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We had 55 delegates from |5 states of East and Central Europe, plus
15 delegates from 7 West European States, Presentations were made
of the work programmes of all TC and sub-committee actlvities, plus

information on ESIS,

Discussions were held in closed and
open forums to identify the key issues
to address for successful integration
between east and west, and actions
were taken to resolve these.

These are as follows:

Networks

A computer data base is to be set up

in the ESIS office to be accessed via

the public network containing key

elements of the following;

= contact names for each nation
member

*  TC membership

= TC activities

*  work programmes where
appropriate

» directories of labs/institutions
and who's who in structural
integrity, including data on
facilities etc.

» list of successful and unsuccessful
applications for funding from EEC
bodies

All nations were asked to set up their
own network in their own countries
to minimise costs of bureaucracy, We
want to avoid the need for TC
chairmen to circulate large numbers
of people with information
East/central nations were asked to
identify activities of interest and make
appropriate contact via TC and
Subcommittee chairmen etc., and
develop their own priarities.

Education
A new TC to be set up containing 3
members from each of the east and

the west, with Professor Rossmanith
as chairman.

Money

for equipment, literature, travel and
projects. The importance of lobbying
and identifying the secret success
factors was emphasised, with the
latter being implied from the direc-
tory of applications, Funding for the
conference was obtained on these
principles, and cne quarter of the
delegates represented ministerial or
civil'service interests. These now
have a greater appreciation of the
relevance of structural integrity, and
know who we are. National {and
ESIS) priorities are important here.
Information on all relevant EEC
funding initiatives were given to all
delegates,

Where travel is difficult members in
the east/central could set up parallel
TC/SC activities and report either by
letter or by sending only one delegate
to the meetings. The significance of
developing the ‘club’ concept was
emphasised here,

Better ideas on optimising the use of
funds are welcome. One such is to
have specimens manufactured in
countries where manufacturing is
cheap, computing performed where
computing Is cheap, etc,

Exchanges

Young scientists from the east/central

stressed the value of these. Receiving
institutions regarded 6 months as the
minimum period for success, cur-
rently more than the EEC funding
strategy. It was emphasised that EEC
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funds were generous and could be
stretched, or supplemented to
increase the period and make ex-
changes worth while,

Meetings

Some have already been organised
outside of the west. We should
encourage these, but recognise the
difficulties, Meeting organisers and
attendees can look for funding to
support travel. ESIS sponsored
meetings have to be co-ordinated via
the ESIS office prior to sponsorship
being agreed (this does not include
club events like TC meetings).

Publications

Members were encouraged to use
the ESIS publications as much as
possible, and observe that all work
performed under the ESIS umbrella
should be so published. Short com-
munications on relevant topics will be
published In all media, as appropriate.
Professor Miller also offered to
provide a separate diary of ESIS
events in the FFEMS journal,

' New TC initiatives
" On the subject of ‘Safety and Reliabil-

ity of Engineering Structures” this was
proposed by delegates from Russia, -
Ukraine, Czech and Slovak Republic,
Bulgaria and Croatia. Information on
the objectives and issues addressed
will be published in the newsletter.
Initial contacts can be made via Dr, A,
Rakitsky, Institute of Machine Reliabil- -

ity, Minsk, or Professor Makhutov,

Russian Academy of Sciences.
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Materials and

Mechanical Engineering
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TC2 Subcommittee on
Stretched Zone Round
Robin
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Technical Committee 4
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Chairmen

Prof. |.G. Williams
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Imperial College of Science
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Chairman
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Fax (33))-46836437

Technical Committee 8
Numerical Methods
Chairman

Dr. W, Schmitt
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Dr. H. Grebner
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Prof. Dr. W. Brocks
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Chairman
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Engineering
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A Letter from the

ESIS President

I am taking this initiative of writing to you all to report a personal view
of the 2 important events which have occurred since the last Newslet-

ter,

The first of these took place in
Sheffield in April. ESIS has now
expanded to include members from
the Atlantic to beyond the Urals,
from the Arctic to the Mediterra-
nean, For this reason we felt it
worthwhile to hold a conference on
the organisation of ESIS aimed at
integrating East, Central and Western
European nations within the club.
Attendance was by invitation, and
included from the East/Centre, a
scientific leader, an academician, a
young scientist and a representative
from the ministry, and from the
Woest, members of the ESIS Executive
and TC chairmen or their representa-
tives. This restriction was so that we
could focus on the key issues relevant
to scientific management and co-

ordination and inform the ministries _

of the importance of our work, and
of our effectiveness. A summary
report Is printed at the cover page of
this Newsletter. Here | simply want
to observe that the conference was
very successful, and wish to thank all
of those who disrupted their busy
schedules to attend. ESIS has the
chance of being much stronger
because of your efforts. | also should
thank those behind the scenes,
people without whom no conference
can be successful. | refer, of course,
to June Devlin and Catherine Miller,
who worked tirelessly for ocur
comforts, and also the catering staff
at Ranmoor House, who have a
special place In the affections of all
attendees.

The second event was at Kiev in june,
when ICF8 was hosted by Ukraine.
When the venue was originally
agreed, Ukraine was still part of the
former USSR. The break-up of that
vast union caused major difficulties
which those of us who went to Kiev
got a small first-hand inclination of. In
fact, the loss of the infrastructure and
organisational capability was so
serious, that at the time of cur own

ECF9 conference last year in Varna,
itself disrupted by the tragic events In
Yugoslavia, there was serious risk of
cancellation. ESIS gave all possible
support to ICF at that time, and l am
glad to say that ICF8 went ahead.
Only those of us who have been
appraised of some of the problems
can appreciate how difficult the task
was, and the organisers, led by

Professor V.V. Panasyuk, must be

congratulated in completing this
challenging task, I particularly want to
thank Dr, Natalia Kuznyak who
not only acted as Prof. Panasyuk's
personal interpreter, but was also a
tireless slave for us all. | know that |
can speak for all delegates when | say
thank you Natalia, the conference
would not have succeeded without
you.

| was particularly interested in the
comments of the outgoing president
of ICF, Dr. P. Rama Rao from India,
at the opening ceremony, in discuss-
ing the regional strength of ICF and
referring to ESIS in that vein. While it
may be true that ESIS originated from
the ICF fold, we long since outgrew
this role, and our statutes fully reflect
our standing as an independent
organisation. In truth, of course, ESIS
performs a different role to ICF and
has an organisation which reflects
this. The two roles complement each
other rather than compete, and it is
important that this is understood,
otherwise we risk undermining each
other's position. In the meeting of the
ICF council, which 1 did not attend as
ESIS-has no formal role in ICF, Ad
Bakker, ESIS Secretary and a delegate
from The Netherlands, made this
point very clear. We must work
together with [CF, supporting them
as much as we can (as we did for
ICF8), but we must retain our
independence.

There are two important announce-
ments to make following ICF8. The
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first is that ICF9 will be held in 1997
In Sydney, Australia. The second is
that the new president of ICF is
Professor John Knott John is well
known to us all, both for his impor-
tant contributions to the develop-
ment of our science, and as a mem-
ber of ESIS and chairman of TC2. It
gives me great pleasure to welcome
him in this new role, and | wish him
all the very best.

Dr. lan Milne



Report on International Conference on

Fretting Fatigue
- Sheffield University, April 19-22 1993

This very successful meeting was attended by about 50
academic and industrial researchers with particularly
strong support from France, Japan, the UK and the USA,
The meeting was opened with a brief review by Professor
Miller on short crack micro-mechanics and barriers to the
growth of small fretting cracks. This introduction was
opportune since many presentations subsequently re-
ferred to the rapid introduction of small fretting cracks at
a very early stage in fatigue life and at stresses well below
the fretting fatigue limit. As a consequence, much research
has often been centred on the modelling of the growth of
small fretting cracks with a view to understanding why, on
many occasions, the cracks become non-propagating. On
the other hand, it was recognised that we need to under-
stand better the factors controlling fretting crack forma-
tion. Moreover, as emphasised by both Hoeppner and
Hattori, the “fitness for purpose” assessment procedures
in certain industries do not permit the known presence of
cracks certain industries do not permit the known
presence of cracks in certain components. Indeed, it
became apparent during the meeting that different indus-
tries adopt quite different strategies in assessing the
importance of fretting fatigue defects and the subject of
“Assessment Methodologies” has been identified as a key
topic for the new ESIS TC3 Sub-committee on “Contact
Fatigue”,

Professor Hoeppner gave an interesting commentary on
the milestones in fretting research, highlighting key
contributions in the field, A valuable presentation was
made by the cracks using an innovative in-situ fretting
system in a scanning electron microscope. On the same
theme, optical and quantitative electron microscopy was
used by Lundh and Norden to study the inter-refation
between wear, deformation and microstructure in nickel.
A good understanding of mechanisms (including time
dependent fretting processes either at high temperature
(Mutoh/Satoh) or in an aggressive environment (Taylor) is
vital if in making assessments of fretting life, we are
required to extrapolate with confidence beyond our
experimental database.

The Oxiord Contacts Mechanics Group (Hills/Nowell)
presented a critical analysis of fretting fatigue experiments
discussing for example, the pros and cons of the various
contact geometries previously used by earlier researchers.
It is widely recognised that there is a need for standardisa-
tion of fretting fatigue experiments which would allow
better comparison of inter-laboratory results. On this
Issue, time was made at the present conference to
forward views to Dr. H. Attia of Ontario Hydro who is
leading an ASTM Working Group on this topic with a
strong ESIS involvement

The analytical papers were often concerned with the
derivation of stress intensity factors to be used in fracture

mechanics assessments of the growth of small fretting
cracks. The pros and cons of using Green’s functions,
boundary element or distributed dislocation methods
were intensely debated and whilst awaiting publication of
the conference proceedings, readers can follow the
arguments in the February 1993 issue of Fatigue and
Fracture of Engineering Materials and Structures pp 267-
270,
Multiple crack initiation invariably occurs at fretting
contacts and the paper by Dubourg and Lamacq modelled
the mutual interaction between neighbouring cracks with
prediction of crack retardation and arrest in terms of
crack length, distance between cracks, interfacial coeffi-
cient of friction, crack position in the contact zone and
type of loading. Regarding the inter-relation between
fretting wear and fretting fatigue, Vincent demonstrated
that cracks up to 2-3 mm long can develop at fretting
contacts in the absence of fatigue body stresses. Professor
Vincent was also involved in an interesting debate regard-
ing the nature and role played by “white etching layers”
sometimes developed during fretting,
The practical importance of fretting fatigue was demon-
strated by the wide selection of papers from many
industries. Fretting wear, corrosion and fatigue and their
interactions continue to provide problems in asrospace,
power generation, ground transportation and in replace-
ment parts in the human body. Press fitting, shrink fitting
and clamped joints frequently pose fretting problems,
Further application areas involve the ropes and cables
used in (1) in overhead electric transmission lines (2)
ropes used in suspension bridges and ties for offshore
platforms and (3} the support and tension cables used in
overhead cable cars.
With such widespread concern regarding fretting fatigue
in industry, the use of palliatives and studies to understand
their behaviour was a major theme of the conference.
Some palliatives reduce friction and hence surface stresses
whilst others improve the material fatigue properties e.g.
peening which introduces beneficial compressive residual
stresses. Perhaps not particularly innovative, but peening
was universally identified as a proven method in combat-
ing fretting fatigue in many practical situations. With all
palliatives, caution is needed in the presence of excessive
fretting wear.
Finally, design engineers hoping to make use of advanced
materials such as metal matrix composites and ceramics
should note that fretting fatigue can have an important
influence on their performance. In conclusion, the 40
excellent papers (refereeing is at an advanced stage) will
be published by MEP in a conference book, hopefully
5000,

R.B, Waterhouse

T.C. Lindley
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ESIS Technical Committee 5 on

Fatigue

Announcement

ESIS Technical Committee TC3 Fatigue (Co-Chairman J. Petit / ). de Fouquet) has recently launched a new

Sub-Committee on Contact Fatigue.

At present, there Is currently much interest in Fretting Fatigue and a report on a recent ESIS sponsored n_iee;ing on
Fretting Fatigue at Sheffield University is to be found elsewhere in this Newsletter. The Sub-Committee on Contact
Fatigue is presently looking for new members and several areas of future work have tentatively been identified. These

include:
1

I. Fretting fatigue of steel ropes and cables in bridges, cable cars, electric transmission lines, oil platforms etc.

2. Contact fatigue in rails in ground transportation.

3. Contact problems In drive units, CV joints, ball splines, needle bearings etc.

Anyone interested in these topics should contact:

T.C. Lindley
Co-ordinator Sub-Committee on Contact Fatigue,
Ecole des Mines de Paris,
Centre des Materiaux,
B P 87,
91003 EVRY Cedex,
France.

Dr. Michael Graham Dawes
Named 1993 Recibient of

ASTM'S Award of Merit

Philadelphia, PA, USA - Dr. Michael G, (Mike) Dawes,
principal fracture consultant for TWI, World Centre
for Materials Joining Technology (formerly The
British Welding Research Association), in Abington,
Cambridge, UK, is a 1993 Fellow of ASTM.

The Award of Merit and the accompanying honorary
title Fellow of the Society, were established in 1949
by the ASTM Board of Directors to recognize
distinguished service by individual members,

Mike Dawes received the award, “for inspirational
leadership and exceptional technical contributions to
Committee E-24 on Fracture Testing (now Commit-
tee E-8 on Fatigue and Fracture) in the standardiza-
tion of elastic-plastic fracture toughness test proce-
dures for metals and weldments”.

Committee E-8 on Fatigue and Fracture is one of the
I31 ASTM technical committees. Organized in 1898,
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ASTM (American Society for Testing and Materials)
is one of the largest voluntary standards develop-
ment systems in the world.

Dr. Mike Dawes, who has a Ph.D. from the United
Kingdom Council for National Academic Awards, is
a native England and a resident of Great Shelford in
Cambridge. He became associated with TVl 33 '
years ago as a research engineer, advancing to senior
and principal research engineer, He was named
principal fracture consultant in 1983.

Active in ASTM since 1981, Mike Dawes has co-
authored five ASTM technical papers; he is a princi-
pal developer; and an organizer and participant. He is
also a fellow of the Welding Institute of the United
Kingdom and a chartered engineer of the Engineering
Council of the United Kingdom.



Abstract deadline
extended to July 31

Organised by:
Deutscher Verband fiir Materialpriifung (DVM)

Sponsored by:
European Structural Integrity Society (ESIS)
Federation of European Materials Societies

Historical

The European Conferences on Fracture (ECF), starting with
the ECFI in Compiégne in 1976, have been the major
blennial forum for European scientists and researchers in
the fracture mechanics and structural integrity fields. They
have represented also one of the most efficlent means for
the European Structural Integrity Society (ESIS), formerly
European Group on Fracture (EGF), to fulfil its statutory
objectives.

Motto of ECF 10

The motto can be condensed to the theme "Structural
Integrity, Experiments - Models - Applications”

We seek papers following this conference motto. In particu-
far, we expect contributions related to the items given in
the following conference sections:

* Test Methods

. Experience with existing test methods (techniques,
standards). How appropriate are existing methods,
where are their limits, how can they be improved.

. The test methods treated should include also
corrosion assisted crack growth and crack growth
under creep conditions.

- Test methods for non-conventional materials,

* Transferability
. Whatare "valid", i.e. size independent fracture

properties, are the present validity limits as formu-

lated in the standards appropriate!

Limits of parameters such as J, 8, C¥, C, ...

Censtraint problem

- Mechanical description of constraint

- Constraint effects on fracture

- How does a better understanding of constraint
effects help transferring data from specimens to
structures?

- Scatter of properties, in particular in the
ductile-to-brittle transition of steels.

R R T R

*  Assessment Methods
. Experience with existing assessment methods,
how appropriate are they, what are their limits,
how can they be improved.
New assessment methods, in particular for time
dependent fracture (corrosion, creep).

*  Mechanisms of Fracture

. Experimental and analytical maodelling of the
fracture process.
Particular materials; not just: material XY with
treatment AB has the following properties, but:
fundamental understanding, e.g. how can the
toughness of a brittle material be improved,
what is the role of the various phases of the
material in the fracture process.

Until now, the following personalities have agreed to
present keynote lectures:

E, Morland ISO Unified Test Method

W. Dietzel SCC Testing

A. Saxena HT Crack Growth Test Methods

M. Kogak and  Testing of YWelds with Particular

R. Denys Emphasis on Mis-Matched Joints

J.D. Landes Constraint Effects on Fracture Safe
Design

¢ Waliin Relevance of Fracture Mechanical
Material Properties for Structural
Integrity Assessment

R.A. Ainsworth  Flaw Assessment Methods using
Failure Assessment Diagrams

H. Riedel HT Fracture - Mechanisms and
Lifetime Estimation Methods
A, Pineau Modelling Micromechanisms and

Statistical Aspects of Ductile Fracture

Contributors are requested to submit an extended
abstract of about 2 pages and one or two key figures
until 31 July 1993 at the latest to:

DVM - Conference Secretariat, Mrs. 1. Maslinski

Unter den Eichen 87
D-12205 Berlin
Federal Republic of Germany
Tel.: (+49)30 811 30 66, Fax (+49)30 811 93 59
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Call for Interest
Irradiation Effects

The European Structural Integrity Society is planning
to start a new Subcommittee or Technical Commit-

tee on lrradiation Effects.

The structural integrity of nuclear reactor components
can be degraded by neutron exposure during the opera-
tion of the reactor. The various codes and national
procedures for design and safety analyses of nuclear
components increasingly demand for fracture mechanics
based lifetime predictions and structural integrity assess-
ments, These analyses require extended information on
the fatigue and fracture resistance of irradiated construc-
tion materials, representing the ultimate (end-of-life)
neutron exposure conditions of the components, The
existing data are scarce and often less appropriate,
moreover, there are strong limitations on the applicability
of the existing testing procedures, which were developed
for non-irradiated materials. -

Participants are solicited for a new ESIS activity on the
{mechanical) characterisation {of the fatigue and fracture
resistance) of irradiated construction materials. Depend-
ing on the interest a Subcommittee of TCI0 on environ-
mentally assisted cracking will be formed or a new
Technical Committee will be established. Another
possibility might be to form a Subcommittee of the
proposed new Technical Committee on "Safety and
Reliability of Engineering Structures" (see elsewhere in
this Newsletter).

A small task group has been formed to;

- stimulate and support the call for interest;

- start a group of interest participants;

- prepare a structure within ESIS, bringing together
researchers working in the field of testing irradiated
materials and engineers dealing with the application of
the test results;

- collect ideas for activities;

- distribute a proposal and organize the conclusive
discussions with the interested participants;

- formulate the Terms of Reference of the ESIS activity
on [rradiation Effects;

- start the activity,

The task is supported by Dr. E. Little (AEA, UK) Dr. M.l
de Vries (ECN, NL) and Dr. G.P. Tartaglia (JRC - |IAM,
European Communities). )

Topics which, among others, could be addresses are:

- inventory of the various standards and requirements
for surveillance testing

- acceptance and/or procedures for the use of small -
specimen data;

- harmonisation and standardisation of test procedures
for irradiated materials;

- transferability of data from materials test reactor
Irradiation experiments to reactor service conditions;

- establishment of lower bound exposure trend curves,
including threshold and saturation aspects.

Those interested are requested to contact:

M.l de Vries
Netherlands Energy Research Foundation
ECN Nuclear Energy
P.O. Box |

1755 ZG PETTEN

The Netherlands
Tel, (+31) 2246 4637
Fax (+31) 2246 3442

or

ESIS Secretariat
Prof. A. Bakker
Materials Laboratory
P.O. Box 5025
2600 GA DELFT
The Netherlands
Tel.(+31) 15 785418
Fax (+31) I5 786730

Deadli

Ine

Copy for ESIS Newsletter 23
Autumn 1993

The next ESIS Newsletter, nr, 23 (Autumn 1993) is scheduled to be mailed by end October 1993, Deadtine for copy is:

October |,
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ESIS Technical Committee 4

Polymers and Composites
. Meeting 12 -14 May 1993 - Les Diablerets Switzerland

Once again there was an encouraging attendance in these
difficult times, Thirty people came though some for only
part of the time. .
The first session was devoted to reviewing the work on
short fibre composites. The protocol is an appendix to
our K -G_ protocol for polymers and we reviewed the
results of the most recent round-robin. Dr. Moore gave a
summary of the current version and reported the adop-
tion of the ASTM standard for defining the specimen
directions; i.e. the first letter for the stress and the second
for the crack. Some discussion of defining initiation and on
crack propagation angle followed. The aim Is to define a
minimum value with colinear crack propagation. It was
decided 10 reissuge the protocol with modifications to
include:
(1) The use of a projector to determine crack propaga-
tion angle.
(2) Removal of the notion of validity since the properties
are those of a structure for these systems. .
(3) Remove the thickness requirement for the same
reason and .
(4) Revisit the use of “pop-in” as an initiation criterion.

At the next meeting we will review the current set of data
analysed in terms of this scheme and decide on any
further testing. We will also consider looking at an impact
version of the method. -

In the second session we reviewed progress on our
laminates protocol. Dr. Davies reported on the activities
of the ASTM committee and said that the Mode | protocol
was in the final stages of voting. ASTM had decided to
press ahead with only the ENF Mode Il test (not the ELS
version) and to use the NASA, MMB test for mixed-mode
tests. It was decided that we would continue to explore
our current protocol for both Mode |l tests and the single
ratio asymmetric mixed mode test. The NASA rig is under
review by several groups but unproven as a potential
standard at the moment. We then reviewed the set of
data for the various tests on the glass-expoxy material
used in the most recent round-robin. Problems with the
sticking insert generated large variations in the initiation
values and there was some evidence of inconsistency in
material properties. After much debate, it was decided,
with regret, that these problems rendered the results of
limited value for testing the protocol and that a new
material would be sought for a test series to be started
before the next meeting. Dr. Davies agreed to revise the
protocols in the light of recent experience and any
comments should be sent to him. Dr, Brunner reported
that EMPA had developed a computer evaluation pro-
gramme for the Mode | testing protocol which is available
on request

A final session on the first day reviewed other ESIS
business. A nomenclature suggestion from TC7 was
discussed and comments were invited. Mr. MacGillivray

reported on the ESIS meeting on Eastern Europe links
held in Sheffield and said that links with the Baltic states
were the most promising and we agreed to pursue these.
Finally Dr. Fischer reported that the K_ - G, for protocol
for polymers had reached the committee draft stage at
ISO and was progressing on schedule,

Professor Pavan chaired the second day which was taken
up with reviewing the Im/s impact testing protocol. The
first session was a review of the results of the 4th round-
robin on PMMA and RTPMMA, All the valid data required
some damping to achieve the <35% variation on the load
trace and there were some significant variations in the K,
and G, values. The energy method for finding G, also gave
problems since, for energy values not corrected for

* indentation effects, there were negative intercepts and

high values of G, There were several other mysteries
such as bimodal values of K.

A review of the revisions made to the protocol was then
given by Professor Pavan. It was decided that examples of
damping materials should be given. Considerable discus-
sion then followed on the curve fitting procedures used to
define the load at initiation. There were clearly some
problems and it was agreed to review the topic next time
in the light of further study. There then followed presen-
tation from 10 groups of their results of the 5th round-
robin using PMMA, Overall the results seemed quite good
though the negative intercept problems in the G, test was
very evident. It was agreed that everyone would review
their data before the next meeting using the revised
protocol and that the various problems would be revisited
then. The work on tests at > Im/s had not progressed far
and would be discussed at the next meeting.

The day finished with a discussion of the arrangements for
the Conference on “Impact and Dynamic Fracture of
Polymers and Composites” to be held in Sardinia in
September. There had been-a very good response to the
call for papers (75 were submitted) and the arrangements
were going well. The group thanked Professor Pavan for
the effort he has put into the organisation of the confer-
ence. It will be the first such organised by the Task Group
and we consider it an important part of our activities. It is
hoped that the conference will stimulate new areas of
activity and generate new membership,

The final morning was taken up with considerations of
ductile fracture. Dr. Hale reviewed the position on the ]
protocol and agreed to produce a final version to be
circulated before the next meeting. At that meeting we
will consider the future of the | work and the possible
publication of the protocol as an ESIS document. The
impact ] test is a possibility in the future.

The session was then led by Dr. Gray and most of the
time was spent on reviewing the results of the most
recent round-robin on the Essential Work protocol on a
10% and a 31% PP copolymer, 12 groups reported data
and several problems emerged, particularly in the 10%
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material. This has pronounced skins which led to drawing
rather than tearing which invalidated the method. There
was also evidence of uneven crack growth which gave a
population of high energy values. It also seemed that parts
of the method designed to ensure that the test was within
the necessary conditions had become excessive and
needed to be reviewed, There was discussion of the
upper limit on the ligament size and a suggestion that it

should be based on plastic zone size, There was also
discussion on the distribution of points to achieve the
most accurate intercept value. With all this in mind it was
decided to revise the protocel and consider it again at the
next meeting, It was also agreed to test a PE material and
consider the results also at the next meeting which will
follow on from the conference In Sardinta and be on 23rd
and 24th September at the same venue, '

J.G. Willlams, Co-Chalrman

ESIS Technical Committee 10

Environmentally Assisted Cracking

Report of the 4th Workshop Meeting

“Fracture Mechanics Approach to Corrosion Assisted Cracking”
May 13/14 1993 at Nuclear Research Institute Rez (Prague), Czech Republic

The meeting was jointly organized by the Nuclear Re-
search Institute Rez, by VITKOVICE ).5.C., Ostrava and by
ESIS TC 10. It started at 8.45 a.m. on Thursday, May |13,
and was attended by 34 participants from 9 different
Western and Eastern Central European countries. For the
first day the |1 scientific contributions listed below were
scheduled, and a visiting tour to the facilities of the
Nuclear Research Institute Rez. The second day was
reserved for the discussion of topics related to the -
forthcoming round robin on fracture mechanics based
stress corrosion cracking test methods and for the draft
of an ESIS SCC test procedure (ESIS P4-92 D). The
workshop closed at 11.30 am. on Friday, May i4.
Discussion, Results

Major issue of the plenary discussion on the second day
were details of the planned interlabory test programme
aiming at a verification of the “Recommendations for
Stress Corrosion Testing Using Pre-Cracked Specimens”
(ESIS P4-92 D) which had been presented at the 3rd
workshop (March 1992} in a first draft version.

After a successful proposal for a round robin including 22
laboratories from [2 European countries had been filed
for the BCR Programme "“Measurement and Testing” of
the CEC the start of the project had been delayed due to
budget problems in Brussels. W. Dietzel reported that
just in time for the workshop meeting (on May | 1) the
CEC had decided to make funding available to the project
and that the funding should start by the end of 1993 at the
latest. Since no more details {exact starting date and
amount of funding) were known at the time the workshop
was held the discussion necessarily had to be irestricted to
technical questions with respect to the test programme.
Here, the problems of choosing suitable corrosion
systems to be tested within this programme and of more
precise guidelines for the testing itself were discussed. The
participants agreed that one of the materials to be tested
should be the steel AlSI 4340 with a yield strength of 1200
MPa, the corrosive environment for this material consist-
ing of substitute ocean water according to ASTM D | 141,
Regarding the two other corrosion systems no final
decisions were made during the workshop meeting,,
However, the most potential candidates turned out to be
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an higher strength aluminium alloy of the 2000 series
{tested in a sodium chloride solution) and an austenitic
steel, For this latter material a group of participants
favoured an environment simufating nuclear reactor
primary water conditions (except irradiation).

With respect to the test procedure in which the rising
displacement technique as described in ESIS P4-92 D wili
be applied it was pointed out that more guidance is
required particularly about how to determine the suitable
displacement rates for testing and about the specimen
dimensions. G. Babetta pointed out that a future version
of the guidelines ESIS P4-92 D (which will form the basis
for the testing) should comprise answers to such ques-
tions as specimen size requirements, crack lengths, and
the degree of plasticity that can be tolerated in the tests,
i.e. the validity limits for the applicability of linear efastic
fracture mechanics and the K concept. A possible answer
to this fatter question might be found from fractographic
observations or by analytical methods. Regarding the
application of elastic-plastic fracture parameters it will
have to be clarified which method for calcutating the j
integral (EPRJ, ASTM) should be recommended in the
guidelines. Other items of discussion before starting the
test programme should be whether displacement control
is regarded as the only possible technique for running the
test machines or whether load control should be allowed
for as a possible alternative.

During the meeting the representatives of five laborato-
ries not yet included in the test programme expressed
their interest in taking part in the round robin {without
EC funding) so that the number of participants might
increase to a total of 27 laboratories.

It was decided to continue with the workshop meetings
on an annual basis, whenever possible in connection with
meetings scheduled during the round robin programme.
The next meeting will be in 1994 at the Forces Institutes
in Brondby (Copenhagen), Denmark. Since this meeting
should coincide with the second meeting in the agenda of
the round robin and since the starting data for this project .
has not yet been decided on by the CEC no exact date for
this next workshop meeting could yet be fixed,



Y

Integral concept for energy dissipative

crack growth

P. Will

Fachbereich Elektrotechnik

Hochschule fiir Technik und Wirtschaft
Technikumplatz 17, D-9648 Mittweida, Germany

The remarks deal with the way in which the energy balance should be formulated when non-local damage processes as-
sociated with energy dissipation accompany crack growth. A detailed energy balance based on the first law of thermo-
dynamics allows the identification or reformulation of appropriate crack driving forces. The energy balance aids the de-
cision to utilise a measure of the total resistance to fracture or only the separation part as toughness. The results are
compared with recent ideas of Turner [ESIS Newsletter |9 (Summer 1992), pp 10-11) on defining tearing resistance for
uncontained yield through energy dissipation rate. The total work done per unit time, 8U , within a thin disk of thick-
ness &x3 can be related to the rate of change in the kinetic energy 5K , the internal energy rate W, and the energy
5, consumed irreversibly per unit time in an energy dissipative damage region, Ag, by:

5U = 8K + W + 6& (1)

&b includes the energy used up just in material separation. The symbol & points explicitly. to the peculiarities in con-
sidering an infinitesimally thin disk. which has been chosen to get a model for local fracture behaviour.,

The total energy rate is the sum of mechanical and thermal work done per unit time within the volume 8V (first inte-
gral) and through its surface {A-top+A-bottom + ['8x3. The region A excludes the damage region Ay shielding the
crack tip. ’ :

50= dxs [H(Fifq + h)dA+j (ﬂi0'53 —-q3) 3dA+ J‘('jio'ik _qk)"k dr:‘ 2)
A A ’ r

F is the body force and #is the displacement velocity. The symbo! A denotes heat sources and ¢ is the heat flux.
ojpcorresponds to the component (i.k) of the stress tensor, 1 is the plane unit normal vector to I, A dot marks total
time derivative, indices following a comma denote local, partial derivatives. The local derivative In the second integral is
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based on the different signs of the unit vectors associated with A-top and A-bottom.

K + W = 5x3Hp(k+w)dA— [fplic+wyinf a4 ©)
A dAp (1)

The symbols k and w denote the specific kinetic and internal energy density, respectively. The second integral accounts
for the momentary change of the orientable interface 64g(7) between the damage region and its surrounding. Each
single component of §Ag (1) moves with a corresponding local velocity v taking into account a potential growth of the
damage region. Generally, the interface is curved. Its local unit normal vector n Is a 3-dimensional one in contradiction
to n, which is within the (1,2)-plane only. The minus sign of the second term originates from the definition of n#, which
points to the surrounding region A. In order to simplify the integrals in Egs. (2,3) the divergence theorem of Gauss Is
invoked to replace the surface integrals regarding heat flux by a volume integral:

%3 {J‘qknkdl"+ﬂq3‘3 dA]— [[arni dA=6x3[[qredA )
r A SAg (1) A

Note that equation (4) is a special way of writing the divergence theorem taking into account the peculiarities of an in-
finitesimally thin disk. 8234 is the volume enclosed by A-bottom, A-top, the external boundary 8x3T" and the internal
surface  6Ag(t). The second term corresponds to a surface integral. The partial x3-derivative originates from the dif-
ferent signs of the outer unit normal vectors characterising A-top and A-bottom. Combining Egs. (1.2,3) and (4) with
local energy change rate balance in the region beyond Ay gives:

=Il= j(u,a,knk dr- H(p“t”t Fu,+a,1u,])dA+H 10;3) 3 d A+
r
6}
jp(k+w)(vjnj+v3)df‘— _[(anj+q3)dl"
Tt To®)

Equation (5) corresponds to a change from the global energy balance of the volume 6V to a local energy balance in the
plane x3=constant. Assuming stable crack advance the actual crack length a correlates straightforwardly with time,
Changing from the space fixed co-ordinate system to a moving reference system, which Is attached on the crack tip or
strictly speaking on the centre of damage region, and excluding explicit time dependent dynamic loading gives:

= [—Iu;_ka;jnj dl"+H(pk,k ~Fij p + O'iju,"jk)dA-l-

”(u, k0’,3) dA+ jp(k+w)(nk +5k3 dl"]ak— | 6)
A - Tp :

jp(k-i—w)(nk + 83 v dT + I(anj +43)d1"
'y o

The velocity @ characterises the crack growth rate and Av is ¥- @ The terms in the brackets may be even interpreted
as the real crack driving force, because they are the only ones which associate directly with crack advance. The meaning
of the bracket expression in Equation (6) corresponds to that of the elastic energy release rate per unit thickness for
real elastic-plastic materials I defined by Turner. But generahsmg Turner's fracture parameter I the expressions sum-
marised by the brackets denote the components of a vector J*. An additional significant difference between J' and I
arises out of averaging the last one over the thickness B.

Note that the concept of a damage region around the crack has been ill defined hitherto. Therefore a critical internal
energy density pwg being specific of the material is brought in which defines the outer contour I'g of the damage re-
gion with the cross sectional area, Ag. Neglecting kinetic energies and assuming pw = pwg on I'g gives:
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Pwo I(nk‘ +8;3)dT=0 ‘ ' )
To

that means that the last integral in the brackets vanishes, and

d4

dt ®

pwo [(ng + 6x3)Av AT = pwy
To

As long as the non-local damage zone is embedded within a non damaged “singularity” region (contained yielding) the
J” - integrals are "path independent” provided the outer contour I'is beyond the inner boundary I'g. Their values are
then always: ‘

Jp=- uigoyndT (k=12,3) ©)
To '

If the contour I'g approaches the specimen boundaries (uncontained yielding) both the crack driving force J * and the
fracture energy rate,I1, become system dependent. ‘ .

The first law of thermodynamics depicted mathematically by Equation (6) gives the motivation to apply J as crack
driving force. It does not allow any statement to its critical values which control crack growth Initiation or stable crack
advance, Only additional assumptions accounting for energy dissipation yield an appropriate criterion for stable crack
growth [ESIS Newsletter 21 (Spring 993), pp. 18-19). In order to discuss the conversion of mechanical into thermal
energies, the energy balance Equation (6) may be simplified invoking relationship (7) and definition (8):

dTl=J; dag+pwod A - Tds 0

7 is the medium temperature of the non-local damage region. The symbol § denotes the entropy. The schematic de-
piction (10) of energy balance equation (6) justifies a differentiation between energies used for crack driving and work
dissipated In non-local damaging. Commonly, fracture tests do not capture the energy dissipated in heat. The first two
terms of Equation (10) correspond to an increment of the "available energy dissipation”, introduced by Turner taking
into consideration that the dominant term in real elastic-plastic material fracture tests is the work rate used up by the
combined plastic deformation and the fracture process. The third term denotes the heat transfer through the boundary
T'g of the non-local damage region at temperature, 7. Comparing the original energy balance (1), relationship (10) and
the definition of Turner's energy dissipation rate, D, gives: :

_AO-F) 18, L dho |
D-———E‘—E—"— [J +pWOTG-:PJ3 (1)

1
g

Note that the change d W, in internal energy averaged over thickness, B, excludes heat flux.

The term describing the growth of the non-local damage region is not available to the actual separation process.
Therefore it should be more appropriate to use a crack growth resistance curve based immediately on the J
-integral as the fracture energy rate, Much of the work input is d‘issipated*in plasticity which damages material adjacent
to the crack but may not contribute directly to the crack driving force J . Neglecting residual stresses, that means:

dAy ~dS
d4 _+4S 2
P4, T s (12

Accounting for conversion of mechanical into thermal energies, which is done by'Equation ([2), J * characterises the
mechanical energy consumed in stable material separation. The crack extension force has to be determined from the
energy change arising from crack advance in the presence of shielding process region but without producing new plas-
ticity or non-local damage. Fracture toughening originates from the reduced crack driving force by internal shielding.
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Organized by:
Hungarian Mining and Metallurgical Society (OMBKE)
Scientific Society of Mechanical Engineering (GTE)

Sponsored by:

European Structural Integrity Society (ESIS)

Federation of European Materials Societies (FEMS)

Scope and Objectives

In the last 20 years the conference on Materials

Testing in Metallurgy organised by OMBKE and the

Materials Testing Congresses organised by GTE have

belonged to the most important international events

in this part of Europe. By combining the two confer-

ences and with the support of FEMS, which has

designated the meeting EUROMAT 94, this confer-

ence will be a real all-European event for materials

people. The objective of EUROMAT 94 is to demon-

strate and discuss the latest achievements in the

fields of testing and investigating engineering materi-

als - metals and alloys, plastics, ceramics and com-

posites.

Topics to be covered are as follows:

a. up-to-date investigations for

- microstructure

- mechanical properties

- chemical composition

- fracture mechanics

- non-destructive testing _

- properties limiting durability (fatigue, creep,
corrosion, wear, etc.)

structure-property relationships

collection, processing and storing of test results

d. the role of materials testing in quality assurance

n
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Call for Papers

Papers will be presented in oral and poster forms.
Prospective authors are requested to submit a short
abstract (=200 words) of their paper to arrive at the
organisers not later then 30 July, 1993.

Authors will be informed as to whether their paper
has been accepted by September 1993. Full text of
papers will be required by January 1994.
Exhibition

An exhibition will be organised at the conference
site to demonstrate equipment and methods of
materials testing, according to the topics given
above. .

Language

The official conference language will be English.
Simultaneous translation into Hungarian will be
provided.

Location

The conference will take place at Balantonszéplak,
Hotel EzUstpart, on the shores of the beautiful Lake
Balaton.

Preliminary Registration
Those interested in participating, delivering a paper
or exhibiting are kindly asked to contact:

Scientific Society of Mechanical Engineering
Congress Department
P.O.Box 451
H-1372 Budapest 5, Hungary
Tel. (+36)1 153 0340, Fax (+36)1 153 0818



Call for Interest -
Safety and Reliability of
Engineering Structures

Possible new Technical Committee

During the Sheffield meeting on Integration of Eastern/Central and Western European activitles (see page |
of this Newsletter), a new ESIS activity on "Safety and Reliability of Engineering Structures” was proposed by

4

Belarus, which was supported by Russia, Ukraine, Slovakia, Bulgaria and Croatia.

Objectives
» guarantee the safety of pecple and environment;
« improve industrial applications of research work.

Issues _

»  Prediction of reliability and service life;

»  Analysis of service load regimes;

« Development of accelerated test methods;

« Improvement of structure/machine reliability.

items
¢ Nuclear installations;
s Aircrafts;

*  Heavy-duty trucks etc.

In case of sufficient interest, a new Technical Committee
will be formed. Those interested are asked to contact one
of the contact persons listed alongside, stating the subject
areas of possible Subcommittees in which active participa-
tion can be expected.

Contact persons

Dr. A.A. Rakitsky

Institute for Machine Reliability of the
Belarusian Academy of Sciences

12, F. Skorina St.

220072 Minsk

Belarus

Prof. R.V. Goldstein or Prof. N.A. Makhutoy
[nstitute for Problems in Mechanics, RAS
101 Vernadskogo Ave.

117526 Moscow

Russia

Prof. A. Bakker

ESIS Ofiice

cfo Materials Laboratory
P.O. Box 5025

2600 GA Delft

The Netherlands

ESIS Technical Committee 9 on

Concrete

Announcement

The 3rd Meeting of ESIS TC% on Congrete will be held in Brisbane (Australia) during the IUTAM Symposium on “Frac-
ture of Brittle Disordered Materials: Concrete, Rock & Ceramics”, 20-24 September, 1993 at:

The University of Queensland
Department of Civil Engineering
Queensland 4072
Australia

Those interested to participate to the meeting are kindly requested to contact

Dr. G, Baker
Fax: +61-7-3654599

for registration and hotel reservation.
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Wessex Institute of Technology

THIRD INTERNATIONAL CONFERENCE

1 OCALIZED DAMACE 94

Computer Aided Assessment and Control

. 21 - 23 June 1994
Udine, Italy

Organized by
Wessex Institute ofTechnology, Southampton, UK
and
International Centre for Mechanical Sciences, Udine, Italy

Sponsored by
ESIS (European Structural Integrity Society)

The first and second International Conference on Computer Aided Assessment and Control of Localized Damage were
held at Portsmouth, UK {1990) and Southampton, UK (1992). Following the success of these Meetings, the third
Conference is being organized by the Wessex Institute of Technology and International Centre for Mechanical Sciences
(CISM).

OBJECTIVES .
The purpose of the Conference is to promote further international co-operation amongst Scientists and Engineers from

diffferent disciplines involved in the study and assessment of localized damage. The overall objective is to produce
an integrated approach to the problem of Fracture, Fatigue and Safe Design with emphasis placed on the application
of advanced theories. The Conference will discuss papers on any of the topics listed below, or others related to the theme
of the Meeting. The participants are encouraged to critically review existing ideas and to explore new research ideas

for a wide range of applications, includingdynamices and static loadings, probabilistic as well as deterministic and
applications in design.

CONFERENCE TOPICS
Papers are invited on the topics outlined below and abstracts should be submitted no later than 27 September 1993.

- Fracture Mechanics - Composite Materials

- Crack Propagation and Conrol - Dynamic Fracture

- Fatigue - Corrosion

- Failure Analysis - DesignConsideration

- Creep and High Temperature - Knowledge Base Systems

- Plasticity and Viscoplasticity - Industrial Applications

- Environmental Effects - Residual Stress

- Damage Mechanics : - Finite Elements, Boundary Elements and other

advanced Numerical Techniques
- Microstructural and Micromechanical Modelling

If you are interested in attending the Conference and/or receiving further information, please contact the
Conference Secretariat:

Jane Evans

CAACOLDS4

Wessex Institute of Technology

Ashurst Lodge, Ashurst, Southampton S04 2AA UK
Tel 44 (0)703 293223 Fax 44 (0)703 292853
EMail CMI@uk.ac.rlib  Intl EMail CMI@ib.rl.ac.uk
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mmmm  For Research Development Studies of Rock,

== (Concrete, $oil or Ice Mechanics

.l Complete, Systems for Rock and'Concrete Mechanics,
Soil Mechanics and other Geotechnical Testing

W A Variety of High Performance Triaxial Cells and

Extensometry ,’/,-’——\
M All the Testing Accessories You Need \

B Dynamic, Closed-Loop Servohydraulic Systems .

B New, TestStar Software Driven Automation for !
Easier Testing '

B Write for the MTS Geotechnical Testing o *

Capabilities Brochure
e

Send me the MTS Geotechnical Testing Capabilities Brochure

Mail to: Name

MTS Systems GmbH o
Potsdamer Str. 23/24 Institution
D-1000 Berlin 37 Address
Germany

City State or Prov.

Country Postal Code

Phor_le Number
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A ge ndaqf Fatigue and Fracture Events

Agenda items are placed free of charge.
Inform the editor about any meeting of interest to
the readers of this Newsletter

August 15-20, 1993
12th Int. Conf. on Structural Mechanics in Reactor Technology

Location Univ. of Stuttgart, Germany

Orgonizer IASMIRT, MPA Stuttgart

Deadines  : July 31, 1992 B
Inquiries Prof, K. Kussmaul, SMiRT 12

MPA, Univ. of Stuttgart
Pfaffenwaldring 32, 7000 Stuttgart 80, Germany

August §16-18, 1993
ASTM Standards and Technology Training on Fracture
Toughness & Fatigue Crack Growth Testing

Lacation Salt Lake Cigy, UT, USA
Organiser  : ASTM

Fee ; $725

Inquiries Mrs Katy Dickenson

ASTM, 1916 Race Street
Philadelphia, PA 19103, USA
Tel. 215/299-5480, Fax 215/299-5470

August 23-25, 1993
SMIRT 12 Post Conference Seminar on Knowledge-Based
(Expert) System Applications in Power Plant and Structural

Engineering
Loc ation Lake of Constance
(Bodensee), Germany
Organizer IASMIRT, MPA Stuttgart
Inquiries Dr. A. Jovanevic, MPA, Pfaffenwaldring 32

7000 Stutegart 80, Germany

September 13-17, 1993
5th International Conference on Shot Peening - ICSP5

Location Oxford, UK

Crganizer Coventry University

Deadlines Jan 31, 1993 - Abstracts (300w)
May |, 1993 - Full papers

Inquiries Dr. David Kirk

Coventry University
Covenury C¥| 5F8, UK

September 20-22, 1993
European Symposium on Impact and Dynamic Fracture of
Polymers and Composites

Location Sardinia, ltaly

Orgoniser ESIS TC4 on Polymers and Composites
Deadlines Feb. 28, 1993 - Abstracts (| page)
Inquiries Prof. A. Pavan, Politecnico di Milane

Dip. di Chimica Industriale e Ingegneria Chimica
Piazza L. da Vinci 32

10133 Milano, italy

Tel. +(2) 23993217, Fax +(2) 70638173

September 20-24, 1993
IUTAM Symposium on Brittle Disordered Materials

Location Brisbane, Australia
Organiser University of Queensland
Program Invited speakers only (40)
Inquiries Dr. G. Baker

Dept. of Civil Engineering
The,University of Queensland
Queensland 4072, Australia
Fax (+61)7 3654599
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Septemnber 20-24. 1993
6th European Conference on Composite Materials

Location Bordeaux, France
Organizer European Association for Composite Materials
Deadfines Dec. |5, 1992 - Abstracts (500w)
May 1, 1993 - Final manuscripts
Inquiries Mrs. D. Doumeingts, EACM

2 Place de la Bourse
33076 Bardeaux Cedex, France
Tel. (33)56015020, Fax (33)56015005

October 7-8, 1993
19th MPA-Seminar: Safety and Reliability of Plant Technology:
Safety of Components; Aging Phenomena; Insevice Inspection

and Monitoring
Location Stuttgart, Germany
Crganizer MPA-Stuttgart
Deadlines June 20, 1993 - Abstracts
Inquiries Dr. R. Gillot

MPA

Pfaffenwaldring 32

7000 Stuttgare 80, Germany

Tel. (+49)7 1| 685 3043, Fax (+49)711 685 3144

November 17-18, 1993
Ind Symposium on Constraint Effects in Fracture

Location Fort Worth, Texas, USA

Sponsors ASTM E-24/ESIS

Deadlines Nov. 17, 1992 - Abstract (250-300 words)
Sep. 17, 1993 - Final manuscripts

Inquiries Prof. A. Bakker, Delft Univ. of Technology

Materials Laboratory
P.O. Box 5025, 2600 GA Delft, The Netherlands
Tel, (+31)(0) 15-785418 Fax (+31)(0)15-786730

December -3, 1993
4th International Conference on Improvement of Materials

Location Euro Disney Resort, Paris, France
Organizer Inst. for Industrial Technology Transfer
Deadlines March 30, 1993 - Abstract (200w)

July 15, 1993 - Full manuseripts
Inquiries Inst. for Industrial Technology Transfer

NTT-International

94 Promenade A, Ballu

93460 Gournay sur Marne, France

Tel. (33)1-45921771, Fax (33)1-45929215

March 13-14, 1994

4th International Symposium on Toughened Plastics: Science
and Engineering ]

Location San Diego, CA, USA

Organizer Am. Chemical Society - Div. Polymeric Materials
Deadlines Dec. 31, 1992 - Paper submittal form

Sep. 1, 1993 - Abstrace

Oce |, 1993 - Manuscript

Prof. AJ. Kinloch

Dept. of Mechanical Engineering

Imperial College

Exhibition Road

London SW7 2BX, UK

Tel. (-+44)7 1-2258982, Fax (+44)7 [-8238845

Inquiries

March 21-22, 1994
3rd Int. IMEKOQ Symposium on Laser Metrology for Precision
Measurement and Inspection in Industry

Location Heidelberg, Germany

Organizers GMA, iMEKO

Deadknes Sep. 1993 - Abstracts (2 pages)
Jan. 1994 - Full manuscripts

Inquiries VDUVDE-Gesellschaft Mef- und
Automatisierungstechnik (GMA)
PO Box 101139

40002 DUsseldorf, Germany

17
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A gen d a cont'd

April 1114, 1994
Deformation, Yield and Fracture of Polymers

Location :  Cambridge, UK
Organizer @ 1OMetal
Deadlines Sep, |, 1993 - Synopsis (300w)
Jan. |, 1994 - Extended abstracts (4 pages)
Inquiries Mrs. Debbie Schorer

Conference Dept. (C406)

The Institute of Materials

| Carlton House Terrace

Lendon SWIY 5DB, UK

Tal. 071-9761339, Fax 071-8393576

May 10-12, 994

2nd International Conference on Engineering Integrity Assess-

ment

Location : Glasgow, UK

Organizer Dynamic Testing Agency
Engineering Integrity Society

Deadfines Feb. 1, 1993 - Abstract (200-300 w.)
March [, 1993 - Prov. acceptance
Aug. 1, 1993 - Full papers
Nov. I, 1993 - Notification of acceptance
Jan. 15, 1994 - Final version of papers

Inquiries Neil Harwood

. Dymamic Testing Agency

Structures and Materials Centre - NEL
East Kilbridge, Glasgow G75 0QU, UK
Tel. 03552-72363, Fax 03552-72047

May 16-17, 1994
3rd Symposium on Advances In Fatigue Lifetime Predictive

Techniques

Location Montreal, Quebec, Canada

Sponsors : ASTM Committee E-8

Deadlines May 17, 1993 - Abstracts {250-300 w.)
Inquiries M.A. Mizchell

Rockwell Int., Science Center

1049 Camino Dos Rios

Thousand Qaks, CA 91360, USA
Tel 805/373-4450, Fax 805/373-4500

May 18.19, 1994
Symposium on Pendulum Impact Machine: Procedures and
Specimens for Verification

Location :  Montreal, Quebec, Canada
Sponsors : ASTM Committee E-28
Deadlines  : [June |8, 1993 - Abstracts (250-300 w.)

Inquiries Mrs. Dorothy Savini

Symposium Operatons, ASTM
1916 Race Street

Philadelphia, PA [9103-1187, USA

Tel 215/299-5413

May 3 1-June 2, 1994
4th International Conference on Biaxial/Multiaxial Fatigue

Lecation Paris, France
Organizers SF2M, ESIS
Deadines Sep. |, 1993 - Abstracts (300-500 w)
March [, 1994 - Full papers
Inquiries Société Frangaise de Métallurgie et de Matériaux (SF2M)

Biaxial/Multiaxial Fatigue

I rue Paul Cézanne

75008 Paris, France

Tel. {(+33)1-49537237, Fax {+33)1-49537100

May 30 - June {, 1994
15th Conf. on Materlals Testing in Metallurgy/1 1th Conf.on
Materials Testing: EUROMAT %4

Location
Organizer
Deadfines

Inquiries

June 1-3, 1994
3rd Int. Conf. oh Structures under Shock and Impact - SUSI 94

Location
Organizer

Deadlines
Inquiries

June 8-10, 1994
Fourth International Conference on Residual Stresses - ICRS 4

Locatien Baltimore, Maryland, USA
Organizer SEM, Bethel, CT, USA
Deadlines Jan. 15, 1993 - Abstracts (500 words)
July, 1993 - Noftification of acceptance
Nov. 1, 1993 - Final manuscripts
Inquiries Dr. Michael fames
SEM, inc. '
7 School Street
Bethel, CT 06801, USA
Tel. (203)790-6373, Fax (203)790-4472
June 21-23, 1994

3rd Int. Conf. on Localized Damage - Computer Aided Assess-
ment and Control

Location

Organizer

Inquiries

June 29 « July |, 1994
4th International Conference on Computer Aided Designin
Composite Material Technology - CADCOMP 94

Location
Organizer
Inquiries

July 11-13, 1994
3rd Int. Conf. on Teaching and Education in Fatigue and
Fracture - TEFF-3

Location
Organizer
Sponsors
Deadlines
Inquiries
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: July 30, 1993 - Abstracts (200wcrds) i ¢

_ ok ;
=¥ Eomall CMI@ib.r.ac.uk

Balatonzéplak, Hungary
OMBKE, GTE Hungary |

Jan, 1994 - Full papers P
Scientific Society of Mechanical Engng ‘
Congress Department

PO Box 451

1372 Budapest 5, Hunga

Tel. (36 1)153-0340, Fax (36 1)153-0818

Madrid, Spain

Wessex Inst. of Technology, UK

Un. Politecnica de Madrid, Spain

Aug 2, 1993 - Abstracts (300 words)

Sue Owen

Wessex Inst. of Technology

Ashurst Lodge, Ashurst

Southampton SO4 2AA, UK

Tel. (44)703 293223, Fax (44)703 292853

Udine, lwaly

YWessex Inst. of Technology, UK

Int. Centre for Mechanical Sciences, laly
Jane Evens - CAACOLD94 i
Wessex Inst. of Technology ,
Ashurst [odge, Ashurst i
Southampton 504 2AA, UK

Tel, (44)703 293223, Fax (44)703 292853

Southampton, UK

Wessex Inst. of Technology

Pam Spalding

Wessex Institute of Technology

Ashurst Lodge, Ashurst

Southhampton 504 2AA, UK
+44)703-292853

Yienna, Austria

TU Vienna

ESIS, ISTL!

Dec, 31, 1993 - Abstracts (S00 words)

Dr. HP. Rossmanith

Institute of Mechanics, TU Vienna

Wiedner Hauptstrafle 8-10/325

1040 Vienna, Austria

Tel, (0-222) 58801-55t4, Fax (0-222)587 58
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Agenda cntd

July 18-22, 1994
10th Intematlonal Conference on Experimental Mechanlcs
Location : Llisbon, Portugal
Organiser  : Potuguese Society for _
Experimental Stress Analysis
Deadfines  : july 31, 1993 - Abstracts
Dec. 31, 1993 - Final papers
Inquiries : Secr. |0th Int. Conf. on Exp. Mech
APAET
Laboratério Nacional de Engenhana Civil
Av. do Brasil, 10]
1792 Lisboa Codex, Portugal

Septembér 20-23, 1994
10th European Conference on Fracture - ECFI0
Location :

Berlin, Germany
Organiser  : DVM
Sponsor . ESIS

Deadiines  : June 30, 1993 - Abstracts
Jan. 15, 1994 - Full papers
Inquiries t Mrs. | Maslinski
DVM
Unter den Eichen 87
1000 Berlin 45, Germany
Tel. (30)8113066, Fax (30)8119359

{ SIS Newsletter and

Membership Application Form

European St.ructural Integrity Society

October 3-7, 1994
JUTAM Symposium on Size-Scale Effects in the Failure
Mechanisms of Materials and Structures

Location ¢ Torino, lzaly

Organizer  : Politecnico di Torino

Program ¢ Invited speakers only (40)
Poster sessions

Inquiries : Prof. A, Carpinteri

Dept. of Structural Engineering
Poliecnico di Torino

10129 Torino, laly
Fax {39)11-5644899

May 28-June 2, 1995
7th International Conference on Mechanical Behaviou
Materials - ICM7

Location : The Hague, The Netherlands

Sponsors  : Int Congress on Mech. Behaviour of Materials
Orgonizer  : ESIS/Delft University

Deadlines .to be announced later .

Inquiries ;" “ICM7 Scientific Secretariat, ¢/o Prof. A. Bakker

Delft Univ. of Technology
Lab. for Materials Science & Technology

PO Box 5025, 2600 GA Delft, The Netherlands
Tel (31)15-785418, Fax (31)15-786730

v’ the appropriate box(es):

D Please send me the ESIS Newsletter free of charge (note that this is only required if you did not subscribe before,
if your address has been changed, or if the address on the address label Is in error)

D Please register me as personal ESIS member. The 1993 membership fee is be payed by (pkase v'):

O the enclosed Eurocheque of Dfl 60,-- (please do not forget your card number at the back-side)

o charging my Eurocard (incl. Mastercard and Access) for Dfl 60,

mycardrumbers|S | | [ [[ [ [ {I[ PP T]101 111

Exp. Date D:l ED

O transfer of Dl, 75,~- to the ESIS bank account 10.42.10.753 at the RABO Bank, Barendrecht, NL, or by
cheque payable to ESIS (DAl {5,-- is added to cover bank charges)

Surname: Initials:

Title(s): ' Signature:

Affiliation:

Address:

Please return this form to:
ESIS Office, attn. Prof, A. Bakker
P.O Box 5025

2600 GA Delft, The Netherlands
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