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FOREWORD

Ever since I worked at Banaras Hindu University 17 years ago, India has been a central
part of my personal scientific and spiritual landscape. Already ICF6 can be judged to be an
outstanding human and scientific success with some 40 countries participating and over
400 research papers of all types in the major archival set of Proceedings published here in
six volumes. These volumes are an enduring tribute to the dedication of India to Science
and Technology of the highest standards and indeed, to the stability and technological
progress of the country over the past 20 years. We salute the scientists and engineers of
India, especially the organisers of this magnificent and splendid sixth Quadrennium
Conference of ICF.

The Late Prime Minister, Mrs Indira Gandhi, held a profound and sustained belief in the
vital importance of excellence in scientific research in India and in international
co-operation for technological development. Mrs Gandhi’s quest for world-level
indigenous High Technology was a central part of her task in Government. The tragic loss
last year is a loss for India, for Indian Science and for us all.

Accordingly, I am charged on behalf of the Executive of the International Congress on
Fracture and on behalf of the Sixth International Conference on Fracture to DEDICATE
our PUBLISHED PROCEEDINGS and this Conference to the inspiring memory of a
Great Stateswoman, World Leader and friend of Science, INDIRA GANDHI.

June 1985 DMR TAPLIN
(ICF President 1981-1984)



U.K.

US.A.

CANADA
AUSTRALIA
FEDERAL REPUBLIC
OF GERMANY
JAPAN

BRAZIL

PEOPLE'S REPUBLIC
OF CHINA

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

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

Pergamon Press Canada Ltd., Suite 104,
150 Consumers Road, Willowdale, Ontario M2J 1P9, Canada

Pergamon Press (Aust.) Pty. Ltd., P.O. Box 544,
Potts Point, N.S.W. 2011, Australia

Pergamon Press GmbH, Hammerweg 6,

D-6242 Kronberg, Federal Republic of Germany
Pergamon Press Ltd., 8th Floor, Matsuoka Central Building,
{-7-1 Nishishinjuku, Shinjuku-ku, Tokyo 160, Japan
Pergamon Editora Ltda., Rua Eca de Queiros, 346,

CEP 04011, Séo Paulo, Brazil

Pergamon Press, Qianmen Hotel, Beijing,

People’s Republic of China

Copyright © 1984 International Congress on Fracture (ICF)

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 1986

Library of Congress Cataloging in Publication Data
International Conference on Fracture (6th : 1984 :
New Delhi, India).

Advances in fracture research.

(International series on the strength and fracture of
materials and structures)

1. Fracture mechanics — Congresses. I. Valluri, S. R.
II. International Congress on Fracture. III. Title.

IV. Series.

TA409.144 1984  620.1'126  84-16613

British Library Cataloguing in Publication Data

International Conference on Fracture (6th : 1984 : New Delhi)
Advances in fracture research.—(International series on

the strength and fracture of materials and structures)

1. Materials—Fatigue 2. Fracture mechanics

1. Title H. Valluri, S. R. III. Series

620.1'123  TA418.38

ISBN 0-08-029309-3

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



INTERNATIONAL SERIES ON THE STRENGTH
AND FRACTURE OF MATERIALS AND STRUCTURES

General Editor: D. M. R. TAPLIN, D.Sc., D.Phil., F.IM.

Other Titles in the Series
BUNSELL et al.

CARLSSON & OHLSON

EASTERLING
FRANCOIS

GARRETT & MARRIOTT
GIFKINS

HAASEN et al.

McQUEEN

MILLER & SMITH
PIGGOTT

OSGOOD

RADON

SIH
TAIT & GARRETT

TAPLIN

Related Pergamon Journals

Advances in Composite Materials,

2 Volumes

Mechanical Behaviour of Materials
(ICM 4), 2 Volumes

Mechanisms of Deformation & Fracture
Advances in Fracture Research,

6 Volumes

Engineering Applications of Fracture
Analysis

Strength of Metals & Alloys (ICSMA 6),
3 Volumes

Strength of Metals & Alloys (ICSMA 3),
3 Volumes

Strength of Metals & Alloys (ICSMA 7),
3 Volumes

Mechanical Behaviour of Materials
(ICM 3), 3 Volumes

Load Bearing Fibre Composites

Fatigue Design, 2nd Edition

Fracture & Fatigue: Elasto-Plasticity,
Thin Sheet & Micromechanisms
Progress in Fracture Mechanics
Fracture & Fracture Mechanics. Case
Studies

Advances in Research on the Strength
& Fracture of Materials, 6 Volumes

(free specimen copy gladly sent on request)

Acta Metallurgica

Canadian Metallurgical Quarterly

Computers & Structures
Corrosion Science

Engineering Fracture Mechanics

Fatigue & Fracture of Engineering Materials & Structures
International Journal of Impact Engineering
International Journal of Solids & Structures

Materials Research Bulletin
Metals Forum

Physics of Metals & Metallography

Scripta Metallurgica




ICF EXECUTIVE (1981-1985)

Founder President
President & Chairman
Vice Presidents

Directors

Treasurer
Secretary-General
Founder Members

T. Yokobori (Japan)

D. M. R. Taplin (Ireland)
A. J. Carlsson (Sweden)
D. Francois (France)

J. Nemec (Czechoslovakia)
Chun Tu Liu (China)

P. Rama Rao (India)

W. Soete (Belgium)

E. Sommer (FRG)

H. H. Kausch (Switzerland)
T. Kawasaki (Japan)

B. L. Averbach (USA)

P. Haasen (FRG)

A. K. Head (Australia)

A. Kochendoerfer (FRG)
R. W. Nichols (UK)

J. L. Swedlow (USA)

M. L. Williams (USA)

vii



ICF COUNCIL (1981-1985)

Australia

Dr. B. Cotterell

Dr. J. R. Griffith

Dr. R. Jones*

Dr. A. K. Head (FM)

Belgium

Mr. R. V. Salkin
Prof. W. Soete*
Prof. A. Vinckier
Brazil

Prof. S. N. Monteiro*

Canada

Prof. M. R. Piggott
Dr. L. A. Simpson
Prof. D. M. R. Taplin*

China, People’s Republic

Dr. Chun Tu Liu*
Prof. Keh-Chih Hwang

Czechoslovakia
Dr. M. Klesnit
Dr. V. Linhart
Prof. J. Nemec*

Denmark

Prof. F. I. Niordson*
Dr. N. Othoff

France
Prof. D. Francois*

Mr. A. Pellissier-Tanon
Mr. G. Sanz

F.R.G.

Prof. W. Dahl*

Prof. P. Haasen (FM)

Prof. F. Kerkhof

Prof. A. Kochendorfer (FM)
Prof. E. Sommer

Hungary

Dr. E. Czoboly
Prof. O. Halasz*

India

Dr. S. N. Bandopadhay
Prof. P. Rama Rao*
Prof. A. K. Seal
Ireland

Dr. D. G. Gorman
Dr. D. W. A. Rees*

Israel

Prof. A. Buch*
Dr. M. Perl
Dr. J. Tirosh

Italy

Prof. G. Caglioti*
Prof. L. Lazzarino
Prof. F. Manna

Japan

Prof. A. Otsuka

Prof. H. Okamura

Prof. T. Kawasaki (FM)
Prof. T. Yokobori* (FP)
Luxemburg

Mr. E. A. Hampe*

The Netherlands

Dr. H. C. Van Elst*

Dr. A. U. De Koning
Prof. C. A. Verbraak
Norway

Dr. H. Wintermark*

Poland

Dr. Z. Pawlowski*
Prof. T. Pelczynski
South Africa

Prof. Z. T. Bieniawski
Dr. S. B. Luyckx
Prof. L. O. Nicolaysen*

Spain
Prof. Manuel Elices*

Sweden

Prof. B. Broberg
Prof. J. Carlsson*
Prof. J. Hult

Switzerland

Prof. Th. Erismann
Prof. H. H. Kausch*
Dr. G. Prantl

Turkey

Prof. O. Aksogan
Prof. M. Bakioglu
Prof. M. Doruk*

U.K.

Dr. M. J. May

Prof. K. J. Miller

Dr. R. W. Nichols (FM)
Prof. P. L. Pratt*

US.A.

Prof. B. L. Averbach* (FM)
Prof. C. J. McMahon Jr.
Prof. J. R. Rice

Prof. J. L. Swedlow (FM)
Prof. M. L. Williams (FM)

U.S.S.R.

Prof. V. Kagayev

Prof. Yu. N. Rabotnov*
Prof. V. Regal

Prof. S. N. Zhurkov (FM)

*Voting Member. FP Founder-President, FM Founder Member

ix



ICF SUB-COMMITTEES (1981-1985)

Awards Committee

D. M. R. Taplin (Chairman)
B. L. Averbach

A. K. Head

S. R. Valluri

T. Yokobori

Finance Committee

H. H. Kausch (Chairman)
D. Francois

T. Kawasaki

H. Liebowitz

E. Sommer

S. R. Valluri

Liaison & Regional
Development Committee
H. C. Van Elst (Chairman)
A. J. Carlsson

J. F. Knott

I. J. Polmear

N. Raju

C.

K.
G. C. Sih

Nominations Committee

R. W. Nichols (Chairman)
E. Czoboly

H. C. Van Elst

W. Dahl

R. Labbens

T. Machida

K. J. Miller

J. R. Rice

Publications Committee

R. W. Nichols (Chairman)
D. Francois

H. H. Kausch

J. F. Knott

P. Rama Rao

D. M. R. Taplin

X1



PROFESSOR V. A. ALTEKAR
Director

National Metallurgical Laboratory
Jamshedpur

PROFESSOR T. R. ANANTARAMAN
Director

Institute of Technology

Banaras Hindu University

Varanasi

DR. V. S. ARUNACHALAM
Scientific Adviser to Defence Minister
Secretary, Defence Research

and Development

New Delhi

MR. P. R. CHANDRASEKHAR
Director (R & D)

Civil Aviation

New Delhi

DR. A. K. DE

Chairman

Nuclear Safety Regulation Board
Bombay

PROFESSOR S. DHAWAN
Senior Adviser, Department of Spacc

ISRO, Bangalore

Director

Indian Institute of Technology
Bombay

DR. V. R. GOWARIKER
Director

Vikram Sarabhai Space Centre
Trivandrum

DR. P. K. IYENGAR
Director

Bhabha Atomic Research Centre
Bombay

PROFESSOR N. M. SWANI
Director

Indian Institute of Technology
New Delhi

MR. K. N. JOHRY

Head, International Collaboration
Council of Scientific and Industrial
Research

New Delhi

Chairman

Indian Airlines and President
Aeronautical Society of India
New Delhi

ICF 6 NATIONAL
ADVISORY COMMITTEE

PROFESSOR M. G. K. MENON

Cc on

Chairman, SACC
New Delhi

MR. K. R. PURI

Chairman

Bharat Heavy Electricals Limited
New Dclhi

Chairman

Air India

Bombay

MR. RAJ MAHINDRA

Senior Consultant

Aeronautical Development Agency
DRDO, Ministry of Defence

New Delhi

DR. R. RAMANNA

Chairman

Atomic Energy Commission
Bombay

PROFESSOR S. RAMASESHAN
President

Indian Academy of Sciences
Bangalore

PROFESSOR C. N. R. RAO
Director

Indian Institute of Science
Bangalore

MR. S. SAMARAPUNGAVAN
Chairman

Steel Authority of India Limited
New Delhi

PROFESSOR S. SAMPATH
Director
Indian Institute of Technology
Kanpur

PROFESSOR A. K. SEAL
President, [IM

(Member of Councit of ICF)
Principal, Bengal Engineering College
Howrah

Director

Indian Institute of Technology
Khargapur

PROFESSOR L. S. SRINATH
Director

Indian Institute of Technology
Madras

PROFESSOR E. C. SUBBA RAO
Director

Tata Research, Development

and Design Centre

Pune

MR. C. V. SUNDARAM
Director

Reactor Research Centre
Kalpakkam

PROFESSOR U.R. RAO
Chairman

Space Commission
Bangalore

DR. S. VARADARAIJAN
Secretary to Govt. of India
Director General, CSIR
New Delhi

SHRI VIVEK R. SINHA
Chief Controller of Research
and Development

DRDO, Ministry of Defence
New Delhi

PROFESSOR YASHPAL

Secretary to Govt. of India
Department of Science and Technology
New Delhi

DR. S. R. VALLURI (CONFERENCE
CHAIRMAN)

Director General

Aeronautical Development Agency

N.A.L. Campus, Bangalore

PROFESSOR P. RAMA RAO
(CONFERENCE CO-CHAIRMAN)
Director

Defence Metallurgical Research Laboratory
DMRL (PO) Kanchanbagh

Hyderabad

DR. K. N. RAJU (CONFERENCE
GENERAL SECRETARY)
Deputy Director

Materials Science Division

National Aeronautical Laboratory
Bangalore



ICF 6 LOCAL .
ORGANISING COMMITTEE

Shri Vivek R. Sinha (Chairman)

Chief Controller Research and Development
DRDO, New Dethi

Shri R. G. Kumble (Co-Chairman)
Director

DST, New Dethi

Shri K. N. Johry (Co-Chairman)

Head, International Scientific Collaboration
CSIR, New Delhi

Col. Lalji D. Singh (Member Secretary)
Deputy Director of Engineering

DRDO, New Dethi

Members

Smt. Kamala Sahgal
ITDC, New Delhi

Shri Arun K. Rastogi
Deputy Manager

TCI, New Delhi

Dr. Kazmi

Head, Dept. of Applied Mechanics
IIT, New Delhi

Shri D. Chakrabarti
Under Secretary

DST, New Delhi

Shri P. P. Singh

Air India, New Delhi

Dr. R. K. Pandey

Asst. Professor,

Dept. of Applied Mechanics
IIT, New Delhi

Shri Gyan Taneja

Air India, New Delhi

Shri O. P. Saxena
Deputy Secretary

CSIR, New Delhi

Dr. J. Dhar

Principal Scientific Officer
DST, New Delhi

Shri P. A. Prakash

Sr. Deputy Commercial Manager
Indian Airlines, New Delhi
Air Cmde. S. C. Gupta
Director of Aeronautics
DRDO, New Delhi

Prof. A. N. Kumar

IIT, New Delhi

Shri K. G. Sehgal

SO to CCR and D[V]
DRDO, New Delhi



ICF 6

COORDINATORS’ COMMITTEE

Dr. S. R. Valluri (Chairman)
Director General, ADA
NAL Campus, Bangalore

Dr. R. Narasimha (Co-Chairman)
Director

National Aeronautical Laboratory
Bangalore

Dr. K. N. Raju (Convener)
Deputy Director

NAL, Bangalore

Kum. Radhika Doraiswamy
Administrative Officer
NAL, Bangalore

Dr. A. K. Singh
Scientist

NAL, Bangalore

Dr. A. C. Raghuram
Scientist

NAL, Bangalore

Shri B. R. Somashekar
Scientist

NAL, Bangalore

Shri N. C. Murthy
Scientist

NAL, Bangalore

Dr. P. A. Paranjpe
Scientist

NAL, Bangalore

Shri 8. S. Pasha
Scientist

NAL, Bangalore

Dr. M. V. V. Murthy
Scientist

NAL, Bangalore

Dr. V. Ramachandran
Scientist

NAL, Bangalore

Dr. R. V. Krishnan
Scientist

NAL, Bangalore

Members

Shri V. Rajagopalan
Sr. Finance & Accounts Officer
NAL, Bangalore

Dr. R. Sunder
Scientist
NAL, Bangalore

Dr. P. K. Dash

Scientist

NAL, Bangalore

Shri S. C. Narayana Murthy
Scientist

NAL, Bangalore

Professor S. Ranganathan
Chairman, Dept. of Metallurgy
IISc, Bangalore

Professor B. Dattaguru
Dept. of Aeronautical Engg.
1ISc, Bangalore

Dr. P. Rama Rao
Director

DMRL, Hyderabad

Shri R. B. Subramanyam
Director (Projects)

DMRL, Hyderabad

Dr. J. Ramesam

Scientist

DMRL, Hyderabad

Dr. P. C. Angelo
Scientist

DMRL, Hyderabad

Dr. R. Sivakumar
Scientist

DMRL, Hyderabad
Dr. D. Banerjee
Scientist

DMRL, Hyderabad
Dr. G. Sundararajan
Scientist

DMRL, Hyderabad

Dr. G. Malakondaiah
Scientist

DMRL, Hyderabad
Shri K. Muralikrishna
Senior Accounts Officer
DMRL, Hyderabad
Shri P. K. Sagar
Scientist

DMRL, Hyderabad
Shri N. Ramakrishnan
Scientist

DMRL, Hyderabad
Shri K. Muralidharan
Scientist

DMRL, Hyderabad
Shri Arvind Bharti
Scientist

DMRL, Hyderabad



ACKNOWLEDGEMENTS

Financial support received from the following Organisations is gratefully
acknowledged.

National Aeronautical Laboratory,
Council of Scientific & Industrial Research.

Defence Research & Development Organisation.
Hindustan Aeronautics Limited, Bangalore.

Aeronautics Research & Development Board, Ministry of Defence.
Department of Science & Technology.

Air India.

Messerschmitt Bolkow Blohm.

British Aerospace PLC.

Rolls Royce Limited

Dornier GmbH.

Dowty Group.

Dcpartment of Space, Indian Space Research Organisation, Bangalore.
Tata Iron & Steel Company Ltd.. Jamshedpur.

Bharat Earth Movers Limited.

Steel Authority of India Limited.

Bharat Heavy Plate & Vessels Limited.

Mishra Dhatu Nigam Limited, Hyderabad.

Department of Atomic Energy.

Department of Civil Aviation.

Metallurgical Engineering Consultants {India) Limited.
Indian Institute of Technology, Madras.

Indian Institute of Technology, Kanpur.

Gas Turbine Research Establishment, Bangalore.
Defence Metallurgical Research Laboratory, Hyderabad.
Indian Institute of Technology, Bombay.

Indian National Science Academy, New Delhi.

xvii
AF VOL 1-B



CONTENTS

Contents of Volume
Contents of Volume
Contents of Volume
Contents of Volume
Contents of Volume

[« NV, B SR VI N )

Mechanics and Mechanisms

CREEP DAMAGE MECHANICS AND MICROMECHANISMS
M F Ashby and B F Dyson

MULTIAXTAL FATIGUE: A BRIEF REVIEW
K J Miller and M W Brown

UNIFIED APPROACH FOR MODELLING FATIGUE CRACK GROWTH AND
SOME OBSERVATIONS ON BEHAVIOUR UNDER FLIGHT SIMULATION
LOADING

K N Raju and R Sunder

EFFECTS OF MICROSTRUCTURE ON THE FRACTURE TOQUGHNESS OF
METALLIC ALLOYS
J F Knott

DAMAGE ACCUMULATION DURING DUCTILE RUPTURE AND THE
DEVELOPMENT OF FRACTURE MAPS
D Teirlinck, M F Ashby and J D Embury

ON FATIGUE-CREEP-ENVIRONMENT INTERACTION AND THE
FEASIBILITY OF FATIGUE MAPS
D M R Taplin, N Y Tang and H H E Leipholz

SOME ASPECTS OF SULFUR-INDUCED EMBRITTLEMENT OF STEELS AT
ELEVATED TEMPERATURE
C J McMahon, Jr

FATIGUE DAMAGE ACCUMULATION PROCESSES IN ENGINEERING
METALS AND PLASTICS
R W Hertzberg

RECENT STUDIES OF ENERGY INTEGRALS AND THEIR APPLICATIONS
S N Atluri, T Nishioka and M Nakagaki

*ix

xxii
xxix
XXXVi
x1liii
x1lix

31

57

83

105

127

143

163

181



XX Contents

THEORETICAL ASPECTS OF FATIGUE AND CREEP CRACK GROWTH
K Sadananda

THRESHOLDS FOR FATIGUE CRACK PROPAGATION: QUESTIONS AND
ANOMALIES
R O Ritchie

CYCLIC DEFORMATION AND FATIGUE MECHANISMS
C Laird

SOME NOTES TO THE HIGH TEMPERATURE CRACK GROWTH RATES AND
PROBABILISTIC FRACTURE MECHANICS APPROACH, RESPECTIVELY
T Yokobori and A T Yokobori Jr

ANALYSIS OF ROLLING CONTACT FATIGUE AND FRACTURE
G T Hahn, V Bhargava, H Yoshimura and C Rubin

SIZE AND GEOMETRY EFFECTS
S Baner jee

PROBABILISTIC FATIGUE AND FRACTURE DESIGN
A O Payne

Environmental Effects, Nonmetallics and Compesites

CORROSION FATIGUE
M 0 Speidel

CRACK GROWTH IN METALS AFFECTED BY HYDROGEN
V V Panasyuk, A Ye Andre jkiv and V S Kharin

TOUGH HETEROGENEOUS POLYMERS
A S Argon, R E Cohen, 0 S Gebizlioglu and C E Schwier

FRACTURE AND TOUGHNESS QF POLYMER SOLIDS
I Narisawa and M Ishikawa

TOUGHENING OF CERAMICS
M V Swain and L R F Rose

FRACTURE OF CEMENT AND CONCRETE
S P Shah

MICRO-MECHANICS OF FRACTURE AND FAILURE OF GEO-MATERIALS
IN COMPRESSION
S Nemat-Nasser and H Horii

ANALYSIS OF DEFECTS AND DAMAGE IN COMPOSITES
G C Sih

FATIGUE FAILURE MECHANISMS IN COMPOSITE LAMINATES
H T Hahn and L Lorenzo

MECHANISMS OF FRACTURES IN FIBER-REINFORCED LAMINATES
H W Bergmann

211

235

261

273

295

317

339

379

399

427

453

473

495

515

525

549

569



Contents

FATIGUE OF COMPQSITES UNDER SPECTRUM LOADING
M M Ratwani

FACTORS AFFECTING THE DESIGN OF MILITARY AIRCRAFT
STRUCTURES IN CARBON FIBRE REINFORCED COMPOQSITES
B W Anderson

Dynamics and Experimental Techniques

FUNDAMENTAL PROBLEMS IN DYNAMIC FRACTURE
W G Knauss

TWO- AND THREE-DIMENSIONAL ANALYSIS OF PENETRATION AND

PERFORAT ION
T Maini and M L Wilkins

ANALYSIS OF ACOUSTIC EMISSION: A VIEW
A K Rao and C R L Murthy

IMPROVEMENTS TO PWR VESSEL FRACTURE ANALYSIS METHODS
A P Tanon

EXPERIMENTAL METHODS FOR DETERMINING STRESS INTENSITY
FACTORS
P S Theocaris

Engineering Applications

THERMAL CRACK TIP BLUNTING IN HIGH SPEED CRACKS
J G Williams

FRACTURE MECHANICS FOR CRACKS IN WELDMENTS
J Carlsson

FRACTURE CONTROL IN WELDED STEEL STRUCTURES
A A Wells

xxi

587

607

625

653

669

691

707

731

751

763



CONTENTS OF VOLUME 2

Fracture — Mechanics and Mechanisms

CHARACTERISTIC CRACK TIP FIELD AND THE CHARACTERIZING
PARAMETERS FOR ELASTIC-PLASTIC FRACTURE MECHANICS 777
H W Liu and T Zhuang

SOME CRACK PROBLEMS ON PLATES AND SHELLS 791
L Chuntu and L Yingzhi

THE RELATIONSHIP BETWEEN FRACTURE TOUGHNESS AND
MICROSCOPIC CLEAVAGE FRACTURE STRESS OF STEEL 20 MnMoNi 5 5 803
D Dormagen, H Diinnewald and W Dahl

THREE DIMENSIONAL ASPECTS OF SUB-CRITICAL FLAW GROWTH 811
C W Smith and G Nicoletto

NUMERICAL SIMULATION OF STATIC AND DYNAMIC SHADOW PATTERNS

USING AN ATOMISTIC DESCRIPTION OF CRACK INITIATION AND

PROPAGATION 819
B Moran, W G Hoover and D M Norris

ELASTIC INTERACTION OF A CRACK WITH MICROCRACKS 825
A Chudnovsky, A Dolgopolsky and M Kachanov

INTERACTION OF A MACROCRACK WITH MICRODAMAGES 833
V P Tamu?s and N B Romalis

SLOW STABLE CRACK GROWTH AND INSTABILITY IN
ELASTIC-PLASTIC WELD METALS AND STRUCTURAL STEEL 841
G R Wood and R I Stephens

AN APPROACH TO A CRACK-INCLUSION INTERACTION PROBLEM 849
I Kunin and B Gommerstadt

xxii



Contents of Volume 2

EFFECT OF ELASTIC ANISOTROPY ON THE BRITTLE FRACTURE OF A
POLYCRYSTALLINE SOLID
C S Pande and R A Masumura

APPLICATION OF THE EIGENFUNCTION EXPANSION METHOD TO
DETERMINE CRACK-TIP STRESSES IN THIN PLATES SUBJECTED TO
BENDING

N Subramonian and D L Jones

A THEORY FOR TRANSLATIONAL CRACK LAYER PROPAGATION
A Chudnovsky and A Moet

ANALYTICAL SOLUTION OF PLASTIC STRAIN CONCENTRATION (PROOF
OF NEUBER'S EMPIRICAL EQUATION)
Y Lin and E Lin

EFFECT OF SPECIMEN THICKNESS ON CRACK FRONT PLASTICITY
CHARACTERISTICS IN THREE-DIMENSIONS
E Moyer, Jr and H Liebowitz

NUMERICAL COMPUTATION ON A SINGULARITY IN FRACTURE
B Zhu and Y Chen

DETERMINATION OF COMBINED MODE STRESS INTENSITY FACTORS
USING MIXED ELEMENTS
D P Mazumdar and P B Murthy

STRESS INTENSITY FACTORS AT THE TIPS OF CRACKS EMANATING
FROM HOLES WITH MISFIT FASTENERS
P D Mangalgiri, T S Ramamurthy and B Dattaguru

ELASTIC-PLASTIC ANALYSIS OF A FINITE INTERNALLY CRACKED
PLATE UNDER VARIOUS ASSUMPTIONS ON COHESIVE FORCE AT CRACK
TIPS

Y Z Chen

APPLICATION OF NEW METHODS TO THE BOUNDARY ELEMENT METHOD
ANALYSIS OF STRESS INTENSITY FACTORS
H Kisu, R Yuuki and H Kitagawa

CONSTRUCTION OF A FAULT TREE USING PROLOG
S Fukuda

THE STRESS-STRAIN FIELDS AT CRACK TIP IN CRACKED SPHERICAL
SHELL
L Chun~tu and L Ying-zhi

A DISLOCATION MODEL OF THE DELAYING EFFECTS OF OVERLOAD
M Delin

THREE DIMENSIONAL STRESS PROBLE@ OF A FINITE THICK PLATE
WITH A THROUGH-CRACK UNDER TENSION
M N Bapu Rao

FINITE ELEMENT ANALYSIS OF PLATES WITH THROUGH CRACKS FROM
HIGHER ORDER PLATE THEQRY
S Viswanath, M V V Murthy and K P Rao

xxiii

857

863

871

881

889

897

905

913

921

927

937

945

955

963

971



xxiv Contents of Volume 2

A NEW FOUR PARAMETER METHOD FOR SIF DETERMINATION 979
A F Ahmed, K Rajaiah and M S C Bose

THE UNSTABLE EXTENSION OF INCLINED CRACKS UNDER UNIAXIAL

TENSION AND COMPRESSION 987
S K Maiti
INFLUENCE OF COUPLE STRESSES ON STRESS INTENSITY FACTORS 995

K Sridharan

NEAR-TIP ANALYSIS OF PLANE-STRESS MODE-1 STEADY CRACK
GROWTH IN LINEAR HARDENING MATERIAL WITH BAUSCHINGER EFFECT 1003
Z Xiao—ti, Z Run—fu and H Keh-chih

SOME PROBLEMS IN THE J-INTEGRAL 1011
K Zhen-bang
PATH DEPENDENCE OF STABLE CRACK GROWTH 1021

E E Gdoutos

AN EPFM CRACK GROWTH ANALYSIS OF A 3PB SPECIMEN IN 2D AND
3p 1029
L G Lamain

APPLICATION OF LINE-SPRING MODEL TO A STIFFENED
CYLINDRICAL SHELL CONTAINING AN AXIAL PART-THROUGH CRACK 1037
[ Yah§i

APPLICATION OF THE J CONCEPT TO VERY SMALL TENSION
SPECIMENS OF AUSTENITIC STAINLESS STEELS 1045
J P Chavaillard and D Miannay

THE J-BASED FRACTURE ASSESSMENT METHOD, EnJ, AND
APPLICATION TO TWO STRUCTURAL DETAILS 1054
C E Turner

THE STEADY STATE PROPAGATION OF A DAMAGED ZONE OF AN
ELASTIC BRITTLE SOLID 1061
H D Bui, A Ehrlacher and C Renard

APPLICATION OF FRACTURE MECHANICS IN THE FRACTURE ANALYSIS
OF WIDE PLATES 1069
H-J Rosezin, D Dormagen, W Hesse and W Dahl

AN EFFICIENT FINITE-ELEMENT-ALGORITHM FOR
THREE-DIMENSIONAL FRACTURE PROBLEMS 1079
M Kuna and V Schmidt

WIDTH INFLUENCE ON R~CURVES OBTAINED WITH THIN SHEET
TEST-PIECES BEARING BLUNT CENTRAL NOTCHES 1087
D Firrao, R Ferrario, F Ricci and R Roberti

FINITE ELEMENT EVALUATION OF FRACTURE MECHANICS PARAMETERS
USING RAPID MESH REFINEMENT 1095
A Sedmak

ON THE BLUNTING LINE AND INITIATION TO TEARING FOR TWO
STEELS 1103
Y Wei, M R Etemad and C E Turner



