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ABOUT Conference RaDM! 2003

The First Conference “Situation and perspective of research and development in
chemical and mechanical industry” - RaDMI 2001 was held upon the initiative of
M.Sc. Predrag Da3it and Prof. Dr Miroslav Radovanovié on the accasion of 40 years
of teaching at High technological-technical schicol in Krusevac. The First Conference
was held on 22-24. october, year 2001, in Krusevac, Republic Serbia. On the
Corference are presented 118 papers from which 69 were from abroad, from- 13
countries of the World. Number of author and coauthor was 206, from 15 countries
of the World.
Multitude of papers and participants from abroad has influence on decision to
organize Second Conference on international level. The Second International
Corference “Research and development in mechanical industry” RaDMI 2002 was
held on 01-04. september, year 2002, in Vrnjatka Banja, Republic Serbia. On the
Corference are presented 258 papers from which 191 weré from abroad, from 21
countries of the World. Number of author and coauthor was 385, from 25 countries
of the World. h
Third International Conference “Research and development in mechanical industry”
RaDMI 2003 will hold on 19-22. september, year 2003, in Herceg Novi, Republic
Montenegro.
Togics of the Conference RaDMI| 2003 are:

» Session A: Research and development of manufacturing systems, tools and

technologies, new materials and product design;

» Session A: Tribology;

» Session C: Maintenance and effectiveness of technical systems;

» Session D: Quality management, ISO 9000, I1SO 14000, TQM and

management in mechanjcal engineering;

» Session E: CA techndlogies (CAD; CAM; CAPP; CAE) a@nd CIM;

» Session F: Application of information technologies in mechanical engineering;

» Session G: Application of mechanical engineering in other industrial fields.
The aim of organizing the Conference is: animating scientists from the faculty and
from the institute and experts from the industry and their connecting and
collaboration, and changing of the experiences and knowledge’s domestic and
foreign scientists and experts.
Third International Conference “Research and development in mechanical industry” -
RaDMIi 2003 hold by occasion of 80 years of Company "IMK 14. oktobar"-Krugevac.
Spcnsorship by the Ministry for science, technology and development of Republic
Serdia and Ministry for education and science of Republic Montenegro is supportive
of efforts to promote science and technology in the area of mechanical engineering
in Serbia and Montenegro.
On behalf of the organizers, we would like to extend our thanks to all organizations
and institutions that have supported the initiative to have this anniversary gathering
organized, We would like to extend our thanks also to all authors and participants
from abroad and from the country for contribution to this conference.
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ORGANIZERS

High Technical Mechanical Schoo! of Trstenik
Institute IMK “14. October” of Krugevac
Institute of Faculty of Mechanical Engineering of Podgorica

ORGANIZING COMMITTEE

. M.Sc, Predrag Dasi¢, High Technical Mechanical School of Trstenik and

High Technological ~echnical School of Krugevac, Chairman

. Prof. dr Miodrag Bulatovi¢, director of Institute of Faculty of Meshanical

Engineering of Podgorica, vice-chairman

. M.Sc. Petar Ivanovi¢, director of High Technical Mechanical School of

. M.Sc. Vesna Blagojevi¢, director of Institute IMK “14. October” of Krudevac,

Trstenik, vice-chairman
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vice-chairman

. M.Sc. Dudan Baboviz, Institute IMK “14. October” of Kru$evac, secretary
. M.Sc. Vladeta Jevremovi¢, High Technical Mechanical School of Trstenik
. Gligorije Gligorijevié, Institute IMK “14. October” of Krugevac

. M.Sc. Svetlana Veselincvié, Institute IMK “14. October” of Kru$svac

0.

M.Sc. Miroslavka Babi€, Institute IMK “14. October” of KruSevac
Jovica Pavlovi¢, IMK *14. October” of KruSevac

CONTACT / KONTAKT

High Technical Mechanical School, Radoja Krsti¢a 19, 37240 Trsterik and
High Technological Technical School, Kosan&iéeva 36, 37000 KruSevac

Serbia and Montenegro

Telffax: +381 37 714 121, +381 37 892 855
Mobtel: +381 64 1212451

E-mail: dasicp@ptt.yu

URL: http:/fwww.radmi.co.yu
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SCIENTIFIC COMMITTEE

Prof. dr Yurly M. Solomenzev, academician, rector, Moscow State
Technological University "STANKIN”, Moskva (Russia), Chairman

Prof. dr Dragan Domazet, Minister for Science, Technology and Development of
Republic Serbia (Serbia and Montenegro), Vice-chairman

Prof. dr Zarko Spasié, vice-rector, University of Belgrade, Faculty of Mechanical
Engineering, Belgrade (Serbia and Montenegro), Vice-chairman

Dr Syed Ahmed, CSEM 8. A., Surface Engineering Division, NeuchAtel (Switzerland)
Prof. dr Emilia Assenova, Technical University of Sofia, Tribology Center, Sofia
(Bulgaria)

Prof. dr Milun Babié, University of Kragujevac, Faculty of Mechanical
Engineering, Kragujevac (Serbia and Montenegro)

Prof. dr Branistav Bagvi¢, University of Novi Sad, Facully of Technical Scientific,
Novi Sad (Serbia and Montenegro)

Prof. dr Leonid Borisenko, vice-rector, Technical University of Mogilev, Mogilev
(Belarus)

Dr Srdan Bo3njak, University of Belgrade, Faculty of Mechanical Engineering,
Belgrade (Serbla and Montenegro)

. Prof. dr Konstantin D. Bouzakis, Aristoteles University of Thessaloniki, Faculty

of Mechanical Engineering, Thessaloniki (Greece)

. Prof, dr Mikhail V. Burmistr, academician, rector, Ukrainian State Chemical

Technology University of Dniepropetrovsk, Dniepropetrovsk (Ukraine)

. Prof. dr Jean-Loup Chenot, Centre de Mise en Forme des Materiaux - CEMEF,

Sophia Antipolis Cedex (France)

. Prof. drllija Cosié, dean, University of Novi Sad, Faculty of Technical Scientific,

Novi Sad (Serbla and Montenegro)

. Prof. dr Doina Dragulescu, Politehnica University of Timigoara, Faculty of

Mechanical Engineering, Timigoara (Romania)

. Prof. dr Ljuben Dudesku, vice-dean, University of Skopje, Faculty of Mechanical

Engineering, Skopje (Macedonia)

. Prof. dr Petru Dusa, Technical University "Gh. Asachi”, Faculty of Mechanics,

lagi (Romania)

. Prof. dr Ljubodrag Bordevi¢, University of Kragujevac, Faculty of Mechanical

Engineering, Kraljevo (Serbia and Montenegro)

. Prof. dr Viadan Bordevié, academician, University of Belgrade, Faculty of

Mechanical Englineering, Belgrade (Serbia and Montenegro)

. Prof. dr Friedrich Franek, University of Vienna and president of Austrian

Tribology Association, Vienna (Austria)

Prof. dr Milomir Gasi¢, dean, University of Kragujevac, Faculty of Mechanical
Engineering, Kraljevo (Serbia-and Montenegro)

Prof. dr Manfred Geiger, University Erlangen-Nuremberg, Erlangen (Germany)
Prof. dr Ljubomir Geri¢, Electrical industry of Serbia, Belgrade (Serbia and
Montenegro)

Prof. dr Neonila Gontcharenko, academician, Sevastopo! State Technical
University, Sevastopol (Ukraine)
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Prof. dr Anatoly Ivanovich Grabchenko, National Technical University, Kharkov
Polytechnical Institute, Kharkov (Ukraine)

Prof. dr Nicolae Valentin lvan, University Transilvania of Brasov, Faculty of
Mechanical Engineering, Brasov (Romania)

Prof. dr Alexander Janac, Slovak Umversnty of Technology, Faculty of Material
Sciences and Technology of Trnava, Trnava {Slovakia)

Prof. dr Goran Jankes, University of Belgrade, Faculty of Mechanical
Engineering, Belgrade (Serbia and Montenegro)

Dr Dragostav Jano&evié, University of Ni§, Faculty of Mechanical Engineering,
Ni§ (Serbia and Montenegro)

Prof. dr Ratomir Je&menica, University of Kragujevac, Technical Faculty, Cagak
(Serbia and Montenegro)

Prof. dr Vid JovaSevié, University of Banja Luka, Faculty of Mechanical
Engineering, Banja Luka (Bosnia and Hérzegovina)

Prof. dr Baki Karamig, Erciyes University, Faculty of Mechanical Engineering,
Kaysei (Turkey)

Prof. dr Branko Katalini¢, University of Vienna and president of DAAAM
Intérnational, Vienna (Austria)

Prof. dr Veijo Kauppineri; Helsinki University of Technology, Espoo (Finland)
Prof. dr Marianna Kazimierska - Grebosz, Technical University of Lodz, Faculty
of General Mechanics, Lodz (Poland)

Prof. dr Kiril Kifov, déan, Tachmcal University of Gabrovo, Facuity of
Mechanical Englneermg. Gabrovo (Bulgaria)

Dr Sérgei A. Klifiénko, Diréctor of Association of Mashine — Bulding
Technologists of the Ukrairie - ATMU, Kiev (Ukraine)

Prof. dr Karel Kocmah, Technical University of Bmo, Brno (Szech Republic)
Prof. dr Janez Kopac, University of Ljubljana, Faculty of Production
Engineering, Ljubljana (Slovenia)

Prof. dr Petko Kovatevi¢, Institute IMK “14. October” of KruSevac (Serbia and
Montenegro)

Prof. dr Zdravko Krivokapié, University of Podgorica, Faculty of Mechanical
Engineering, Podgorica (Serbia and Montenegro)

Prof. dr Janos Kundrak, University of Miskole, Faculty 6f Production
Engineering, Miskolc, (Hungary)

Prof. dr Evgeniy A. Kundrashov, academician, State Technical University of
Chita, Chita (Russia)

Prof. dr Mikolaj Kuzinovski, vice-dean, University of Skopje, Faculty of
Mechanical Engineering, Skopje (Macedonia)

Prof. dr Ljubomir Luki€, University of Kragujevac, Faculty of Mechanical
Engineering, Kraljevo (Serbia and Montenegro)

Prof. dr loan D. Marinescu, director of Precision Micro-Machining Center,
Toledo, Ohia (USA)

Prof. dr'Velibor Marinkovi¢, University of Ni§, Faculty of Mechanical
Engineering, Ni§-(Sérbia and Montenegro)

Prof. dr Momd&ilo-Milinovi€, Universﬂy of Bélgrade, Faculty of Mechanlcal
Engineering, Belgrade (Sérbia and Moritenegro)

Prof. dr Ratko Nikoli€, Institute for Agrar Technic, Novi Sad (Serbia and
Montenegro)
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Prof. dr Onisifor Olary, dean, University “Constantin Brancusi” of Tg-Jiu, Faculty
of Engineering, Tg-Jiu (Romania)

Prof. dr Liviu Palaghian, vice-dean, University "Dunarea de Jos” of Galati,
Galati (Romariia) .

Prof. dr Tihomir Panteli¢, University of Kragujevac, Faculty of Mechanical
Engineering, Kraljevo (Serbia and Montenegro)

Prof. dr Georgios Petropoulos, University of Thessaly, Faculty of Mechanical &
Industrial Engineering, Volos (Greece)

Prof. dr Zoran Petkovié, University of Belgrade, Facuity of Technology and
Metallurgy, Belgrade (Serbia and Montenegro)

Dr Radovan Petrovi¢, University of Kragujevac, Facuity of Mechanical
Engineering of Kraljevo and general manager “Fabrika vagona® of Kraljevo
(Serbia and Montenegro)

Prof. dr Miroslav Pilipovié, University of Belgrade, Faculty of Mechanical
Engineering, Belgrade (Serbia and Montenegro)

Prof. dr Predrag Popovié, University of Ni§, Faculty of Mechanical Engineering,
Ni§ (Serbia and Montenegro)

Prof. dr Stanisiaw Pytko, Technical University of Krakow, Krakow {Poland)
Prof. dr Miroslav Radovanovi¢, University of Nig, Faculty of Mechanical
Engineering, Ni (Serbia and Montenegro)

Prof. dr Slavko Sebastijanovié, University of Osijek, Mechanical Engineering
Faculty, Siavonski Brod (Croatia)

Prof. dr Adolfo Senatore, University of Salermo, Faculty of Mechanical
Engineering, Fisciano (italy)

Prof. dr Dimitri Yu. Skubov, State Technica! University of Sankt Petersburg,
Sankt Petersburg (Russia)

Prof. dr Radovan Slavkovi¢, dean, University of Kragujevac, Faculty of
Mechanical Engineering, Kragujevac (Serbia and Montenegro)

Prof. dr Georgy Slynke, academician, Zaporozhye National Engineering
University, Zaporozhye (Ukraine)

Prof. dr Viktor Starkov, Moscow State Technological University "STANKIN®,
Moscow (Russia)

Prof. dr Sreten Savicevié, dean, University of Podgorica, Faculty of Mechanizal
Engineering, Podgorica (Serbia and Montenegro)

Prof. dr Oleg Vasilevich Taratynov, academician, Moscow State Industrial
University, Moscow (Russia)

. Prof. dr Milan Vuk&evi¢, University of Podgorica, Faculty of Mechanical

Engineering, Podgorica (Serbia and Montenegro)

. Prof. dr Edward Walicki University of Zielona Gora, Faculty of Mechanics,

Zielona Gora (Poland)

. Dr llija Zagorac, VTI, Belgrade (Serbia and Montenegro)
. Dr Zlatomir Zivanovié, VTI, Belgrade (Serbia and Montenegro)




SPONSORSHIP ORGANIZATION
POKROVITELJ! SAVETOVANJA

MINISTRY FOR SCIENCE, TECHNOLOGY AND DEVELOPMENT OF
REPUBLIC SERBIA

MINISTRY FOR EDUCATION AND SCIENCE OF REPUBLIC
MONTENEGRO

FINALL PROGRAMME / FINALNi PROGRAM

19.08.2003, (Friday / patak)
12% - 20% Registration desk / Regisiracija ugesnika (hote) Plaza)
20% - 24° Welcome cocktail / Koktel dobrodoslice (hotet PlaZa)

20.09.2003, {Saturday / subota}
08% - 11%° Registralion desk / Reglstracija uéesnika (hotel Plaza)
11% - 12% Opening conference / Otvaranje konferencije (congress halt)
12 - 14 Plenary session / Plenarna predavanja (congress hall)
.Paro J. A, T. E., Koskl J. (Espoo - Finland)
CHIP MORPHOLOGY IN DRILLING OF CONVENTIONAL CAST
STAINLESS STEEL WITH HIPED NiTi COATING
. Kutin A., Strekalov A. {Moscow - Russla)
APPLICATION OF INTEGRATED T-FLEX CAD/CAM AND NC-TRACER IN
PRODUCTION ENGINEERING
3. Petropoulos G., Pand as C. {Volos - Greeca), Dasl¢ P. (Kruevac -
Serbla and Montenegro)
CHARACTERIZATION OF PROFILE SHAPES OF MACHINED SURFACES
. Melssner K. (Jona — Germany)
EVALUATION OF MEASURING PROCESSES
Burya A. I, Prikhod’ko O. G., Burmistr M. V. (Dnlepropetrovsk -
Ukralne)
KINETICS OF CHANGES OF AROMATIC POLYAMIDE PHENILON'S
FRICTION SURFACE
- Palaghlan L., Clertan S., Birsan I. (Galatl - Romanla) .
ABOUT THE DAMAGE AND FATIGUE LIFE OF SPUR GEAR USED IN
MACHINE TOOLS
14% — 14% Cocktail/Koktel
14% - 16% Pause for lunch / Pauza za ruak
16% - 20% Tourist excursion / Turistizka tura

-
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21.09.2003. {Bunday / nedelja}
08% - 10% Registration desk / Registracija u¢esnika (hotel Plaza)
10% - 12% Plenary session / Plenarna predavanja (congress half)
7. Rugglera A., Sanatore A. (Fis¢lano - italy)
SOME RECENT ADVANCES ON THE MODELLING OF THE PISTON
ASSEMBLY DYNAMICS AND LUBRICATION
8. Kaupplnen V., Paro J. (Espoo - Finland)
HIGH-SPEED MILLING — A FEW EXAMPLES
9. Lub W., Kazimi Grebosz M. (L6dZ - Poland)
DYNAMICS OF THE BOOM LOADED WITH A TIME-VARYING MASS
10.8lavov Z. (Varna - Bulgarla), Evans C. (Norwlich -USA)
ON A VECTOR OPTIMIZATION PROBLEM IN.SYSTEMS ENGINEERING
11.Dragulescu D., Toth-Tagcdu M., Dreucean M. (TImigoara - Romanld)
COMPARATIVE STUDY FOR PATH PLANNING'OF A MOBILE MINIFROBOT
12.0prea F. (Laussanne - Switzerland), Laketic N., Gostovié N. {Belgrade
- Serbla and Montenegro)
TIME REDUCTION OF STANDSTILL OF EXCAVATOR ON THE INLAND
MINE IN THE MINING AREA "KOLUBARA"




12% - 13" Presentation of company and sponsors / Prezentacija firmi i sponzora
{congress hall)

13% - 14% Presentation of books and journals / Prezentacija knjiga i Sasopisa
{congress hall)

14% - 16% Pause for lunch / Pauza za ruéak

16% - 20% Tourist excursion / Turistitka tura

20% - 24% Conferénce Supper / Sve&ana vedera

22.09,2803. {Manday / ponedeljak;

09 - 12 Presentation of papers and round table discussion / Prezentacija radova i
okrugli sto {congress hall)
(Session A and B / Sekcija A i B)
Chairman of session A / Prédsedavajutl za sekciju A:
Pétropoulos Georglos, {Volos - Grééce), Kopac Janez (Ljubljana - Slovenia),
Marinkgvié Vellbor. (Ni§ - Serbla arid Montenagro)
Chall of sesslon B / Predsedavajuci za sekciju B:
Burmistr Miknail (Dnipropetrovsk’- Ukraing); Assengva Emilia (Sofia -
Bulgaria), Radovanovi¢ Miroslav (NI5 - Serbia and Montenegro)

12% . 13% Preseiitation of company and sponsors / Prezenitacija firmi i sponzora
(congress hall)

13%0 . 149 Presentation of books and journals / Prezentacija knjiga | €asopisa
(congress hall)

14% - 16% Pause for lunch / Pauza za ruéak

16% - 19" Prasentation of papers and round table discussion / Prezentacija radova i
okrugli sto

(Session C and D'~ congress hall)
Chairman of sesslon C / Predsedavajuéi za sekciju C:
Jovitit Svetistav (Kragujevac - Serbla afid Montenegro), Adamovi¢ Zivosiav
(Zrenjanin - Serbia and' Montenegro), Zivkovié Dragan (Zrenjanin - Serbla and
Montenegro)
Chairman of session D / Predsedavaluti za sekciju D:
Tomaskova Eva (Brno - Czech Republic), Kralev Todor (Skopje - Republic of
Macedonla); Nikoli¢ Slavica (Novi Sad - Serbia and Montenegro)

(Session E and F / Sekcija E i F - hall A)

.Chalrman of session E / Predsedavajuéi za sekciju E:

Toth - Tascau Mirela (Timisoara - Romania), Sladkowski Aleksander
(Katowice - Poland), VeliSek Karol (Bratislava - Slovakia)
Chalrman of session F / Predsedavajuéi za sekclju F:

Sari Burak (Ankara - Turkey) , Karabegovié Isak (Blhaé - Bosnia and
Herzegovina), Gordi¢ Duan (Kragujevac - Serbla and Montenegro)

23.09,2003. (Tuesday / norak)

09% - 12 Presentation of papers and round table discussion / Prezentacija radova i
okrugli sto {congress hall)

(Session G / Sekcija G)
Chail of sesslon A / Predsedavajudi za sekciju A:
Senatore Adolfo (Fisclano - ltaly), Kegl Breda (Maribor - Slovenia), Zrni¢
Nenad (Belgrade - Serbia and Montenegro)

12 - 13%° Close of the Conference / Zatvaranje konferencije (congress hall)

A2,
A-3.

A4,

A-8.
A9,

A-10.

A-11,

A-12.

A-13,

A-14.
A-15,
A-16.
A-17.

A-18,

Papers for Session A: / Radovi za sekciju A:

RESEARCH AND DEVELOPMENT OF MARUFACTURING
SYSTEMSE, TOOLS AND TECHNGLOGIES. NEW MATERIALS
AND PRODUCTION DESIGHN

Al dru P, A ya C., Andreica G. E. (Brasov - Romanla)

MECHANICAL TESTING OF THE LOCKING AND ADJUSTING MECHANISM OF THE
CAR'S SEAT-BACK HINGE

Andreescu B., Machedon-Plsu T., Olah A. (Brasov - Romania)

NEW TECHNOLOGIES IN LASER THERMAL PROCESSINGS

Andell¢ B. (Cadak, Serbla and Monteinegro), Sijatil-Zerav&ié V., Baki¢ G., Dukié M.
(Belgrade - Serbla and Montenegro)

MICROSTRUCTURAL CHANGES OF W-MO-V TOOL STEEL DURING CONTINUOUS
TEMPERING

Anguelov N. P., lltev P. L. (Sofia - Bulgaria), Simov S. S. (Rouse - Bulgaria)
RESEARCH OF THE DAMPING CHARACTERISTICS OF ONE-TOOTH MILLING CUTTER
WITH FREE PARTICLES IN ITS BODY
Bablé A., Miodragovi¢ G., Petrovié A., Zukovski A. (Kraljevo - Serbla and Montenegro)
THE DEVELOPMENT OF PROCESSES AND MILLING TOOLS IN MILLING ROAD
PAVEMENTS

l. { - Bulgarla)
KINEMATIC STUDIES ON TWO- AND THREE-CARRIER DIFFERENTIAL PLANETARY
MECHANISMS
Balashev |,, Yordanov A. (Gabrovo - Bulgaria)
STUDY OF CHAIN ELECTRIC HOIST CONTAINING A PLANETARY TRANSMISSICN
WITH PERIODICALLY VARIABLE GEAR RATIO
Barzev |. T., Parashkevov S. Z. {(Gabrovo - Bulgaria)
INFLUENCE OF LASER CUTTING ON RELATIVE VALUES OF TENSILE STRENGTH
Bagibllyik Y., Kili S. E., Anlagjan 0. {Ankara - Turkey)
TOWARDS DISTRIBUTED MANUFACTURING: AN AGENT BASED CASE STUDY
Bulea H, (Brasov - Romanta)
COMPARING STUDY: THE SURFACE RUGOSITY OF ISOSTATICAL PRESED AND
BIDIMENSIONALLY PRESSED OF SYNTERIZATED ALUMINUM OXIDE CERAMIC
(ALz03)
Cioari R. G. (Brasov - Romanla)
DIAMETRAL HYPOCYCLOIDAL AUTOMATIC MACHINE TOOLS FOR COLD FORMING.
A SINTESIS OF TYPES AND CONSTRUCTIVE VARIANTS
Cioard R. G., Cloari R. i. (Bragov - Romania)
COMPACT DEVICE FOR SENSITIVE DELIVERY OF RODS. PREMISE AND SOME
CONSTRUCTIVE VARIANTS
Cuéliovié M, (Catak - Serbla and Montenegro)
DEVELOPMENT OF TWO-STAGE REVERSE PLANETARY MECHANISMS FOR
PERIODICAL MOVEMENTS REALIZATION
DaBlé P. (KruSevac - Serbla and Montenegro)
ANALYSIS CHOICE OF REGRESSION EQUATIONS IN FIELDS METALWORKING
Deaconascu A., Deaconescu T. (Bragov - Romania;
DEVICE FOR THE MAGNETO-ABRASIVE FINISHING OF ROLLER BEARING BALLS
Dibner Yu. {Voronezh - Russia)
THE FORECAST OF ALTITUDE ERROR OF CRANKSHAFT FORGINGS
Dikov A., Stosv A., Dikov R. (Sofia - Bulgaria)
ON THE MODELLING OF THE DIMENSION LINKS FOR MACHINING SYSTEMS AND
PROCESSES
Dlnev G. (Sofia - Bulgaria)
INVESTIGATION OF STEEL MECHANICAL CHARACTERISTICS IN GEARS OF
TRACTIVE REDUCERS
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A-19.

A-20.
A-21.
A-22.

A-23.
A-24.
A-25,

A-26.
A-27.

A-28.

A-29.

A-30.

A-31.

A-32.

A-33.

A-34.
A-35,
A-36.

A-37,

A-38,
A-39.

A0,

Dinkov P. (Sofia - Bulga‘ia) )

MECHANICAL PROPER™IES OF THERMAL SPRAYED COATINGS WITH APSLICATION
IN THE PLANT ENGINEERING

Dobre G., Mirica R. F., Dascalluc M. (Bucharest - Romanla)

POINTS OF VIEW ON PRODUCT LIFE CYCLE AND PRODUCT DEVELOFPMENT

Dolgul A. (Troyes - Francé), Guschinsky N., Levin G, (Minsk - Belarus)

GRAPH APPROACH FOR TRANSFER LINES BALANCING EXACT AND HELIFISTIC METHODS

- Drumeanu A. C., Nae |., etrescu M. G. (Plolestl - Romania)

EXPERIMENTAL DETERVIINATIONS CONCERNING THE DURABILIT" OF T-iE MIDDLE
ALLOY STEELS CYCLIC NON-ISOTHERMAL STRESSED
Dyomin Y. N. (Moscow -Russ{a)
PLANT AND TECHNOLOGY FOR ELECTRIC-DISCHARGE ALLOYING STEELS
Hristov H. G., Todorav R. P. (Gabrovo - Bulgaria)
GABBROVITE FORMATIONS OF SECONDARY CEMENTITE
Hristov H, 1., lvanov | R., Nedelcheva P. M. (Gabrova - Bulgaria)
DETERMINING THE GEOMETRY OF TAPER REAMERS WITH SEMFCIRCULAR
CROSS-SECTION
lanicl S., Popovicl G. {Regita - Romania)
CONTRIBUTIONS TO DESIGN OF A NEW CYCLOIDAL SWING LINK EPEED REDUCER
loan S. (Brasov - Romania)
ELASTIC AND SAFETY CLUTCH WITH FOLLOWERS WIRH - THE E3™ABLISH OF THE
TORSION MOMENT ANC OF THE ELASTIC CHARACTERISTIC
Jovanlé D,, Ranéié M., Lazlé L). (Zrenfanin - Serbla and M
EXPERIMENTAL DETERMINATION OF THE DUCTILITY OF THE JGNT WELDED.BY
MAG WELDING PROCESS
Jovanovi¢ S., Pavlovié N, D. (NI5 - Serbla and Montenegro)
NEW DESIGN OF THE M=CHANICAL SYSTEM OF GONIOPHOTOMZTER
Karabegovié I. (Bihaé - Bosnia and Herzegovina), Jurkovlé M. (Rijeka - Croatia),
Mahmié M. (Blhaé - Bosnia and Herzegovina
THE EXPERIMENTAL EXAMINATION OF MATERIAL PROCESSING VEASURING TOOL
EXISTING
Karabegovi¢ ). (Bihaé - Bosnla and Herzegovina), Jurkovi¢ M, (Rijeka - Croatia), Rosi¢
H. (Bihaé - Bosnia and Herzegovina)
A EXPERIMENTAL RESEARCHING AND MODELLING OF TOOL EXISTING AT THE
BORING PROCESS
Kazimlerska-Grgbosz M., Lubnauer W. (Léd - Poland)
POSSIBILITIES OF REDUCTION OF THE NOISE EMITTED BY ENGINEERING
MACHINES OPERATING IN AN OPEN SPACE
Kleln V, M. (Brasov -Romanta)
ASPECTS REGARDING APPLICATION AREAS OF POLYCRYSTALL:NE DIAMGND
CUTTING TOOLS
Kleln V. M. (Brasov -Romania)
THE MATERIALS SELECTION, A COMPLEX PROCESS
Kopac J., So M., D S. (| - Sjovenia)
HIGH SPEED,MACHINING AS INTERESTING FROCESS BY RAPID TOOLING
Kostadinov V. S. (Roussa - Bulgaria)
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Blotanin R. (Belgrade - Serbla and Mantenegro), BoZovié-Simi¢ S. (KruSevac - Serbla
and:Montenegro)

ENVIRONMENT PROTECTION BASED ON THE CHEMICAL ACCIDENTS
CONSEQUENCES PROGNOSES

Britovié M. (Novl BeZe] - Serbla and Montenegro), Desnlca E., Nikolié M. (Zrenjanin -
Serbla and Montensgro)

REVIEW OF THE QUALITY CONTROL PROCEDURE FOR T~E PROCESS OF ROOF
TILE SHAPING

Bulatovié M. (Podgorica - Serbia and Montenegro)

REENGINEERING OF DESIGN AND MANAGEMENT IN FUNTTION OF TQM AND
BUSINESS EXCELLENCE

CiocalL.l., Breaz R. E. (Siblu - ananla)

MANAGERIAL DECISION MAKING SYSTEMS FOR REENGINEERING THE
PRODUCTION SYSTEMS

Clinciu M. R. {Codlea - Romania), Clinciu R. (Brasov - Romania)

STUDY ON THE VARIABILITY OF THE MEASURING PROCESS AND ITS INFLUENCE
ON THE METROLOGICAL RELIABILITY

Clinciu R. (Brasov - Romanla), Clinciu M. R. {Codlea - Romania)

METROLOGICAL RELIABILITY — A FUNCTION OF THE PARAMETER DEVIATION.
STUDY ON SIMULATED AND EXPERIMENTAL DATA

Cvetkovit S. (Kosovska Mitrovica - Serbla and Montenegro] Barac N., Milovanovié G.
(Ni3 - Serbla and Monteneagro)

DEVELOPMENT OF MANUFACTURING.CONTROL

Curéié S., Jeémenica R. (€adak - Serbia and Montenegro)

REENGINERING PREFABRICATED SYSTEMS IN FUNCTION FLEXIBILITY AND
PRODUCTIVITY

Bordavié L. (Kraljevo - - Serbla and M 9! u; N Raftlé B. (Belgrade -
Serbla and M ), Burlé 8., Vesaell S. (KruBevac - Serbla and Montenegro)
JUSTIFICATION FOR | NATURAL GAS APPLICATION INSTEAD OF OTHER ENERGY
SOURCES

Dordevié V., Jankovlé-MIIlé V. (Ni$ - Serbla and Montenegro}

TOTAL QUALITY MANAGEMENT

arep,
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D-14,

D-15.
D-16.
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D-20,
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D-22.
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D-24.

D-25,
D-26.
D-27.

D-28.

D-29.

D-30.

D-3t1.
D-32.

D-33.
D-34,

Buritié M, (Uilce Ssrhla and Montanegrn),ﬂurlclé M. (Belgrade - Serblaand

él, Dr D., Soklé M. (UZice - Serbla and Montenegro)
Qams ESTABLISPMENT IN THE DEVELOPING COUNTRIES; ABILITIES FOR BUSINESS
SYSTEM EXCELLENCE
Gherasimov A., Miha! P,, Mnerle D., Tucu D, (Timlsoara - Romanla)
STUDY ABOUT TRACEABILITY IN FORCE MEASUREMENT IN ROMANIA
Hrlstov H. K. (Gabrovo - Bulgaria)
MEASUREMENT ERRORS OF LINEAR DIMENSIONS WITH MEASURABLE WHEEL
lancu A., Mangra M, (Turnu Severin - Romanla)
SEVERAL OBSERVATIONS ON THE TOTAL QUALITY MANAGEMENT
Je&menlca R. (8adak - Serbla and Montenegro), Dadié P., Marié A. (KruSevac - Serbia
and Montenegro)
RATIONALIZATION OF PRODUCT EQUIPMENT FOR TECHNOLOGICAL PROCESS OF
BREAD PRODUCTION BY MEANS OF PARETO METHOD
Jermann R., Serag P. (Regi{a - Romanla)
GUIDANCE OF QUALITY MANAGEMENT SYSTEM BY MEANS OF OBJECT VES
Jovanovi¢ ©. (Novl Sad - Serbla and Montenegro), Milojkovié-Lekovié B. |Belgrade -
Serbia and Montenagro), Vujkovi¢ ., Matavul) M. (Novi Sad - Serbla and Mortenagro}
INTRODUCTION OF NEW 1SO-14000 STANDARDS IN SERBIA AND EXPECTED
ENVIRONMENTAL CONSEQUENCES
Koleddk J.,, Nyvitavé R., Polik D., Chybova L. {Brno - Czech Republic)
GROWING COMPETITIVENESS oF INDUSTRIAL FIRMS BY COLLABORAT VE
ARRANGEMENTS
Kralev T, Kraleva N., Polonakovik R. (Skopje - Republic of Macedonla)
CPERATIONS MANAGEMENT STUDIES PRODUCTION OF PRODUCTS AND/CR
SERVICES
Lukié V. (Krugovac - Serbla and Montenegro)
LIMITATIONS OF EFFICIENT CONTROL OF PROTECTION OF NATURE ENVIRONMENT
AND STANDARDS OF SERIES JUS 1SO 14000
Lumnitzer E., Kralikové R. (Koglce - Slovakia}
SIMULATION UTILIZE FOR INCREASING EFFECTIVENESS OF THE INTEGRATED
PRODUCTION
Matougkova D., Sykorova L. (Zlin - Czech Republic)
THE STATISTICAL METHODS APPLICATION AT INJECTION MOULDING PRODUCTION
Militaru C., Militaru R. (Timigoara - Romanla)
MODERN TOOLS AND TECHNIQUES OF QUALITY MANAGEMENT
Militaru R. (Timigaara - Romanla)
IDENTIFYING THE ENVIRONMENTAL ASPECTS AND ASSESSING THEIR
ASSOCIATED IMPACTS IN AN ENVIRONMENTAL MANAGEMENT SYSTEM IN
CONFORMITY TO ISO 14000
Mitlé D. (NI5 - Serbla and Montenegro), Buri¢ S., Marié A. (KruSevac - Serbia and
Montenagro)
TECHNO-ECONOMIC ADEQUACY FOR THE SELF-SHIELDING CORED WIRE
WELDING APPLICATION
Nikoll¢ M., Saffert 2., Nikollé B. (Zrenjanin - Serbla and Montoregro)
SELECTION OF ICEAS FOR NEW PRODUCTS IN A FURNITURE MANUFACTURING
COMPANY
Nikoll¢ S. (Novi Sad - Serbla and Montenegro)
MECHANICAL ENGINEERING IN THE LIGHT CONTROVERSIES IN MANAGEMENT
(EAGLES DO NOT FLY IN FLOCKS OR MAYBE THEY DO)
Polenakovik R., Kralev T., Pol ik L. (Skopje - blic of Macedonla)
RELATIONSHIP BETWEEN TYPE OF TECHNOLOGY AND SPAN OF MANAGEMENT
Popescu N. (Bucharest - Romanla}
TAGUCHI'S *QUALITY LOSS FUNCTION" (QLF) APPLICABILITY IN THE DIMEMSIONAL
ACCURACY AND ISO FITTINGS THEORETICAL FIELD
Romlié L. (Subotlca - Sarbta and Montenegro)
THE IMPORTANCE OF TECHNOLOGICAL INNOVATIONS IN SMALL AND MEDIUM FIRMS
Sajfert Z., Nikoli¢ M., Desnlca E. (Zrenjanin - Serbla and Montenegro)
MODERN CONCEPTS OF INDUSTRIAL PRODUCTION
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D-36.

D-37.

D-38.
D-39.

D-40.

041.

D-42.

D-43,

D-44.

D-45,

E4.

E-5.

Stavov Z. D. (Varna - Bulgaria)

AHIERARCHICAL METHOD FOR DECISION MAKING UNDER MULTIPLE CRITERIA IN
THE MANAGEMENT OF MECHANICAL ENGINEERING

Stojanovi¢ S. (KruBevae - Serbla and Montenagro)

PREPARATION OF SERBIA AND MONTENEGRO FOR EUROPEAN INTEGRATION -
LIMITATION FOR ACCULTURATION OF MACHINE MANUFACTURE

Subeska V., Kralev T., Polenakovlk R., Todorovski N. (Skapje - Republic of
Mucudonln)

HOW TO MANAGE FREQUENT CHANGES IN PRODUCTION/SERVICE ORDERS?
Stofanok M., JansZ A., Mihal A. (Trnava - Slovakia)

ASSEMBLABILITY FROM ASPECT OF METROLOGY

Tomaskova E., Sykorova S. (Brno - Czech Republic)

THE IMPORTANCE OF MARKETING FOR MANAGEMENT IN MECHANICAL
ENGINEERING

Trifunovié S. (Kraljevo - Serbia and Montenegro), Babovlé D. {Krudevac - Serbla and
Montenegro)

TIME AS THE FACTOR OF WORK HARMS iN THE INDUSTRIAL CONDITIONS OF
MINTAGE - RESULTS OF RESEARCH

Vaclrescu V. (Timigoara - ), Gol E. (H -
Germany)

IMPLICATIONS OF TAGUCHI'S QUALITY LOSS FUNCTION ON DEVELOPMENT AND
DESIGN FOR BULK GOODS [N THE AUTGMOTIVE FIELD

Vachev B,, llleva K. (Sofla - Pulov [: X1
SYSTEM ANALYSIS OF QUALITY MANAGEM NT SYSTEM DECISION MAKING
APPROACH. MEASUREMENT, ANALYSIS AND IMPROVEMENT

Zalmovlé-Uzunovlé N., Lomes S., Hadlikadunlé F., Vukojevié N. (Zenlca - Bosnia and
Horzegovina)

STEAM BOILER DISPLACEMENTS AS INDICATORS FOR CORRECT PROCESS
CONDUCTING

Zhelezarov I. S, Hristov H. K. (Gabrovo - Bulgaria)

QUALITY MANAGEMENT SYSTEM - FACTOR FOR SUCCESSFUL ACCREDITATION
OF HIGHER TECHNICAL INSTITUTE

Zivkovié D, (Zrenjanin - Serbla and Montenegro)

PRODUCTIVITY AS ONE OF THE CRITERIA FOR SELECTION OF AUTOMATIZATION
LEVEL OF PRODUCTION EQUIPMENT

Papers for Session E: / Radovi za sekciju E: i
CA TECHNOLOGIES (CAD, CAM, CAPP, CAE, ...} AND Oy

Alexandru C., Viga |. (Bragov - Romanla)

DYNAMIC ANALYSIS OF A FULL VIRTUAL VEHICLE IN PASSING OVER BUMPS
REGIME

Alexandru C., Viga I. (Bragov - Romanla)

REALIZATION OF A DIGITAL CAR USING FUNCTIONAL VIRTUAL PROTOTYPING
TECHNOLOGY

Andrelca G. E., Telabi D, {Brasov - Romanla)

A COMPARATIVE ANALISYS OF CAR'S DOUBLE WISH-BONE SUB-TYPES
SUSPENSIONS COMBINATIONS REGARDING THE ROLL MOTION

Argesanu V., Popa A (‘nml'oam Romania)

INTERFACE CONTACT PRESSURE DISTRIBUTION IN DYNAMIC CONTACT FACE
SEALS, ANALYZED BY FEM

Barsan A., Barsan L. (Brasov - Romanla)

CONSIDERATIONS CONCERNING GENEVA MECHANISM DRIVEN BY A CAM
MECHANISM
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E-6.

E-7.
E-8.
E-9.

E-10.
E-11.

E-12.
E-13.
E-14.
E-18.
E-16.

E17.

E-18.
E-19.

E-20.

E-21.

E-22,

E-23,
E-24.
E-25.

E-26.

E-27.

Barsan L., Barsan A., Neagoe M. (Brasov — Romania)

CONSIDERATIONS CONCERNING, SOME REPRESENTATIVE CORRELATIONS
OPTIMIZATION IN CAM MECHANISMS SYNTHESIS

Batog L., Lihtetchll. (Brasov - Romania)

SIMULATION AND DYNAMIC ANALYSIS OF VIBRATING MACHINES USING CAE
Bogamotov D. G., Poroshin V. V. (Moscow - Russia)

PROGRAM COMPLEX FOR ESTIMATING AND DESIGN OF THE HERMETICAL JOINTS
Bondrea |, Avrigean E. (Slblu - Romanla)

MODELLING AND OPTIMISATION OF THE COMPONENTS OF THE CARDAN
TRANSMISSION BY MEANS OF CAD SOFTWARE AND DATABASES

Botea T, P E. (Tim!
CAE FOR CAM ACTUATED LAT'HES
BoteaT., F E. (“ -

CASE STUDY ABOUT ECONDMIC EFFICIENCY OF COMPUTER AIDED DESIGN OF
TECHNOLOGICAL PROCESS ON CAM-ACTUATED LATHES

Butnaru S., Jula A. (Brasov - Romanta)

ASPECTS OF FINITE ELEMENT ANALYSIS OF THE BELTS TOOTH DEFORMATION
Citand ., Trif N. (Bragov - Romanla)

THE SIMULATION OF DEFORMATION AT TRACTION OF SPOTS WELDED JOINTS
Ciofoala V., Sche ., Fodorennu A, Curtu I, Dogaru F. (Brasov - Romanla)

A STUDY OF SAFTY BELT DOUBLE BELT GUIDE ASPECTS UNDER TENSION
Clinciu R. (Brasov - Romanla), Clinciu M. R. {(Codlea - Romanla)

AUTOLISP ROUTINE FOR-QUICK REFRESENTATION AND INTERSECTION OF SOLIDS
Cvetkovié D., Kostié I, Mitrovié &., Bengln A., Bokrié D. (Belgrade - Serlila and
Montenogro)

POWER STATION'S COOLING TOWER COMPOSITE FAN BLADE

Damjanovié B. (Krudevac - Serbla and Moritenegro)

CNC TOOLPATH SIMULATION'AND CONTROL SOF TWARE BASED ON ERESENHAMS
ALGORITM

Davidescu A,, Stictaru C. (Timigoara - Romanla)

THE DYNAMIC ANALYSIS OF A FOUR-BAR LINKAGE BY FINITE ELEMENT METHOD
Deaconescu A. {Bragov - Romania)

COMPUTER AIDED DETERMINATION OF THE CAPABIILITY INDICES OF WORKING
MACHINES

Dibner Yu., Kruk A. (Voronezh - - Russia)

PROJECTION OF THE DESIGNER HOT-PRESS DATABASE

Dikov A., Guergov S., Dikov.R. (Sofia - Bulgaria)

GENERALIZED TOPOLOGICAL MODEL OF THE DIMENSIONAL CHARACTERISTICS
OF MANIPULATIONAL SUBSYSTEMS OF INDUSTRIAL ROBOTS WITH.OPEN
KINEMATIC STRUCTURE

Dolga L. (Tl Stef: D. M. (Buch -R )

ABOUT THE PARAMETRIC AND FEATURE-BASED DESIGN MODELS FOR THE
ELASTIC ELEMENTS OF FORCE TRANSDUCERS

Dolga V. (Timlsoara - Romania)
ABOUT THE COMPUTER AIDED DESIGN OF THE TORQUE SENSORS

DPragulescu D., Toth-Tagcdu M., Di M.

IMPROVING THE PATH PLANNING PROCESS USING POTENTIAL FIELD METHOD
Dreucean M., Drigulescu D., Toth-Tagciu M. (Timlgoara - Romanla)

ADAPTIVE CONTROL OF MOBILE TRANSFER SYSTEMS BASED ON THE THEORY OF
SUBJECTIVE PROBABILITIES

D C. (C - ia), C C. {tasl - ), Sabdu A
{Constanta - Romanln), Amarlel N. (Insl Romania)

COMPUTATIONAL MODEL OF OPTIMIZATION THERMAL STRESS-RELIEF
PROCESSES AT CARBON STEEL

Dumitru N., Duta A., Sass L. (Cralova - Romanta)

THE FINITE ELEMENT MODELING OF THE STRUCTURES IN STATICAL MODE

21

E-28.

E-29.
£-30.
E-H.
E-32,
E-33.

E-40.

E-41.

E-42.

E-43,

E-24,

E-45,

E-46.

E-47.

£-48.

Duncheva G, V. (Gabrovo - Bulgarla)
INVESTIGATION OF THE IMPACT OF A DEVIATION IN A REGU.AR GEOMETRICAL
FORM IN LONGITUDINAL DIRECTION ON THE STRESSED STATE AND THE LOAD
CARRYING CAPACITY OF MOULDED TAPER JOINTS
Eftimle E. (Bragov - Romania)
GECMETRIC MODELLING OF THE 3D CURVES UNIFORM E-SPLINE CURVES
Eftimle E., Jula A, {Bragov - Romania)
SIMPLE CLUTCHES WITH MULTIPLE FUNCTIONS ELASTIC AND SAFETY CLUTCHES
Eftimle N. (Bragov - Romania)
GEOMETRIC MODELLING OF THE 3D CURVES CUBIC BETA4 3PLINES
Eftimie N. (Bragov - Romania)
PRCGRAMMES FOR THE 3D REPRESENTATIONS OF OBJECTS AND SURFACES
Erie D, ( Eagak - Serbla and Montenegro)
DEFINITION KNOWLEDGE BASE WITH ELEMENTS ARTIFICIAL INTELLIGENCE AS
SEGMENT CAPP SYSTEM FOR EDM-TECHNOLOGY

V., P V. (Skopje - Republic of Macedonta}, Fopoveka-Vi s.
{Bltola - of Macedonla), Z. (Skopja - Republic of Maced )

{
COMPUTER AIDED MANUFACTURING AS AN INFORMATION TECHNOLOGY IN
PRESS PRODUCTION
fdIE D7 BabIE M., Jo

&.N:; SuEfarSIE.V. (KraguJevac - Se@lu and Momenegm)
ER"

d C., Ivai V. (Bras mankd}
THE USE OF 30 CONSTRUCTIVE TECHNOLOGICAL ENTITES IN PRODUCT
DEVELOPMENT
Ivanov G. I, Naydenov A. P, (Gabrovo - Bulgaria)
DEFINING THE PROFILE OF A DISK CAM AND MACROPROGRAMMING WHILE
MILLING IT ON CM 040 MACHINING CENTRE WITH TCY600M CNC SYSTEM
Jaliu C., Neagoo M., Sdulescu R, (Bragov - Romanla)
ON THE DYNAMIC MODELING OF A VERTEBRATE ROBOT 'WITH GEARS. NUMERICAL
SIMULATION
Jianu S. (Regifa - Romania)
APPLICATIONS OF COMPUTER AIDED TECHNIQUES IN RESZARCH ACTIVITY IN THE
DOMAIN OF HYDRAULIC TURBINE AT S.C. U.C,M.| RESITA SA.
JoviElt N, Ivanovié A, Gordl BabiE M., §uﬁer§h‘,v (Hragujevac - Serbla and
Mnraensgro)
COMPUTER AIDED DESIGN OF A'WIND TURBINE BLADE
Karabegovié'l,; Behren §7 (Bihaé - Bosnia and Henegovlnn). Doleéek V. (Sarajevo -
Bosnla and Harxegovlna)
CONTRIBUTION TO APPLICATION OF SIMULATION IN INDUSTRIAL ROBOTICS
Letl¢ D., Desnica E. (Zrenjanin - Serbla and Montenegro)
CAC TECHNOLOGY APPLICATION IN CAM MECHANISMS DESIGN
Lihtsfchi |, Batog I. (Brasov - Romania)
CONTRIBUTIONS TO 3D VISUALISATION IN AUTOCAD
Liviu M. (CluJ-Napoca - Romanla), loan M. (Oradea - Romanta), Ganea Calin-Cristian
G. (Windsor - Canada), Macedon G. (Oradea - Romanla)
TWO AXES CNC MILLING HEAD; MIDDLE AND SMALL SIZE, FOR THE MOULD
PERFORMING
Mishev G., Lafchiev G., Liov. Sv. (Plovdiv - Buigaria)
INTRODUCING COMPUTER INTEGRATED SYSTEM IN MACH ME-BUILDING
FACTORIES WITH MEDIUM SERIAL TYPE OF PRODUCTION
Neagoe M., Jallu C., Crefescu N. (Bragov - Romanla)
HIGH DEGREE MODELLING OF ERRORS IN ROBOT CHAINS, PART I: CORRELATIONS
BETWEEN ERRORS
Neagoe M., Jallu C., Cretescu N, (Bragov - Romania)
HIGH DEGREE MODELING OF ERRORS I[N ROBOT CHAINS, PART II: ROBOT ERROR
MODELING .
Novac Gh., Markos Z., Baltes L. (Bragov - Romanla)
THE COMPUTER ASSISTED DESIGN OF CARBURIZING PARAMETERS
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F1.

F-2.

Panev 8., Phileva R. (Sofia - Bulgaria)

APPLICATION OF THE FINITE AUTOMATA TO THE CONTROL OF ROBOTS
Prelsach Z. (Regifa - Romanla)

CONSIDERATIONS CONCERNING DESIGN AND MANUFACTURING AT S.C. U.C.M.
RESITA S.A. OF HOLLOW JET VALVE WITH INLET DIAMETER OF 1.6 M

Radu G, (Bragov - Romanla)

PARAMETRIZATION OF FLEXIBLE HELICAL COUPLINGS

Radu C, (Bragov - Romanla}

STUDY OF FLEXIBLE HELICAL COUPLINGS USING FINITE ELEMENT METHOD
ANALYSIS

Sankausklena T. (Kaunas - Lithuanla)

INVESTIGATION OF iNFLUENCE OF ADDITIONAL AND CONSTANT MASS
RELATIONSHIP ON DYNAMICS OF THE VARIABLE MASS MANIPULATION SYSTEM
Sdvescu D, Lateg M., PAun M. (Bragov - Romania)

STRESS ANALYSIS IN BALL-BEARING RINGS USING FEM

Sidorenko S., Dukovskl V., Kandikjan T. (Skop]e - Republic of Macedonla)

THE IMPLICATION OF GEOMETRIC INACCURACY OF NC MACHINE ON THE VIRTUAL
NC MACHINING PROCESS

Simion I, (Bucharest - Romania)

INFOGRAPHIC ON THE FIXTURE DESIGN

Sladkowskl A., Sitarz M., Sladkowski J. (Katowice - Poland)

RESEARCH OF THE STRESSES IN THE LARGE-GRAIN GEARINGS

Stanclu D, (Timisoara - Romania)

GRAPHIC STUDY ON HUMAN JAW AND FEA

Stanclu D. (Timisoara - Romanla)

THE INTERSECT FUNCTION IN VECTOR GRAPHICS SOFTWARE

Stan Gh. (Bacau - Romania)

FACTORS-DETERMINING THE RIGIDITY OF KINEMATIC LINKAGES WITH LEAD
SCREW, EQUIPPING THE INDUSTRIAL ROBOTS

Trit I N. (Brasov - Romania), Jonl N., Jon! A. (TimIsoara - Romania)

DESIGN ASPECTS OF ROBOTIC ARC WELDED JOINTS

Varga 8., Radulescu C. (Timlsoara - Romania)

USING THE POSITIONS PROBLEM AT THE ACAD SYNTHES!S OF THE WHEEL TEETH
PROFILE FOR SYNCHRONQUS TRANSMISSION WITH TIMING BELT

Velifek K., Ko3tél P., Pastlerovi M. (Bratlslava - Slovakla)

INTELLIGENT FIXTURES

Velidek K., MatiSova M. (Bratl - Slovakia)
ALGORITHM OF FIXTURE DESIGN

Zaludek M., Suba 0., Maitas M., Mal&é J. (Zlin - Czech Republic)

COMPARISCN OF MECHANICAL BEHAVIOR OF THE PARTS PRODUCED BY FDOM AND
LS METHODS OF RP TECHNOLOGY

Papers for Sesslon F: / Radovi za sekciju F:
APPLICATION OF INFORMATIOR TECHNOLOGIES N
BMECHANICAL ENGINEERING

Baldi V., Daneshjo N., Madad K., Salatova M. (Ko8Ice - Slovakla)
INFORMATION-CONTROLLING SYSTEMS OF PRODUCTION CELLS WITH
APPLICATION OF WEB TECHNOLOGY

Cloca M, (Siblu - Romanla)

APPLICATION OF INFORMATION TECHNOLOGIES AND COMMUNICATIONS IN
MECHANICAL ENGINEERING: USING WEB TECHNOLOGIES, INTERNET AND E-CASE
INSTRUMENTS
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F-16.

]

Cloca M. (Siblu - Romania), Buraga $. C. (lasi - Romania)

INSTRUMENTS AND WEB TECHNOLOGIES FOR IMPLEMENTING ARCHITECTURES

AND INTEGRATION INFORMATICS SYSTEMS IN VIRTUAL ENTEPRISE

Dagdlé P. (Krudevac - Serbla and Montenegro)

I%"[‘)E CLASSIFICATION EXAMPLE OF INFORMATION TECHNOLOGY APPLICATION IN
USTRY .

Dmdarevi¢ D., Djurlélé M., Mllutinovié 1. (U2ice - Serbia and Montenegro)

NEURAL NETWORKS IN PROCESSES MODELLING

Fldan T., Amaitlk S. M., Killg E. S. (Ankara - Turkey)

CONCEPT OF STEP AP224 FEATURES BASED MODELING FOR ROTATIONAL PARTS

Gavrlé Z. (KruSevac - Serbla and Montenegro)

REVIEW OF THE LATEST ICT TOOLS FOR ENGINEERING DESIGN

Ivanov D. {Salnt Petersburg - Russia)

A CONCEPTION OF A MODEL-BASED SYSTEM OF OPERATIVE ORDER CONTROL IN

COOPERATIVE PRODUCTION NETWORKS WITH THE USE OF INTELLIGENT AGENTS

Jenkole J., Sluga A. (Ljubljana - Slovenia)

WEB BASED SHOP FLOOR MONITORING

Karabsgovi¢ |. (Biha¢ - Bosnla and Herzegovina), Vojié S. (Blhaé - Bosnla and

t ] ), Dolagek V. {Sarajevo - Bosnia and Herzegovina)

TELEROBOTICS APPLICATIONS WiTH INTERNET ASSISTANCE

Kartunov S. K., Petrova D. I. (Gabrovo - Bulgaria) -

DATABASE MANAGEMANT SYSTEM FOR AUTOMATED DESIGN OF

MICROMECHANICAL COMPONENTS FOR PRODUCTS IN MICROSYSTEM

ENGINEERING

Marta C., Sporea |. (Timigoara - Romania)

COMPATIBILITY BETWEEN SIMULATION AND TESTS OF 100 MM BALLS FROM

AUSTENITIC MANGANESE STEEL (OAM) OF HATFIELD

Sarl B,, Kllig S. E., Son Y. (Ankara - Turkey)

WEB BASED OPTIMIZATION SYSTEM FOR MACHINING OPERATIONS

Stefanovi¢ M. D., Banovlé 2. A (Novi Sad - Serbla and Mdritenegro)

STRUCTURAL SYSTEM ANALYSIS IN FUNCTION CONTEXT ANALYSIS OF TOOLS

AND EQUIPMENT RESOURCES USING ORACLE CASE TOOL DESIGNER 6,

TalIn Z (Belgrade - Serbla and Montenegro), Jovanovlé V., Ostojié G. (Novi Sad -

Serbla and M 3gro), Ostojlé M, (Be!, - Sarbla and ), Ta3inS.

{Novl Sad - Serbla and Montenegro)

DATA ACQUISITION, MONITORING AND VISUALIZATION OF HEAT EXCHANGING

PROCESS USING PROGRAMMABLE CONTROLLER AND HUMAN-MACHINE

INTERFACE

Zoller C., lci H. (F -R a)

VIRTUAL MECHANICAL STRAIN BRIDGE INSTRUMENT

Papers for Session G: / Radovi za sekciju G:
APPLICATION OF MECHANICAL ENGINEERING IN OTHER
INDUSTRIAL FIELDS

Amarlel N, Comandar C., Leon D. {lagt - D C. (C: -
Romanla)

ISOCHRONGOUS CREEP CURVES FOR A NITRIDING STEEL
Andreescu F. (Brasov - Romania)

ELECTRICAL FIELDS, CURRENT DENSITIES AND ANALYTICAL CONDITIONS
REGARDING THE STATIONARY DISCHARGE OF THE ARC WITH
THERMOELECTRONIC AND AUTOELECTRONIC EMISSION

Andi F., Andreescu B. (Brasov - )

PHYSICAL PHENOMENA TAKING PLACE IN THE ARC COLUMN
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G-23.

G-24.

G-25,

Andreev A, B., Racheva M. R. {(Gabrovo - Bulgaria)

BOUNDS OoF THE ESSENTIAL FREQUENCY FOR THE FOURTH - ORDER PROBLEMS
CONTAINING THE EIGENVALUE PARAMETER IN THE BOUNDARY CONDITIONS
Anghel G., Tucu D., Mneris D. (Timlsoara - Romanla)

ELEMENTS OF MECHANICAL ENGINEERING FORLYOPHILIZATION TECHOLOGY

V. (Timl
THE ERGONOMIC DESIGN OFA MEDICAL OPERATION ROOM
G, AV

SPATIAL OSCILLATIONS
Y. { vo - Bulgaria)
USING THE ELEMENTS OF I-a, Il-a, 1li-a, W-b, IV-b, V-b, VI-b GROUPS AS REDUCTORS
IN SATURATION WITH ELEMENTS OF THIRD PRINCIPAL-GROUP
Baksys B., Fadaravlgius A., Puodzlunlene N, (Knunan Lithuanla}
VIBRATORY COMPENSATION'OF INTERDEPENDENT POSITION ERROR OF
AUTOMATICALLY ASSEMBLED PARTS
Batik S., Dragiovi¢ B. (Kolor - Sorbla and Montenegro)
THEORETICAL APPROACH TO SOME CONTAINER YARD AGY ROUTING PROBLEMS
Bauriene G., Bubulls A, Pllkauskas K. (Kaunas - Lithuaila)
VIBRATION DRIVES WITH: COM OSITE STRUCTURE PIEZOCONVERTERS
8ibire L., Cobrea.C.  (Bacal

COMPARATIVE STUDY RE!

'DlNG SEISMIC ANALYSIS OF TALL TOWERS

! 'A.SME. STANDARDS

Biblre L., Cobtea C. (Bacau - Romanla)

PROCESS RISK ASSESSMENT OVERVIEW OF HAZOP ASSESSMENT METHOD IN
CHEMICAL PROCESS PLANTS

Bibii M. (Slblu - Romaiila)

OPTIMISATION OF THE CATHODE HEATING MECHANISM BY ION AND FAST-
NEUTRAL BOMBARDMENT AT IONIC NITRIDING PROCESS

4. (S1blu - Romanila)

TEMP RATURE AND PRESSURE — BASIS PARAMETERS AT IONIC NITRIDING
PROCESSES

Bobovich B. (Moscow - Russia)

ANAEROBE GLUE-HERMETIC FOR THE INSURANCE AND SEALING OF THE
THREADED JOlNTS

Boldyrev A. 1, Smolentsev V. P., Dolgushin V. V. (Yorénezh - Russla)

MEANS THAT PROTECT TECHNOLOGICAL EQUIPMENT FROM DESTRUCTION IN
THE PROCESS OF ELECTROLYTIC MACHINING

Botls M. N., Dmgamscu "Gh. (Timlgoara - Romanla)

PHOTO-CHEMICAL ETCHING
Botls M.N., D. (Timi -R )
GLASS ETCHING

Buldos T., Lucaclu 1., Ursu M. P. (Oradea - Romania)

RESEARCH AND CONTRIBUI'IONS REGARDING THE REALIZATION OF METAL-
GLASS JUNCTIONS, USED IN MAGNETRON-TYPE MICROWAVE GENERATORS
Cloban 1. C, (Bru;nv - Romanla)

SISTEMATIZATION OF TRANSVERSAL MOBILE COUPLINGS

Coman L. (Resla - Romatila)

EXPERIMENTAL RESEARCH REGARDING THE EXPLODING WIRE GEOMETRY IN THE
CASE OF ELECTROHYDRAULIC DEFORMATION

Coman L. (Reslta - Romanla)

THE INFLUENCE OF ELECTRODE GEOMETRY ON SHOCK WAVE PRESSURE IN THE
CASE OF ELECTROHYDRAULIC DEFORMATION

Comandar C., Amarlel N., Leon D. {lagl - Romanla), Dumitrache C. (Constanta -
Romanla)

INDENTATION CREEP CURVES FOR ALLOY STEEL

Cotefls A. (Bala-Mare - Romanla)

AUTOMATIC ADJUSTMENT SOLUTION, WITH FLUIDIC ELEMENTS OF MONOSTABLE
TYPE, FOR THE ADVANCE FORCE AT THE PNEUMATIC ROTATING HAMMER DRILLS,
MADE IN ROMANIA
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Demian M., Demian G., Vaslle T. (Tr.Severin - Romanla}

STUDY'S ABOUT METALLIC MATERIAL STRUCTURES EVOLUTION ON THE PIPES
Dojéinovié M., Bordevi¢ V. (Belgrado - Serbla and Montenegro)

THE POSSIBILITY OF POLYMER MATERIALS APPLICATION IN REPARATION OF
HYDRAULIC MACHINERY PARTS DAMAGED BY CAVITATION

Dragovl¢ B. (Kotor - Serbia and Montensgrn), Zralé (Belgrade - Serbia and
Montenegro), Bauk S., Mara& V. (Kotor - Serbla and Méhtenegro)

DYNAMIC AGV DEPLOYMENT INCY

Dreucean A. (Timlgoara - )

STAND FOR DETERMINING THE SYNCHRONOUS BELTS LOAD-EXTENSION
DIAGRAMS

Gubencu D., Botis M. N. (Timlsoara - Romanla)

EXPERIMENTAL MODELING OF THE TRANSFER FUNCTION OF MEASURING
SYSTEMS WITH MAGNETIC FLUID PRESSURE TRANSDUCER USING SIMPLE OR
MULTIPLE REGRESSIONS

Gubencu D. {Timlsoara - ), Han A, (B - France)
ANALYSIS OF SOME SYSTEMATIC ERRORS IN CASE OF PNEUMATIC ACTIVE
CONTROL OF CYLINDRICAL SURFACES

Gubencu D., Slavicl T., Dreucean A., Reviczky-Levay A., Botis M. N. (TImlsoara -
Romanla)
COMPUTER-AIDED EXPERIMENTAL STAND FOR THE ACTIVE CONTROL
SIMULATION OF CYLINDRICAL GRINDING

lacob V. 8. (Brasov - Romanla)

POLYHEDRAL TESSELLATION ON SPHERICAL ZONES STARTING FROM REGULAR
ANTIPRISMS

/] s P., B kas V., kas A., Ferevi€ius D, Sirvydls J. (Kaunas -
Lithuania)
THE INVESTIGATION OF THE ELECTRIC VIBRATORS FOR SILAGE MASS
THICKENING

ligakojis P., Sapragonas J., Mark§altls D. (Kaunas - Lithuania)

CAR SUSPENSION MODEL

lorga D., Mekkl Ch., Ostola D. (Timigoara - Romania)
STUDY REGARDING THE AMBIENT TEMPERATURE INFLUENCE ON THE DIRECT
INJECTION DIESEL ENGINE POLLUTION DEGREE AND IT'S ENERGETICAL
PERFORMANCES

Irimescu L., DI E. (Suceava - ), Y. Berthier (Lyon - France)
ASPECTS OF ANALYTICAL EVALUATION OF INTERFACIAL MICRO-SLIP DUE TO
ELASTIC DISSIMILARITY
tvanov A. L., Javerova J. G. (Sofia - Buigaria)
PHYSICAL AND GEOMETRICAL NONLINEAR OSCILLATIONS OF MATHEMATICAL
PENDULUMS’ SYSTEM
lvanov A., Paviov P,, Dlkanarov A. (Sofia - Bulgaria)
MODELLING OF NONLINEAR DYNAMICAL INTERACTION IN THE HORIZONTAL PLANE
BETWEEN THE BOGIES AND THE OVERSPRING BEAMS OF A PASSENGER WAGON
Jotautiene E. (Kaunas - Lithuanla)
A THEORETICAL STUDY OF SOUND WAVES PROPAGATION IN THE CURVED
SECTION OF A PIPE
Jula A, Lateg M. (Bragov - Romanla)
EXPERIMENTAL RESEARCHES REGARDING THE DYNAMICS OF TRIPOD
COUPLINGS
Jula A, Lates M., Chisu E., Savescu D. (Bragov - Romanla}
EXPERIMENTAL EQUIPMENTS FOR RESEARCHES REGARDING THE DYNAMICS OF
TRIPOD COUPLINGS -
Karalvanov D. {Sofia - Bulgaria)
A NEW FRICTION DAMPER FOR S/R MACHINE'S COLUMN OSCILLATIONS
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HYDROMECHANIC DEEP DRAWING OF FLAT AND BULGING BOTTOM TAPERS
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ON THE DYNAMIC MODELLING OF THE TRIPOD COUPLING AS A MLLTIBODY
SYSTEM WITH DEFORMABLE ELEMENTS

Lazovi¢ T., Mitrovi¢ R., Ristivojevié M. {Belgrade - Serbla and Monter egro)
LOAD DISTRIBUTION BETWEEN ROLLING ELEMENTS OF BALL AND ROLLER
BEARINGS
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ABOUT FORMALIZATION IN SEARCHING FOR VERSIONS OF ASSEVBLED UNITS
Leparov M., Dinev G. (Sofla - Bulgaria)

ABOUT MULTIPLICATION OF ASSEMBLED UNIT

M bod

E. (Brasov - R
APPLICATION OF FORCED VIBRATIONS TO THERMAL CUTTING OFERATION
Machedon T., Olah A., And s M E. (Brasov - R,

ASPECTS CONCEINING THE RELATION BETWEEN THE CONSTRLCTIVE DESIGNS
AND WELDING TECHNOLOGIES FOR JOINTS FROM METALLIC BRIDGES TYPE :
ORTHOTROPED PLATE

Manescu T. $., Pastor A. E. (Regita - ia), PI B [+N], o -
Romania)

SUPERFICIAL LAYER HARDENING OF PLANAR CAMS FOR HIGH POWER DIESEL ENGINES-

Mirlca R. F., Dabre G., Dascalluc M. (Bucharest - Romanla)

ON THE REDESIGN BY APPLYING THE PRINCIPLES OF SYSTEMATIC DESIGN TO

THE MODERNISATION OF MECHANICAL SYSTEMS

Moga D. R, Stanclu D, (TimlIsoara - Romania)

BIOMECHANICAL CONSIDERATIONS FOR SACRO-ILIAC JOINT AND MPLICATIONS

FOR SEATING POSITION

Mordehal V. M. {(Campbell - USA)

DEVELOPMENT CF COMBINED ELECTROCHEMICAL METHODS OF TREATMENT

Nedelcheva P. M., Petrov M. S. (Gabrovo - Bulgaria)

MATHEMATICAL SIMULATION OF THE PERFORMANCE OF A CYLINDRICAL COLLET

FROM A PRECISE COLLET CHUCK

Ormandzhiev K., Todorov T. (Gabrovo - Bulgaria)

NUMERICAL METHOD FOR DETERMINING OF THE DYNAMICAL PRCCESS IN

PRESSURE SYSTEM OF HYDRO POWER STATION WITH PARALLE_ WORKING

HYDRAULIC TURBO-ALTERNATORS

[o] K., Yord S., Ivanov P, (| Bulgaria)

EXPERIMENTAL STUDY OF DYNAMICAL PROCESSES IN PRESSURE TURBO-SYSEM

IN REAL TIME

Padure G. (Timlsaara - Romanla)

LIGHTWEIGHT VEHICLES AND ENVIRONMENT POLLUTION

Panayotova G., Petrov N, (Burgas - Bulgarla)

INVESTIGATION OF WAVE TYPE SOLUTIONS OF THE QUAZILINEAR SYSTEM,

DISCRIBING A NONLINEAR ELEKTRODYNAMICAL MODEL OF THREE

CONSERVATION LAWS

Patkovié D. (KruSevac - Serbla and Montenegro)

POSSIBILITY OF OPTIMAL SYSTEM IMPLEMENTATION

Phileva R., Panev S. (Sofia - Bulgaria)

CONTROL SYSTEM OF THE OUTPUT VOLTAGE OF AUTONOMOUS INVERTERS

Pi B, C. (Huned, Minescu T. §. (Regita - Romania)

CONSIDERATIONS REGARDING THE ANALYSIS WITH COSMOS/M 2ACK OF THE

DEFORMATION STATE FROM THE STRENGTH STRUCTURE OF A TRAVELLING CRANE
C.(H - ), M2nescu T. §., Pastor A. Pralsach Z. 1.

(Remn - Romanla)

CONSIDERATION REGARDING THE MATERIAL USED IN CALCULATION OF THE

OBTURATORS OF THE VALVES FROM HYDROELECTRIC DAMS
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FOR COAL WORKING

Ruggloro A, Scnatore A, (Fisclano - Italy)
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| 2. Bosma and Herzegovina 6 13. |Poland 4
3. 52 14. |Rommania 168
4. 1 15. |Russia 21
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GENERAL INFORMATION

Ptace of keeping: Herceg Novi

Herceg Novl is situated at the entrance of the
Boka Kotorska Gulf in Mediterenian, cuddling
among numerous specles of tropical and
subtrepical plants. This is the film festival and
carninal metropolis! For almost three decad

OPSTE INFORMACIJE

Mesto odrzavaanja: Herceg Novi

Herceg Novi je smedten na ulazu u
Bokokotorski  zallv, raskodno  ispunjen
tropsklm I suptropsklm rastln]em To Je grad

ik Vet trid ij

ArS.

se festival

there has been a festival on glorifying the
flower mimosa.

Like nature, history has also left the rich
heritage with the seals of different epachs and
the irportant art treasures.

Since It was the fatest town founded on the
Adriafic coast it was named Novi, meaning
“the latest™. its present name dates back from
time when the town was run by Herizeg
Stjepan Vukcic Kosace when town flourished

Poput pritodnog nasledja, grad ima i ono
istorijsko, jer su razlitite epohe ostavile svoj
petat i znatajno umetnigko blago.

Grad je nazvan Novi kao poslednji osnavan
grad na jadranskoj oball. Njegovo danasnje
ime Herceg Novi datira iz vremena procvata
tokom vladavine hercega Stjgpan Vukéiéa
Kosace.

Danas je grad poznat i kao centar

These days it is welHknown as the center of health
tourism, with the famous spa resort Igalo.

Herceg Novi is 120 km westward from
Podgerica, 100 km westward from Bar, 20 km
westward from Tivat, 600 km southward from
Belgrad, 630 km h d from Ni§ and
25 kmr eastward from Dubrovnik.

Arrival in Herceg Novi:

Bycar

From Belgrad by relation: Belgrad - Ljig -
Gomji Mitanovac - Cagak - PoZega - Uzice -
Nowa Varo$ - Prijepolje - Bijelo Polje -
Moj<ovac - Kolasin - Podgorica - Cetinje -
Budva - Lepetane - Kamenari - Herceg Novi.

From NI3 by relation: Ni3 - KruSevac - Kraljevo
- Cetak - PoZega - UZice - Nova Varos -
Prijepolje - Bijelo Polje - Mojkovac - Kalain
- Pedgorica - Cetinje - Budva - Lepetane -
Kamenari - Herceg Novi or

Ni§ - Kru3evac - Kraljevo - Raska — Novi
Pazar - Ribarlte - Ro2aje - Berane -
Mojeovac - Kotain - Podgorica - Cetinje -
Budva - Lepétane - Kamenari - Herceg Novi

Hotel as car parking.

By plane

Alrpor: is in the Belgrade, Podgorica, Tivat
and Dubrovnik, From Belgrade to Podgorica
and Tivat it has normal alr-line.

Price of return air-ticket Beograd - Tivat -
Beograd is: 155,- EUR
In price are implied: return air-ticket, airport's

tvenog turizma sa pe banjcm
Igalo.

Herceg Novi je 120 km 2zapadno od
Podgorice, 100 km zapadno od Bara, 20 km
zapadno od Tivta, 600 km JuZno od Beograda,
630 km jugo-zapadno od Nida | 25 km istoéno
od Dubrovnika.

Dolazak u Herceg Novi:

Kollma

Iz Beograda relacijom: Beograd - Ljig - Gomji
Mitanovac - CaZak - PoZega - UZice - Nova
Varos$ - Prijepolje - Bijelo Palje - Mojkovac -
KolaZin - Podgorica - Cefinje - Budva -
Lepetane - Kamenari - Herceg Novi.

1z Nida relacijom: Ni3 - KruSevac - Kraljevo -
Cakak - Poega - UZice - Nova Varo3 -
Prijepolje - Bilelo Polje - Mojkovac - Kotagin
- Podgorica - Cetinje - Budva - Lepetane -
Kamenari - Herceg Novi ili

Ni3 - KruSevac - Kraljevo - Raska — Novi
Pazar - Ribarite - RoZaje - Berane -
Mojk - Kola&in - Podgorlca - Cetinje -
Budva - Lepetane - Kamenari - Herceg Novi

Hotel ima parking.

Avionom

Aerodrom je u Beogradu, Podgorici, Tivtu i
Dubrovniku. Od Beograda do Podgorice i
Tivta ima redovna avio linija.

Cena povratne avio karte Beograd - Tivat -
Beograd je: 155,- EUR
U cenu su uratunate povratna avionska karta,
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and security’s tasiff, bus transportation from
air-port Tivat to hotel and vice versa.

Reservation and sale of air-tickets you can do
by tourist agency *SKY PASS" - Belgrade.

By bus
« From Belgrade to Herceg Novi bus go in:
16.00 1730 1900  20.00
21.20 22,00
Price of return bus-tickel Belgrade — Herceg
Novi - Belgrade is: od 24,- to 32,5 EUR,
degending from carmler.
» from Ni3 to Herceg Novi bus go in:
19.00
Price of return bus-ticket NI3 — Herceg Novi -
3 is: 27,- EUR.
From bus station to Hotel “Plaza"” is ~ 200 m.

Upan arrival accommodate first. If there is
time go to the Conference Office and register
(on reception desk in hoted “Plaa”). If you are
late please go directly to Conference Opening
Ceremony. You can regisber later,

Participation fee:

For first autor participatior. is free.

Participation fee for arother authors and
participants Is: 50,- EUR.
Participation fee comprise: participation in
Conference, Proceedings, CD-ROM, other
materials and coctails,

Registration and fees:

Proceedings, CD-ROM and other materials
will give to participants o registration desk in
hotel “Pla%a“.

The registration desk will be open on Friday
September 19, 2003, from 12 ® to 20 © at
Hotel “Plaza".

The Secretariat will alsc operate during the
Conference.

For forelgn participants  pay

aerodromska | bezbedonosna  taksa,
organizovan autobuski prevoz od livatskog
aeradroma do hotela i obratno.

Rezervacija | prodaja avio karata v3i se kod
turisticke agencile: “SKY PASS” - Beograd.

Autobusom:

« {zBeograda za Herceg Novl autobus
polazi u:
16.00 17.30 18.00 20.00
21.20 22,00

Cena povraine autobuske karte Bzograd —

Herceg Novi - Beograd je: od 1600, do 2150,

din, zavisne od prevoznlka.

¢ |z Nifa za Herceg Novi autobus golazi u:
18.00

Cena povratne autobuske karle Ni§ ~ Herceg

Novi - Ni$ Je: 1800,00 din.

Od Autobuske stanice do Hotela “Plaza” je

~200 m.

Po dolasku u Herceg Novi prvo se smestite.
Ako imate vremena prijavitle se na
Registracionom mestu  Konferencife (do
recepcije u hotelu “PlaZa”). Ako kasnite
molimo Vas da odete direktno na Czaremoniju

. MaZete I kasnje da se priavite.

Kotlzaclja:

Prvi autori su oslobodeni platanja katizacije.
Kotizacija za ostale autore | uZesnlke
konferencl]a Iznosl 3. om 00 din.
Ke

zbornik radova. CD- ROM ostali §empam
materifal i koktele.

Registracija | pla¢anje:

Zbornici radova, CD-ROM | ostali 3tampani
materifal ¢e bitl urugeni ugesncima na
registracionom mestu u hotelu “PlaZa®.
Registraciono mesto ée bitl otvorend u petak
19. septembra 2003, od 12% do 20™ u Hotelu
“Plaza”.

Organizacioni sekretarijat ¢e raditi tokom cele
Konferencije.

of Zad te uesnike kotizacija se mo2e platiti

registration fee is in cash on registration desk.
Credit cards are not accepted.

preko Ziro ratuna Vide tehnitke masinske
Skole Trstenik: 840-81 B660- 91 kod Uprava
za javna platanj

za RaDMI 2003“ Ill dlreklno prt evalIranju
na registracionom mestu na dan dolaska.
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Accommodation:

Accommodalion capacllies have been
reserved both In Hotel "Plaza” of Herceg
Novi.

Hotel PlaZa ( A category: ****) is situated
downtown, on the very shoreline, on the Pet
Danica Promenade.

Each room has balcony looking onto the sea,
bathroom, toilet, telephone and radio. All
appartments have color TV set in addition.
The hotel has summer garden restaurant,
private beach, Indoor swimming pool with
warm sea-water and outdoor childrens' one,
sauna, congress and concert hall, pizzeria,

Smestaj:

Smestajni kapaciteti su rezervisani u Hotelu
"Plaza" Herceg Novl.

Hotel PlaZa ( A kategorije: ****) se nalazi uz
samu obalu na 3etalistu Pet Danica.

Sve sobe su sa balkonom 1 pogledom na
more, kupalllom. telefonom | radiom. Svi
apartmani su opremijeni kolor TV-om. Hotel
ima letnju ba3tu, sopstvenu plaZu, zatvoreni
bazen sa toplom vodom, otvoreni bazen za
decu, saunu, kongresnu i koncertnu dvoranu,
pleeriju, pivnicu, kuglanu, frizerski salon,
ambulantu, vl§e bullka diskoteku. Opremljen

beer cellar, bowling hall, haird r's and
barbershops, firs-aid station, numereous
boutiques, disco club. Central heating and air
conditioning.

Capacities will be reserved from 19. to 23.
September 2003,

Daily room prices with full pansion for one
person in Hotel "Pla%a”™ are:

= Single toom 30,- EUR
+ Double room 25,-EUR

Accommodation reservation has to be made
by tourist agency “SKY PASS" - Belgrad (tel:
011/324-8437, 011/322-8640, 011/334-5600;
fax: 011/324-8891 and e-mail:
skypass@eunet.yu).

Honour diner and plcnics:

Organlzers are ptaned for participants of
Conference:
< Honour diner with musical programme
« Price for paiticipants situated in hotel
*PlaZa” by-person s 15,- EUR
+ Price for participants not situated in
hotel "PiaZa” by person is 20,- EUR
< Plenle to:
+ Kotor (by bus) 8,- EUR
o Peradke otoke (by boat) 10,- EUR
Sale of tickets for honour diner and picnics
you can do by tourist agency “SKY PASS" -
Belgrade.

Currency

je si

Kapaciteti su rezervisani od 19. do 23.

septembra 2003,

Cene d $taja sa polu

po osobl u Hutelu “Plaa” su u:

« Jednokrevetno] sobi 30,- EUR
¢ Dvokrevetnoj sobt 25,-EUR

Rezervacija | prodaja soba vr3i se kod
turistitke agencije: "SKY PASS" - Beograd
(tel: 011/324-8437, 011/322-8640, 011/334-
5600; fax: 011/324-8891 i e-mail:
skypass@eunet.yu).

Svetana vedera | [zleti:

Organizatori su pripremili za u&esnike
konferencl]e
< Svefanu veteru sa. muzléklm pragramom
e cenaza uéesnike koji su smestenl u
hotelu “Pla3a” po osobije - 15, EUR
* cenaza uéesnlke koji nlsu smesteni u
hotelu “Pla2a® po osobi e 20,- EUR
“  l2lete za:
» Kotor (izlet autcbusom) 8,- EUR
o Peradke otake (iztet brodom) 10,- EUR
Prodgja vautera za svelanu veferu | izlete
i3l se kod turistitke agencije: "SKY PASS" —
Beograd.

All payments in the Serbia are in Serblan dinar, Exchange rate depends on current
exchange rate. On 30 July the following rates could be galned: for 1 EUR approx. 66 din,

for 1 USD approx. 59 din.

All payments In the Montenegro are in EUR and USD.
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Abstract: Over the last decade fluid power was exposed to strong competition from other means of transmitting power
(electrical and mechanical). To retain current position in the market, fluid power technology must use its specific advantages
and to utilize advantages of other technologies. One of these technologies is associated with computer application. This
paper shows how computers are today applied in fluid power technology. They are used in control and data analysis, design
& modelling of components and systems, and even marketing & e-commerce. With computer applications the future of fluid
power technology is magnificent.

Keywords: fluid power, computers, control, design & modelling, marketing & e-commerce

1. INTRODUCTION

The expression fluid power may be used to describe any process, device, or system that converts, distributes, or
controls power through the use of a pressurized liquid or gas [1]. In the present days fluid power industry has
relatively substantial and stable posilion in the world market. USA, as the onc of thc richest and the most
prosperous cconomies in the world, is a global leader in manufacturing and selling of the fluid power products
(over the 40 %). In USA alone, sales of fluid power equipment grew from a meagre $ 1 million at the end of
World War II to over $ 12 billion in 2000 [1], [2]. The fluid power industry had two remarkable periods of
growth in the last 20 years. The average annual growth rate between 1987 and 1990 was 9.5%. Between 1993
and 1995, annual growth averaged 11.7%. These high rates resulted primarily from growth in existing markets,
but the introduction of electrohydraulic and electropneumatic tcchnologies opened up new markets, such as
active suspensions on automobiles, and re-established the industry in older markels, such as l'obqﬁcs, Fhal had
been lost to exclusively electronic technology in the early 1980s. Similar trends can be noticed in other

developed counties.

In the beginning of this century, fluid power must achieve some goals in order to ensure its continued progress
and growth, preserve currcnt position in the market and compcle efﬁcient?y w'ith other cnergy u-fm's{"er
technologies (mechanical and, especially, electrical). These goals can be categorized in seven areas of activities

as follows:
» Energy Conservation,
» Leakage Control,
» Fluid Stability Control,
» Proactive Maintenance,
« Contamination Control,
« Microcomputer Control,
« Computer Aided Engineering [3].



In a specific way, all tl_lese activities imply computer application, and the last two directly include computers in
ﬂle}r performance. So, in the next chapters of this text, some examples of computer applications in contemporary
fluid power technology will be discussed. ' '

2. MICROCOMPUTERS IN CONTROL AND IN DATA ANALYSIS

One of tl}e most magqiﬁcent contributions of microcomputer's applications in fluid power technology is the
opportunity it offers to implement sophisticated control and data analysis algorithms on the computer.

Since the latest 1940's, fluid power researchers have tried to create technology that should integrate the
electronic "brain" with fluid power "muscles”. In order to achieve this task different control strategies were
developed and implemented in fluid power system [3] (Fig 1.). As can be seen in this figure, control strategy
trends reveal that the open loop control system is rapidly giving way to the many types of closed loop control.
The use of PID control has begun to decline, as is the optimal control strategy. The new sophisticated control
system follows the adaptive and advanced expert knowledge strategy based on fuzzy logic, neural nets and
genetic algorithms [4]. The trend to a smarter and more responsive control strategy will continue long into the

future.
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Figure 1 Control strategy trends

There are a lot of examples of application of new-sophisticated fluid power control systems. Here are briefly
specified some of them: for knowledge bascd systems -~ intelligent control of mcchatronic fluid power systems
[4], for neural nets — position control system using servovalve controlled cylinder and a neural network in the
feedback loop [5], [6], for fuzzy logic — application of fuzzy logic controller to control proportional valve in the
hydraulic luffing system of the self-propelled crane jib [7], application of fuzzy logic controller to control
servovalve in hydraulic pressure control system for rolling mill [8], for ncw neuro-fuzzy - paper [9], and many more
othcrs. It also should be mentioned that these artificial intelligence control techniqucs are still not robust enough
lo providc the requircd level of safcty, thus there are nol many implementations of these control techniques in
industrial applications in which the safety is critical.

The use of microcomputers for data acquisition has been overwhelming in most fluid power laboratories. "1'he
major function of the microcomputer tends to be nothing but a monitor for multiple sensors and a data logger.
Very popular software for such purpose is LabView. The current trend is in extending microcomputers use to do
diagnosis and troubleshooting which are parts of real time condition control. The kemel of diagnosis and
troubleshooting is to have an inference engine, which can analyse and interpret data acquired from the system.
Researchers are concentrating on the development of an inference engine, which combines the analytical models,
statistical data and/or expert opinions. The direction is advancing from a deterministic deciston making process
to an experimental/statistical forecasting approach and now to more realistic knowledge based failure prediction
technology. The increasing amount of commercial sofiware available for aiding in maintenance management is a
major trend and is needed in this area. It has becn found that the use of neural network principles for sensing and
interpreting non-definable parameters along with fuzzy logic for processing expert knowledge is an important
new trend offering great promise [10]. :




3. PERSONAL COMPUTERS IN DESIGN

Tufo different design approaches in fluid power technology are distinguished. The first is associated to design of
fluid power components and the second to design of fluid power systems. Although these two design approaches
are basically different they are strongly correlated.

3.1. FLUID POWER COMPONENT DESIGN

For a simple component, the designer may be able to accomplish this task using a trial and error approach or his
experience. However, if it is a relatively complex one such as pump, compressor, motor, cylinder, etc., the task
becomes more difficult. To tackle today's highly demanding applications the engineer must have more powerful
tools. It is totally unacceptable from a cost standpoint to permit the design factors of a hydraulic component to be
estimated and then fabricate the component to sec if it works. The best tool available is the personal computer
with an effective software packages.

Figure 2. Fluid Power Component Design Process

A contemporary approach to computer-aided design of fluid power component should pursue procedure of 3D
virtual prototyping shown in Fig. 2. Using the parameters defined in design goal, component designer choose
design concept and implement fluid power design principles onto the PC, in order to develop appropriate
numerical model for calculating component dimensions. She/he writes original software using one of common
program languages (C, C++, Fortran, Visual Basic, Pascal, Java, etc.) or uses a design software package (like
MathCAD, Maple, Mathematica, etc. or even spreadsheet program like Microsoft Excel). Results of numerical
sizing calculations are often exported to external database file which format is recognizable by some CAD
software, such as (CATIA, Solid Works, Mechanical Desktop, Inventor, PRO/Engineer, etc.). Previously, design
engineer drew parametric 3D presentation of designed fluid power component in CAD software. The software
interprets data of numerical calculation and then generates 3D virtual prototype of fluid power component. It is
easy to obtain complete design documentation from this virtual prototype or even complete technological
procedure for manufacturing segments or even whole component. Results of 3D virtual prototyping performed at
Department of Energelic and process engineering - Faculty of Mechanical Engineering Kragujevac, for several
fluid powcr components are shown in the picture 3. Correct virtual protatype enahles manufacturer to construct
physical component prototype that can go to production, after the positive evaluation period through laboratory

tests.

Application of CFD (Computational Fluid Dynamics) method can significantly improve component design
because it creates possibilities for extensive exploration. It offers the effortless, but also inexpensive way of
estimation and examination of relevant flow performance of an arbitrary fluid power component. It eliminates
the requirement for expensive experiments that often have uncertain results. With systematic interpretation of
CFD results, we obtain more precise values of paramcters that we use in the component design. Many
commercial software for CFD exists on the market and the most predominant are Fluent, Star-CD, CFX,
Phoenix, etc. Examples of CFD applications in fluid power are numerous and some of them can be found in

references [11] - [15].
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Figure 3. Examples of 3D virtual prototyping performed with different CAD software
a) disassembled pneumatic cylinder — Mechanical Desktop,
b) spool and sleeve — CATIA, ¢} parts of vane pump - Inventor

Figure 4. Examples of CFD application in fluid power - Fluent
a) simulation of fluid flow in external gear pump [11],
b) velocity distribution in different compensated spool valves [12]



3.2. FLUID POWER SYSTEM DESIGN

The generalized fluid power system design process is illustrated in Fig. 5 [16]. From the design goals, the design
- concept to be integrated into the fluid power system must be established and a system schematic must be
developed along with the operational specifications for the system. Once these tasks are completed, the designer
will enter into the component sizing and selection process. One of the interesting characteristics of fluid power
technology is the common belief that it is "easy" and hence one does not need to be a specialist to apply it. Thus
anyone with an elementary knowledge of mechanical engineering feels that she/he can design and build a system
using off the shelf components selected from catalogues provided by manufacturers and only some elementary
calculations of powers, flows and pressures. In most cases simple system, designed this way, will perform in
some fashion, not necessarily optimally. In the past when the sizing and selection phase was completed, the
components would be purchased and a prototype system constructed. The system performance was not simulated
and the success of a particular system was mainly a result of the experience of the designer and luck. The actual
performance characteristics were evaluated through laboratory and field tests using the system prototype.
Optimisation was a function of a process, which was normally called “cut and try”.

Figure 5. Fluid Power System Design Process

The engineering world has long known that the analysis and simulation phase of fluid power system
development is very important in producing a successful fluid power system with minimum time and cost. To
tackle this, at present time, highly demanding phase, engineer must have powerful tools. It is totally
unacceplable rom & cost slandpoint te permit the design factors of a fluid power system to be estimated and then
fabricate the system to see if it works. The best tool available, and one which is becoming more useful every day,
is personal computer. Digital computer analysis and simulation of fluid power systems is now widcly used and
accepted as a desirable, and sometime essential, element of the design stage of major fluid power project. Design
cngineer, with access to a personal compulter, may adopl onc of three possible strategies, when considering its
application to numerical analysis and simulation [17].

The first procedure treats thc mathematical equations that describe the behaviour of the fluid power sysiem as
any other system of differential equations (for dynamic analysis) i.e. algcbraic equations (for stationary analysis).
This system of equations is being numerically solved using any of the established numerical methods by writing
the software code in one of the already mentioned programming languages. Although there are relatively lots of
public or commercial libraries with FORTRAN/C codes for solving differential/algebraic equations (public:
GELTA, ATOMFT, Deuflhard's Fortran codes, Netlib, etc, and commercial: IMSL, NAG, Numerical Rc;cipcs,
etc. [18]), an fluid power engineer must be mathematical "genius" and computer expert to accomplish this task
due to high inherent nonlinearities in components (especially in valves), and hence in systems. One more fact
that goes against this procedure is that the written computer program may be of limited use with respect to other
simulations of the system that may appear. It also demands more time but less financial resources to solve the
problem comparing to other procedures.
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Figure 6. SIMULINK model of electrohydraulic servovalve [22]

The second approach considers the use of any of standard simulation packages easily adaptable to fluid power
application. At the Fluid Power Net web cite [19], it can be found about twenty general-purpose packages for
modelling the behaviour of fluid power components and systems. The most prevalent are: MATLAB with
SIMULINK, ASCL, VisSim, 20-Sim, BuildSim, MATRIXx, MathModelica, etc. These packages are very
flexible, simple and they do not demand big time consumption for model development. Many of these packages
have optional (commercial and non-commercial) fluid power oriented toolboxes, like Hydraulic Block Set
Toolbox for MATLAB [20] and HyLib for Modelica [21]. In addition, these packages have the ability to
simulate opcration of artificial intelligence (Al) controls like fuzzy logic, neural ncts, etc., and can be used in
hardwarc-in-loop applications. A very important feature of some of these packages (like VisSim) is that we can
develop a control system by simulation, und after translating the code into C++ language embed it on a chip [4].

From 1984 until today MATLAB has evolved into an interactive system and programming language for general
scientific and technical computation and visualizalion, and became one of thc most popular general-purpose
package in higher education as wcll as industry. According to its produccr - The Mathworks, MATLAB has
more than 500,000 useis today and is uscd in a wide variety of industrial areas, making it a first choice tool for
many engineering problems, The MATI.AB’s features include [20]:

¢ Numerical computation routines for calculations with scalars, vectors and matrices,
Routings for solving ordinary differential equations numerically,
2D and 3D Graphic routines for data visualization,
Interactive language and programming environ-mint,
Tools for building custom GUISs,
Interface to external languages, like C, Fortran and Java (allows also intcraction with e.g. multi-
body-simulation environments like ADAMS), .

¢ Support for data acquisition and real time control via external toolboxes.
MATLAB includes hundreds of built-in-functions and several tenths of toolboxes of functions for specific
purposes. The most significant toolbox is SIMULINK for the simulation of linear and nonlinear dynamic
systems. SIMULINK is a graphical, inter-active program that allows dynamic systcms of almost any kind to be
modelled by simply drawing a block diagram on the screen. It can handle linear, nonlinear, continuous-time,
discrete-time and multivariable systems as well as hybrid systems and conditionally execution. The user has the

* & & o o
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choice of different integration methods, optimised for different kinds of problems, e.g. stiff systems. SIMULINK
is a very powerful tool to model even large-scaled systems for dynamic simulations. Complex simulation
~models, like complete aircraft hydraulic systems, including actuators, aerodynamic forces and controllers or
- other hydraulic systems found in mobile machines, excavator, wheel loaders etc. can be simulated at very
reasonable effort and simulation time. The obvious example is modelling of dynamic of the one of the most
complex and highly nonlinear standard fluid power component - electrohydraulic servovalve — Fig. 6. [22]

The third procedure involves the use of general hydraulic simulation packages. More then thirty general
hydraulic simulation packages can be found at the market [19], such as: BathFP, DSHPlus [23], AMESim,
HyPneu [16], Flowmaster, Hopsan, HydroAnalyst, ITT Sym, PneuCAD [24]. The foundation of the analysis
approach used in the most of these packages is visual modelling that relies upon the fact that all components are
composed of several basic elements (e.g., mass, damper, spring, friction, orifices, etc.). These software packages
include a large number of so called generic components stored in component libraries for use in any number of
hydraulic/pneumatic systems. The component library in program contains all of the basic elements of design in
the form of icons, models, and data sheets. Special components, which are manufactured for unique applications,
can be modelled and put into the component library, but there is no such flexibility as in general-purpose
packages. The user simply joins the correct icons together to form a complete system. A hydraulic system is
composed of interacting elements and components. Therefore, once the element and component models are
developed, the system model becomes a mathematical description of the way these elements and components
interact. Examples of these packages are shown in Fig 7. They do not demand high mathematical and computer
knowledge from design engineers to be applied in fluid power system design. They are relatively expensive and
require many years and effort in their development.

a) b)

Pregouse (pa)

Figure 7. Simple cylinder control system modelled:
a) in HyPneu, with modelling results [16], b) in DSHplus [23]

4. COMPUTERS IN MARKETING AND E-COMMERCE

The basic aim of every manufacturer is to give the proper and useful information to the potential customer about
his products in order to incite him to buy his goods. The Internet, who evolved into global business application,
is ideal medium for such an action. It provides a direct link from the end user to thc manufacturer with access to
important product information 24 hours a day, 365 days a year, worldwide.
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included in the request contains the product model number, the window sticker (Fig. 10), (a break down of the
model number into the listed components including options and accessories) and a copy of the CAD file
drawings.
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Figure 10 On-line CAD engine - Technodraw

5. CONCLUSION

In order to prevail over existing concurrency from other technologies for power transfer and control, fluid power
must. make full use of its specific advantages and to utilize other technologies that can improve its
characteristics. One of this is computer technology. This paper gives the insight in few different aspects of
present computer applications in fluid power technology (for control, design & modelling, marketing & e-
commerce). Enhancement of computer literacy in the world of fluid power engineers associated with further,
impravemnent in computer technology will improve current applications and promote non-standard applications
such as internet — enabled virtual prototyping {27], concurrent engineering design [28], artificial intelligence
control etc. With computer applications the perspective of fluid power technology is glorious.
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