reductions compared to gasoline are around 15-20 %. [4]

CO, emission reductions from ligno-cellulosic feedstock can be 70% compared to gasoline
and there is a further possibility of improvement with the application of electricity
cogeneration.

5 Production costs

Ethanol energy content by volume is two-thirds that of gasoline, so in the literature costs
mostly refer to litre of gasoline equivalent (Ige)

Main factors contributing to the cost of biofuels are feedstock types, applied production
processes, labour costs, credit for by-products, agricultural subsidies, food and oil markets.

In Brazil ethanol made from sugar cane ($0.30/1ge) is cost competitive with gasoline ($0.3-
$0.4/1ge). However in other regions, costs can be more than $0.40-$0.50/1ge.

Ethanol made from maize, sugar beet and wheat costs $0.6-$0.8/1ge, with a potential to be
reduced to $0.4-$0.6/1ge.

Ethanol made from ligno-cellulosic feedstock cost around $1.0/1ge at the pilot scale. The costs
of ligno-cellulosic ethanol are projected to decrease in the future, due to process
improvement, the application of low-cost waste feedstock and co-production of other by-
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products. Figure 3 shows possible biofuel cost ranges in the future. [4]
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Figure 3: Projected cost of biofuels compared to gasoline [4]

6 Concerns regarding biofuels

The application of first generation bioethanol has raised worldwide concern. The food versus
fuel production debate still remains an issue. First generation biofuels are accused to rise food
prices due to competition with food crops. They are considered to be an expensive option for
energy security and they can only provide limited GHG reduction benefits. An effect on
accelerating deforestation and a negative impact on biodiversity are also often mentioned
drawbacks. [6]

It must be mentioned though that not all drawbacks refer to every type of first generation
biofuels, since the evaluation of biofuels depends on a lot of factors.

Most of the problems associated with the first generation biofuels could be overcome with the
application of second generation biofuels.

However second generation biofuels are relative immature and projections for second
generation fuels to become commercial are wide ranging but considered to be unlikely to
occur before 2015. As it can be seen in Figure until 2007 second generation biofuels have
remained around 0.1 % of total bioethanol production. [6]

7 Second generation demonstration plants

Integrated research programmes deal with combining process development units with pilot or
demonstration-scale facilities around the world.

Main operating process development units are at University of British Columbia, at Lund
University (Sweden), at RISO/DTU (Denmark) and at the US National Renewable Energy
Lab. Pilot facilities can be found in Sweden (Etek Etanolteknik), in Spain and the USA
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(Abengoa) and in Canada (Iogen). [6]
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Figure 4: World ethanol production deriving from first generation and ligno-cellulosic
feedstock. [6]

8 Application in vehicles

Ethanol has a high octane number and therefore it is unlikely to cause knocking in spark
ignition engines.

5-10% ethanol blends can be used in conventional spark ignition engines without significant
technical changes.

In more complex engines with injector alcohol can damage the high precision injection unit.
This might also happen to the intake valve and to the valve seat.

New flex-fuel vehicles can run on up to 85% ethanol blends. New flex-fuel vehicles are
mainly running in Brazil, in the United States and in Sweden. [4]

9 Status in Hungary

Table 1 gives an overview of the current Hungarian biofuel potential. Possible feedstocks for
for bioethanol production are primarily maize and wheat. To a smaller extent other sugar and
starch containing plants, such as sugar beet, potato and artichoke can also be taken into
account. [7]

The wide spread use of ligno-cellulosic second generation biofuels is only expected by 2012-
2015. Among industrial waste streams paper sludge could be an alternative feedstock for
bioethanol production. 50000 tonnes of paper sludge are produced yearly in Hungary. [8]

thousand [ energy content
tonnes/year Pl/year
Biofuels 55,8
corn (maize) 2000 24
wheat/rye 1800 21,6
rapeseed 460 7
sunflower 200 3,2
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Table 1: Hungarian biofuel potential [7]

The Hungarian ethanol production capacity is 210 million litres/year in 2 factories. The US
based ethanol giant Fagen is going to construct a bioethanol factory (capacity 200 million
litres) in Hungary based only on corn.

As a member of the Europen Union the target set by the Directive 2003/30/EC also applies to
Hungary. According to the directive fuels should contain 5.75% biocomponents. [9]

10 Conclusion

Global problems such as CO, emission, energy dependency and oil dependency urge for
solutions in the transport sector. One way to mitigate the global problems is the application of
biofuels. First generation biofuels caused concerns worldwide. Most of the problems of first
generation biofuels are expected to be overcome when second generation biofuels will be
commercially available. However, this is unlikely before 2015.

The evaluation of biofuels is difficult and no general rules can be applied, since the evaluation
depends on a lot of factors, such as location, production technology and feedstock.

Main factors in the evaluation are energy balance and cost competitiveness. Although first
generation biofuels have a lot of drawbacks, they are now commercially available and are also
cost competitive with fossil fuels in some regions of the world.

Projections for biofuel output are also very sensitive to assumptions, but the growing
tendency for biofuels is common in all assumptions.

More and more countries start to introduce aggressive policies for the promotion of biofuels.
In Hungary the current bioethanol production capacity is 210 million litres/year. In the future
a new factory is going to be built based on corn.
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Abstract: Due to the numerous applications of structural steels, the different mechanical
properties are required. The most important required mechanical properties are the high yield
strength, high strength and high impact energy at 20 °C and the lowest possible toughness
transition temperature.

In this paper, the effect of testing temperature on the impact energy on three different
structural steels was researched.

The testing was done on structural steels S355J0, P265GH and 13 CrMo4-5 at following
temperatures 20 °C, -10 °C and -40 °C.

To determine the applicability of specific types of structural steels, the dependence curves of
impact energy and testing temperatures were used.

Keywords: structural steel, impact energy, toughness transition temperature

1 Introduction

Due to numerous applications and new manufacturing and processing procedures, the steels
must have improved strength, toughness and processing characteristics. The main aim is to
find economic solution, because the manufacturing costs play an important role in the use of
non-alloyed and low alloyed structural steels.

Savings in the weight of a structure was achieved by using less material, while this
problem is addressed in a different way today, i.e. the goal is to minimize the total costs of
steel structures. Therefore, the costs of designing, manufacturing, and assembling of structure
are becoming more important. Horizontal and vertical supporting steel elements have better
characteristics compared to elements made of other materials. The manufacturing procedure is
simple, and the assembly time on construction site is short. Due to the all these positive
characteristics, steel is the most suitable material for construction.

Modern structural steels must resistant to cold brittle fracture which includes high
toughness at lower transition temperatures [1]. With all metals with BCC lattice there is
certain temperature where notch toughness decreases. Sudden toughness drops, as well as the
transition temperature depend on the grain size of secondary phases in the microstructure, on
micro and macro non-homogeneity, as well as the composition of specially critical elements
in the crystal. Sudden brittle fracture can appear in the steel structure due to low temperature
and high load, improper structure design and inadequate material

2 Notch toughness transition temperature

The curve of dependence of impact energy on the temperature for alloys with BCC lattice of
the parent metal, as well as ceramics and polymers is characteristic. Most of the structural
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steels belong to this group. At higher temperatures, these materials show high impact energy,
1.e. toughness. At lower temperatures the same materials have low impact energy, i.e. they are
brittle. The temperature that divides the area of toughness from the area of brittleness is called
transformation temperature T,. Transition temperature should be as low as possible,
especially for the materials that will be exposed to such temperatures during exploitation.
Alloys with FCC lattice (Al, Cu) have just slightly lower impact energy at lower temperatures
than at higher temperatures. High-strength materials (tool steels) have low impact energy
regardless of the temperature [2]

4 alloys with FCC lattice
H f_ i
D_'
- alloys with BCC lattice,
[ & .
; ceramics, polymers
= brittle tough
T = SRR T \ St O -
Eﬁ KVmin 227 J
kv
= ; .
= high strength material

Tp - transition temperature

Tp temperature “C

Figure 1: Diagram: impact energy-temperature [2]

Due to sensitivity of testing at lower temperatures, all the preconditions required for
toughness testing at normal temperatures must be fulfilled during testing

The cooling up to the testing temperature is done in cryostat with adequate cooling
agent [3].

3 Experimental work

Based on the laboratory testing, the influence of testing temperature on impact energy on
three different steels was investigated.

Table 1 shows materials and notches used during testing at three characteristic
operating temperatures. The chosen materials are structural steels 13CrMo4-5, P265GH and
S355J0, and the temperatures are: room temperature 20 °C, average winter temperature -10
°C, and extremely low temperature -40 °C.

For low alloyed Cr-Mo steel 13CrMo4-5, the operation at higher temperatures was
enabled by alloying with Mo, Cr, V and alloying elements that increase the recrystallisation
temperature. Molybdenum carbides slow down creep. Furthermore Mo also prevents creep
brightness; it increases creep resistance and increases hardenability. Chemical composition of
13CrMo4-5 steel is shown in Table 1.
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Chemical composition % max
Steel

C Si Mn Cr Mo Prnax Smax

13CrMo4-5 | 0.1-0.18 | 0.15-0.35 | 0.4-0.7 | 0.7-1.0 | 0.4-0.5 0.04 0.04

Table 1: Chemical composition of 13CrMo4-5 steel 91913

Non-alloyed boiler sheet P265GH suitable for higher temperatures is low carbon steel
with defined composition and mechanical characteristics. It has good chemical resistance to
alkali and boiler water, as well as dynamic endurance and toughness in case of impact stress
or variable stress. All this is achieved by controlling the content of C and Mn, high strength of
steel and deoxidation by ferro-manganese. This steel must degrade eventual stress residues,
and that is ensured by high toughness. Chemical composition of this steel is shown in Table 2.

Chemical composition % max
Steel

C Si Mn Cr Al

P265GH <0.2 <0.35 >0.5 <0.3 >0.02

Table 2: Chemical composition of P265GH [1]

A group of structural steels, including S355J0, must posses various mechanical
properties, so that they can be used for a variety of purposes. The most important mechanical
properties are high yield point, high strength, high impact energy at 20 °C and low transition
temperature. S355J0 steel is alloyed with manganese, and it has ferrite-pearlite structure when
delivered. To get better characteristics of fine-grained structural steel, aluminium is added.

Aluminium binds to nitrogen and causes grain refinement. Chemical composition is shown in
table 3 [1].

Chemical composition % max
Steel

C Si Mn P S N Al

S355J0 2.2 0.5 1.5 0.045 0.045 0.009 0.02

Table 3: Chemical composition of S355J0 [1]

The results of notched-bar impact tests are shown in table 4. These results were used
to make a diagram shown in figure 2. Based on this, it is easy to determine which steel is the
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best solution for certain operating conditions.

material
13 CrMo4-5 P265GH S355J40
I3 ) ) )
° > > >
g | « > > >
5 E = o c = o c = o c
2l o] g 5|5 |¢g s | s | 2|5 | §
@ < 2 5 £ 2 5 £ 2 5 £
o © Iv] @ ©
£ o o =%
8 E E E
1x0,8 1.1 66 21 130 3.1 98
20 1x0,8 1.2 70 68 2.2 134 132,33 3.2 102 101,33
1x0,8 1.3 68 2.3 133 3.3 104
1x0,8 1.4 141 2.4 118 3.4 64
-10 1x0,8 1.5 46 43 2.5 123 122 3.5 58 61,33
1x0,8 1.6 42 2.6 125 3.6 62
1x0,8 1.7 14 27 21 3.7 56
-40 1x0,8 1.8 14 12 2.8 30 25,33 3.8 52 54,67
1x0,8 1.9 8 2.9 25 3.9 56

Table 4: Dependence of impact energy on temperature

Compared to other two types, 13CrMo4-5 steel has lower impact energy at all
temperatures (20 °C, -10 °C and -40 °C). Temperature-impact energy curve decreases (with
drop of temperature). The decrease is almost linear, and therefore it is hard to define transition

temperature.

At 20 °C, P265GH steel has higher impact energy than the other two steels. As
temperature decreases (from 20 °C to -10 °C) there is a small change in impact energy. A
sudden drop occurs at the interval -10 °C to -40 °C.
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Figure 2: Dependence of impact energy on temperature
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4 Conclusions

Transition temperature for structural steels must be determined if exploitation at lower
temperatures is expected.

Based on the laboratory testing, the influence of temperature on the impact energy was
tested on three different structural steels.

Depending on the composition and state of the tested steels, transition temperature
varies from 0 to -30 °C.

At -40 °C, S355J0 steel has higher impact energy than the other two steels. At this
temperature, S355J0 steel can be used for more complicated structures than P265GH and
13CrMo4-5 steels.

In order to determine transition temperature more precisely, the testing must be done
on a larger number of specimens and at smaller temperature intervals.
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CAM stratégiak hatasai a feliiletek alakpontossagara és
méretpontossagara

Siket Katalin
Gépgyartastechnoldgiai Szakcsoport, Kecskeméti Foiskola

Osszefoglalas: A gépgyartds automatizdldsa az egyik alap, amellyel a gyartds sokrétiisége
miatt felvetdédd problémdk megoldédnak, €s ez jelenti egyben arugalmas reagélést
a fogyasztok sziikségleteire is. A termékek megujuldsi ciklusa egyre rovidiill. A CAM-et ugy
értékelhetjiik, mint egy Osszetett irdnyitd rendszert a gyartds tdmogatdsara és az egyes
miveletek irdnyitdsara a konkrét munkahelyeken. De a CAM olyan szoftvert is jelent, amely
segitségével generdljuk és feldolgozzuk az NC-programokat a szerszdmgépek szamara. Erre
legtobbszor olyan geometriai adatokat haszndlunk, amelyek a CAD-rendszer outputjai [1].

Abstract: Paper focuses on the precision of components produced by CAM strategies. On the
present almost all sector of industry are founded on the development of new products and
CAD technologies, engineering calculations and software simulations CAE and production
management CAM, by the help of computers. Today by the computer support are designed all
resources and technologies for the component producing, their measuring, control and creates
bigger requirements for the precision of products, quality and of course, price. This paper
deals with the influence of CAM finishing strategies for the shape and dimension accuracy of
surfaces.

Kulcsszavak: CAM-rendszerek, simitdsi stratégidk, bonyolult feliiletek, alakpontossag,
méretpontossig.

Keywords: CAM systems, finishing strategies, complicated surfaces, shape accuracy,
dimension accuracy.

1. Bevezetés

A CAM-rendszerek (computer aided manufacturing = szadmitégéppel tdmogatott gyartds)
napjainkban folyamatos fejlddésben vannak. A CAM-rendszereket két alapcsoportba
sorolhatjuk:

e technoldgiai folyamatot segitd rendszer,

e kezeldi, irdnyito és szallitéi folyamatot segitd rendszer [1].

A szamitégéppel tdmogatott gyartdsra alkalmas jelenlegi rendszereket a terjedelmiik és
rendeltetésiik szerint kovetkezoképpen osztjuk fel:
e kis CAM szoftverek — ezek egyszer(i alkalmazasok az NC-programok generédldsara,
rendszerint egy konkrét megmunkalési technoldgian beliil;
e kozepes CAM szoftverek — képesek bizonyos igényes szdmitdsokat és szimuldciokat
professziondlis szinten megoldani, kozepesen koltségigényesek;
* nagy CAM szoftverek — nagyon hatékonyak és konnyen megoldjdk a 3-dimenzids,
bonyolult, 6sszetett feliiletek 3...5D-s megmunkdélasat: technoldgiai lehetdségek egész
halmazat tartalmazzak sz€les hattértamogatassal [1].
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2. Marasi stratégiak

Ko6szonhetéen az 1j, progressziv technoldgidk fejlodésének, folyamatosan uj lehetdségek
nyilnak a megmunkdlés teriiletén. Ervényes ez a mardsi stratégidkra is.

Maréaskor a {6 megmunkdl¢ stratégidk a kovetkezok:

Nagyolds — nagyoldsndl a cél gazdasdgosan és minél gyorsabban eltdvolitani az anyag lehetd
legnagyobb térfogatit, és ezzel a lehetd legjobban megkozeliteni a kovetkezd alakzatot. Az
egyes szerszampalydk irdnyat ugy kell megvalasztani, hogy ne torténjenek révid és meredek
emelkedések és siillyedések. A siillyesztékek nagy sebességli megmunkdldsdnal a legjobban
bevalt nagyoldsi stratégia a megmunkalasi id6 szempontjabol az dgynevezett zsebmardas, ahol
a munkadarab konturjét spiralis szerszdmpalyak szerint hozzak 1étre.

Simitds — a simitds tokéletesitésére szdmos mardstratégia fejlesztettek ki. Ezek aszerint
miikédnek, hogy milyen az adott feliilet alakja, amely majd megmunkéldsra keriil. Azokra
kiilonallé feliiletekre, amelyeknek nagyon kicsi a hajlasuk, vagy nincs hajlasuk (sik feliiletek),
a spirdlis mards az ajanlott (1. abra). Egyidejlileg sziikséges ligyelni a szerszdm hirtelen
irdnyvaltoztatdsanak és a fogasszélesség valtozasanak az elkeriilése is.

Sarkok megmunkdldsa — asarkok megmunkaldsdnak szokdsos modja a szerszam linedris
mozgatdsa, ami azonban csak az egyenletes forgdsszélességi feltételeknél érvényes. Az efajta
megmunkdélaskor a legegyszerlibb megoldés az, ha olyan szerszamot hasznédlunk, amelynek az
atméroje kisebb, mint a gyartandd sarok radiusza. Sarkok mardsara megfelel6 az igynevezett
axidlis mards, amelyet napjainkban még ritkdn haszndlnak [2]. Az axidlis mardst nagy
anyagmennyiség eltavolitdsara taldltdk ki, és olyan miveleteknél haszndljak, ahol hosszu
szerszamkinyulds sziikséges. Az axidlis mardk lehetové teszik a nagy mennyiségl
anyageltavolitast, ami korszerusiti a 3D-s nagyolé mardsi muveleteket.

1. dbra: A szerszam palydja 2. dbra: A szerszam palydja
spiralis maraskor [1] sarokmaraskor [1]

Ha 0sszevetjiik az altaldnos mardsi stratégidkat, nagyoldskor az ugynevezett zsebmards
ajanlott, mig simitaskor legtobbszor a spirdlis mards, foleg a sik feliiletekhez. Mas esetekben
ajanlatos gdmbvégl szerszdmot haszndlni [2].

3. Bonyolult feliilletek megmunkalasa

A miuszaki gyakorlatban a legkiilonfélébb alkatrészekkel taldlkozhatunk. Az alkatrészen
taldlhatunk olyan feliileteket, amelyeknek geometriai jellemzdi ismertek (pl. kip, henger,
kor), vagy olyan feliileteket, amelyek a gyakorlatban gyakran el6fordulnak (pl. forgés
feliiletek, sik feliiletek), de olyanokat is, amelyek tervezd fantdzidjanak sziileménye. Ezeket

ugy alakitjak ki, hogy megfeleljenek a technoldgiai feltételeknek [3], [4].

A feliiletek elemzésére mashogy fog tekinteni a technolégus, a matematikus, a miivész vagy
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szamitégépes tervezd. Ebbol kiindulva a kovetkezo6 feliiletekrdl beszélhetiink:
¢ technoldgiai feliiletek — pl. lecsapds, beszuras, leélezés;
¢ matematikai feliiletek — pl. hengerpalést, kiuppaldst;
e tervezdi feliiletek — pl. mértanilag egyszer(i és bonyolult feliiletek;
[ ]

szamitogépes feliiletek — pl. primitiv feliiletek, alkotokbodl Osszetevodo feliiletek,
szabad térbeli feliiletek [3], [4].

Ebbdl kiindulva az a kérdés, hogy hogyan értelmezziik az adott feliiletet, osszefligg azzal,
hogy milyen céllal késziil [3], [4].

Technoldgiai szempontbdl a feliileteket kovetkezoképpen oszthatjuk fel:
sik feliiletek;

forgas feliiletek;

kombindlt feliiletek [3], [4].

4. CAM-stratégiak hatasa az alakpontossagra és méretpontossagra

A kisérletek sordan a CAM-stratégidk hatdsait figyeltik meg az alakpontossigra és
méretpontossigra, kiillonbozo feliileteknél. A kisérleteket a Szlovdk Miszaki Egyetem
Anyagtechnoldgiai Kardn végeztiik, Nagyszombatban. A megmunkéldshoz a HSC 105 Linear
ottengelyes mardgépet hasznaltuk, melynek paraméterei az 1. tdblazatban taldlhatok.

Paraméter Erték
Mozgopalyak [mm]
X tengely 1050
Y tengely 800
Z tengely 560
Orso tipusa USB 40
Ors6 fordulatszdma [min™'] 42000
Teljesitmény (42000 min'l—nél) [kW] 10
Helyzetpontossag [um] +2.5
El6tolasi sebesség [mm/min] max. 90000
Szerszam
Max. atmérd [mm] 280
Max. hosszusag [mm] 300
Max. tomeg [kg] 6
Dolgoz6 asztal
Befogasi feliilet [mm] 950x950
Munkadarab max. tomege [kg] 1300

1. tabldzat: A HSC 105 Linear mar6gép paraméterei [5]

A kisérleteknél a kovetkezd szerszamokat hasznéltuk: nagyoldsndl a HPM nagyteljesitményti,
@ 10 mm atméroji mardt, simitasnal pedig a TIAIN bevonatd, szintén @ 10 mm-es gombvégii
ujjmar6t haszndltuk. Mindketté a SECO cég terméke. A munkadarab C45+C ISO szabvany
szerinti anyagd volt, melynek méretei: 100x100x30 mm. A forgéacsoldsi koriilmények
a simitdskor a 2. tdblazatban taldlhatok.
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a, [mm] f, [mm] a. [mm] Ve [m.min'l] vi [mm. min'l] n [min'l]
0,3 0,08 0,2 220 2100 7006

2. tablazat: Forgdcsolasi koriilmények simitaskor

A kovetkez6 képek dbrazoljak a megtervezett feliiletek tipusait. A feliiletek kozott szerepel a
sik, henger, valamint gomb alakd, tovdbbd egy szinuszgdrbe kontdrd feliiletet is
megmunkdltunk. A henger és gomb alaku feliileteknél homort és domboru feliilletkombindcid
is megtaldlhatd.

3. abra: Sikfeliilet 4. dbra: Domboru hengerfeliilet

5. dbra: Dombort gombfeliilet 6. abra: Homoru hengerfeliilet

7. dbra: Homord gombfeliilet 8. dbra: Szinuszgorbe konturd, bonyolult feliilet

A simitési stratégidk, amelyeket alkalmaztunk, a kovetkezok:
offszet,

spiral,

raszter (90°)

radial.
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Ezek a simitasi stratégidk a PowerMill CAM-rendszer elnevezései. Szerszampadlydik a
kovetkezd dbrakon lathatok:

7]

9. dbra: Az offszet simitasi stratégia 10. abra: A spirdl simitasi stratégia
szerszampalydja szerszampalydja

e

11. abra: A raszter simitasi stratégia 12. dbra: A radidl simitasi stratégia
szerszampalydja szerszampalyéja

A megtervezett feliiletek megmunkaldsa utdn kovetkezett az alakpontossag és méretpontossag
mérése. Ezekre a mérésekre a Duramax koordinata mérorendszert hasznaltuk, a Carl Zeiss
cégtol. A mérorendszer a 13. dbran lathato.

A mérérendszer pontossagi jellemzoi a kovetkezok:

Mérési hiba az ISO 10360-2 szamu szabvany szerint:

18.22°C MPE-E=(2,4+L/300)um Meérésterjedelem: X=500mm
18.26°C MPE-E=(2,7+L/250)um Y=500mm
18.30°C  MPE-E=(2,9+L/200)um 7Z=500mm

MPE-P=1,8um [6]
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13. abra: Duramax elnevezési koordinata mérorendszer [6]

Az alakpontossdgndl ellendrzésekor kiilonféle alakhibdkat mértiink, melyek a 3. tdblazatban
lathatok. A 4. tdbldzatban szerepelnek a méretpontossdg ellendrzésekor mért mérethibdk.
Amint a feliiletek dbrdin is lathat6 (4...8. dbra), egy tombon négy egyforma feliilet taldlhatd,
minden egyes feliilet mas simitdsi stratégidval munkaltuk meg.

Feliilet tipusa A mért alakpontossag neve
Sikfeliilet Egyenesség
Sikfeliilet Parhuzamossag
Hengerfeliilet (homord,dombori) Hengeresség
Gombfeliilet (homort, domborti) Profilalak
Bonyolult feliilet Profilalak

3. tablazat: A mért alakhibak

Feliilet tipusa A mért alakpontossag neve
Hengerfeliilet (homord, dombort) Henger dtméroje
Gombfeliilet (homort, dombort) GOmb atméroje

4. tablazat: A mért mérethibak

A méréseket haromszor végeztiik el, és ezek alapjan atlagértéket szamoltunk mindegyik
hibdndl. Az értékeket a tovabbiakban mért eltérésként tiintetjiikk fel. Ezen kiviil mindegyik
tombon eltérési atlagértéket szamoltunk. A mért eltérés és az eltérések atlagértékei az 5. és 6.
tabldzatban taldlhatok.

A tovéabbiakban kiértékeltiik a simitasi stratégidkat, mégpedig ugy, hogy az ajanlott simitasi
stratégidt annak fliggvényében vdélasztottuk ki, hogy az az eltérési atlagértéket nem haladja
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meg, valamint a mért eltérés értéke legyen a legalacsonyabb a tobbi stratégidndl mért eltérés
koziil. Létrehoztunk egy olyan tabldzatot, amelyben az ajanlott simitasi stratégidk taldlhatok a
kiilonféle feliiletekre Az 5. tdblazatban taldlhaték az alakpontossdg szempontjabdl ajanlott
simitdsi stratégidk, mig a méretpontossdg szempontjidbol ajanlottak a 6. tdblazatban
tekinthetok meg.

Meért eltérés | Alakpontossagi A:] al,ll? t.t
p simitasi
. P . , az adott eltérés . .
Feliilletszam | Feliilet tipusa L ez 2 . oz stratégia
stratégianal atlagértéke .
(mm) (mm) alakpontossag
szempontjabol
1. Sikfeliilet 0,006 0,01 RASZTER
) Hengerfeliilet 0,02 0,06 RASZTER
(homort)
3, Hengerfelilet 0,01 0,03 SPIRAL
(dombort)
4. Gombfelulet 0.05 0.1 RADIAL
(homort)
5. Gombfelulet 0,02 0,06 RASZTER
(dombori)
6. Bonyolult feliilet 0,07 0,1 OFFSZET
7. Bonyolult feliilet 0,2 0,05 RADIAL

5. tablazat: Ajanlott simitasi stratégidk alakpontossdg szempontjdbol

Meért eltérés | Méretpontossa A:] al,ll? t.t
az adott gi eltérés stmitast
Feliiletszam | Feliilet tipusa R . y stratégia
stratégianal atlagértéke .
(mm) (mm) alakpontossag
szempontjabol
1. Hengerfeliilet 0,0003 0,09 SPIRAL
(homoru)
2. Henger elillet 0,03 0,1 SPIRAL
(homort)
3. Gombfeliilet 0,01 0,05 RADIAL
(homort)
4. Gombfeliilet 0,02 0,02 RADIAL
(domboru)

6. tablazat: Ajanlott simitasi stratégidk méretpontossag szempontjabol

4. Kovetkeztetések

A tébldzati adatok alapjan megdllapithatjuk, hogy az adott kisérleti feltételeknél a RADIAL
simitdsi stratégia legmegfelelébb gombfelilletek megmunkaldsdra. A SPIRAL simitdsi
stratégia alkalmas volt a hengerfeliilet forgacsoldsira. A RASZTER simitdsi stratégia
mutatkozott alkalmasnak a legtobb feliiletre, pontosabban a sikfeliiletre, hengerfeliiletre és
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gombfeliiletre is. Az OFFSZET simitasi stratégia tlint a legkevésbé alkalmasnak a vizsgalt
feliiletek megmunkdlasara.
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Technology approval of locomotive wheel production

A Stoi¢!, M. Duspara?, J. Stojsi¢’
I 23Faculty of Mechanical Engineering, University of Osijek, Trg I. B. MaZuranié¢ 2, HR-
35000 Slavonski Brod, CROATIA

Abstract: This paper presents the results of measurements of some particular dimensions
aimed to confirm the adequacy of technology of making wheel ®1250 mm of electric
locomotive type HZ 1141 and HZ 1142. The row material is one piece, made as monoblock.
We analyzed technology requirements (request circularity, tolerance of holes) and accuracy of
making after heat treatment and hard turning. For this analysis we used the Student
distribution test. The wheel was made of carbon steel (chilled steel) and material before
turning must be annealed.

Keywords: wheel, technology requirements, accuracy, Student distribution

1. Introduction

Have you ever asked yourself how it is at all possible that train ride through the bend if the
wheels are fixed on the axles into one rigid structure and therefore can rotate exactly with the
same frequency. Wheels on the shaft have equal diameter, and a curve - depending on
whether the right or left - one of them should go a long way without slipping. Otherwise the
wheels of the vehicle quickly worn. How is this possible? The construction of the wheel!
Wheels are, as already mentioned, slipped to the shaft so closely that rigid assembly is made.
This design was maintained until today because of another important characteristics: fixed
wheelbase, which is a prerequisite for the functioning of the invention which is the essence of
the cone on their vehicle rim. Wheels of vehicles (locomotives) may be during the drive
allocated on rail a little bit to the left or right because the distance of the rails is greater than
the track spacing on the wheels. The difference in diameter, on which in this case the wheels
spin, causing that one wheel slides over to reach contact with rails on higher diameter than the
right wheel for the same speed, which allows the train turn right. Reverse the situation in the
left hand bend. Because of these structures, wheels and rails have a contact surfaces with a
similar inclination (inward), This inclination must be taken into account when building a
railroad. If the cone does not exists, wheel must be a slipped, with torsion of axis, leading to
the high friction on the cornice and - in the case of higher speeds - up to slip the rails or
cracks in the weakest areas.
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Figure 1: Contact between the wheels and the rails [1]
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1.1 Wheels

Wheels are mounted on the shaft making a rigid connection using the presses. Removing the
wheel from shaft can be achieved by oil from the hydraulic presses under high pressure (about
100 MPa) between the contact surfaces of body and wheel axle through the appropriate port
on the wheel. The main advantage of the wheel rim is reflected in the possibility of replacing
just wear ring, thus saving material (Figure 1.2).

: ]‘j 3

|

% gl

Figure 2: Wheel with a ring [2] Figure 3: Wheel made from one part [2]

The wheel made from one part, or monoblock wheel has significant advantages over the
wheel rim what is the reason to be more and more applied (Figure 1.3). These wheels are
safer in use because there is no danger of bursting and in-duty separation of rings. May be
significantly higher waste and are easier with the wheel rim. Therefore, the wheels made of
monoblock are regularly used on vehicles for high speed. However, their application is more
expensive because they must be replaced totally after the wear.

28

Figure 4: Profile of the rim wheel [2] Figure 5: Untreated wheel

Monoblock wheels are made of carbon steel that is produced in the Siemens-Martin furnaces,
electric arc furnaces and oxygen blowing procedure. The agreement between the railroads and

306



Engineering and Technology

manufacturers may be applied to other procedures. When this steel content of other elements
than carbon does not exceed the following values:

e Carbon.....0.55%

* Manganese ..... 1.00%

* Silica ........ 0.50%

* Nickel ......... 0.50%

e Chrome ......... 0.30%

* Molybdenum ... .10%

* Vanadium ..... 0.10%

* Copper .......... 0.20%

2. Requirements

There are different types of technological requirements that occur in production, and in
preparing of the wheels. Mainly production tolerance requirements are:
® requests that occur at a position that is at the wheel of the requirements of tolerance hole
@ 228 mm with a taper 1: 700 - relating to Notes 1 and 2, upper and lower deviation move
in millimeters cent,
e also appears roundness tolerance of rotation of 1250 + @ 0,5 mm - radial deviations from
circularity can not be larger than 0.4 mm (if you do not keep the roundness of rotation,
then we need to keep the roundness or shape of the line according to drawings).

The purpose of the application Most allowed without balancing (gm)
Wheels for vehicles driving at a speed of 200 km/h 50
Wheels for vehicles driving at a speed of 120 km/h 75
Wheels for vehicles driving at a speed of 80 km/h 125

Table 1: Limit values are not balanced

3. Processing

In Figure 6 we can see a cross-section of monoblock wheels that came from the foundry and
identified the areas that need to be machined. It should be noted that these wheels are made on
conventional machines, and with the help of traditional tools for metalworking.
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Figure 6: Cross section of the dressed wheel

307



Engineering and Technology

Weight
Place for removing
excess material

Figure 7: Static Wheel balancing Figure 8: Location of removing excess material

On the Figure 7 it is shown the process of wheel balancing. Figure 8 shows the location for
removing excess material (left) and add the weights (at right).

4. Control measurement of the dimensions wheel

Figure 9 shows the prescribed dimensions of the wheel as well as the wheel design. Table 4.1
shows the results of measurements of some of these values. For each dimension it was
performed 8 measurements.
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Figure 9: Monoblock wheel arranged for measuring elevations
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Prescribed Tol. | Ordinal number of measurements/Measured size (mm)
dimensions 1 2 3 4 5 6 7 8
01250 % 1253,9 | 1253,8 | 1254 | 1254 | 1253,9 | 1254,1 | 1253,95 | 1254,15
@1152 __“'q 1152 | 1152 | 1152 | 1152 [ 1152 | 1152 | 1152 1152
0295 %E' 296 296 296 296 | 296 296 296 296
0219 _il 218,5 |218,5 |218,5|218,5(218,5 |218,5 |218,5 218,5
0310 % 311 311 311 | 311 | 311 311 311 311
01050 _EE 1048 | 1048 | 1048 | 1048 | 1048 | 1048 | 1048 1048
140 +2 | 140 140 140 | 140,1 | 140,2 | 140,1 | 140 140
31 +0,5 | 31,2 31 31 31,2 | 31 31,2 31 31,2

Table 2: The prescribed dimensions and their survey

4.1 Student distribution test

Student distribution test is a statistical method for testing the accuracy of the process of
making wheels. In a small number n of repeated measurements to estimate the standard
deviation of the normal distribution is not sufficiently secure, and in metrology (with n <30)
for determining the uncertainty in C mean using Student distribution. [4] At low C n
unreliability can be determined from the expression:

(]
C = —
W

4.1)

X=%+C=x+2 4.2)

'Illq

L
=

Here is the estimate of standard deviation, at t = (n, P) is a factor in students' distribution, and
for various values of P are given in Table 4.2

n| 2 3 4 5 6 7 8 9
t | 12,71 | 433,18 12,78 2,57 | 2,46 | 2,37 | 2,31

Table 3: Factor student's distribution with P = 0.95

When presenting the results of repeated measurements of the relative unreliability ¢ by
student's distribution is calculated from the equation:

4.3)

C=

il
‘-'_.
zll"

x

x=x-(l+c) 4.4)
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1254 25
125420
125415
125410
125405

12584,00

fi 1254

125395
1253,90

1253,85

1253.80 © Mean = 1253,875
1253 75 Omeansso = (12538616, 1254 0884)
T meant2 37°SDMOS= (1253,7528, 1254,1972)

1253,70 Figure 10: Student Distribution of measured values
#1250 mm

140,30

140,25
140,20
140,15

140,10

140 rm

140,05
140,00

13995
7 Mean = 140,075

13990 I Meansso = (139,9264, 140,1638
WE Meant2,37*SD/NS = (130,9013, 140,2487)

13965 Figure 11: Student Distribution of measured
values @140 mm

The mean value "mean" is as the subsidiary because the later uses the student's division.
SD-standard deviation standard deviation of the data range or dispersion of data
t-compensating factor for n = 8 and the probability p = 0.95 is 2.37.

It means that the safety of 95% we can say that the results obtained are within the allowed
tolerance limits. We can see that the results obtained from the diagram in the permitted range.
A range of data that is within the allowed tolerance limits, ie within the allowed tolerance
field so we can conclude that the process of making wheels is satisfactory.

5. Conclusion

The paper presents the report of the adecquacy tests of the production technology of
monoblock wheel (wheel in one piece). The monoblock wheel provides greater safety in
operation, because there is no danger of bursting and falling rings, and much less wear. We
analyzed the technological requirements in the development of free monoblock wheels that
"Duro Dakovic - Machining Ltd." products for the Croatian Railways. It is important to keep
the cone 1:700 in the central bore and shape profile rolling surface of wheels to specifically
meet the tolerance. The default dimensions were measured on eight randomly selected wheel
and found that it falls within the set tolerances. The data obtained were checked by measuring
the distribution of student action and has proven the safety of 95% of the technology of
making is correct.
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Analysis of resilient mounting of the river-marine cargo vessel’s
main engine to interior noise on the vessel

Ing. Sztankay Juraj, PhD', Ing. Németh Jozef”,
!-2 Detached Workplace in Komérno, Faculty of Materials Science and Technology in Trnava,
Slovak University of Technology in Bratislava, Slovak republic

Osszefoglalas: A cikk ismerteti a LEDA folyami-tengeri teherhajok hang - és rezgés-
forrasait, terjedésiik médjait, valamint a fomotor rugalmas elhelyzesének kedvez6 hatdsait a
hajé beltéri hangszintjére. A fomotor rugalmas beépitésének pozitiv hatdsa 3-8 dB(A)
hangszint csokkenéshez vezet a hajo egyes helyiségeiben, ami az IMO — A 468 nemzetkozi
norma hangszintre vonatkozo értékek, betartasat teszi lehetové.

Abstract: The paper presents fundamental information about realized experimental measured
values reducing noise level in the premises of riverine-marine multipurpose cargo vessel type
Leda with rigid mounting and resilient mounting of main engine to the base.

The results quantify the positive effect of flexible imposition on noise level in each premise of
the vessel. Considerable noise level decrease by 3 - 8 dB (A) means that the flexible
imposition of main engine ensures fulfillment of noise level based on norm IMO A 468
(XII) “Noise levels on board ships* in every premise of the vessel.

Kulcsszavak : folyami és tengerjar6 teherhaj6 LEDA, zajszint, mechanikai rezgések,
fomotor rugalmas elhelyezése

Keywords : riverine-marine multipurpose cargo vessel type Leda, noise level, mechanical
vibration resilient mounting of main engine

1. Introduction

By increasing discharges of main engines and lifting capacities of the crafts also the noise
level and mechanical vibrations on crafts are increasing. The parameters of noise and
mechanical vibrations are guaranteed by manufacturer. These are the preferred criteria in the
process of evaluation crafts in term of health protection, comfort and personnel comfort
feeling. These values are strictly followed according to international norms ISO, IMO, DIN
classification organizations Germanischer Lloyd, UVV See - BG, etc.

2. Sources of noise and mechanical vibration on crafts.

Every source of noise and mechanical vibration on crafts is:
- Source of noise spreading through the air,
- source of mechanical vibration — spreading through structure of the ship.

The most intense sources of vibro-acoustic energy on ships are:

- Screw propeller — mechanical vibration — 0,94% mechanical power of the main engine,
- main engine of the traction system - 1100 - 2550 kW — SLKB,

- gensets - 150 — 200 kW,

- compressors, pumps, fans, 5—-20 kW .
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The noise which is spreading through air from the source on the crafts spreads through isolated
constructional walls, cross walls, floors, constructions dome, through air system equipment, air
conditioning equipment, scuttles, etc.

Mechanical vibrations /vibrations, structural noise/ are excited by two ways:
a.) straight — mechanical vibrations, that are spreading from the source /main engine,
generators, compressors, pumps, fans/ through foundations and construction of the
craft throughout the craft

b.) by secondary element, that is generated by direct sound wave which is falling on
some cross wall in which it generates mechanical vibrations and this secondary
element is also spreading throughout the crafts construction

3. The measures against the noise

Reducing the level of noise and mechanical vibrations in the cabins on the cargo ships, where
the superstructure with cabins, canteen, offices is situated nearly above the machine room,
where in room with volume 300 - 500 m® takes 1100 — 5000 kW mechanical energy and
where level of the noise around the main source reaches values 105 — 107 dB (A) ( Figure 1.)
(Table 1.) is extremely complicated.

It is needful to reach that this massive vibro-acoustic energy will be at full blast absorbed,
damped, rebounted in machine rooms of the crafts, where are main engines, gensets and other
mechanical equipment automatically remote controlled is allowed max. noise level 110 dB
(A), NR 105 and where entry is allowed just with earmuffs.

In order to observe the highest allowable equivalent noise levels in crafts space and NR
curves in individual rooms is necessary to accept effective antinoise and antivibrational
measures, which reduce vibro-acoustic energy of the sources.

Mechanical vibrations /vibrations, structural noise/ are excited by two ways:
1. active approach to reduce acoustic and vibrational energy of sources — function and

competence manufacturer of engines, gensets, compressors, etc.

2. passive approach to reduce acoustic and vibrational energy of sources — realized by
ship manufacturer.

Figure 1: river-marine cargo ship
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Scheme 1: Noise level values Laeg
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4. Comparison of noise level in room of the MS LEDA craft by rigid /F/ and
resilient /E/ main engine mounting

Specific example is quantification and valuation of the positive effect of resilient
main engine mounting on the noise surface level in the room of two constructly identical
LEDA-type crafts. In the first case with rigid main engine mounting on foundations labeled
as craft /F/ and in the second case with resilient main engine mounting on amortizators —
craft /E/.

4.1 Surveyed noise levels at nominal power P = 1800 kW, n = 750 min™

Engine power: P = 1800 kW n =750 min™ Velocity of the craft: v=21km/h

Sea gauge: /in the front, middle, rear/ Ty =3,4 m Tyv=3,65m Ty=390m
Air pressure: 1010 hPa =758 torr Air temperature: 20C
Intensity and course of the wind: 1 - 2 Bft, north-west
Intensity of sea waves: 1- 2 Bft “ depth of the water 25 - 30 m.
Room Noise level Allowed level | Reduce of
number Room dB(A) A dB (A) noise level
W IMO, SBG dB (A)
Vessel F Vessel E

107 Mess room 68 * 63 65 5

106 | Cabin - Living r. 64 * 57 60 7

112 | Living room 65 * 59 60 6

110 | Living room 66 * 60 60 6

109 | Living room 64 * 60 60 4

211 Living room 63 * 59 60 4

208 Recreation room 62 58 65 4

201 Office 67 * 62 65 5

301 Living room 63 * 59 60 4

303 Bedroom 64 * 56 60 8

306 | Living room 66 * 58 60 8

308 Bedroom 61 * 56 60 5

401 Living room 61 * 58 60 3

402 Bedroom 60 56 60 4

409 | Living room 60 55 60 5

407 Bedroom 58 55 60 3

501 Pilot house - 1 60 57 65 3

Pilot house - 2 59 56 65 3

* = over limit

Table 2: Interior informations of river-marine cargo ship type LEDA
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The Table 2 presents the noise level in dB(A) in individual rooms of the LEDA-type craft with rigid
and resilient main engine mounting. Allowed noise values according to international IMO rules and

reducing noise level as result resilient mounting.

Positive effect of the resilient mounting to reduce noise level and to improve environment, work-
bench is very expressive, 3 to 8 dB (A) which means, that the noise criteria on this type of craft are

fulfilled.

Frequency spectrum of noise level, sound-proof properties of the construction between the

machine room and deck in the most critical room, in cabin no. 106 by rigid and resilient main

engine mounting is on the Figure 2.
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Figure 2: Frequency spectrum of noise level

Frequency range [Hz] L,
\ 31,5| 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | [ dB(A)]
Machinery
MaK |room 100 | 102 | 103 | 104 | 105 | 100 | 98 | 95 | 94 106
MaK 6M 25 1800 kW, 750 min™ - NR 106 - 110
106 Craft F | 87 | 8 | 66 | 63 | 61 | 57 | 48 | 34 | 26 64
Allowed noise level NR 55 60
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106 | Craft E| 84 | 76|66 | 59 |53| 48 | 37 57

Allowed noise level NR 55 60

Table 3: Sound-proof properties of the construction

Impact of main engine M a K 6M 25 on resilient mounting leads to (Figure 3 a) decreasing of
mechanical vibration basics of main engine (Figure 3 b), resilient mounting of engine causes
significant noise level reduction in all rooms of vessel LEDA (table 2).

Mechanical vibration
MaK 6 M 25 (1800 KW/750 1/min)
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Figure 3: Impact of main engine and mechanical vibration

5. Summary

This article presents one of the possibilities of reducing noise level in the interior of the river
— marine cargo ship by resilient mounting of the main engine on crafts. Experimental results
are quantifying the expressive positive effect on reducing noise level by 3 — 8 dB (A) in
individual rooms at resilient mounting compared to rigid. Graphical representation of
reducing the noise level in frequency band 31,5 — 8000 Hz defines isolation properties of the
crafts construction.
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Analysis of the Reliability of Threaded Joints Sealed with
Anaerobic Polymeric Sealants in Gas Pipeline Installations

Zlatko Tonkoviél, Pero Raosz, Marija Somolanjil
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Abstract: Contemporary approaches regarded to infrastructure are more over directed to new
materials development. The most recent development and application of the new materials
pertain to sealant materials for sealing threaded joints in gas pipeline installations and
installations for other medium. Based on provided analysis, gas leakage on threaded joints
sealed with hemp was affirmed. The aim of this paper is to analyze the reliability of anaerobic
polymeric sealants usage. Therefore the experimental work is provided on three different
anaerobic sealing compounds with three material combinations in threaded pipe joints (steel -
brass, brass - brass and brass -aluminium) at three different temperatures (-20 °C, 25 °C and
100 °C).

Keywords: anaerobic polymeric sealants, threaded joints, gas pipeline installation

1. Introduction

Application of hemp and non-curing sealing compounds is quite common in developing
countries for different installation types, especially in natural gas installations. In spite of
careful assembling, industry is faced with leakage problems of such joints after few years of
exploitation. Nowadays, most of the countries and especially industrial developed countries
devote great care to development and application of sealing materials for sealing of threaded
joints in gas pipeline installations and installations for other media.

With growth of natural gas usage, possibilities of risk are also increasing, and for that reason,
it is necessary to direct all attention to the tightness of sealed joints in gas installations.
According to [1] non-curing sealing compounds, polytetrafluorethylene (PTFE) tapes and
anaerobic polymer sealants can be used for sealing threaded joints in gas pipeline
installations.

The most recent development in sealants is polymeric (methacrylate) anaerobic sealants,
which cure to insoluble, tough, plastic thread fillers that prevent leakage regardless of the
pressure or torque applied. Some of the most important advantages of these anaerobic jointing
compounds are that they lubricate during assembling, seal regardless of assembly torque, seal
to the burst rating of the pipe, provide controlled disassembly torque years later, do not cure
outside joint (easy clean-up) and by that prevent corrosion on threads, give the lowest cost per
sealed fitting [2-3].

Some earlier researches [3,4] have proved that the leaking of the gas from commercial
pipelines was not a safety problem, only; it should also be considered as direct loss of
financial resources for gas distributors. Therefore, it is necessary to determine positions and
frequency of the gas leaking as well as to analyze the possible causes of leaking and to give
the eventual solutions to improve sealing.
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2. Reliability of Traditional Sealing Methods

Main task of thread sealants is to prevent leakage of gases and liquids from pipe joints. All
such joints consider being dynamic due to vibrations, changing pressures or changing
temperatures, which makes special requests on them.

Improperly assembled joins are most often the reason of leakage that can lead to life danger
situations, therefore sealing of threaded joins is particularly important.

The ideal sealing method is to achieve join with tight thread connection. Theoretically, in
doing so there is no need for application of sealing material. It is possible to achieve absolute
tightness of join with precisely compiled thread.

In praxis, on the other hand high costs of fitting and problems with fulfilling tolerances
usually demand application of sealing methods with additional various sealing materials.
There are many factors influencing the reliability of sealing threaded joints in gas pipeline
installations. It might be the thread length, uncorrected cutting tool, sealing material or man
work.

The analysis in [4,5] has shown that one of the most important factors is the applied sealing
method. According to available references [1] and corresponding standards and producer's
recommendations as well as based on own experience a significant improvement could be the
application of anaerobic-curing jointing compounds instead of traditional sealing method
using hemp and non-curing compounds.

The experiences in application of anaerobic jointing Sealants for natural and commercial gas
installations in Europe vary from country to country. Their application standardizes DIN EN
751-1 (DIN 30 661), BS 6956-7 and some company-internal standards (e.g. Italgas, Gaz de
France etc.).

There is no large-scale application of anaerobic sealants in commercial gas installation pipe
works in Croatia. However, the previous analyses [4,5] have shown an excessive leakage in
some parts of the analyzed commercial gas installation, traditionally sealed with non-curing
sealants in combination with hemp.

Therefore, the authors have conducted an experimental investigation in which have been
applied anaerobic sealants in some positions of the commercial gas pipelines and compared
them with the same positions on pipe work sealed traditionally.

3. Experimental Investigations on Anaerobic Polymeric Sealants
According to preliminary investigations [4-8] there are three main factors influencing the

sealing performances of the threaded pipe joints. They are sealing compound, working
temperatures and fitting material combination.

3.1. Design and Course of the Experiment
In the investigations an experimental design, which includes 3 factors at 3 levels in 5 runs

giving a total of 135 experimental runs have been applied. Summarized, all factors and level
values are shown in Table 1.
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FACTORS LEVELS

S1 | Loctite 577
A | Sealing compound S2 | Loctite 511
S3 | Loxeal 58-11

Tl |-20°C
B | Working temperature | T2 | 25°C
T3 | 100 °C

M1 | Steel-Brass
M2 | Brass-Brass

M3 | Brass-Aluminum

Fitting material
combination

Table 1: Influencing factors and their levels

All experimental procedures have been conducted according to DIN 2999 on R34" pipe
fittings with parallel internal threads and taper external threads of Withworth form. Sealing
performances (output variables) at each run have been qualitatively measured using a foaming
leak control agent after exposing to an internal pressure of 3 bar during 24 hours (Figure 1.).

Figure 1: Testing joints tightness

Additionally, the unscrewing torque was measured at the end of each experimental run. Figure
2 shows the experimental setup.

Figure 2: Experimental setup
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3.2. Results and discussion

In only one experimental run at SI/M1/T2, a moderate leakage from the joint was noticed.
Afterward checking has shown an inadequate degreasing of fitting threads, which inhibited
compound wetting ability to the surface of the fitting threads. However, assuming proper
fitting degreasing, all sealing compounds considered give very reliable sealed joints.

As expected, higher working temperatures decrease unscrewing torque, but with no influence
on sealing performances. This correlation was observed at all combination of factors. Figure 3
shows this correlation for steel — brass joints (M1), Figure 4 shows correlation for brass —
brass joints (M2), and Figure 5 shows correlation for steel — aluminium joints (M3), all
assembled by using various sealants (S1, S2 and S3).
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Figure 3: The influence of temperature and sealant on unscrewing torque at steel-brass joints
MI)

140

2

—>—S1/M2
——S2UM2
80 —=—S3/M2

. T

20

3

/

Unscrewing torque, Nm

T1 T2 T3

Temperature level

Figure 4: The influence of temperature and sealant on unscrewing torque at brass-brass joints
(M2)
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Figure 5: The influence of temperature and sealant on unscrewing torque at steel-aluminium

Furthermore, as an illustration, Figure 6 shows the influence of various fitting materials (M1,
M2 and M3) on unscrewing torque of threaded joints assembled by using various sealants
(S1, S2 and S3) at constant temperature level of — 20 °C (T1). Figure 7 shows the influence of
various fitting materials (M1, M2 and M3) on unscrewing torque of threaded joints assembled
by using various sealants (S1, S2 and S3) at constant temperature level of 25 °C (T2), while
Figure 8 shows the influence of various fitting materials (M1, M2 and M3) on unscrewing
torque of threaded joints assembled by using various sealants (S1, S2 and S3) at constant

temperature level of 100 °C (T3).
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Figure 6: The influence of fitting material and sealant on unscrewing torque at -20 °C
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Figure 7: The influence of fitting material and sealant on unscrewing torque at 25 °C
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Figure 8: The influence of fitting material and sealant on unscrewing torque at 100 °C

It is very clear that disassembling characteristics of the joints strongly depends on fitting
materials used. Fittings made of steel - aluminium combination (M3) gives the lowest values
of unscrewing torque at every sealant and temperature applied. This is because aluminium is a
passive material, which inhibits full cure of anaerobic sealant.

4. Conclusions

An experimental investigation of sealing characteristics of some commercially available
anaerobic sealants was conducted aiming to improve traditional sealing method using hemp
and non-curing compounds.

The results obtained in experimental investigation affirmed the possibility of applications of
all three tested anaerobic sealants at any combination of considered fitting materials and
temperatures aiming to give safely sealed joints. All of the three tested sealing compounds are
adequate to be used for threaded joints R %" at = 3 bar in tested temperature range from —20
to 100 °C. However, the differences in unscrewing torque value have been noticed.

The highest values of unscrewing torque at all of the tested temperatures have been detected
at threaded joints involving steel — brass combination of fitting materials (M1), and the
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smallest values at brass — aluminium combination (M3). From the practical point of view a
possible limitation for application is a relatively high unscrewing torque, which is achieved by
using some compounds and/or large fitting diameters. In this case disassembling the joints
using standard manual tools could possibly be problematic.

From mentioned above can be concluded that it is more reliable to use other technical
possibilities for sealing threaded joints, such as anaerobic polymeric sealants, then hemp and
non-curing compounds. It is also necessary to follow up development and new achievements
in sealing area, try them on models and in praxis so that sealing of threaded joints in gas
pipeline installations become more reliable and permanent.
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Mathematical Model for Life Prediction of Damaged PE 80 Gas-
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Abstract: This paper deals with new approach to the problem of predicting lifetime of
damaged thick-walled gas pipes made of high-density polyethylene (PE-HD 80). Gas pipeline
system condition affects on reliability and safety of the gas use. At the same time the quality
of pipelines imposes itself as the economy and the safety imperative. Investigations based on
long-term experiments involving three parameters: pressure, length and depth of initial axially
notch type crack gave empirical mathematical model for life prediction of PE 80 gas pipes
presented in the paper.

Keywords: polyethylene gas-pipes, mathematical model, life prediction

1. Introduction

Increased application of polymer materials for installing various industrial and communal
pipelines puts up the question of system durability before distributors. Therefore, several
methods for life prediction of polymer pipes were developed mostly based on methods of
fracture mechanics, which involve experimentally defined stress intensity factor. However, in
such methods stress intensity factor is determined on standardized specimens neglecting the
influence of real pipe geometry and processing method (e.g. properties anisotropy as a
consequence of an extrusion process) [1-3].

Major disadvantage is the fact that methods of fracture mechanics are based on observations
of crack developing all over specimen intersection, what cannot be directly applied on
damaged polyethylene pipes because when it comes to breaking pipe wall, the pipe becomes
useless [4]. Furthermore, information on stress intensity factor is usually unknown to
distributors. The only information that distributor really has access to, when perceiving
damages on polyethylene pipes, are length and depth of initial notch type crack and gas
pressure in pipes. Due to mentioned, and first of all for practical reasons, obtaining empirical
mathematical model and by that new approach based on available and measurable data (Ilength
and depth of initial notch type crack and pressure in pipes) for life prediction of damaged
polyethylene gas pipes seemed reasonable.

Design and course of the experiment as well as results of investigation on PE 80 gas pipes
with axial notches are considered further in text.

2. Experimental investigation on PE 80 pipes with axial notches

Aiming to obtain an empirical mathematical model for life prediction of PE 80 gas pipes, with
axial notches, experimental investigation was carried out. The influence of initial notch
geometry and internal pressure on time to get pipes failed (burst due to internal pressure) was
tested in experiment. In such a way, real situation when some accidental cuttings or notch
type damages on pipe surface could occur during their mounting into the ground was
simulated.
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2.1. Design and Course of the Experiment

Central composite experiment design with three influential factors: initial notch length (A),
initial notch depth (B) and internal pressure (C) was chosen. The above-mentioned factors
were chosen based on literature research and experiences in praxis.

Central composite experiment design belongs to the group of higher order tests, and is also
called response surface methodology. Response surface methodology includes set of
statistical and mathematical methods applied for development, improvement and optimization
of process. Measurable value of product or process quality is called response function or
shorter response [5, 6].

Additional runs in experiment design centre are used in order to compare measurable values
of dependent variable in the centre with arithmetic mean for the rest of experiment [7].

Based on experiences in praxis, domain of testing influential factors was defined. Notch
length (A) was variated from 16 to 184 mm, notch depth (B) from 1,32 to 4,68 mm, and
internal pressure (C) from 1,96 to 12,04 bar and thereby factors and their levels with 5 runs in
centre were determined (table 1) [8,9].

Factors
Std A, mm B, mm C, bar
1 50 2 4
2 50 2 10
3 50 4 4
4 50 4 10
5 150 2 4
6 150 2 10
7 150 4 4
8 150 4 10
9 16 3 7
10 184 3 7
11 100 1,32 7
12 100 4,68 7
13 100 3 1,96
14 100 3 12,04
15 (C) 100 3 7
16 (C) 100 3 7
17 (C) 100 3 7
18 (C) 100 3 7
19 (C) 100 3 7

Table 1: Factors and their levels with 5 runs in centre with real values [8,9]

All tests accordingly to experiment scheme design were carried out on new, unused pipe
specimens made of axially cut PE 80 pipes with outside pipe diameter DN 63 mm, pipe wall
thickness EN 5,8 mm and SDR 11 (Standard Dimensional Ratio, a ratio of DN and EN).
Figures 1a) and 1b) show scheme of device and device made for cutting of an initial axial
notch with controlled length and depth on PE 80 pipe specimen.
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Figure 1b): Device for cutting of an initial radial notch [8,9]

All pipe specimens were prepared (got their levels - table 1) and tested at 80 °C under
conditions defined in HRN EN ISO 9080 standard [8]. Figure 2 shows prepared pipe
specimen while mounting into hot water tank at 80 °C.
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Figure 2: Mounting of pipe specimen into hot water tank [8,9]

According to HRN EN ISO 9080 standard, all prior axially cut pipe specimens were
submitted to the influence of various internal pressure values at 80 °C until burst at initial
notch. Test conditions were set up and controlled on control unit for testing pipes under
pressure according to HRN EN ISO 9080 [8-10].

Beginning of time measuring was conditioned by achieving given pressure values on control
unit. Time was measured until the moment when pressure in pipe started to fall down which
was a result of pipe bursting. Pipe bursting time (#;) was measured and recorded for every
experiment design level. Figure 3 shows pipe specimen (made of PE 80 pipes) bursting at
initial notch.

Figure 3: Pipe bursting at initial notch
2.2. Results and Discussion
Table 2 shows results of experiment on PE 80 pipes with axial notches. Due to exceptionally
long time of experimental investigation (some levels lasted more than 2,5 years) it was not

possible to carry out all levels to the end of investigation (until every pipe burst) which is
situation at 13" level (table 2) [8,9].
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E‘g‘f Std | A mm ni’n C. bar . h
17 1 50 2 4 14066.40
19 > 50 2 10 19.64
12 3 50 4 4 18121
5 4 50 4 10 0.36
s 5 150 2 4 13323.17
13 6 150 2 10 20.40
11 7 150 4 4 95.88
4 8 150 4 10 0.01
1 9 16 3 7 221,65
2 10 184 3 7 18.84
6 1 100 1.32 7 8608.47
18 12 100 | 468 7 0.01
16 13 100 3 1.96 11903 *
7 14 100 3 12.04 0.01
9 15(C) 100 3 7 24.71
14 16(C) 100 3 7 16.52
10 17(C) 100 3 7 32,48
3 18(C) 100 3 7 20.50
8 19(C) 100 3 7 2311

Table 2: Results of experiment on PE 80 pipes with axial notches [8,9]

Mathematical — statistic analysis of experimental data (table 3) was carried out by using
software package Design Expert 7.0.1 [11]. In so doing value of one data where pipe did not
burst (table 2) was also considered.

Because specific diffraction of experimental results it was necessary to carry out so — called
power transformation of response function in which response function was powered by factor
0,2. Therefore, all results, which follow, are displayed as the power of actual values.

Cubic model was chosen for it gives the most suitable regression function. This model
assumes main effects of factors A, B and C, their quadratic terms AZ, B? and CZ, first order
interactions AB, AC and BC and their cubic terms A3, B’ and C°.

Analysis of variance has shown that some of full cubic model terms are insignificant (their
significance is less than 0,05). Therefore, cubic model was reduced to significant terms and by
that, more strength conditions of significance estimation for the rest of the model terms were
achieved [8,9,11].

Finally, calculated mathematical model of response function for PE 80 pipes with axial
notches at temperature #= 80 °C (regression function) is as follows:

tfo,z =28,57132—0,042348A —11,18737B — 2,12836C

2 ey

A3 -0,2099483

+0,23705BC +3,71508-10~ % A% 1+ 2,348028

+ 0,059004C2 —1,04582-10" 6

From equation (1) can be concluded that positive effect (time prolongation) on bursting time
of PE 80 pipes with axial notches, at 80 °C, have first order interaction of notch depth and
internal pressure (BC) and quadratic terms of notch length, notch depth and internal pressure
(AZ, B* and Cz). Negative effects (reducing time) on response function have notch length (A),
notch depth (B), and internal pipe pressure (C) as well as cubic terms of notch length and
notch depth (A® and B’), whereat is important to notice that the influence of main effects B
and C is significantly greater than the influence of main effect A.
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Analysis of mean effects has shown that main effects B and C have negative influence on
response function (pipe bursting time), and BC interaction has positive influence on response
function (#r). This means that increasing of notch depth and internal pressure decreases pipe
bursting time, and increasing of notch depth and internal pressure interaction increases pipe
bursting time [8,9,11].

Determination coefficient R? = 0,9953 shows that model is generally significant (essentially
different from random phenomena), which implies that 99% of dependent variable (pipe
bursting time (#)) variation was explained by variation of independent variables (notch length
(A), notch depth (B) and pipe internal pressure (C)).

Apart from direct entrance of measured values into equation (1) bursting time of axially cut
PE 80 pipes can also be estimated by graphic view of response function (zr). Figure 4 shows
contour plot of axially cut PE 80 pipes response function depending on notch depth and
internal pipe pressure with constant notch length A = 100 mm [8,9].

Axial notches

A =100 mm

9.52

7.00

Internal pressure C, bar

4,48

196
1,32 2,16 3,00 384 4,68

Notch depth 8, mm
Figure 4: Contour plot (PE 80 pipes with axial notches, A = 100 mm) [8,9]

2.3. Results Extrapolation and Discussion

Experimental results are applicable at 80 °C. Since usual working temperature of pipes
mounted into the ground is at 5 °C it was necessary to extrapolate obtained results with
extrapolation factor according to standard HRN EN ISO 9080 [8]. Response function was
extrapolated to 5 °C by multiplying all terms in bursting time functional dependence (# for
axially cut PE 80 pipes) with pertain extrapolation factor [8,9].

tf0’2 =2857,132-4,2348A-1118,737B - 212,836C

2)

+23,705BC +3,71508-10~ 2 A% 1+ 23480282

+5.9004C2 —1,04582-10~ % 43 ~20,99483

As gas pipeline distribution system is most often at 3 bar, graphic view (contour plot) of pipe

bursting time functional dependence (#r) on notch length (A) and notch depth (B), at constant
working pressure 3 bar and working temperature of pipes mounted into the ground, is very
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important to gas distributor for quick and simple estimation. Figure 5 shows plot of axially cut
PE 80 pipes at constant pressure 3 bar and working temperature 5 °C [8,9].
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.-""—\.\_\_\_\_\_\_\-\__\_\(L_l—‘
447 ! S
—
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: e e—
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< — e
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Figure 5: Plot (PE 80 pipes with axial notches, C =3 bar, ¢ =5 °C) [8]
3. Conclusion

In this paper are displayed results of experimental investigation carried out on PE 80 pipes
(specimens) with axial notches. According to statistical analysis of experimentally obtained
results may be concluded that the strongest negative influence on pipe bursting time have
notch depth and internal pipe pressure while the influence of notch length is also negative, but
significantly lesser and can be neglected at the level of significance 0,1.

Approach for pipe bursting time estimation given in this paper is based on practical and easily
measured parameters such as notch length, notch depth and pressure in gas pipelines. This
approach enables reliable life prediction of axially cut PE 80 pipes and by that provides
improved insight into the gas pipeline condition and its maintenance.

It is important to mention that pipes included in experimental investigation have outside
diameter DN 63 mm and wall thickness EN 5,8 mm, therefore it is not possible to apply
obtained results on pipes with other dimensions without additional experimental
investigations.
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Otvozés hatasa acélok edzéshez valé felmelegitésére

Végvari Ferenc — Bata Attila - Kecskés Bertalan
Mechanikai Technolégiai Szakcsoport,
Fém- és Miianyagteldolgoz6 Technoldgiai Intézet
Kecskeméti Féiskola GAMF Kar

Osszefoglalas: A gépgyirtds teriiletén igen gyakran alkalmazott eljirds az edzés. Edzést
alkalmazunk szerkezeti és szerszamacélok esetén is. A hokezelés energiaigényes eljards, igy
nagyon fontos, hogy csak a minimalisan sziikséges energiamennyiséget hasznaljuk fel. Egyik
nagy energiaigényl részfolyamat a felhevités szakasza. A sziikségesnél hosszabb idejl
melegitési idotartam noveli az energiafelhasznalést és kedvezoétleniil hat a hokezelt alkatrész
mechanikai tulajdonsdgaira. Mérésekkel meghataroztuk kiilonb6z6 atmérdjii €s 6tvozottségl
acélok edzési homérsékletre vald felhevitési idejét. A mért eredményeket 6sszehasonlitottuk
az irodalmi adatokkal.

Abstract: Quenching is an often used technology in the field of mechanical engineering.
Hardening by quenching is applied to structural steels and tool steels as well. The heat
treatment of steels is high energy consumptive technology, therefore is important to focus on
using only the minimum necessary energy. One of the high energy consumptive part of the
technology is the heating process. A longer heating time than the necessary one, increases the
energy consumption and can have negative effect on the mechanical properties of the heat
treated components. We where carried out measurements to determine the heating time to
austenitizing temperature of steels with different compositions and diameters. The measured
values where compared with values from related literatures.

Kulesszavak: edzés, felhevités edzési homérsékletre, 6tvozott acélok felhevitése

Keywords: Hardening by quenching, heating to austenitizing temperature, heating of alloyed
steels

1. Bevezetés

Az utébbi évtizedekben a magyarorszagi autdipari beszallitok egyre nagyobb részt véllalnak
az autoipari alkatrészgyartasban. Ezekkel az alkatrészekkel szemben sok esetben szildrdsagi
elvdardsokat frnak el6. Ezen elvdrdsok biztositdsdra az alkatrészeket hokezelni kell. A
szerszamgyartds teriiletén is elvart a hokezelés. A hokezelés energiaigényes eljards, igy
nagyon fontos, hogy az adott miveletet lehetdleg a minimdlis energiafelhasznédlassal
valésitsuk meg. A hokezelés miveleti idejének csokkentésével csokkenthetd az
energiafelhaszndlds, illetve a gyartdsi kolts€ég. A muveleti id0 csokkentésére csak a
felhevitési, hontartdsi idok csokkentése johet szoba. Az adott dtalakuldsok végbemenetelére
egy bizonyos hdmérsékletre sziikség van, az nem valtoztathat6. A hoéntartdsi idot is a lehetd
legrovidebbre kell megvélasztani, egy bizonyos id6 utdn mar nem csokkenthetd. A
felmelegitési id6 csokkentésének egyik lehetdsége a felhevités sebességének novelése. A
felhevités sebességének novelése egyre nagyobb homérsékletkiilonbségeket hoz 1étre a
hevitendd darabban. A  hevitend6 darabban keletkezd homérsékletkiilonbségek
hofesziiltségeket gerjesztenek, aminek a kovetkezménye lehet a munkadarab vetemedése,
sulyosabb esetekben a repedése. Ezt minden koriilmények kozt el kell keriilni.

A munkadarabban ébredd fesziiltségek erdsen fiiggnek a munkadarab méreteitol, a feliileti
hodtadds mértékétdl és a munkadarab 6tvozésének mértékétdl. Minél erdsebben 6tvozott
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anyagbodl késziilt a munkadarab, anndl 6vatosabban kell eljarni felhevités sordn, mert az
otvozés csokkenti az acélok hdvezetd képességét, igy novekszik adott koriilmények kozt a
munkadarabban kialakult héfesziiltség. Otvozottebb acélok esetén javasolt a 1épcsds hevités
alkalmazasa.

2. Otvozott acélok felhevitése

Nagyobb atmérdjii — altaldban 60 mm feletti — 6tvozott acélok edzési homérsékletre vald
felhevitésének tervezéséhez ajanlott a H.Ruhfus — Pflanme szerinti C. szénekvivalens
meghatdrozasa és annak ismeretében a hevitést az 1. dbra szerint kell megtervezni [1].
Mn% Si% Cr% Mo% Ni% V% W% Al% 1

+ + + + +—+ + -
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” 1-C<04%
7 2 3 4 5 6 2-04%<(.<055%
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Darabatméro, #100mm
1. abra: Felhevités tervezése szénekvivalens alapjan, ha a munkadarab atméré 100mm

A fenti adatok alapjan példaul egy 51CrV4 anyagnak a C. értéke 0,98 igy ennek alapjan a
@60mm méretii munkadarabot harom 1épcsében 360 min alatt, a @100mm munkadarabot 540
min 1d6 alatt lehetne felheviteni az edzési hdmérsékletre [1]. Ez az 1d6 tul soknak tiinik, ezért
méréseket végeztiink arra vonatkozdan, hogy indokolt-e ilyen lassan felheviteni.

3. Otvozott acél felhevitési idejének meghatarozasa kisérleti titon
A fenti irodalmi adatok helyességét kisérletekkel probaltuk ellendrizni. Méréseinket az

@60mm és az @100mm mérettartomanyban végeztiik el. A vélasztott anyagmindség 51CrV4,
amelynek spektrométerrel bevizsgélt 6sszetételét az 1. tdblazat tartalmazza.

Kémiai 6sszetétel [%]
C Mn |Si S P Cr \ Ni Al Mo |Cu
0,49 0,91 0,30 0,013 |0,016 |1,08 0,128 0,035 |0,021 |0,014 |0,04

1. tablazat
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A vizsgalt mintdk atmérdje 60, 70, 90, és 100 mm volt. A mintdk hossza az atmérd kétszerese
volt, hogy a munkadarab kozepe csak sugdr irdnyban melegedjen at. A kemence villamos
fltést 8 kW teljesitményli. A kemence munkatere 550x300x200 méretli volt, amely
viszonylag nagy a behelyezett munkadarab méretéhez viszonyitva. Egyszerre egy
munkadarabot helyeztiink a kemence munkaterében, hogy a tobb munkadarab arnyékol6
hatdsa ne befolydsolja a mérési eredményeket. A kemence hémérsékletét 860 °C dllitottuk be.
Az élland6 homérsékletet KD 48 tipusi hdémérsékletszabalyz6 biztositotta. Mértiik a
homérsékletet a probatest kdzepén, a feliilet alatt 2mm-rel. A mért értékeket egy Hottinger
tipusu Speider 8 adatgyujtdvel gyujtottik és szamitdgépen taroltuk [2]. A mérés elrendezését
a 2. dbrdn mutatjuk be.

Szamitégép Adatgylijta Kemence

Spider §

K tipusd hbelem

Prabatest

2. abra: Mérés elrendezési vazlata

A szdmitégépen létrehoztunk egy mérési adatfeliiletet, ahol a mérési eredmények
folyamatosan nyomonkovethetdk voltak. A harom mért eredményt folyamatosan kirajzoltuk
¢s felvettiik a hdmérséklet véltozdsat a felmelegitési id6 fiiggvényében. A 3. és a 4. dbrdkon
az @70mm és az @100mm mintadarabok felmelegitési diagramjait mutatjuk be.

Hoémérséklet valtozasa az id6 fiiggvényében Homeérseklet valtozasa az idd fliggvenyében
Ni- NiCr hdelem (K tipus) Ni - NiCr héelem (K tipus)
Hoelem 2 Hoelem 3 ——— Hoelem 1 ——— Hoelem 2 Héelem 3

\ =
/ y ]
/ \

Hoelem 1

séldet [ °C

Homérséklet [ °C']

Homér

~ e

R e

40 2000
1do[ 5] s [s]

3. dbra: @70mm felmelegitési diagramja 4 abra: @100mm felmelegitési diagramja

A felhevités sordn mértiik a munkadarab széle és magja kozti homérsékletkiilonbséget. A
kiilonbozd atmérdjii darabokban a felhevités sordn keletkezd homérsékletkiilonbséget az 5.
abran mutatjuk be. Az abraban az adott feliileti homérséklethez tartozé maghdmérséklethez
viszonyitott homérsékletkiilonbségeket abrazoltuk. A felhevités sebessége a kiillonbozd
atméroji darabok maghdmérsékletére vonatkozéan 0,4 — 1,0 °C/s volt. Mint az dbrabdl is
lathato, 1épcsds hevités nélkiill a hideg munkadarabot az edzési homérsékletii kemencébe
betéve a legnagyobb homérsékletkiilonbség a 100 mm atmérdjii mintdban keletkezett, ami
~32 °C. Ilyen hdmérsékletkiilonbség hatdsdra a felhevités sordn keletkezd fesziiltség nem
haladja meg a 90 N/mm? értéket, amely még 600 °C-on sem éri el az adott hémérsékletre
jellemzd folyashatar értékét.

A felhevités soran mért adatok jellemzo értékeit a 2. tdblazatban foglaltuk dssze.

335



Engineering and Technology

A tablazat adataibol lathaté, hogy az irodalmi adatokndl gyorsabb hevités sem okoz a
munkadarabban kéros fesziiltségeket. Felhivjuk a figyelmet arra, hogy a mérési eredmények
egyszerl, hengeres munkadarabra vonatkoznak. Alakos, sét bonyolult alaki munkadarabok
esetén a kisebb keresztmetszetll részek gyorsabban heviilnek, ami miatt 1ényegesen nagyobb
homérsékletkiilonbségek is kialakulhatnak a bemutatottakhoz képest.

Hémérsékletkiilonbségek

35
g * R
3 R
2 25 -
2 % —e— Atmérd 60
.o 20 A A ann
= / —=— Atmér6 70
X A 2o
E 15 \/_‘ +Atmero 90
3 \\ \ —— Atméré 100
Q e H———
‘@ 10
= ) )
0
T 5
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Homérséklet [0C]

5. abra Munkadarabban ébredé hdmérsékletkiilonbség a felhevités sordn

Minta C. alapjén tervezett Tényleges Maximadlis Max. hevitési Fajlagos
atméroje felhevitési id6 felhevitési id6 | homérsékletkiilonbség sebesség teljesitmény
[mm] [min] [min] [°C] [°Cs] [(kW/kg]
@ 60 360 40 27 83 3,05
?70 400 50 29 53,4 1,93

? 90 480 56 31 59,4 0,90

@ 100 540 65 31,6 47,7 0,65

2. tablazat

4. Kiilonbozé otvozottségii acélok felhevitési idejének meghatarozasa
Kkisérleti iiton

A kiilonbozd otvozottségli acélok felhevitési idejének meghatdrozasara négy erdsen eltérd
otvozottségli acélt vdlasztottuk. A vizsgdlt mintdk atmérdje 60, illetve 80 mm volt. A
valasztott anyagmindség 16MnCr5 betétben edzhetd, 51CrV4 nemesithetd 100Cr6 és
X210Cr12 otvozott hidegalakitd szerszdmacél, amelyeknek spektrométerrel bevizsgalt
Osszetételét a 3. tablizat tartalmazza.

Minta Kémiai 0sszetétel [%]
anyaga |C Mn |Si S P Cr |V Ni Al Mo |[Cu
16MnCr5 0,141 1,17 10,324 10,049 0,025 10,948 |0,003 |0,235 0,046 |0,028 |0,26
51CrvV4 049 1091 10,30 (0,013 ]0,016 |1,08 0,128 0,035 0,021 {0,014 ]0,04

100Cr6 0,946 10,345 0,258 [0,019 |0,011 |1,49 10,005 |0,098 [0,028 |0,016 |0,064
X210Cr12 2,02 ]044 (0,287 |<0,005 0,011 |11,8 0,048 [0,171 |0,006 |0,068 |0,085

3. tdblazat
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Egyszerre egy munkadarabot helyeztiink a kemence munkaterében, hogy a tébb munkadarab
arnyékold hatdsa ne befolydsolja a mérési eredményeket. A kemence hémérsékletét 860 °C
(az X210Cr12 acél esetén 960 °C) dllitottuk be.

Az egyes acélok felhevitési diagramjait a 6. a 7. a 8. és a 9. dbrdkon mutatjuk be.

1000
800 %
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"‘\ 600 A
E /
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5 I
‘g 400 ‘
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200
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6. abra: @60mm 16MnCr5 felmelegitési

diagramja
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8. dbra: @60mm 100Cr6 felmelegitési
diagramja

Homérséklet valtozasa az idé fuiggvenyében
Ni - NiCr héelem (K tipus)
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7. abra: @60mm 51CrV4 felmelegitési

diagramja
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9. dbra: P80mm X210Cr12 felmelegitési
diagramja

A felhevités soran mért adatok jellemzo értékeit a 4. tablazatban foglaltuk 6ssze.

Mé C. alapjdn Tényleges Maximadlis Hovezetési Max.
eret tervezett P s £ . bz
. . felhevitési hémérséklet | tényezd [3] hevitési
Anyag-minscg 9 felh'e v”1tes1 1d6 - kiilonbség A sebesség
[mm] [;?i‘r’l] [min] [°C] [W/mK] [°C/min]
16MnCr5 ?60 360 30 23 41 60
51CrV4 ?60 360 43 27 42 60
100Cr6 60 360 50 24,8 35 ~60
X210Cr12 ?80 440 60 32,4 20 54

4. tablazat
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Ha a kiilonbozé oOsszetételli és hovezetd képességli acélokat vizsgaljuk, lathatd, hogy a
hovezetd képesség csokkenésével az azonos atmérdjli mintdk esetén egyre nagyobb
felmelegitési idore van sziikség. Az X210Cr12 anyag mintdja nagyobb atmér6ju volt ugyan,
de a magasabb kemencehdmérséklet miatt a sugdrzdssal dtadott hOmennyiség megnott.

A felmelegedési idok az irodalmi adatokhoz 1ényegesen kisebbek, tehdt a felhevités sebessége
novelhetd, de figyelembe kell venni, hogy egyszerli alaki, hengeres mintakat vizsgaltunk.
Alakos darabok esetén az egyenlotlen keresztmetszetli részek hevitése sordn jelentdsebb
homérsékletkiilonbségek is kialakulhatnak a munkadarabban. Tobb munkadarab egyidejii
hevitése soran a felhevitése a munkadaraboknak jéval tobb id6t vesz igénybe. Ezt az
elhelyezéstdl fiiggd szorzofaktorokkal szokds figyelembe venni. Ilyen jellegi mérési
eredményeket kordbban publikaltunk [2].

4. Kovetkeztetések

Az elvégzett kisérleteink alapjdn az alabbi megallapitdsokat tehetjiik:

* A szénegyenérték alapjan megallapitott felhevitési idonél joval rovidebb idd alatt is
felhevithetd egyszer(i geometriai alakii munkadarab.

e A gyors felhevités kovetkeztében sem alakult ki kdros mértékii hdmérsékletkiilonbség
egyszerli geometriai alakd munkadarabok esetén a mintdk feliilete és a magja kozt. A
maximalis homérsékletkiilonbség az erdsen 6tvozott X210Crl12 acél esetén volt
mérhetd, de ez is csak 32,4 °C.

e Medéréseink igazoltdk azt a varhaté eredményt, hogy a rosszabb hdvezetdjii erdsen
otvozott X210Cr12 szerszamacél magja heviilt a leglassabban.

o Meéréseink alapjan az egyszeri geometridju, hengeres munkadarabok a H.Ruhfus —
Pflanme szerinti C. szénekvivalens segitségével meghatarozott idok egyotode, egy
hatoda alatt is kdrosodds nélkiil felhevithetok az edzési hdmérsékletre.
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The Effect of the Cooling Media’s Temperature on the Quenching
Efficiency

Ferenc Végvari— Edit Johanyédk - Bertalan Kecskés
Department of Mechanical Technologies
Institute of Metal and Polymer Processing Technology
Kecskemét College, Faculty of Mechanical Engineering and Automation (GAMF)

Abstract: During heat treatment of steels the cooling process must be carefully designed.
Recently comes into general use the synthetic cooling media, which substitutes the
traditionally used quenching oil. AQUACOOL is a type of synthetic coolant its cooling
severity can be adjusted between of water’s and oil’s by water dilution. The temperature of
this plastic material based synthetic coolant has effect on the cooling severity too. In our work
we tried to determine the effect of the coolant’s temperature on its cooling severity and on the
quenching efficiency of different steels.
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1. Introduction

Hardening by quenching followed by high temperature tempering is the most important heat
treatment technology of steels that ensures high strength and toughness. These properties can
be set by choosing the adequate tempering parameters only if it was produced the necessary
amount of martensite during quenching. In case of hardening by quenching in the whole
crossection it must be ensured at least 50% martensite in the core of the components. The
effectiveness of the through hardening of a steel component depends not only on the right
composition (alloying elements) and heat treatment parameters (time, temperature, etc.) but
on the cooling medium as well. When choosing the cooling medium (quenchant) one must
consider that the higher the cooling severity of the coolant is, the higher the amount of
martensite will be achieved. The cooling severity of the quenchant in a given temperature
interval must be of the extent that ensures the avoidance of the apparition of the pearlite
during cooling. However, a very fast cooling also can be dangerous because the high
temperature differences in the component can produce high thermal stresses. The optimal
cooling rate during quenching was found to be between that of water and oil. For this reason
are applied synthetic coolants. Their cooling severity can be adjusted by water dilution to the
optimal value.

The temperature of the quenchant during its usage is not constant. It’s temperature is
increases in course of the operation; e.g. in summer-time after a continuous usage it can reach
even 80 — 100 °C and it can decrease after a closing down at the weekends in winter-time to
even 5 — 10 °C.

The composition of the synthetic material based coolants changes in course of its usage as
well. The amount of additive is decreasing because one of the components sticks to the steels’
surfaces. This phenomena also changes the cooling severity of the cooling medium. For this
reason is important to verify time — to time the cooling severity of quenchants.

Our experiments focused on the determination of the influence of cooling medium’s

temperature and concentration on the cooling rate of a steel with a given composition. We
measured the cooling severity of the synthetic coolant AQUACOOL at different temperatures
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and determined its effect on the through hardenability and microstructure of steels with
different compositions. We also examined the effect of the quencing media’s concentration on
its cooling severity.

2. Measurement of Quenchant’s Cooling Severity

The experimental setup for determining the cooling severity of the synthetic coolant
AQUACOQL is shown in figure 1. The concentration of the coolant was set to 6%. The
measurements where carried out on a sample with @18x60 mm dimension made of steel for
hardening by quenching and high temperature tempering 38SiCrV6. The length of the bar was
determined to be three times longer than its diameter; so cooling of the core occurs through
radial direction. The temperature of the coolant was maintained to a constant value with the
help of a TEMP TOOL annealing unit and a heat exchanger. We used insulated quench-tank
to minimize the variation of the coolant’s temperature during the measurements. Cooling was
effectuated in still medium. First the sample was heated to 880 °C and then cooled down
below 100 °C. During cooling temperature recordings were made in the core and at 1 mm
below the surface of the component. The temperature of the coolant was continuously
controlled. Data were recorded with a Hottinger type Speider 8 data recording system and
stored by computer.
Computer
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Figure 1. Experimental setup

The cooling curves determined by cooling in coolants of different temperatures are shown in
figure 2. Figures 3 and 4 show the variation of the coolant’s cooling rate in function of the
component’s temperature measured on its surface and in the core.
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Figure 2. Cooling in cooling mediums of 15, 50 and 75 °C.
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Figure 3. Cooling rate in cooling mediums of ~ Figure 4. Cooling rate in cooling mediums of

15, 50 and 75 °C on the surface of the 15, 50 and 75 °C in the core of the
component component

The results of our measurements show that the cooling severity of the cooling medium is

changing significantly with its temperature in the core and on the surface of the component.

When the coolant’s temperature was 15 °C, on the surface of the component 105 — 107 °C/s

cooling rate was determined at 750 — 760 °C, whereas in the case of a 75 °C coolant

temperature, the cooling rate was only 45 — 47 °C/s at 720 — 730 °C. This means a decrease of
nearly 60% of the cooling severity. Similar changes where determined in the core as well.

Cooling time to 500 °C
Diameter Water Oil cooling AQUACOOL | AQUACOOL | AQUACOOL
[mm] cooling [1] [1] 15°C 50 °C 75 °C
Surface | Core | Surface | Core | Surface | Core | Surface | Core | Surface | Core
(s) (s) (s) (s) (s) (s) (s) (s) (s) (s)
15 2 5,5 6,5 8,5
18 6,5 8 9 12 14 17
20 2,5 8,5 9 12
Table 1.

The maximum cooling rate of the 15 °C- coolant was 88 — 89 °C/s at 650 — 700 °C, which
decreases to 35 — 37 °C/s at 600 — 700 °C temperature interval in the case of a 75 °C coolant
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temperature. This also means a decrease of nearly 60%. Table 1 compares the measured
values of cooling times till 500 °C of a component with #18 mm diameter and in case of
AQUACOQOL coolant. For comparative purposes the values for water and oil cooling taken
from the literature [1] are also given. These data show that in case of the synthetic coolant and
15°C temperature the cooling time is between the water’s and oil’s. However, in case of the
synthetic coolant and 50 °C temperature the cooling time is the same as in case of oil.
Furthermore, at higher temperatures the cooling severity of the synthetic coolant
AQUACOOL is lower than that of oil.

3. The Effect of Coolant’s Concentration on the Cooling Rate

In case of synthetic coolants the concentration of the additives has strong effect on the cooling
rate. One can set the concentration of the coolants to the desired value based on theoretical
data and can check it through experiments. During its repeated usage the additives can partly
burn out and/or deposited on the surface of the components and in this way the concentration
of the coolant is continuously decreasing. This side effect leads to the increase of the cooling
rate towards to that of water. These types of changes enhance the through hardenability, but it
also can lead to apparition of quench cracks.

In our previous works we examined the effect of the concentration on cooling severity [2].
The results are shown in figures 5 and 6. It can be concluded from the measured data that the
cooling severity decreases by increasing the concentration of the AQUACOOL in the water.
Figure 5 shows the cooling curves determined in case of Niral 232 quenching oil. Till 550 °C
oil has the same cooling severity as AQUACOOQOL solution of 5% concentration. Below this
temperature its cooling severity is decreasing, which is favourable in order to avoid quench
cracks.

1000 T T T T T ]
38SiCrve @18mm Core —
T Water
800 S o
= - -
\ \\\{\ . —_—— 5% _
&) \ \ \\- Nt — - —10%
= 600 N A D = — - 15%
N A \ ......... 20%
o - \q - - —
= - N il
2 400 e — - N
Q . \""'-. B I
[ A A T~ e,
200 e
‘\ — _‘..:_‘:--:“ - .
= ===
G ‘
0 5 10 15 20 25 30 35 40
Time, t [s]

Figure 5. Cooling curves determined in AQUACOOL solution with different concentrations

One can conclude from figure 6 that AQUACOOQL decreases the maximum cooling severity
of the water. Furthermore, by increasing the concentration the maximum of the AQUACOOL
cooling rate appears at lower temperatures. In the case of water cooling the maximum cooling
rate was recorded at 700 °C, in the case of a 10% solution this value was measured at 600 °C,
and in the case of a 20% solution at 500 °C.
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Figure 6. Variation of cooling rates in function of temperature

4. The influence of cooling severity on microstructure

We also examined the influence of the variation of cooling medium’s temperature on the
microstructure in case of a tool-steel (see figure 7) as well as in case of a steel for hardening

and high temperature tempering (see figure 8). The examination was based on the cooling
curves shown in the previous section.
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Figure 7. Time temperature transformation Figure 8. Time temperature transformation
diagram for 38SiCrV6 steel [3] diagram for 102Cr6 steel [4]

We drew the cooling curves determined for 15°C, 50°C and 75°C coolant temperatures in the
time temperature transformation diagram for continuous cooling of the 38S1CrV6 steel (figure
7). The figure shows that the cooling mediums of 15 and 50°C has full hardening effect
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whereas in the case of 75°C quenchant temperature some amount of bainite appears in the
microstructure. In figure 8 we also represent the cooling curves determined for 15°C, 50°C
and 75°C coolant temperatures in the time temperature transformation diagram for continuous
cooling of the 102Cr6 steel. Here one can observe that the cooling medium of 15 °C
temperature has hardening effect with a small amount of bainite. However, in case of 50°C
and 75°C cooling mediums a considerably amount of pearlite appears beside the bainite. This
pearlite decreases the hardness of the quenched steel and therefore it is an unwanted
microstructure in the case of hardened tool steels.

4. Conclusions

Based on the results of our experiments the following conclusions can be drawn:

- The cooling rate of the component decreases with the increase of the coolant’s
temperature.

- The maximum cooling rate was obtained in the case of AQUACOOL with 6%
concentration at 15 °C.

- The cooling rate at the surface of the component is higher than 100 °C/s and its
maximum value is between 700 and 800 °C.

- The cooling rate in the core of the component is lower; its maximum is shifted to the
lower values of temperatures.

- The variation of the cooling medium’s temperature can influence the effectiveness of
the heat treatment. It can lead to the apparition of unwanted microstructures in heat
treated steels.

According to the results of our measurements we can conclude that in case of synthetic

cooling mediums one has to take care of the coolant’s temperature and composition. The

quenchant has to be either cooled or heated in order to achieve the optimal cooling
parameters. The coolant’s composition should be verified weekly or at least monthly
depending on the amount of quenched parts.
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