


UNIVERSITY OF NIŠ 
FACULTY OF MECHANICAL ENGINEERING 

THE INTERNATIONAL CONFERENCE 
MECHANICAL ENGINEERING IN XXI CENTURY 

PROCEEDINGS

25 – 26 November 2010, Niš, Serbia



ORGANIZERS 

UNIVERSITY OF NIŠ 
FACULTY OF MECHANICAL ENGINEERING 

WITH SUPPORT OF: 
Ministry of Science and Technological Development 

Chairman of the International conference 
Prof. dr Vlastimir NIKOLI�, Dean 

Faculty of Mechanical Engineering, Niš 

SCIENTIFIC COMMITTEE 
De�an Ivanovi�, PhD, Faculty of Mechanical Engineering, University of Montenegro 
Dragiša Nikodijevi�, PhD, Faculty of Mechanical Engineering, University of Niš, Serbia, president 
Dušan Golubovi�, PhD, Faculty of Mechanical Engineering, University of East Sarajevo, Bosnia and 
Herzegovina 
Emil Nikolov, PhD, Technical University of Sofia, Bulgaria 
Goran Radenkovi�, PhD, Faculty of Mechanical Engineering, University of Niš, Serbia 
Karl Kuzman, PhD, Faculty of Mechanical Engineering, University of Ljubljana, Slovenia 
Lena Zentner, PhD, Technical University Ilmenau, Germany 
Ljiljana Petkovi�, PhD, Faculty of Mechanical Engineering, University of Niš, Serbia 
Miroslav Radovanovi�, PhD, Faculty of Mechanical Engineering, University of Niš, Serbia 
Miroslav Trajanovi�, PhD, Faculty of Mechanical Engineering, University of Niš, Serbia 
Mladen Stojiljkovi�, PhD, Faculty of Mechanical Engineering, University of Niš, Serbia 
Nenad Gubeljak, PhD, Faculty of Mechanical Engineering, University of Maribor, Slovenija 
Nenad D. Pavlovi�, PhD, Faculty of Mechanical Engineering, University of Niš, Serbia 
Noam Lior, PhD, University of Pennsylvania, USA 
Petar Stankov, PhD, Technical University of Sofia, Bulgaria 
Predrag Kozi�, PhD, Faculty of Mechanical Engineering, University of Niš, Serbia 
Predrag Rajkovi�, PhD, Faculty of Mechanical Engineering, University of Niš, Serbia 
Sava Ianici, PhD, Faculty of Engineering, University “Eftimie Murgu” Resita, Romania 
Slobodan Vuki�evi�, PhD, Faculty of Philosophy, University of Montenegro 
Valentin Nedeff, PhD, Rector of Faculty of Engineering, University of Bac�u, Romania 
Vojislav Miltenovi�, PhD, Faculty of Mechanical Engineering, University of Niš, Serbia 
Zoran Marinkovi�, PhD, Faculty of Mechanical Engineering, University of Niš, Serbia 

ORGANIZING COMMITTEE 
Dragan Mil�i�, PhD, associate professor, president 
Dušan Stamenkovi�, PhD, associate professor  
Melanija Mitrovi�, PhD, associate professor 
Žarko �ojbaši�, PhD, associate professor 
Ljiljana Radovi�, PhD, assistant professor 
Miloš Jovanovi�, PhD, assistant professor 
Mirjana Lakovi�, PhD, teaching assistant 
Goran Janevski, PhD, teaching assistant 
Jelena Milovanovi�, MSc, teaching assistant 
Dragan S. Jovanovi�, teaching assistant 



Publisher:
Faculty of Mechanical Engineering 

Prof. dr Vlastimir Nikoli�, Dean 

Editor:
Prof. dr Dragan Mil�i�

Technical preparation: 
Jelena Milovanovi�, MSc, teaching assistant 

Dragan S. Jovanovi�, teaching assistant 

Design & Prepress:
Saša �or�evi�, computer operator 

Number of copies:  
300 

Printing:
"Unigraf" 

All the publications in this Proceedings have the authorship, whereas the authors of the papers carry entire 
responsibility for originality and content 

CIP - ��������	�
��� � 
������
���
������� ���������� ������, �������

621(082)
621:004(082)
531/534(082)
174:621(082)
007.52(082)

#The #INTERNATIONAL Conference Mechanical
Engineering in XXI Century (2010 ; Niš) 
   Proceedings / The International Conference 
Mechanical Engineering in XXI Century, 25 -
26 November, Niš, SERBIA ; [organized by
University of Niš, Faculty of Mechanical
Engineering]. - Niš : Faculty of Mechanical
Engineering, 2010 (Niš : Unigraf). - VI, 328
str. : ilustr. ; 30 cm 

Tiraž 300. - Napomene uz tekst. -
Bibliografija uz svaki rad. - Registar. 

ISBN 978-86-6055-008-0 
1. Faculty of Mechanical Engineering (Niš) 
a) ��������� - ������
� b) ��������� -
���������� ����������� - ������
� c)
�� �!����� ����� - ������
� d) �������� - 
������
�
COBISS.SR-ID 179681036 



i

TABLE OF CONTENTS 

AAPPPPLLIIEEDD MMAATTHHEEMMAATTIICCSS

VARIOUS ALMOST ORTHOGONAL POLYNOMIAL SEQUENCES AND  
THEIR APPLICATIONS 
Bratislav DANKOVI�, Predrag RAJKOVI�, Miomir STANKOVI�, Sla�ana MARINKOVI� ................................ 3 

ON SOME MULTI-STEP ITERATIVE METHODS FOR SOLVING  
NONLINEAR EQUATIONS 
Ljiljana PETKOVI� ...................................................................................................................................................... 7 

THE TILING AND MATCHING INTERPRETATIONS OF CLASSICAL  
ORTHOGONAL POLYNOMIALS 
Predrag RAJKOVI�, Sla�ana MARINKOVI�, Nataša SAVI�, ................................................................................ 11 

TTHHEEOORREETTIICCAALL AANNDD AAPPPPLLIIEEDD MMEECCHHAANNIICCSS

MODELS OF HYBRID MULTI-PLATE SYSTEMS DYNAMICS 
Katica (STEVANOVI�) HEDRIH, Julijana SIMONOVI� ........................................................................................ 17 

STABILITY OF A PLATE WITH LONGITUDINAL CONSTRUCTIVE  
DISCONTINUITY WITH ONE FREE EDGE
Ratko PAVLOVI�, Snežana MITI� ........................................................................................................................... 21

BUCKLING OF A SIMPLY SUPPORTED STEPPED PLATE 
Snežana MITI� ............................................................................................................................................................ 25 

THE STOCHASTIC STABILITY OF A TIMOSHENKO BEAM UNDER  
REAL-NOISE EXCITATION 
Goran JANEVSKI, Predrag KOZI�, Ratko PAVLOVI� ........................................................................................... 29 

INFLUENCE OF ROTARY INERTIA ON VIBRATION AND BUCKLING  
OF A DOUBLE BEAM SYSTEM UNDER COMPRESSIVE AXIAL LOADING 
Vladimir STOJANOVI�, Predrag KOZI�, Goran JANEVSKI .................................................................................. 33 

OPTIMAL RHEOLOGICAL MODEL PARAMETER SETTING FOR  
VISCOELASTICAL ELEMENTS 
Ivan PAVLOVI�, Ivan �IRI�, Petar �EKI� ............................................................................................................. 37 

EENNEERRGGEETTIICCSS AANNDD PPRROOCCEESSSS EENNGGIINNEEEERRIINNGG

POSSIBILITIES OF MATHEMATICAL MODELING OF HEAT BALANCE  
IN A SEQUENCING BATCH REACTOR BASIN USED FOR DOMESTIC  
WASTEWATER TREATMENT WITH LOW FLOW 
Narcis BARSAN, Valentin NEDEFF, Gabriel LAZAR .............................................................................................. 43

TOC



ii 

NUMERICAL AND EXPERIMENTAL STUDY ON AIR JET SYSTEMS APPLIED  
IN AIR SUPPLY DEVICES 
Peter STANKOV, Iskra SIMOVA .............................................................................................................................. 47 

THERMAL TRANSMISSION THROUGH TEXTILE AND CLOTHING SYSTEMS 
Radostina A. ANGELOVA ......................................................................................................................................... 51 

HYPERBOLIC COOLING TOWER’S FILLINGS 
Dušan GOLUBOVI�, Dušica GOLUBOVI� ............................................................................................................. 55 

ANALYSIS OF ADDITIONAL CONDITIONS FOR PLACEMENT OF GAS APPLIANCE  
OF TYPE A 
Dušan UZELAC, Marko �UR�EVI�, Siniša BIKI� ................................................................................................. 59 

APPLICATION OF MODEL ANALYSIS FOR STUDING 
Dragoljub ŽIVKOVI� ................................................................................................................................................. 63 

INFLUENCE OF GEOMETRY AND FLOW PARAMETERS ON CHARACTERISTICS
OF AIR TO AIR HEAT RECOVERY UNITS 
Branislav STOJANOVI�, Jelena JANEVSKI, Mladen STOJILJKOVI�, Marko IGNJATOVI� ............................. 67 

EFECT OF BAFFLES ON HEAT TRANSFER INTENSITY IN SHELL AND  
TUBE HEAT EXCHANGER 
Mi�a VUKI�, Gradimir ILI�, Predrag ŽIVKOVI�, Goran VU�KOVI�, Ivan STOJANOVI� ............................... 71 

WIND ENERGY IN SERBIA 
Predrag ŽIVKOVI�, Gradimir ILI�, Mladen TOMI�, Mi�a VUKI� ........................................................................ 75 

DEVELOPMENT TRENDS OF VEHICLES AND ENGINES FROM  
THE ASPECT OF ECONOMY, LEGAL RESTRICTIONS AND  
MARKET OPPORTUNITIES AS WELL AS CURRENT TRANSITION PROBLEMS 
Aleksandar STEFANOVI�, Boban NIKOLI� ............................................................................................................ 79 

APPROXIMATIONS IMPACT OF GENERALIZED SIMILARITY INCOMPRESSIBLE  
BOUNDARY LAYER EQUATION ON VELOCITY AND SHEAR STRESS DISTRIBUTIONS  
FOR UNSTEADY FLOW AROUND CIRCULAR CYLINDER 
De�an IVANOVI�, Vladan IVANOVI� .................................................................................................................... 83 

AXISYMMETRICAL IONIZED GAS BOUNDARY LAYER IN THE CASE  
OF VARIABLE ELECTROCONDUCTIVITY 
Branko OBROVI�, Slobodan SAVI� ......................................................................................................................... 87 

GENERALIZED SIMILARITY METHOD IN THEORY OF UNSTEADY  
MHD BOUNDARY LAYER WITH UNIVERSAL EQUATIONS IN DIFFERENTIAL FORM 
Zoran BORI�I�, Dragiša NIKODIJEVI�, Dragica MILENKOVI�, Živojin STAMENKOVI� .............................. 91 

MULTIPARAMETRIC METHOD FOR THE CASE OF UNSTEADY TEMPERATURE  
MHD BOUNDARY LAYER OF INCOMPRESSIBLE FLUID WITH VARIABLE 
ELECTROCONDUCTIVITY
Dragan ŽIVKOVI�, Miloš JOVANOVI�, Miloš KOCI�, Jelena NIKODIJEVI� .................................................... 95 

DESIGNING OF LOW PRESSURE AXIAL FLOW FANS WITH DIFFERENT SPECIFIC WORK  
OF ELEMENTARY STAGES 
Božidar BOGDANOVI�, Jasmina BOGDANOVI�-JOVANOVI�, Živan SPASI� ................................................. 99 

NUMERICAL AND EXPERIMENTAL RESULTS OF FLUID VELOCITY FIELD  
AROUND A SMOOTH SPHERE USING DIFFERENT TURBULENCE MODELS 
Jasmina BOGDANOVI�-JOVANOVI�, Živojin STAMENKOVI�, Božidar BOGDANOVI� ............................. 103 

VORTICITY EVOLUTION IN PERTURBED POISEUILLE FLOW 
Miloš JOVANOVI�, Jelena NIKODIJEVI� ............................................................................................................ 107

TOC



iii 

MMAACCHHIINNEE CCOONNSSTTRRUUCCTTIIOONNSS,, DDEEVVEELLOOPPMMEENNTT AANNDD EENNGGIINNEEEERRIINNGG

PRODUCT DESIGN AS THE KEY FACTOR FOR DEVELOPMENT  
IN MECHANICAL ENGINEERING 
Siniša KUZMANOVI�, Miroslav VEREŠ, Milan RACKOV .................................................................................. 113

VIRTUAL PRODUCT DEVELOPMENT ON VENTURI PUMP 
Sava IANICI, Milan BANI�, Aleksandar MILTENOVI� ....................................................................................... 117 

KNOWLEDGE TRANSFER – AN EXAMPLE OF STUDENT'S PRACTICE WORK 
Biljana MARKOVIC ................................................................................................................................................. 121 

CONCEPTUAL SOLUTION FOR PURIFYING INDUSTRIAL WASTE  
WATER USING “TRIZ” METHODOLOGY 
Vojislav MILTENOVI�, Miloš KOCI�, Milan �OR�EVI�, Jovana MILENKOVI� ........................................... 125 

AUTOMATISATION OF BELTED POWER TRANSMISSION’S DESIGN PROCESS 
Dragan MIL�I�, Marko NIKOLI�, Miroslav MIJAJLOVI� .................................................................................. 129 

AN APPLICATION OF MULTICRITERIA OPTIMIZATION  
TO PLANETARY GEAR TRANSMISSIONS 
Jelena STEFANOVI�-MARINOVI�, Miloš MILOVAN�EVI� ............................................................................ 133 

STUDY OF THE GEOMETRY OF RACK TRAIN OF A SHEARER LOADER'S  
HAULAGE SYSTEM 
Viktor IVANOV, Dimitar KARAIVANOV, Ivan CHUMACHENKO .................................................................... 137 

ON THE DETERMINATION OF EXTERNAL LOAD DURING THE LOAD CAPACITY  
CALCULATIONS OF GEAR TRAINS 
Dimitar KARAIVANOV, Ralitsa PAVLOVA .......................................................................................................... 141 

THE RESEARCH OF DYNAMIC BEHAVIOR OF ROLLING ELEMENT BEARING 
Radoslav TOMOVI� ................................................................................................................................................. 145 

EHD LUBRICATION OF JOURNAL BEARINGS WITH ROUGH SURFACES 
Juliana JAVOROVA ................................................................................................................................................. 149 

EMBEDDED SYSTEMS IN VIBRATION MONITORING 
Miloš MILOVAN�EVI�, Aleksandar VEG, Jelena STEFANOVI�-MARINOVI� ............................................... 153 

EXPERIMENTAL INVESTIGATION OF RAILWAY VEHICLES DYNAMIC CHARACTERISTICS 
Dušan STAMENKOVI�, Miloš MILOŠEVI�, Slobodan JOVANOVI�,
Milan BANI�, Dragan JOVANOVI� ....................................................................................................................... 157 

IINNFFOORRMMAATTIIOONN PPRROODDUUCCTTIIOONN TTEECCHHNNOOLLOOGGIIEESS AANNDD
IINNDDUUSSTTRRIIAALL MMAANNAAGGEEMMEENNTT

ANALYSIS OF INTERACTION BETWEEN RESIDUAL STRESSES AND  
SPRINGBACK IN THE CASE OF IN PLANE COLD FORMING OF STEEL SHEETS 
Gheorghe BRABIE, Neculai NANU ......................................................................................................................... 163 

ELASTIC DEFLECTION OF THE CYLINDRICAL WORKPIECES DURING TURNING 
Lauren	iu SL
TINEANU, Margareta COTEA�
, Oana DODUN, Irina GRIGORA� ........................................... 167 

GRAPHICAL-ANALYTICAL METHOD FOR DETERMINING THE OPTIMAL
CUTTING PARAMETERS 
Miroslav RADOVANOVI�, Velibor MARINKOVI� ............................................................................................. 171

TOC



iv

DIGITAL MANUFACTURING – STATE OF THE ART AND FUTURE DEVELOPMENT 
Vidosav D. MAJSTOROVI� .................................................................................................................................... 175 

SEMANTIC FEATURES IN COMPUTER AIDED MANUFACTURING SYSTEMS 
Miodrag MANI�, Miloš STOJKOVI�, Milan TRIFUNOVI� ................................................................................. 179 

MODELLING OF MANUFACTURING PROCESSES USING COLOURED PETRI NETS 
Milorad RAN�I�, Miodrag STOJILJKOVI�, Vladislav BLAGOJEVI� ................................................................ 183 

THE ABILITY TO PROCESS MODERN MATERIALS BY  
ABRASIVE WATER JET CUTTING 
Predrag JANKOVI�, Miroslav RADOVANOVI�, Goran RADENKOVI� ............................................................ 187 

WELDING SIMULATION MODELS 
Miomir VUKI�EVI�, Mišo BJELI� ........................................................................................................................ 191 

TRIBOLOGICAL ANALYSIS OF CONTACT BETWEEN WELDING TOOL AND  
BASE METAL AS FUNCTION OF HEAT GENERATION WITHIN FSW PROCESS 
Miroslav MIJAJLOVI�, Miroslav �UR�ANOVI�, Dragan MIL�I�, ................................................................... 195 

ANALYSIS OF MEASURING DEVICES AND MEASUREMENT SYSTEMS 
Iliya ZHELEZAROV ................................................................................................................................................. 199 

THE PARAMETRIC MODELING OF HUMAN VERTEBRA GEOMETRY 
Janko D. JOVANOVI�, Miomir Lj. JOVANOVI� .................................................................................................. 201 

BONE MODELLING FOR STRUCTURAL ANALYSIS USING FEM 
Nikola KORUNOVI�, Miroslav TRAJANOVI�, Jelena MILOVANOVI�,
Miloš STOJKOVI�, Nikola VITKOVI� .................................................................................................................. 205 

THE ADAPTIVE FEM METHOD TO STRESS AND STRAIN FOLLOWING  
AT FORWARD EXTRUSION HOLLOW ELEMENTS 
Dejan LAZAREVI�, Milan LAZAREVI�, Saša RANDJELOVI� .......................................................................... 209 

POSSIBILYTY OF APPLICATIO OF RUBBER POWDER  
AT NR/SBR MIXTURE 
Dragan TEMELJKOVSKI, Petar �EKI�, Bojan RAN�I�, Stojan�e NUSEV ........................................................ 213 

FE� ANALYSIS OF INFLUENCE DAMAGE’S SHAPE OF SAMPLES  
FOR SCC TESTS TO STRESS STATION OF THE SAMPLES 
Dusan Lj. PETKOVIC, Goran M. RADENKOVIC .................................................................................................. 217 

STRESS ANALYSIS OF THE HIGH-STRENGTH LOW-ALLOYED STEEL SUBMITTED  
TO VARIABLE LOAD 
Ivica �AMAGI�, Slavica CVETKOVI�, Zijah BURZI�, Predrag ŽIVKOVI� ..................................................... 221 

IMPROVEMENT OF PLASTIC COATING AND SHEET METAL TREATMENT  
PROCESS IN THE COMPANY „INTERLEMIND“A.D. LESKOVAC 
Pe�a MILOSAVLJEVI�, Andrija MILOJEVI�, Dijana KRSTI� ........................................................................... 225 

MMEECCHHAATTRROONNIICCSS AANNDD CCOONNTTRROOLL

DAS ERSTE JAHRZEHNT DER PARALLELROBOTERTECNIK AM IGM IN AACHEN 
Ivan IVANOV, Martin RIEDEL, Martin WAHLE, Burkhard CORVES .................................................................. 231

A NEW SOLUTION OF THE MULTIFUNCTIONAL HOSPITAL BED 
Nenad D. PAVLOVI�, Tomislav PETROVI�, Nenad T. PAVLOVI�,
Miloš MILOŠEVI�, Slobodan JOVANOVI�, Dragan JOVANOVI�, Biljana �ORDJEVI� ................................. 235

TOC



v

NEWLY DEVELOPED PRINCIPLES AND MECHANISMS FOR MOTION TRANSFORMATION 
Tomislav PETROVI�, Ivan IVANOV, Dušan MIHAJLOVI� ................................................................................. 239 

AN APPROACH TO COMPLIANT MECHANISMS WITH PARTICULAR EFFECTS 
Lena ZENTNER, Valter BÖHM ............................................................................................................................... 243 

OPTIMAL SELECTION OF THE COMPLIANT MECHANISM SYNTHESIS METHOD 
Nenad D. PAVLOVI�, Dalibor PETKOVI�, Nenad T. PAVLOVI� ...................................................................... 247 

ARTIFICIAL IMMUNE SYSTEMS ENGINEERING IN MANUFACTURING 
Dragan DJURDJANOVIC ......................................................................................................................................... 251 

INTELLIGENT DECISION MAKING IN THE SYSTEM OF REMOTE CONTROL AND  
MONITORING OF THE WASTEWATER TREATMENT PLANT 
Vlastimir NIKOLI�, Žarko �OJBAŠI�, Ivan �IRI�, Emina PETROVI� .............................................................. 255 

APPLICATION OF AUTOMATIC MEASURING SYSTEM FOR ONLINE ANALYSIS  
OF PHYSICAL AND CHEMICAL CHARACTERISTICS OF DRINKING WATER 
Vlastimir NIKOLI�, Žarko �OJBAŠI�, Ivan RAN�ELOVI�, Emina PETROVI� ............................................... 259 

RELIABLE MODEL DEVELOPMENT FOR CONTROLLER DESIGN  
OF SMART STRUCTURES AND SYSTEMS 
Tamara NESTOROVI�, Miroslav TRAJKOV ......................................................................................................... 263

FRICTION AND LUBRICATION AT THE ATOMIC LEVEL 
Jelena MANOJLOVI� .............................................................................................................................................. 267 

TTRRAAFFFFIICC EENNGGIINNEEEERRIINNGG,, TTRRAANNSSPPOORRTT AANNDD LLOOGGIISSTTIICCSS

ADVANCES IN FEM-FORMULATIONS FOR EFFECTIVE COMPUTATION  
OF GEOMETRICALLY NONLINEAR DEFORMATIONS 
Dragan MARINKOVI�, Zoran MARINKOVI�, Goran PETROVI� ...................................................................... 273 

SEISMIC ANALYSIS AT TOWER CRANES 
Miomir JOVANOVI�, Goran RADOI�I�, Predrag MILI� ..................................................................................... 277 

ANALYSIS OF THE ENERGY PARAMETERS OF HYDRAULIC EXCAVATOR  
METHOD OF DYNAMIC SIMULATION 
Dragoslav JANOŠEVI�, Boban AN�ELKOVI�, Nikola PETROVI�, Vesna NIKOLI� ...................................... 281 

VARIANT STORAGE DESIGN 
Zoran MARINKOVI�, Dragan MARINKOVI�, Danijel MARKOVI�,
Predrag MILI�, Vojislav TOMI� ............................................................................................................................. 285 

PPRROOFFEESSSSIIOONNAALL EENNGGIINNEEEERRIINNGG EETTHHIICCSS

ENGINEERING ETHICS 
Jovan BABI� ............................................................................................................................................................. 291 

THREE TRADITIONS OF NORMATIVE ETHICS: THE IMPORTANCE  
TO BUSINESS AND ENGINEERING ETHICS 
Milovan VUKOVI� .................................................................................................................................................. 293 

PROFESSIONAL ETHICS OF ENGINEERING IN CONTEMPORARY BUSINESS 
Jelena MANI� ........................................................................................................................................................... 297

TOC



vi

THE SKILL OF TECHNIQUES AND THE PROFESSIONAL ETHICS OF ENGINEER 
Božo MILOŠEVI� .................................................................................................................................................... 301 

WORKPLACE AND PROFESSIONAL ETHICS OF ENGINEERS 
Slobodan VUKI�EVI� ............................................................................................................................................. 305 

PROFESSIONAL ETHICS AND THE SPIRIT OF GLOBALIZATION 
Bogdan �UROVI� .................................................................................................................................................... 309 

PROFESSIONAL ETHICS AS BASIS FOR THE INTEGRATION  
OF KNOWLEDGE SOCIETY 
Danijela GAVRILOVIC ............................................................................................................................................ 313 

ETHICAL DIMENSIONS OF TECHNICAL KNOWLEDGE 
Radoš RADIVOJEVI�, Alpar LOŠONC .................................................................................................................. 315 

ENGINEERING ETHICS AND ECOLOGICAL SAFETY 
Vesna MILTOJEVI� ................................................................................................................................................. 319 

THE AMERICAN AND SERBIAN CODES OF ETHICS FOR ENGINEERS: A COMPARISON 
Dragoljub B. �OR�EVI�, Miloš TASI� ................................................................................................................. 321 

PROFESSIONAL ETHICS OF DOCTORS 
Dragan TODOROVI� ............................................................................................................................................... 325 

INDEX OF AUTHORS ........................................................................................................................................... 327

TOC



MMaacchhiinnee  ccoonnssttrruuccttiioonnss,,  
ddeevveellooppmmeenntt  aanndd  eennggiinneeeerriinngg    

TOC



129 

AUTOMATISATION OF BELTED POWER TRANSMISSION’S DESIGN PROCESS 

Dragan MIL�I�, Marko NIKOLI�, Miroslav MIJAJLOVI�
Faculty of Mechanical Engineering, University of Nis, 
leksandra Medvedeva 14, Nis, Serbia 

milcic@masfak.ni.ac.rs, marko.nikolic@yahoo.com, miroslav_mijajlovic@masfak.ni.ac.rs

Abstract: Paper present applicative software for belt transmissions design, developed in Visual Basic 6 
application. This is software module within software system for power transmission design PTD, 
developed at University Nis - Faculty of Mechanical Engineering. Applicative software is dynamically 
connected with CAD software Solid Works and generates 3D models of drive and driven belt. 

Key words: product development, belt transmissions design, applicative software, CAD 

1. INTRODUCTION 

Product development is: 
- a process consisting of a sequence of steps or activities 

that a company uses to conceive, design, develop and 
commercialize a product, 

- a part of the product life cycle, 
- an organizational unit within a company. 
Product development includes all activities from an initial 
idea for a product through to the market launch of a 
product. Main phases of product development are: 
�conceptual design, system-level design, detail design, 

testing and refinement and production. 
�Virtual product development enables high speed 

innovations and manufacturing, high quality products 
and economic production. 

Software applications for virtual product development 
should to enable and ease: 
� Static and dynamic calculations, 
� Element modeling, including complex shapes and 

three dimensional (3D) curves or faces, 
� Elements assembling into precisely defined 

relations and shapes, 
� Application of standard elements, generated from 

adequate databases or part libraries (springs, bolts, 
bearings etc.), 

� Automatic development of technical documentation 
as product of modeling and assembling, 

� Automatic creation part lists, 
� Simulation of movements and monitoring in 

working condition, 
� CNC code generation, in order to automate 

manufacturing process, 
� Sheet metal design support, mold base, for metals 

and plastics etc., 
� IGES i STEP database generation and usage in 

other CAD and CAM systems, 
� Constructive optimization, 
� Mechanism analysis, 
� Analysis of experimental data derived from 

prototype testing, 
� Marketing support – easy presentation making, 

realistic rendering, animation. 

Application of computers in product shaping process 
includes Computer Aided (CA) technologies – Computer 
Aided Design (CAD), Computer Aided Manufacturing 
(CAM), and Computer Aided Engineering (CAE).  

Fig. 1. Flow of Information in Product Development 

Corporation’s concurrence and quick accommodation to 
market requests require software for calculations of 
mechanical parts and tools which will enable easy 3D 
modeling and other automatisation (CAD, CAD/CAM or 
CAD/CAM/CAE tools). 
Faculty of Mechanical Engineering Nis is working long 
time period on development of integrated computer 
program for complete design of power transmission – 
Power Transmitter Design (PTD) Software. Architecture 
of integrated system for Power Transmission Design 
(PTD) is shown in Figure 2. Integrated program system 
PTD, has three main parts: 
1. Program modules for power transmission element’s 

calculation,
2. Program modules for calculation of rotation 

elements, 
3. Program modules for calculations of mechanical 

connections.
User interface of the PTD software is shown in Figure 3. 
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Fig. 2. Architecture of integrated system for power 
transmission’s design PTD [1,3,4,8,9] 

Fig. 3 User interface of the PTD software 

Integral part of program module of Elements for power 
transmission, is software for calculation and design of 
power transmission belt. Software is capable to automate 
design process of power transmission belt. There is 
dynamical connection between this software and CAD 
(Solid Works). 

2. PROGRAM MODULE FOR CALCULATION 
AND SHAPING OF BELT POWER 
TRANSMISSIONS 

Program module for calculation and shaping of belt power 
transmissions is a redesign and a step forward in direction 
of automatisation. It has all the properties of the modern, 
professional calculation software. 
Basic elements of every belt transmission are pulleys and 
belt. Belt is linking pulleys into one assembly. Basic types 
of belt transmissions are flat belt transmissions, wee belt 
transmissions and geared (timing) belt transmission. 
This program module includes calculation of flat belt 
transmissions. The most often used materials for belts are: 

leader, plastics, polyvinyl, cloth or composite materials. 
This is one of necessary information for calculation. 
Other important and necessary information are nominal 
power of transmission, transmission ratio, input or output 
shaft number of rounds per minute, axle distance, working 
conditions, type of drive machine, working time rate, and 
construction of the transmission (Fig. 4) 

Fig. 4 Data input mask of the program module 

As preliminary results, program module gives values of 
reaction forces in the belt, pre  tightening forces in the 
belt, shaft loads, stress of the belt, frequency of belt’s 
bending, length, width and height of the belt. Geometry of 
the drive and driven pulleys are given as well (Fig. 5 and 
Fig. 6) 

Fig. 5 Results of the power belt transmission calculation 

As a final result, this program module gives generated 3D 
models of pulleys – drive and driven (Fig. 6) 
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Fig 6. User interface for selection and generation of 3D 
model 

3. BELT POWER TRANSMISSION SHAPING 

Generally speaking, shaping of parts and assemblies is 
very important phase of the design process. Theory of 
shaping is scientific discipline whose object of research is 
procedure and methodology of parts, assemblies or 
machines shaping. 
Modeling of the mechanical part is final phase of the 
shaping process. Geometrical modeling means: to create 
virtual 3D model in some Computer Aided Design 
Software. 
The term parametric modeling denotes the use of 
parameters to control the dimensions and shape of CAD 
models. Think of a rubber CAD model that can be 
stretched and deformed through various controls, but 
cannot be ripped or torn. The manipulation of a CAD 
model of a single part could be through overall part 
dimensions or through the dimensions of features. Things 
get considerably more interesting if a parameterized 
assembly model is constructed. Changes in assembly 
dimensions or in part dimensions can cause changes in 
assembly and part shapes or in parts' assembled positions. 
Generally, it can be very useful to explore design spaces 
by manipulating parametric CAD models - creating 
multiple instantiations of a design and analyzing their 
properties. 
There are two broad approaches parametric modeling: 
� variational geometry 
� parametric geometry 

Sorry for the dual usage of parametric, but the 
terminology in this field resulted from an ad hoc process.
In general, the term parametric geometry refers to a 1-way 
evaluation of parametric relationships, much like a 
spreadsheet. On the other hand, the relationships in 
variational geometry models can be bi-directional. 
Variational geometry solvers are typically nonlinear, 
simultaneous equation solvers. The underlying 
mathematics suggests that variational geometry is more 
general and powerful, but in practice it is the command 
set in CAD systems that really controls modeling 
generality and power. 
CAD system Solid Works has been used for development 
of 3D models. 
Program module does not generate 3D model 
automatically. User has to decide either he needs model or 

not. For complete definition of pulleys (driven and drive) 
it is necessary to input data about shaft diameter, 
dimensions of the pulley hub (diameter, length, width), 
about body of the pulley (number of holes for mass 
reduction, diameter of pulleys etc. Software suggest initial 
values of pulleys (hub diameter dG and hub width lG), but, 
software user can change these values by himself (Fig. 7). 

Fig. 7 User interface where diameters of pulley can be 
defined 

Connection between program for calculation of belt 
power transmissions and Cad is possible to be achieved 
as:
- Connection over Microsoft Excel tables. Excel is used as 
database where parameters involved in calculations are 
inputted. Previously modeled pulley, called primary 
model, uses these parameters and after successful 
calculation updates itself according to the parameters 
from the Excel table. Values from Excel confine model 
and user gets model he calculated.[6], [8], [9] i [10]. 
Command Rebuild is activated automatically. 
- Another approach uses primary model, as well, but 
directly copies data from system files of the CAD (Solid 
Works) called dll files (Fig. 8). 

Fig. 8 Dynamical connection between program for belt’s 
calculation – PTD module and Solid Works (CAD)
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Software gives CAD 3D models of drive pulley, driven 
pulley and assembly of pulleys with belt (Fig. 9). 

Fig. 10 3D model of driven pulley generated in Solid 
Works 

4. CONCLUSIONS 

Based of the previously mentioned it can be concluded: 
1. Product development is a process that includes all 

activities from an initial idea for a product through to 
the market launch of a product. 

2. Computer hardware, high-speed communications and 
software all play a major role in current product 
development processes. 

3. Their recent use to support product development can 
be linked to benefits including reducing time-to-
market and cost, improving quality and supporting 
globally distributed development processes. 

4. Computer aided product development is more than 
geometric modeling alone, although it plays a 
fundamental role, and more than a single tool. 

5. Integrated approaches to CAx tools and their use are 
needed to support product development, the unique 
requirements of the various stages and the total 
system including industrial design, technical design 
and manufacturing. 

6. Integrated program module called PTD is developed 
on Faculty of Mechanical Engineering in Nis. It can 
be used for various design problems, 

7. Some program modules of PTD are dynamically 
connected with the CAD systems such Solid Works 
and Autodesk Inventor are. This connection 
automates design process and shortens the design 
time. 
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