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Foreword

The Seville Congress is the seventh in a series
of international congresses on the Theory of
Machines and Mechanisms. The first was held in
Varna (Bulgaria) in 1965, the second in Zakopane
(Poland) in 1969, the third in Kupari
(Yugoslavia) in 1971, the fourth in Newcastle
(UK) in 1975, the fifth in Montreal (Canada) in
1979, the sixth in New Delhi (India) in 1983,

puring the Zakopane Congress, the International
Federation for the Theory of Machines and
Mechanisms was officially constituted. This
Federation took as one of its responsibilities
the organization of the successive congresses,
changing the denomination from "International® to
*"World® Congresses. This denomination may have
seemed rather ambitious at that time; it appears
much less so today.

The booklet collecting the abstracts of the
Zakopane Congress contains a total of 8l papers.
The USSR was present with 19 papers; USA with 14
papers; Japan with 2; the UK with 1. All the
other papers came from six European countries
(Bulgaria, Czechoslovakia, the German Democratic
Republic, the German Federal Republic, Poland,
Romania). PFor the Seville Congress the number of
accepted papers is 417, the countries of origin
of the authors total 34, and all the continents
are represented: Africa, North and South America,
Asia, Australia, Burope. The Federation can
certainly be pleased with this result and the
term "world" can now be used without
embarrassment.

The significance of the geographical and

numerical development of the congress is,
however, determined by the significance of the
papers presented. This cannot 'be measured by
simple statistics.

General congresses of this kind do not intend to
compete with the specialized symposia on
restricted topics, which our Federation also
organizes., The purpose of the Congress is to
offer a general picture of the research done in
the field of machines and mechanisms throughout
the world, to promote this research by bringing
together junior and senior scientists, and favour
the interdisciplinary understanding and
cooperation so important today in many projects.

If we read through the proceedings of all the
IFTOMM congresses we have good reason to feel
that our goals have been achieved. From congress
to congress, in a diversified and 1lively series
of papers, we can trace the development, through
the exposition of its scientific foundation, of
all modern mechanical engineering. The
collection of the proceedings has itself become
an important tool for reference and for the
training of researchers.

Results like these are obtained through the
contribution of many persons., Today our thanks
go particularly to our Spanish colleagues, whose
generous efforts have made this seventh congress
possible.

Giovanni Bianchi
President of IFTOMM



Preface

For centuries Seville has been a melting-pot of
cultures coming from all over the world. Open to
every thought flow, this city played an important
role in the development of the science, the
technology and the mentality that allowed the
discovery of the New World. Once again people
from all over the world have met in Seville
during the Seventh World Congress of the
International Federation for the Theory of
Machines and Mechanism (IFToMM) on September
17-22, 1987 at seville University, Spain.

The Congress Proceedings contain
contributed from 38 countries, and the Special
Lectures presented by internationally renowned
engineers. The technical sessions cover various
fields of machines and mechanisms and in
particular, Kinematic Analysis and Synthesis,
Dynamics of Machines and Mechanisms, Gearing and
Transmissions, Rotor-Dynamics, Vibrations and
Noise in Machines, Biomechanisms, Tribology,
Robots, Manipula’tozs and Man-Machine Systems,
Computer-Aided Design and Optimization,
Industrial Applications for Special Machines and
Mechanisms and Experimental and Teaching Methods.

417 papers

Historically IFToMM came into being on September

27, 1969, during the Second International
Congress for the Theory of Machines and
Mechanisms at Zakopane, Poland as a result of
recommendations brought forward by an
International Coordinating Committee. The
Coordinating Committee was created at the
suggestion of the Bulgarian delegation,

participating in the First International Congress
on Machines and Mechanisms held at Varna,
Bulgaria in September 1965. The countries
represented in the inaugural assembly at Zzakopane
included Australia, Bulgaria, Czechoslovakia,
German Democratic Republic, German Federal
Republic, Hungary, 1India, Italy, Netherlands,
Norway, Poland, Romania, United States, Soviet
Union and Yugoslavia. The Spanish National

vii

Council for the Theory of" Machines and Mechanisms
was formally accepted as a reqular Country member
of IFToMM in 1979 at Montreal, Canada during the
Fifth Congress. The Sixth Congress was held in
1983 at New Delhi, India.

In the past, IFTOoMM has played a major role in
the unification of scientists working in the
field of machines and mechanisms. Through its
sponsorship of international meetings every four

years, it has influenced new developments, it has
enabled contacts between colleagues to be
renewed, and in general, provided the incentive

to develop new and productive friendship. It is
sincerely hoped that the Seventh World Congress
will continue to act as the catalyst for the
advancement of new ideas and concepts in our
field.

The Organizing Committee for the Seville Congress
has been generously supported by many bodies. 1In
particular, the Executive Council of IFToMM and
the Spanish Administration have contributed
financial assistance. Seville University and the
Engineers Association of Seville have contributed
immensely to the success of this undertaking by
providing the facilities and resources required
in several aspects of the organizational
activities, as well as a number of professional
services essential to the organization of this
Congress, To all these societies, institutions
and individuals too numerous to single out, the
Organizing Committee wishes to express its
sincere thanks and appreciation.

The sSpanish Council for the Theory of Machines
and Mechanisms extend a warm welcome to all
delegates and their guests and wish you all a
pleasant and successful meeting.

On behalf of the Organizing Committee
J. Nieto Nieto



Sponsors

The International Federation for the Theory of Machines and Mechanisms (IFTOMM)

Comite Espanol del IFToMM (CEIFToOMM)
(Spanish Committee of IFTOMM)

Comision Asesora de Investigacion Cientifica y Tecnica (CAICYT)
(Consultant Commission for Scientific and Technical Research)

Consejeria de Educacion y Ciencia de la Junta de Andalucia
(Board of Education and Science of the Government of Andalusia)

Direccion General de Industria, Energia y Minas
de la Consejeria de Economia y Formento de la Junta de Andalucia
(General Directorate of Industry, Energy and Mines
of the Board of Economy and Promotion of the Government of Andalusia)

Instituto de Fomento de Andalusia (IFA)
(Institute for Promotion of Andalusia)

Diputacion Provincial de Sevilla
(County Council of Seville)

Ayuntamiento de Sevilla
(City Council of Seville)

. Colegio Oficial de Ingenieros Industriales de Andalucia Occidental
(Official Institution of Engineers of Western Andalusia)

Colegio Oficial de Ingenieros Industriales de Madrid
(Official Institution of Engineers of Madrid)

Universidad de Sevilla
(University of Seville)

Universidad Politecnica de Madrid
(Technical University of Madrid)

Universidad Nacional de Educacion a Distancia
(Spanish Open University)

Escuela Tecnica Superior de Ingenieros Industriales de Sevilla (ETSII)
(Engineering School of Seville University)

Departamento de Ingenieria Mecanica de la Universidad de Sevilla
(Mechanical Engineering Department of Seville University)

Departamento de Ingenieria Mecanica de la Universidad Politecnica de Madrid
(Mechanical Engineering Department of the Technical University of Madrid)

Exposicion Universal Sevilla 1992
(1992 Seville World Exposition)

IBM Espana S.A.
Compania Espanola de Petroleo S.A. (CEPSA)
La Cruz del Campo S.A.
Monte de Piedad y Caja de Ahorros de Sevilla
Monte de Piedad y Caja de Ahorros de Almeria
Ingenieria y Diseno S.A.
Landis & Gyr Espanola S.A.
Fosforico Espanol S.A.
Sociedad Andaluza Para el Desarrollo de la Informatica y la Electronica S.A.

(SADIEL S.A.)
Fuerzas Electricas del Noroeste (FENOSA)

THR VOL2-A®



Organising Committee

Honorary President

. G Bianchi
President IFToMM, Politecnico di Milano, Italy

Honorary Chairmen

L Maunder
University of Newcastle-upon-Tyne, UK
B Roth
Standford University, California, USA

International Programme Committee

E Bautista (Chairman), ETSII Madrid, Spain
S H Crandall, MIT Cambridge, Massachusetts, USA
J Dominguez, ETSII Sevilla, Spain
T Hayashi, Tokyo Intstitute of Technology, Japan
G Kunad, Technische Hochshule Otto Von Guerick, Magdeburg, DDR
L. Maunder, University of Newcastle-upon-Tyne, UK

Executive Organizing Committee

J Nieto (Chairman), ETSII Valencia, Spain
J Dominguez (Secretary), ETSII Sevilla, Spain
J Garcia-Lomas (Treasurer), ETSII Sevilla, Spain
E Bautista, ETSII Madrid, Spain
A Navarro, ETSII Sevilla, Spain
M Cabrera, ETSII Sevilla, Spain

Members

J C Guinot, Universit& Pierre et Marie Curie, France
H Rankers, Delft University of Technology, the Netherlands
K N Gupta, Indian Institute of Technology, Delhi, India
D W Pessen, Technion, Haifa, Israel
A Rovetta, Politecnico di Milano, Italy
M O M Osman, Concordia University, Montreal, Canada
R Chicurel, Instituto de Ingenieria and DEPFI, UNAM, Mexico
Z A Parszewski, University of Melbourne, Australia
L Belivagna, ABCM, Rio de Janeiro, Brasil
M S Konstantinov, Central Laboratory for Manipulators and Robots, Sofia, Bulgaria
K Luck, Technische Universitat Dresden, German Federal Republic
Tao Hengxian, Chinese Mechanical Engineering Society, Beijing, China
Y C Tsai, National Sun Yat-Sen University, Taiwan, China
L Pust, Academy of Sciences, Prague, Czechoslovakia
Z Terplan, Technjische Universitdt fiir Schwerindustrie, Hungary.
Z Zivkovic, Masinski Facultet, Univerziteta u Beogradu, Yugoslavia
J Oderfeld, Technical University, Warsaw, Poland
N I Manolescu, Institul Politechnic Bucuresti, Rumania
A P Bessonov, USSR Academy of Sciences, Moscow, USSR
A Seireg, University of Wisconsin, USA
T C Warren, The Royal Society, London, UK
S Fujil, Japan Society of Precision Engineering, Tokyo, Japan
T Leinonen, University of Oulu, Finland



UK.

US.A.
PEOPLE'S REPUBLIC

CF CHINA
FEDERAL REPUBLIC

OF GERMANY
BRAZIL
AUSTRALIA
JAPAN

CANADA

Pergamon Press, Headington Hill Hall,
Oxford OX3 0BW, England

Pergamon Press, Maxwell House, Fairview Park,
Elmsford, New York 10523, U.S.A.

Pergamon Press, Room 4037, Qianmen Hotel, Beijing,
People’s Republic of China

Pergamon Press, Hammerweg 6,

D-6242 Kronberg, Federal Republic of Germany
Pergamon Editora, Rua Ega de Queiros, 346,

CEP 04011, Paraiso, Sao Paulo, Brazil

Pergamon Press Australia, P.O. Box 544,

Potts Point, N.S.W. 2011, Australia

Pergamon Press, 8th Floor, Matsuoka Central Building,
1-7-1 Nishishinjuku, Shinjuku-ku, Tokyo 160, Japan

Pergamon Press Canada, Suite No. 271,
253 College Street, Toronto, Ontario, Canada M5T 1R5

Copyright © 1987 Pergamon Books Ltd.

All Rights Reserved. No part of this publication may be
reproduced, stored in a retrieval system or transmitted in any
form or by any means: electronic, electrostatic, magnetic tape,
mechanical, photocopying, recording or otherwise, without
permission in writing from the publishers.

First edition 1987

Library of Congress Cataloging-in-Publication Data

World Congress on the Theory of Machines and
Mechanisms {7th: 1987: Sevilla, Spain)

The theory of machines and mechanisms.

1. Mechanical engineering—Congresses.

I. Bautista, Emilio. Il. Garcia-Lomas, Javier.

IIl. Navarro, Alfredo. V. Title.

TJ5.W56 1987 621.8 87-14770

British Library Cataloguing in Publication Data

The Theory of machines and mechanisms: proceedings
of the 7th world congress, 17-22 September 1987,
Sevilia, Spain.

1. Machinery

I. Bautista, Emilio Il. Garcia-Lomas, Javier

lil. Navarro, Alfredo

621.8 TJ145

ISBN 0-08-034815-7

Printed in Great Britain by A. Wheaton & Co. Ltd., Exeter



Contents of Volume 2

VIBRATION AND NOISE IN MACHINES

Analytical investigation of transmission lines oscillations

AR E Oliveira

Quality analysis of the vibration stability of a kinetic storage unit with limited power

V S Zhivkov and T M Stoev

ORIGINAL PAGE IS
OF POOR QUALITY

Effect of vertical mobility on the work of band sawing mechanisms

Z M Popov

Vibration dans un plan d'un systéme non-ideal & deux masses

S B Pavlov

Variational method of dynamic analysis of multilink mechanisms

P T Stojanov

Modelling of the dynamic interaction between torsional and general vibration in

machine units with flexible body
N D Minchev

Vibrations of block-drum type braking mechanisms
S B Stojanov and I D Iliev

Theory and application of fricsors
J Jerabek

Machine diagnosis with classification system
Ch Troeder, F Muschaweck and J W Xu

Seismic analysis of multilayered ammonia converter
V Ramamurti and P Srinivasan

Transient response of turbine blade
N S Vyas, K Gupta and J S Rao

Coupled bending - bending vibrations of stationary pretwisted cantilever blades

- method of polynomial frequency equation
P V Reddy, K N Gupta and J S Rao

An investigation of machine tool chatter as a coupled vibrationm

J Singh and V Singh

Free coupled vibrations of staggered banded blades by transfer matrix method

B L Dhoopar and B P Singh

Effects of surface force on micromechanics; SI cantilever vibro-resonator as a vacuum gage

K Sato, Y Kawvamura, T Terasawa and S Tanaka

Regenerative chatter vibrations in grinding operations

T Matsubara, H Yamamoto and H Mizumoto

) A fluid ring nutation damper for a free gyro

S Takekado, S Hattori, T Kurihara, S Mori and K Ohsuga

Characteristics of the transient noise radiated from a layered plate

N Nakagawa, R Kawai and 0 Mahrenholtz

Study on vibration multi-wire sawing - application to sachining of mechanicsl vibration

K Ishikaws, H Suwabe and T Ikeda

Control of noise radiation from vibrating plates
M Kato and N Takatsu

xiii

645

651

655

659

663

667

671

675

679

685

689

697

703

707

713

717

721

725

729

733



Xiv Contents of Volume 2

Stress and vibration analysis of mechanical transmissions based on the finite element method
A M Rankers and K van der Werff 737

Recent researches on identification of noise source by using partial coherence technique
Wang Xuhui, Xu Shirong and Dang Jiandong 741

Theoretical research and experiments of vibratory synchronization transmission
B C Wen 745

Non-markovian analysis of stochastic systems
T Kapitaniak 751

Criteria, indicators and method estimation of mechanisms and machines
K Tomaszewski 755

Resonant frequencles and vibration behaviour of stators of -electrical machines
K Czolczynski, K Marynoski and J Stelmarczyk 759

Flexural vibrations of an annular saw plate
W H Liu 763

Penalty method applied to the constrained dynamic model
P Rubio 767

Axial vibrations and oscillating stress on motor systems
P Santamarina Pol 773

Stability analysis of steering mechanism for vehicles shimmy
J A Lopez 777

Pulsations in torques generated in induction electrical motors
A Cervera, M Riera and J Roger 781

A general equation of dispersions for the study of oscillations in slender warped parts
C Gutierrez and V Diaz 785

Coupled out-of-plane and torsional vibration of a tapered curved beam
M Sabuncu N 789

Finite element analysis of tapered and pretwisted asymmetric cross—sectlon blading
M Sabuncu and J Thomas 793

In-plane vibration of a tapered curved beam
M Sabuncu and S Erim 799

The transmission of vibration and shock through screwed connections
A Daadbin, B Taylor and L Maunder 803

On the transverse vibration bf an axially moving viscoelastic beam
B Robertson, J N Fawcett and J S Burdess 807

Response of an oscillator to multicomponent high frequency parametric excitation
A M Othman and D Watt 811

Free impact frequency estimation for meshing gears
Jui-Jen Chou and D C H Yang 815

Dynamic interacting response of large turbine-generators supported on foundations
of different flexibilities
I K Aneja 821

Frequency response characteristics of a robot drive mechanism
N Olgac 827

On the reduction of noise emission from high-speed mechanical systems
A Akay 833

Energy conversion mechanisms and their application to motion stabilization
V V Volkov, P P Pashkevichius, K M Ragulskis, and G E Rimsha 837

New mechanisms based on nonlinear system self-organization effects
L K Ragulskis and K M Ragulskis 841

The motion of the machines being in nonlinear couplings
G S Migirenko, A G Georgadi, I I Gerner and A A Kucherov . 845

Application of pattern recognition techniques for automatized synthesis, control and
diagnostics of machines and mechanisms
V E Ljalin and A I Murynov 849

Vibration and noise of hand-operated machines; hygienic assessment and rate fixing
A A Menshov 853



Contents of Volume 2

The theory of ball bearing units
V B Balmont

Vibration of ball bearings
V B Balmont

Sur Certains Problemes Caracteristiques de la Dynamique des Systems a Bases Mobiles Deformees
S N Kozhevnikov and N M Dolgov

The effect of vibrations in machine assemblies
R Sh Adamia and V M Loboda

Dynamics of vibrational machines taking into account the instability of spring systems
and effects on the processed medium
V N Poturaev, V I Dyrda and A G Chervonenko

Vibrational diagnostics of machines based on an automated experiment
S 8 Korablev and V I Shapin

The theory of pulse systems mechanisms
0 D Alimov, S A Basov and V E Eremjants

Self-excited vibrations in the process of braking of the railway vehicles
H Ivanovski and I Mickovski
EXPERIMENTAL METHODS

Monitoring of bearings in automatic machine tools
Z F Reif, M Lai and M Nardone

A new method of response méasurement by the unbalance exciter
L pist

Anwendungen der experimentellen Modalanalyse im Maschinenbau
A Lingener

Ein CAT-system fiir IR-untersuchungen
B Heimann and S Tschakarow

Vehicle gear tests in a test bed with very realistic service load simulation
W Funk and J Horst

Effect of the center distance on the accuracy of circular-arc gearing
B Z Sandler and R Messalem

Development of linear and rotary movement mechanisa by using flexible strips
A Kyusojin, D Sagawa and A Toyama

L'analyse des forces de coupe aux outils d'haveuses
D R Mocanu, I Marian, G Elczner, M Ridzi and Gh Craciun

Torque wrenches calibration equipment
A Gallego, A M Sanchez and L Rios

A 8ix degree of freedom inertial sensor for locating parts
D T Pham and J Menendez

An experimental investigation of the vibration of a cantilevered cylindrical shell
J S Burdess and J N Fawcett

Development of a special device for serial balancing of motor-car radiator cooling fans
M Kalezic, A Gobeljic, A Veg and T L Pantelic
CAD AND OPTIMIZATION TECHNIQUES

CAD of planar mechanisms
V I Fabrikant and T S Sankar

Computer aided design tool for analysis of off-road vehicle cab suspension
S Sankar, S Rakheja and K Venkataraman

Analysis of off-road vehicle structures using integrated computer-aided analysis and testing
S Rakheja and S Sanokar

CAD synthesis of 4-bar mechanism with ten design parameters
T E Leinonen and A T Pddrni

Einbeziehung von Maschinendynamik-prozessoren in CAD-systemen
F Erfurt

855

859

863

867

871

875

881

885

891

895

899

903

907

911

915

917

923

929

935

939

945

949

955

961

965



XVi Contents of Volume 2

Optimum synthesis of desired type of four-bar function generators using the method
of residuals
A K Khare and A C Rao

CAD for the port plate of a micro-hydraulic axial piston machine
M Singaperumal and M A Veluswami

Optimal modification in the dynamic behaviour of vibrating structures
W D'ambrogio, A Sestieri and E De Bernardis

Interactive design of trip gears with two degrees of freedom
C Cavagna, P L Magnali and G Ruggieri

Optimum design of a speed reducer
J Kowalski

Helical gear optimization by the Johnson method
E Chicurel and J S Echeverria-Vilalgomez

The boundary of the kinematic parameter space, and its use in optimization of
arbitrary linkages
A J Klein Breteler

Simplification for the optimum synthesis of complex mechanism
Wang Duo, Zhu Yu-hu and Shi Ze-chang

Algorithm and its program for the optimal kinematics synthesis of a plane four-bar
mechanism performing a given curve
E Popovici, V Merticaru and C Oprisan

A minimum distance algorithm for moving objects
S Grau, M C Collingwood and G N Blount

Optind- synthesis of linkages with elements of variable length, Part I: variation
rules of a fixed shape
J Garcia-Lomas and J Dominguez

Optimum synthesis of linkages with elements of variable length, Part II: general
variation rule

J Garcia-Lomas and J Dominguez

A computer siwulation model for agricultural tractors
V Pavelic and M Riemer

A prototype expert system for wire rope based mechanical systems design
M F Lembeck and S A Velinsky

Applications of computer graphics to robot path planning and control
C D Crane and J Duffy

Optimization of two-degree-of-freedom planar manipulator
W R Teman and J P Sadler

Precision point synthesis of mechanisms with optimal dynamic characteristics
A J Kakatsios and S J Tricamo

Optimal output torque variance for a compact power wrenching machine
K Marshek, S Kannapan and N Sledge

Synthesis of block layout of diagrams of machines and machine systems
A I Daschenko

Integrating modeling and analysis of shaft-like parts at a CAD-system
K Tatjana

Determination of optimal working conditions for the automatic tool changers
S Trajkovski and M Kuzinovski

Typische Koppelkurvenformen als startdsungen fiir die rechnerunterstiitzte Synthese
von Viergelenkgetrieben
N Pavlovic

ROBOTS AND MANIPULATORS

Application of point mass models in dynamics of robots
P I Genova

Dynamics of an antropomorphic robot with three degrees of freedom
S Batchvarov, K Gantchev and P Kalenski

Criterion choice of the structure and geometrical synthesis of mechanical grippers
V 1 Pavlov, D Tz Patiov and A L Andonov

969

973

977

981

987

991

997

1003

1007

1011

1015

1021

1025

1029

1033

1037

1041

1047

1051

1053

1057

1061

1067

1071

1075



Contents of Volume 2

Optimum design of robots using a perfomance criterion function
R G Fenton and S Zbroja

Perturbations dynamiques induites par les reducteurs utilises en robotique
J Sabot, A Bouchareb and Ph Briere

Outils de simulation et de programmation hors-ligne d'environmnement multi robots
S Zeghloul, D Murguet and J P Lallemand

Assemblage en robotique de precision par retour d'informations tactiles electriques
C Chenebault, J-P Lallemand and S Zeghloul

Etude experimentale d'actionneurs electriques
O Blanze, J C Guinot and J Rabit

A hierarchical scheme for trajectory generation of a gemeral robot manipulator
D M Xing, A Barraco and B Cuny

Antriebsstrukturen fiir offene kinematische Ketten in robotern
G Bigelsack

Rechnersimulation von Roboterantrieben
G Christen and G B¥gelsack

Modulare Baueinheiten an Industrierobotern fiir die Montageautomatisierung
Chr Hammerschaidt

Bewegungsschrauben zur Darstellung endlicher Bewegungen starrer Kirper in Robotern
und Getrieben
M L Keler

Characteristics of industrial robots for the choice of optimal kinematical structures
G Dittrich and M Schopen

Dynamics of flexible robot models - selected problems generating the equations of motion
J Wauer

A systematic approach for solving the inverse kinematic problem of robot manipulators
M Hiller and C Woernle

Einige Erfahrungen mechanischer, mit Rechenmaschine durchgefiihrter Untersuchungen
von Industrierobotern
I Salyi

A numerical method to determine extreme reach of manipulators
P Deravi and J Rastegar

The effect of selected working configuration on dynamic characteristics of manipulators
M Bahrami, P Deravi and J Rastegsr

Decoupling load components and improving robot interfacing with an easy-to-use
6-axis wrist force sensor
_E Kroll and R Weill

Kinematics of modular robots
G Legnani and R Riva

On & mechanical model of an unmanned deep ocean remote operated system
A Vinciguerra, J Nieto-Nieto, M Ceccarelli and A Venturi

IRDS: an intelligent robot developing for the university facilities
T Furuya, T Yamashita and F Ohkawa

On the primary workspace of manipulators
M H Wen and W M Jin

The effect of coulomb friction in periodic motion of industrial robots
M W Ostachowice

Programs for wmodelling and simulation of hydraulic and pneumatic driven robots
K Nazarczuk, A Oledlzki and C Reyamkowski

Kinematics of robot guidance mechanisms based on homogenous operators
F Duditeza, G Gogu and D V Diaconescu

Application of exponential rotation matrices on the kinematic analysis of manipulators
M K Uzgbren

The development of performance criteria for telemsanipulators
R ‘Bicker and L Maunder

An analysis of gripping based on line and plene constraints
D T Pham and S H Yeo

1079

1083

1089

1093

1099

1103

11

1115

1119

1123

1127

1131

1135

1141

1145

1149

1155

1159

1163

1167

1171

1175

1179

1183

1187

1191

1195



xviii Contents of Volume 2

A numerical algorithm for solving robot inverse kinematics
K C Gupta and V K Singh

Redundancy resolution of robotic manipulators at the acceleration level
K Kazerounian and A Nedungadi

Force control of robot manupulators
0 Khatib and J Burdick

Contact force in grasping and kinematic constraints
Z Ji and B Roth

The dynamics of robot force control
W P Seering and S D Eppinger

A geometrical data base for off-line robot programming
M L Hornick and B Ravani

Kinematic and dynamic models of manipulators for use in space: The concept of the
virtual manipulator
Z Vafa and S Dubowksy

Synthesis of multilink manipulators overcoming a multitude of obstacles
G Sh Zakirov

Dynamic decoupling in robots with recuperation of mechanical energy
A I Korendyasev, B L Salamandra and L I Tyves

General software for programming and contol synthesis of manipulation robots
K M Vukobratovic, M D Stokic and D B Karan

General-purpose software system for computer-aided generation of real-time robot dynamic models

N Kircanski, M Vukobratovic and M Kircanski :

The priority manipulator's configuration in shipyards and its preliminary design
Z Domazet, I Mandic and D Stipanicev

Dynamic analysis of a manipulator for ultrasonic weldment control
0 Muftic, B Anzulovic, Z Domazet and I Mandic

PR

1203
1207
1213
1219
1223

1227

1233
1237
1241
1245
12;9
1253

1259



Contents of Volume 1

INVITED LECTURES

Evaluation of bending strength of carburized gear teeth
M Kato

Glimpsing the new
J Phillips

The impact of the new technologies on mechanical engineering
A Rovetta

Problems of mechanics in the scientific technical progress
K V Frolov
KINEMATIC ANALYSIS AND SYNTHESIS OF PLANAR MECHANISMS

Alternative optimization of a band-assisted linkage
J F G Darby

Precision criterion and synthesis 0f plane linkages
V B Galabov T )

Conic section method for optimum function synthesis of mechanisms
W L Cleghorn and J R Macdonald

Kinetic synthesis of mechanisms using the flexible tolerance algorithm
R G Fenton and J-S Xu

Methode de synthése d'un mecanisme du type manivelle-tiroir
G Marot

A practical consequence -of the Roberts' law
J M Hervé

Finfgliedrige Radcrkoppel-schrittgelriebe
K Zuck and R Neuman

Synthesis of adjustable mechanism for intersecting straight lines
A J Kothadia and S Krishnamoorty

Topological analysis of instantaneous centres of rotation of mechanisms
V P Agrawal, J V Subrahmanyam and A M K Prasad

Ad justable mechanisms with variable crank-length
H Funabashi

Overconstrained linkages to be derived from perspectivity and reflection
E A Di jksman

Step-dwell-mechanism with a tooth-belt
H Rankers

Kinematic synthesis of multi-link planar mechanisms using kinematic mapping
Ruchang Jia and Yong Chen

Xix

13

23

27

31

37

41

45

49

53

61

65

69

75

79



XX Contents of Volume 1

Study of a new-type intermittent link mechanism
Hua Danian, Miao Yuanji and Wang Shaowei 87

A simple and effective method of synthesizing six-bar function generators
C H Chiang 91

Structural and kinetostatic synthesis of planar kinematic chains (PKC) and mechanisms
(PM) with variable structure during the work
N I Manolescu, J Balanescu, I Tudosie, D Burciu and T Ionescu 95

The synthesis of mechanisms of the basis of positional shifts determination of the output links
V Handra-Luca 99

Variantes de mécanismes a deux diades et leur cinématique
1 Popescu and D Tarnita 103

Mechanisms with variable link length
D Perju 107

CINPLA: a program for the kinematic analysis of planar mechanisms
A Llorens and J Martell 111

Synthesis of desmodromic mechanisms considering mechanical constructive accuracy
J Munoz 115

Design of slider-crank mechanism for function generation
I D Akgali 119

The accuracy of finite difference estimates of acceleration
T Davies and Wang Shan-yu 125

Linkage analysis - the unifying concept
J A Smith 131

Characteristic traces for three position motion generation in the solution space
C R Barker . 135

Closed form kinematic analysis of the planar assur II group
S-R Li and G K Matthew ’ 141

Using dead-center positions in kinematic synthesis (path generation)
P W Jensen 147

Minimax problems with bound variables in synthesis of mechanisms
Y L Sarkisyan, K G Stepanyan, S S Sakhparonyan and G P Karapetyan 151

Analytical determinate of kinematic characiezistics of the plane 4th-link structural groups
V S Karelin 155

Kinematic analysis of friction mechanisms with non-circular wheels
K A Karimov and gh Kh Usmankhodzhaev 159

Technological approximative synthesis of a path generating mechanism
G D Culafic and T L Pantelic 165

Kinematic analysis of assur groups of the third class by numerical solution of
constraint equations

C W Radcliffe, M Z Zlokolica and L Cueticanin 169
KINEMATIC ANALYSIS AND SYNTHESIS OF SPATIAL MECHANISMS

Development of a spatial mixing machine
J E Baker, Hu Min and M Bhati 175

The screw triangle and the cylindroid
J R Phillips and W X Zhang 179

Grassmann, screws and mechanics
C J Pengilley and J M Browne 183

Manipulating a body through a finite screw displacement
K H Hunt 187

A new 6r space mechanism
K Wohlhart 193

Determination du degre de liberté des chaines cinématiques
J Angeles 199

Application de la methode hypercomplexe a 1'etude des mécanismes
J M Castelain, A Taile and J M Flamme ) 203



