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Prof. V.V. Panasyuk is a2 prominent and respected member of ESIS, in which he represents the Ukraine as a
Council member. The ESIS community congratulates him with this. For those (few) who are not familiar with
his carreer, below a short biographical sketch of his scientific achievements during his many productive years.

VYolodymyr Vasyliovych Panasyuk was born on February
27, 1926. He is a prominent Ukrainian scientist in the field
of fracture mechanics, materials science and structural
integrity, Academician of the National Academy of
Sciences of Ukraine, the Head of the Ukrainian Society on
Fracture Mechanics, Editor-in-Chief of Internaticnal ‘
Scientific-Technical Journal Physicachemical Mechanics of
Materials, Dr. Sc,, Professor, Honoured Scientist of
Ukraine, State Prizes Laureate (1978 - UkrSSR, 1986 -
USSR, 1995 - Ukraine). V.V. Panasyuk graduated from Lviv
University in 1951, Since that time he has been working at
the Karpenko Physico-Mechanical Institute of the NAS of
Ukraine (Lviv), and since 1971 — Director of the Institute.
Prof. V.V, Panasyuk is also the Vice-president of the
International Congress on Fracture, member of ESIS
Council. He was the Chairman of the ICF8 Organising
Committee (Kyiv, §993).

The rnain sclentific works of Prof. V.V. Panasyuk deal with
the solution of fracture physics and mechanics problems
and materials strength; elaboration of brittle fracture
processes in bodies with cracks; solution of problems
about stress concentrations for bodies with notches;
description of contact problems of elasticity theory and
physicochemical mechanics of structural materials etc. He
is the author of more than 400 scientific papers and | |
monographs, his research results are published in the
well-known international journals.

Some investigations of V.V. Panasyuk in the field of
materizls fracture mechanics contain a number of the
basic scientific results, It concerns first of all his papers,
published in the Ukrainian journals such as “Applied
Mechanics” and “The Reports of the Ukrainian SSR
Academy of Sciences” in which for the first time the
original deformation model of the limiting equilibrium of
elastic-plastic bodies with cracks was formulated. In the
following research works of Prof. V.V. Panasyuk and his
pupils new original theoretical concepts and models of
solution of the principal tasks of the theory of limiting
equilibrium of the deformed elasto-plastic bodies contain-
ing arbitrary oriented cracks have been proposed; new
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approaches and solutions of the problems of mathematical
theory of cracks for multiply connected fields were
proposed too; principally new model of the corrosion
environment influence on crack growth in metals was
formutated; some fundamental questions of brittle fracture
of metals under hydrogen influence were investigated.
Especially a 4-volume monograph “Fracture Mechanics and
Materials Strength” prepared under his guidance should be
noted. This monograph was published in 1988-1990 in
Kyiv by Naukova Dumka Publishing House. For the first
time and in a full scale the achievements of the scientists
from Ukraine, Russia and other former USSR states in this
field of science are presented in these books.

Scientific works, as it was sald above, as well as his
Honour Lecture delivered at the ICF8 in Kyiv in [993,
new calculation models of fracture mechanics for de-
formed bodies in contact and other results of his scientific
and practical activities are a valuable contribution to the
development and confirmation of materials fracture
mechanics as a new trend in the science about integrity of
materials and structures.
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ESIS Technical committee TCI on “
Contents

Elastic-Plastic Fracture

Mechanics
Minutes of the 26th Plenary session

The 26th Plenary Meeting of the Technical Committee on Elastic Plastic
Fracture Mechanics (TC1), was organised by and held at the Swiss Federal
Laboratories for Materials Testing and Research (EMPA) in Dubendorf 06/07
December 1995, Approximately 30 scientists and engineers from seven
European countries attended this two day meeting at which |3 presentations
were made on topics which included strain rate effects, statistical size effects,
constraint and metallurgical effects.

Prof Donato Firrac and Dr Wardle opened the formal Technical committee
session and thanked all those present for their attendance, They especlally
thanked Dr Hans-Jacob Schindler and EMPA for kindly hosting this TCI
meeting. Prof Firrao reflected that the TC| committee was the longest
standing committee within ESIS and was also the largest, consisting of some
600 scientists and engineers. He added that he had been chairman of TCI
since 1987, co-chairman with Dr Wardle since 1994 and that he was now
standing down with Prof Kim Wallin substituting as co-chairman of TCI.
Appropriately the venue for the next meeting was set for May 09/10,
1998 at VTT in Finland,

ESIS policy is that TC| meetings are held once a year when there is a Euro-
pean Conference on Fracture (ECF) and twice a year otherwise. Recent TCI
meetings have been:

22nd [taly - Rome (ENEA)
November 19, 1992,

23rd France - Paris (Ecole des Mines)
May 06, 1993

24th  Germany - Karlsruhe (KfK)
February 01, 1994
Germany - Berlin {(ad hoc meeting at ECFI0 Conference)
September 1994

25th UK - Warrington (AEA Technology)
9/10 March 1995

26th  Switzerland- Dubendorf (EMPA)
6/7 Dec 1995

Prof Firrao then presented the terms of reference for TCI activities and
detailed the structure of the Technical sub-committees. Reports on activities
within these sub-committees are detailed below:

TCI.l on Local Approach

This sub-committee had been formed back in 1988 under the auspices of Prof
Mudry. Since that time a round robin study by 25 European laboratories had
been conducted on local approach testing and subsequently a draft ESIS
procedure entitled “Draft Procedure to measure and calculate local fracture
on notched tensile specimens” had been produced by Dr_Sainte Catherine and
was made available at the last (25th) TC| meeting. Dr St Catherine would be
asked to confirm the ESIS document number and to provide a final version of
the procedure for approval at the next meeting in Finland. Anyone with
comments on the draft document should communicate them to Dr St
Catherine who would compile them into the revised decument prior to
sending it to the co-chairmen in advance of this next meeting. Finally, Prof
Mudry was going to step down as chairman of this sub-committee, and he had
written to Prof Firrao to nominate Dr St Catherine as his successor. This
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proposal was accepted and endorsed by the TCt commit-
tee members present.

TCI1.2 on Micromechanisms of Fracture

Due to the inactivity of ESIS Technical Committee TC2,
which had not had a meeting since spring 1990, TC2 was
formally wound up at the last ESIS council meeting in
September 1994, and the ESIS president agreed the -
formation of a new TC1.2 sub-committee. This was
ratified at the last (25th) TCI plenary meeting. The first
TCI1.2 meeting was held the day after the formal 26th
plenary session but activities are reported here for
convenience. Prof Firrao was formally proposed as
chairman of this sub-committee by Prof Wallin and
seconded by Dr Wardle, The assembled TC| members
approved his election.

Prof Firrac proposed that within TCi.2 three specific
areas should be looked at: firstly, brittle fracture and the
influence of grain size etc. on intergranular and cleavage
fracture stress, secondly, ductile fracture and the analysis
and extension of existing models to assess critical strain
(this may aid the Local Approach), and thirdly, shear lip
fracture. Prof Wallin commented that microstructural
aspects are very important to the role of fracture me-
chanics since unless we understand crack tip micromecha-
nisms then we may have problems with understanding
constraint issues and therefore have problems with
“transferability”,

Prof Firrao said that the objective of TCI.2 would, in the
short term, be to form working parties on the issues that
are of immediate concern, and proposals would be made
available for the next TC| meeting. Specific tasks should
be aimed at better understanding of issues relating to
TCI.3 and TCI 4 activities. He further added thata
TCI.2 sub-committee would plan activities closely linked
with those of the TCI.! sub-committee on “Local Ap-
proach” e.g. what is the effect of constraint and micro-
structure on local approach. Similar microstructural
studies could be linked to the definition of initiation
toughness, and what is the relationship of microstructure
and interpartical spacing on transition toughness. Hence,
ESIS would now be able to continue to contribute to
valuable knowledge in the area of microstructural based
fracture mechanics.

TCI.3 on Defect Assessment

Dr Wardle made a statement on the current status of
work within TCI.3. Summarising he stated that the day
prior to the last TCl meeting (25th) a separate meeting of
TCI.3 had been held to discuss the way forward for
providing an agreed European procedure for harmonised
Defect Assessment. Consensus opinion of the 16 mem-
bers of the TC|.3 present was that guidelines given in the
earlier ESIS (EGF) procedures should be expanded to take
into account latest developments in this area. This would
best be accomplished by producing a document compiis-
ing: an overview document, plus individual documents to

E3

cover three separate tasks (i) Driving force issues (ii)
NDE/ QA issues (iii) Materials issues. Task Groups were
set up to cover each of the 3 topic areas. Each group
would address the statistical treatment of data, the
treatment of welded structures - (a) simple welds, (b)
transition welds and (c) cladding and the undertaking of
benchmark studies. The first objective for each group
would be to review / examine what procedures f initia-
tives currently exist or have been proposed in each of the
specified topics. The second objective to produce a
guideline document to cover each of the 3 areas, and the
third objective to produce the overview document. By
addressing all of these items it should be possible to
provide an ESIS standard procedure on guidelines to
assess the structural integrity of components containing
defects.

However, since the Risley meeting there had been little
progress forward from this position since many members
of TC1.3 were also involved in other diverse funded
activities in the areas of defect assessment. e.g. Structural
Integrity for European Industry. The members of TC1 felt
that in view of these unconnected although similar
activities taking place the way forward for harmonisation
should be for ESIS to come up with a connected activity
through TC1.3 and approach the EU commission in
Brussels direct with a proposed programme of work. As
part of the same activity both Prof Wallin and Dr Wardle
should contact Prof Bakker and the ESIS president Dr
Milne with respect to co-ordinating ESIS activities. In the
meantime members of TCI would look at what activities
are currently being funded, and being proposed, by the EU
commission in this areas of work in advance of the
meeting in Finland in May,

TC1.4 on Fracture Mechanic Standards

Dr Heerens on behalf of Prof Schwalbe, commented that
there had been no meeting of TC1.4 since last March,
Howaver, there was to be a meeting in the near future on
extending the ESIS P2 fracture toughness testing proce-
dure to include additional test geometries. Dr Heerens
also reported on the concerted action on transition
toughness testing, Phase | of the programme (lower shelf
toughness) was well on the way to completion by summer
1996 when phase 2 (transition regime toughness) would
start. Once the results of this round robin programme
were analysed then the conclusions from the programme
would be fed into the requirements of the ESIS P2 test
procedure.

Other Business

Joint TCI/TCB8 activities ?

Since there is a significant amount of common ground
between TC| (EPFM) and TC8 (Numerical Methods)
activities there was a suggestion that there should be joint
TCI/TC8 meetings every two years, It was possible that
joint proposals could be considered (e.g. defect assess-
ment). Prof Firrac would contact Prof Wolfgang Brocks
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with respect to future joint activities.

Awards :

Prof Schwalbe (awards committee chairman) had sent a
communication requesting nominees for ESIS awards, i.e.
Wohler medal, Griffith medal, Young scientist award etc..
TCI members were requested to suggest nominees
(particularly for the Griffith Medal} by post to Prof Firrao
who would collate them and send them on to Prof '
Schwalbe.

ESIS Journal .

Dr Wardle had received a communication from Prof
Keith Miller (editor of ESIS journal ‘Fatigue and Frac-
ture...”) relating to various initiatives. There will soon be
an ltalian edition of the journal produced through the
efforts of Prof Andre Carpeteri. Also, there will, over the
next two to three years, be a series of special editions of
the journal (with at least twelve prominent papers in
each). There appears to be a significant amount of
interest shown within the USA for ESIS activities who see
ESIS as complementary to their own activities,

In closing the formal technical committee session Prof
Firrao thanked the various contributors and all attendees,
and urged them to actively promote ESIS activities and the
production of ESIS procedures. Dr Wardle then thanked
Prof Firrao for his unflagging dedication to ESIS and his

ESIS Technical Committee | Meeting on

peers in chairing the TCl committee for the last eight.
years, and wished him continued success in chairing the
embryonic TCI.2. These thanks were echoed by the
assembled members of TCI,

ESIS members wishing further information on TCI
activities should contact the following:

TCI co-chairmen

Dr Graham Wardle, AEA Technology, UK

Prof Kim Wallin, VTT, Finland

Sub-committee chairmen:
TCI.I on Local Approach.
Dr Claude St Catherine, CEA Saclay, France

TC1.2 on Micromechanisms of Fracture.
Prof Donato Firrao, Politechnico di Torino, Italy

TCI.3 on Defect Assessment.
Dr Graham Wardle, AEA Technology, UK

TCi.4 on Fracture Mechanies standards.
Prof Karl-Heinz Schwalbe, GKSS, Germany

Full addresses, telephone, fax and e-mail addresses are
given on the inside cover of the ESIS newsletter.

Elastic-Plastic Fracture Mechanics

The 27th Plenary Meeting of Technical Committee TCI will take place at VT Manufacturing Technology,

Espoo, Finland on Thursday 09/Friday 10 May 1996.

The themes of the meeting will be:

* Micromechanisms of fracture
* Structural Integrity of ageing components

* Experimental fracture mechanics - the way forward

Would anyone interested in attending or making a presentation on any of the above topics please contact
(and provide an abstract if possible of approximately 200 words by Mid April 1996} either of the co-chairmen
at the addresses given below. Contributions within the broader field of EPFM which fall outside of these

topic areas are also welcome.

Further details including a list of presentations, travel and local hotel accommodation will be made available

to participants in advance of the meeting.

Dr Graham Wardle

AEA Technology

RD3, Risley

Warrington WA3 6AT

Cheshire Espoo

United Kingdom

Tel: +44 (0) 1925 252862

Fax: +44 (0) 1925 252196
e-mail:  Graham.Wardle@aeat.co.uk
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Prof Kim Wallin

VTT Manufacturing Technology
PO Box 1704

02044 VTT

Finland

Tel: +358 0456 7002
Fax: +358 0456 7002
e-mail  KimWallin@vttfi
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High Temperature Materials Testmg

Meeting and Conference Report

The 32nd meeting of the High Temperature Me-’
chanical Testing Committee (HTMTC, TCI |} was
held at BAM in Berlin on |3th March 1996 just prior
to the international conference ‘Local Strain and
Temperature Measurements in Non-Uniform Fields
at Elevated Temperatures'. This event was held on
14/15th March at the Technical University of Berlin
and was jointly organised by the HTMTC and BAM
(Federal Institute for Materials Research & Testing).
Emphasis was placed on the practicalities of testing
and the alm was to draw together current expertise
in measurement techniques, to identify areas in need
of development and promote co-operative efforts in
field which were clearly moving ahead of more
traditional methods of testing.

The sessions were divided into (i) optical field
methods, (i) speckle and laser interferometric
methods, (iii) micro-mechanical strain measurement,
(iv) local strain measurement and control and (v) the
link between specimen/component testing and
computer simulation of specimen/component behav-
iour. In addition there were exhibitions of testing
and heating equipment and a poster session, There
was great interest in a strain device which could be
spot welded locally and produce strain output
readings at high temperature. Equally, several presen-
tations concerned the recently developed non-
contacting methods of strain measurement, princi-
pally the ‘speckle’ method referred to above. Here,
naturally occurring features on specimens (grain
boundaries etc.) are captured in their reference state
by a laser and CCD (charged coupled device) camera
and, as deformation proceeds, coloured maps of
displacement information are produced. These in
turn are differentiated mathematically to produce
iso-strain maps. Thus near a notch one had a picto-
rial display of strain concentration/strain gradient
effects. Several delegates wondered aloud whether
such techniques could actually be used to computer-
control the test rather than monitor it.

The first session (contributions by Ritter, Bornet,
Olfe and Rey) concerned the slightly older non-
contacting methods using optical gratings. They have
proved their worth at high temperatures (e.g.
650°C) and the results can be compared with FE
methods. Using a 5 um mesh during a torsion fatigue

test, grain boundary sliding had been exposed that
otherwise would have been unobservable. In-situ
measurements on a ferritic and austenitic steel had
illuminated the damage state in low cycle fatigue
tests so that the depth of the plastic zone ahead.of
the crack tip had been revealed. It was noted how-
ever that an inert argon atmosphere is required for
the tests. The sessions on speckle interferometry
mentioned above and related techniques (contribu-
tions by Winter, Anwander, Ettemeyer, Steinchen,
Vogel and Zagar) created much interest and there
was some discussion on how the ‘rigid body’ motion
of the specimen is compensated for. Strain distribu-
tions are compared in the elastic and plastic states
{both for bend and the uniaxial state) and one
technique claimed a resolution of 20 microstrain..
Good correlation up to 3% strain measured by
conventional methods had been demonstrated.
(Several presenters were asked whether their flat-
surface techniques could be applied to round bars or
inside notches. The technique could be developed
but at present there would be problems with
directionality and focusing.) One notable presenta-
tion which had detected a degree of unwanted
bending after | cycle of low cycle fatigue suggested
that by 4 cycles the bending had disappeared. Other
applications demonstrated local strains in transverse
and longitudinal weld joints. it appeared that the
observation ‘window’ could be made as.small or
large as the application required. Several delegates
noted that the processing of information took time,
so that there may be a limitation on specimen
applied strain rate.
In the sessions on micro-mechanical and local strain
measurement (contributions by Mller, Li, Gniupel-
Herold, McCarthy, Lierse, Schenk and Rézai-Aria)
ingenious means were applied to measure high
temperature (up to [000°) strains by ‘diametral’-type
extensometers, for example to detect anisotropy in
Young's modulus for a single crystal, for detecting
the thermal constraint in a wedge-shaped thermal
shock specimen undergoing rapid thermal transients
and for monitoring strains in a Bridgeman notch
during creep. Regarding rotating components,
techniques were described for measuring tempera-
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ture rises during machining and grinding and for
monitoring temperatures in rotating gas turbine
blades where very high response times were re-
quired. A review of temperature measurement
techniques revealed that much work remained to be
done on standardisation of commonly used methods
such as spot welding of thermocouples onto the
specimen.

In the session on computer simulation of specimen
and component behaviour (contributions by
Cailletaud, Meyer ter Vehn, Korzen, Schubert and
Renard) the constants describing constitutive behav-
iour in low cycle fatigue and thermo-mechanical
fatigue were outlined. In a composite material crack
density was taken to be the damage parameter.
Computer techniques were also used to identify the
critical areas during the solidification process for
single crystal turbine blades. One contribution, by
ingenious combination of end load, RF heating and
axial extensometry on the trailing edge was able to
detect longitudinal ratcheting in a typical gas turbine
blade during severe heating and cooling cycles. The
simulated service exposure was compared with
ABAQUSS finite element predictions.

In the final presentations on areas of standardisation
and need for future research (Steen), especially
affecting novel testing techniques, attention was
directed to ‘ENV’s' or intermediate standards which
operate on a voluntary basis. Closely allied to these
are Codes of Practice which have been established

by various working groups (ESIS, VAMAS etc)), a_néi=
the need to get them internationally accepted. The
latest such document (EUR 16138 EN) to be issued
jointly by the HTMTC and the EC at Petten con-
cerns the ‘Measurement of Misalignment in Uniaxially
Loaded Tension-Compression Test Pieces. This
makes recommendations on the maximum amount
of bending allowed in smooth specimens (metals and
ceramics in tension only or tension/compression)
mounted in various test machines and the steps
which must be taken to reduce uncertainties in test
results. The document is thus relevant to many ESIS
activities and copies may be obtained from Dr. |.
Bressers at Joint Research Centre, P.O. Box 2, 1755
ZG Petten, The Netherlands.

The Proceedings (both posters and oral presenta-
tions) will be published later in the year. In his
summing up of the two day’s deliberations, Prof.
Hayhurst proposed a vote of thanks to Dr. J. Ziebs
of BAM and his organising committee for their hard
work in organising an extremely stimulating confer-
ence. The HTMTC (as TCI 1) will continue to run
one/two day conferences on relevant topics and it
emerged from the BAM meeting that a workshop on
the practicalities of high temperature measurement
(including direct welding and pyrometric techniques)
would be beneficial. In this regard, it may be noted
that the latest conference on ‘Ultra-High Tempera-
ture Mechanical Testing’ (edited by R.D. Lohr and M.
Steen and published by Woodhead) has now become
available.

Deadline

Copy for ESIS Newsletter 30
Summer 1996

The next ESIS Newsletter, nr. 30 {Summer 1996) is scheduled to be mailed by end July 1996, Deadline for copy is:

July 1, 1996
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Crack Arrest Concepts for Failure Prevention

and Life Extension
received from C.S. Wiesner, TWI, UK

On 27 September 1995, a seminar on Crack Arrest
Concepts for Failure Prevention and Life Extension
was held at TWI (Abington, Cambridge, UK). The
programme was co-ordinated by TWI, the Health
and Safety Executive (HSE), Nuclear Electric plc (NE)
and UMIST. The seminar attracted over 80 attendees
from a wide variety of industries throughout Europe.
The Technical Director of the seminar was Dr.
Christoph Wiesner (TWI).

The failure prevention concept based on the avoid-
ance of fracture initiation is now applied worldwide
during design, operation and evaluation of structures.
The crack arrest philosophy provides a complemen-
tary and, in some circumstances, alternative ap-
proach which is particularly useful where there exists
the possibility that a specific combination of circum-
stances might promote initiation of a flaw, but where
such initiation is not threatening to the overall
structural integrity. For example a weld flaw in a
locally embrittled region subject to an unusual
combination of loading, possibly as a result of an
accident, might initfate but then arrest as the propa-
gating defect emerges from the critical region. Such
an approach can provide additional confidence in the
safety of a structure, especially under accidental
conditions, and it may also be used for justifying life
extensions,

The co-organisers of the seminar Drs, Christoph
‘Wiesner and Steve Garwood (TWI1), Dr. Brian
Hemsworth (Consultant, formerly HSE), Dr. P.EJ.
Flewitt {NE) and Professor E. Smith (UMIST) stated
that the aims of the seminar were:

i. to provide a statement of the current position of
crack arrest testing, models and applications;

ii. to discuss the relevance of recent research
against the problems encountered by industry;

iil. to assess whether additional safety can be pro-
vided through the application of crack arrest
models,

Dr. Richard Dolby (TWI) opened the seminar
technical programme which was divided into three
sessions. Session | provided an introduction to erack
arrest concepts, the session chairman was Dr. Steve
Garwood (TWI).

The keynote lecture was given by Professor Sir Alan
Cottrell (Cambridge University), former Chief
Government Scientist and technical advisor to the
HSE. He submitted the view that crack arrest is
basically temperature controlled. The so-called crack
arrest temperature (CAT) is the temperature when
the effective crack driving force becomes near zero,
because uncracked ligaments behind the crack tip
support almost the entire applied stress. Sir Alan
said that initiation and crack arrest toughness values,
as well as results from small-scale tests, such as the
‘Pellini’ drop-weight or the drop-weight tear test,
can be used as proxies for the CAT. Given that
crack arrest of macroscopic cracks will be governed
by the average properties of the material, it also
seems reasonable to estimate CAT from the mean
results rather than the lower bound.

Dr. Frans Boydon (HSE) described the manner in
which generic safety research is established and the
role of the HSE in this programme, Dr, Wiesner
(TWI) completed the first session with an overview
of 40 years of research on crack arrest tests, models
and applications,

Session 2 presented results of recent crack arrest
research, the session was chaired by Dr. Richard
Dolby (TWI). Professor Ted Smith (UMIST) ap-
praised experimental results which indicated that
brittle crack propagation can take place at tempera-
tures above an initiation-based onset of upper shelf
temperature (OUST). Professor Machida (University
of Tokyo) presented a brief history of Japanese crack
arrest research and introduced a new model based
on a local criterion to describe the crack arrest
event. Dr. David Lidbury {AEA) explored the avail-
able evidence to index both OQUST and CAT to the
nil-ductility transition temperature (NDTT). He
concluded that it may be possible that an appropriate
definition of QUST will subsume the CAT. Dr. Mike
Dawes (TWI) presented current developments of a
compact crack arrest (CCA) test method for
weldments, including investigations into the effect of
different crack starters. Mr. Tapio Planman (VTT)
demonstrated that transition temperatures from
instrumented Charpy tests can be used as a proxy
for the NDTT and CCA toughness transition tem-
peratures for a variety of steels. Dr. Dominique
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Moinereau (EDF) concluded Session 2 with the
report of an experimental programme investigating
the conservatism of the ASME reference curve using
CCA, wide plate double tension and thermal shock
experiments. -

The subject of Session 3 was the application of crack
arrest concepts. The session chairman was Professor
Sir Peter Hirsch (University of Oxford). Dr. Rainer
Gillot (MPA) gave an overview of the German
perspective on crack arrest concepts and described
the differences between static and dynamic analyses
of CCA and wide plate crack arrest tests. Mr. Barry
Denham (Consultant, formerly BP) outlined the
development of crack arrest criteria for gas storage
tanks. He concluded that there séem to exist practi-
cal criteria for specification of crack arrest proper-
ties, but that these concepts are not yet used widely
in the storage tank industry. Professor john Sumpter
(DRA) assessed the mechanical phenomena of crack
propagation and arrest using dynamic numerical
analyses. He concluded that sustained crack arrest
can occur if the dynamic peak value of the crack
driving force following shortly after arrest can be
shown to be smaller in the structure as compared to

the crack arrest specimens. Dr. Anthony Dowling
(NE) concluded Session 3 by describing the potential
role of crack arrest arguments for structural Integ-
rity assessments of pressure vessels, He said that the
crack arrest concept could be significant for the
evaluation of thermal shock conditions in PWRs. For
Magnox pressure vessels because of less severe
stress and toughness gradients, they would be
limited to a supporting role for existing initiation-
based arguments.

The concluding general discussion session was
chaired by Professor Mike Burdekin (UMIST) and Dr.,
Brian Hemsworth (Consultant, formerly HSE). From
this discussion, several salient issues regarding the
applicability of crack arrest concepts emerged. A
summary statement on crack arrest, based on these
discussions has been prepared by TWI, circulated to
relevant parties for agreement and is included in the
seminar proceedings which are available from Abing-
ton Publishing at TWV's address.;

TWI - Abington Publishing
Abington Hall, Abington
Cambridge, CBI 6AL, UK
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An opportunity in Structural
Reliability Analysis

Cambridge, England  Starting salary £17,000-£22,000

TWI is one of Europe’s largest independent R&D organisations, operating at the leading edge
of welding and joining technologies. Its services benefit some 2,500 companies worldwide
through the transfer of technology to industry.

In expanding its activities in the field of structural reliability analysis, TWI is seeking to
appoint a graduate to the post of Project Engineer.

Applications are invited from graduate engineers with a proven record of recent h1gh quality
research in the fields of probabilistic fracture mechanics, risk analysis, and/or reliability
analysis. The successful applicant will, besides having research experience, also dcmgnsn:ate
his/her ability to exploit the results of research on behalf of the oil and power generation

The post holder should be qualified to degree level, preferably with a PhD in mechanical, civil
or structural engineering. A knowledge of methods of handling statistical dlsmbuugn of
imperfection sizes in typical heavy fabrications and of the reliability of non-destructive testing,
in the detection and sizing of such imperfections, would be advantageous.

The post will involve the development of TW1's expertise and business in the area of risk
assessment and reliability analysis, requiring leadership of several projects atany one time.
Candidates must have well established project management and communication skills,

Tt is anticipated that the successful candidate will be highly computer literate with the ability to
develop software packages to aid structural reliability analyses.

TWI offers an excellent employment package, active sports and social club and subsidised

Ifyou wish to be considered for this position please send your CV, quoting the above job title,
to: Jenny O'Brien, Manager, Personnel, TWI, Abington Hall, Abington, Cambridge

WORLD CENTRE FOR MATERIALS JOINING TECHNOLOGY
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ESIS Technical Committee 6
Ceramics

This 10th meeting in Trento was hosted by Prof.
Roberto dat Maschio. The focus of this meeting was
subcritical crack growth (SCCG). There were 22
participants from 7 countries and || presentations
were made. 6 of those presentations dealt with

SCCG:

Subcritical Crack Growth (SCCG)in
Ceramics - an Overview,

R, Danzer (Institut fiir Struktur und Funktionskeramik,
Montanuniversitdt Leoben, Austria)

Subcritical erack growth is an important failure

- mechanism for brittle materials, specially for ceram-

ics. The phenomenology of SCCG has been described
and the dependence of crack growth rate vs, stress
intensity factor (K} in different regions has been
discussed. SCCG has a high dependency on ambient
media at low growth rates. Polar liquids or gas
molecules with pronounced dipole moment can
increase the growth rates. Different theories to
describe the phenomenon of crack growth in vacuum
the theory of thermal activated “bond trapping”
mechanism seems to be of major importance. The
influence of microstructure on SCCG has been
investigated only in points and insufficiently. The size
of the initial cracks of which the critical crack ema-
nates is of greatest importance. A reduction of some
percents of the size of the initial cracks can prolong
the life time of an ceramic part by several times of
the original life time. The technical significance of
SCCG is shown when SCCG proceeds the failure of
ceramic parts. This has been proved by analysis of the
reliability of several parts of structural ceramics
designed for high temperature service. An improve-
ment of reliability is only possible with detailed
knowledge on SCCG., The evaluation of literature
shows a big lack of knowledge in the field of mecha-
nisms, in the field of correlation of SCCG-micro-
structure and there are no reliable and complete
datasets for construction.

Determination of the threshold stress inten-
sity factor for sub-critical crack growth in glass
Y.M. Sgiavo, L. Brundi, R. Dal Maschio (Dip. do
Ingegneria dei Materiali. Universita di Trento, ltaly}

Two different procedure are presented for the
determination of the threshold stress intensity factor,
K, for sub-critical crack growth. The first procedure
is related to the interrupted static fatigue test. K is
calculated as the stress intensity factor corresponding

Minutes of the 10th meeting Tth and 8th of November in Trento, ltaly

to 50% of failures occurring during the stress hold.
Alternatively, the stress intensity factor correspond-
ing to the weakest sample that survives the hold in
the “Interrupted” strength distribution is used as the
estimate of the fatigue limit. In both cases, the value
of these estimates is re-determined as a function of
the hold time until it becomes invariant. The second
procedure Is based on the analysis of the subcritical
growth of indentation median crack as a function of
the dwell time. The crack depth increases as a
function of time until a threshold condition is
reached. The stress intensity factor corresponding to
this invariant crack configuration is evaluated for the
threshold stress intensity factor,

Dynamic Fatigue Behaviour of SiC-Whisker
Reinforced Silicon Nitride

Y. Yamauchi (Government Industrial Research Institute,
Nagoya, Japan)

M. Steen (Commission of the European Communities, Inst.
for Advanced Materials, Joint Research Centre, Petten, The
Netherlands)

Dynamic fatigue tests of both as-machined and
straight-notched specimens are carried out on a SiC-
whisker reinforced hot-pressed silicon nitride at
several temperatures up to 1300°C in air. The tests
aim at clarifying the effect of the initial crack size on
the subcritical crack growth behaviour. The R-curve
behaviour of the material is assessed from the results
of the dynamic fatigue tests on the notched speci-
mens and its effect on the dynamic fatigue properties
is discussed. A rising R-curve does not affect the
dynamic fatigue properties for small initial crack
sizes. For large initial crack sizes, however, the
occurrence of an R-curve shifts the dynamic fatigue
curve to higher strength levels and causes an artificial
increase in the value of the fatigue parameter.

Dynamic and static fatigue of silicon nitride at

high temperature
S.Guicclardl, C. Melandri (CNR-IRTEC, national Research
Council - Research Inst. for Ceramics Technology, Faenza, Italy)

Dynamic and static fatigue data will be presented on
a silicon nitride ceramic at high temperature. Dy-
namic tests were carried out at 1100, 1200 and
1300°C, while the static tests at 1200°C. With an
iterative trivariant statistical analysis, values of the
parameter n and on the Weibull modulus m were
estimated from the various groups of data and good
agreement between the two techniques has been
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obtained when the calculations were carried out on
data obtained at the same temperature. As an

| example, strength-probability time diagrams have
been drawn for the material relative to 1200°C,
Finally, it will be shown, that the K-v relationship has

to be modified in order to explain the behaviour of

natural short cracks.

Precracking Effects in Fatigue and Crack
Propagation in Y-TZP

}. Aleala, M. Anglada (Department of Materials Science and
Metallurgical Engineering, Universitat Politecnica de Catalunya,
Barcelona, Spain) t

The influence of precracking technigues in the crack
growth behaviour of Y-TZP is investigated. The
results Indicate that load-bridge and cyclic compres-
sion precracking enhance subsequent crack growth
rates measured under far-field tensile loads, How-
ever, the actual influence of these techniques in the
near threshold crack growth behaviour is remarkably
different. While load-bridge precracking produces a
pattern of crack growth fluctuations for stress
intensity factors (K} lower than the effective crack
growth threshold, compression fatigue precracks
start to propagate under far-field tensile loads at
very high crack growth rates and for K higher than
the effective threshold. Crack tip shielding by t-m
transformation develops gradually, influencing the
static crack growth behaviour in Y-TZP. For K<3
MPa m'?, fatigue crack growth micromechanisms
involve damage accumulation at the crack tip region.
For K>3 MPa m'?, fatigue crack growth rates are
only influenced by K__ and environmentally assisted
crack propagation plays a key role in the fatigue
crack growth response. Fatigue crack tip shielding
during the unloading fatigue cycle.

Fractography Used With Lifetime Prediction
Tests on Commercial Grades of Alumina and

Silicon Carbide

J. Kiibler, J. Woodtli, i Berroth (Swiss Federal laborato-
ries for Materials Testing and Research (EMPA), Diibendorf,
Switzerland) '

Fractographic investigations were conducted on -
alumina and o-SSiC bend bars from a round robin
test comparing a static and dynamic lifetime test
metheos. The investigations revealed that not all
fracture origins found on o-SSiC specimens had
contact with the ambient medium and therefore the
dynamic lifetime tests did not measure the materials
behaviour under stress in water. In addition to the
conventional SEM fractography an alternate tech-
nique, using an auto focus scanning laser
profilometer, was applied for characterising the
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fractures. This tool is very promising for
fractography because of the ability to handle topo-
graphic data by imaging procedures and fractal
analysis.

The committee agreed that SCCG is major impor-
tance for structural integrity. Therefore SCCG is a
possible topic for future concerted actions. There
was a special contribution by Dr, Steen on ** The
European standard for determination of subcritical
crack growth parameters from constant stressing
rate flexural strength tests” CEN ENY 8443-3,
where the discussion showed the possibilities and i
limits of this standard. An ad hoc presentation of Dr.
Fett showed an interesting method to evaluate v-K
curves from natural flaws. Further presentations
were made on following topics:

Unrecoverable Crack propagation on Ce-
ramic Materials During Bending Tests Ob-
served by Acoustic Emission Monitoring

Compared With Fractography
F. Bill (Universita di Roma - La Sapienza, Italy)
C. Santulli (Joint Research Centre - ISE! - Ispra, Italy)

Acoustic emission (AE) is mainly based on energetic
considerations. This technique measures in fact
released energy coming from irreversible phenom-
ena linked with progressive damage. In a ceramic
material, of course, the acoustical activity is mostly
revealed by the very last period of a mechanical test,
for the reason that energy accumulation has a strong
prevalence on the relaxation so that a quite negligi-
ble elastic deflection has been found. Qur goal was
therefore to discern the real onset of unrecoverable
crack propagation through a PSZ (partially stabilised
zirconia) during bending tests by studying in all their
characteristics the first AE signals detected from
both channels. Such an event can be followed by
further acoustic activity, due to original defectology
(level of porosity) present in the material, Our
attention was centred on the difference between
time arrivals, energy of the signals and their duration
when compared with wave velocity; that may give an
idea of the distance covered from the crack before
failure. The different behaviours of the crack were
then easily recognised on the fractographies. The
final aim will be as a consequence to arrive to a
discernment between stable and unstable crack
propagation, so to ponder whether a correlation R
curve vs. acoustic emission data can give further
indications on the fracture.




12

Analysis of Machining Damage in Engineering
Ceramics by Fracture Mechanics, Fractogra-
phy and X-Ray Diffraction
T. Holistein, W. Pfeiffer, M. Rombach, B, Thielicke
(Fraunhofer Inst. fiir Werkstoffmechanik, Freiburg, Germany)
The strength controlling surface effects of differently
machined ceramics have been assesses using experi-
mentally determined bending strengths, residual _
stresses, depths of micro-plastic deformation, caleu-
lated flaw depth, calculated effective fracture stresses
and practographically determined fracture causing
defects and using linear elastic fracture mechanics.
Quantitative information of machining induced
damage can be evaluated by advanced non-destruc-
tive X-ray diffraction methods. These methods
additionally allow the determination of machining
induced residual stresses and to decide whether
damage is the strength controlling effect or whether
the strength increasing effect of residual stresses has
to be taken into account. Using the results of the
bend tests, a quantitative assessment of the effect of
damage and residual stresses on strength can be
evaluated by fracture mechanics based calculations.
The depths of the evaluated cracks determined
accordingly correspond to those found
fractographically. Furthermore with measured values
of machining induced residual stresses and micro
strains (damage) and with the materials fracture
toughness one can predict the surface strength of a
machined component, as it was shown for differently
ground ALO, tensile bars. The investigations show,
that on basis of calculated crack sizes and calculated
fracture stresses, “unexpected” influences of machin-
ing parameters on strength can be clarified, if the
effect of residual stresses is taken into account.
Thus, effective guidelines for optimised machining
parameters can be evaluated. Fracture toughness
values calculated for the Si,N, from the
fractographically found fracture causing material and
machining defects lie below that value determined
with sharp cracks. This may be attributed to an R-
curve effect, or to a damage or cracked process
zone that are not detectable by fractography or to
limits of linear elastic fracture mechanics.

Measurement of Residual Stresses in Alumina/
Zirconia Multilayer Composites

Y. Serga, O. Sbalzero (Materials Engineering and Apblied
Chemistry Department, University of Trieste, ftaly)

Strength can be increased in laminar ceramic com-
posites (system Al,O,ZrQ,) using the residual
stresses created as a result of the difference in
thermal dilation between the layers at different

*
composition. If the outer layers are made of alumina
containing different amounts of zirconia while the
inner layer contains mainly zirconia with small
amount of alumina, during cooling the alumina rich
layers contract less than the zirconia rich inner layer,
since the outer layers thermal dilatation is lower. As
a consequence there will be a distribution of tensile
and compressive residual stress. A symmetrical
layered material, with zirconia as inner layer, is
therefore expected to exhibit the desired compres-
sive stress near the surface. If the system geometry
is maintained constant, the residual stress depends
on the composition, in any case the inner layer is
under tensile stress while the outer layers are .
subject to compressive stress. Already the macro-
scopic residual stresses were evaluated using strain
gages but in our work we assessed the afore men-
tioned stresses using a focused laser beam to excite
both the Raman spectra from the zirconia grains and
the fluorescence spectra from the alumina grains. In
this way we were able to present the stress distribu-
tion along the layers as well as across the interface

between the layers.

Dr. Marc Steen informed the TC6 on European and
international efforts in the standardisation of meas-
uring methods. The final actions on the Round Robin
on fracture toughness were discussed. The final
report of the ESIS TC6 Round Robin on fracture
toughness testing has been sent to all members, the
comments of participants have been included. All
members of the TC§, especially the reviewing
workgroup, have accepted the final report. It is now
available as EMPA Report No. 155 088 and will also
be published as an ESIS document (D). The activities
of the ESIS TC6 concerning the Round Robin on
fracture toughness testing are finished.

The next (1 1th) meeting in Barcelona

20th and 21st of May 1996 will be hosted by Prof.
Anglade. The central topic for discussion and presen-
tations will be “cyclic fatigue”. However, presenta-
tions on other topics on interest are still welcome.
In Barcelona there will also be a discussion on a new
common experimental programme, Proposals are
requested and should be sent to either of the two
chairmen within the next three months.

The meeting after the Barcelona meeting will take
place in Bratislava (Slovakia).

Both chairmen thank Prof. dal Maschio for the 1
hospitality and are looking forward to the meeting in . {
Barcelona. 8
R Danzer and M. Steen, TCé co-chairmen. §
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- . ENGINEERING THE FUTURE ' :

~ The result of continuous
research & development
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‘We at Dartec have always been at the forefront of innovative testing
machine design and development.

Engineering capability, and the skill and dedication of our people, means cur
testing machines and systems deliver technically advanced solutions to meet
the demands of modern engineering. Our prime focus is on the design and
manufacture of the high quality products our customers require.

This is, naturally, reinforced by an organisation dedicated to customer
support and service.

We have a global network of dedicated agents, all with resident technical
sales and service staff, and supported by full product training at our UK
headquarters. Out customer base features prestigious international
companies and research and educational institutes with a worldwide
reputation.

You can share their confidence in' a world class company:
call Dartec now on

+44 1384 892363

DARTEGC

DARTEC LIMITED
BALDS LANE LYE STOURBRIDGE WEST MIDLANDS V9 8511 UK

TELEPHONE +44 1384 B92363 Fax +44 1384 892772 —

Cedl. No. 851623
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ESIS TC5 Subcommittee on
Dynamic Testing at

Intermediate Strain-Rates
Minutes of the meeting held at Instron Limited, September 29th, 1995.

Introduction :
The ESIS TC5 Subcommittee on Dynamlc Testing at
Intermediate strain-rates met at Instron Limited on
Thursday and Friday, 28th and 29th September 1995.
The sub-size Charpy group met on Thursday after-
noon, and afterwards repaired to a local hostelry,
where a convivial evening and an excellent dinner
were enjoyed. Thus fortified, the main committee
met on Friday, when the meeting was chaired by Mr.
H. MacGillivray (Imperial College) and was attended
by 23 participants.

Current Research Activities
Progress was reviewed under the following headings:

I. Miniaturised Charpy-Y Specimen Standard.
Dr. Lucon reviewed the status of the work for the
benefit of those who had not attended the previous
day's meeting. The Phase | final report had been
circulated, no further comments having been re-
ceived after the Miskolc meeting. Twelve laborato-
ries had taken part, using DIN sub-size specimens, an
impact speed of 3 m/s, and using a variety of machine
types. Dr. Taylor had re-evaluated the Phase | data,
and Prof. Kalthoff had proposed an analytical method
for processing the data, taking inte account the
natural period of vibration will be lower for sub-size
than for normal-size specimens.

Phase 2 testing is now under way, and should be
complete by Autumn 1996. More people are taking
part, and more parameters can be investigated. It is
hoped to discuss the results of these tests at
Freiburg in April 1996.

It is also proposed to present some ESIS papers at
the ASTM Symposium on Small Specimen Testing
Techniques in Louisiana, in January, 1997.

2. Dynamic Compression Testing.

Mr. A. Doig presented some initial thoughts and
tabled some proposals for the group to become
involved in work on dynamic compression testing.
He invited expressions of interest from the group
and it was agreed that time would be allocated for
discussion of this at the next meeting.

3. Dynamic R-Curve Round Robin.
Hugh MacGillivray reviewed progress since the
project was started in 1992, One aim had been to

investigate how comparable the ] and J-R curve
methods are, using one material, and the results so
far look quite encouraging. Some late results were
presented by Drs. Lenkey and Lucon. ASTM and ESIS
(15O tup) methods have been used in the evaluation.
The ), (ESIS) and ] (ASTM) curves agree well, with
the J_ (ESIS) agreeing less well, and a discussion
ensued on how best to proceed. It was eventually
agreed that we use single- and multi-specimen
methods (2mm notch specimens), evaluate the
results using the ESIS document and then compare
the ASTM and ESIS results. All data from the two R-
curves will be presented in the second report to the
next meeting.

4. Dynamic Tensile Testing.
In Dr, Klenk’s absence, there was nothing to report.

5. Instrumented Pre-cracked Charpy Standard.
Dr. Schindler outlined a proposal to up-date the
method first set up by Varga et al. in 1978 for the
Swiss Nuclear Power Inspectorate. Whereas they
were concerned with pressure vessel steels only,
ESIS is interested in any material. Dr. Schindler
outlined the major parts of the proposed method;
apparatus, instrumentation, test specimens, and
some special points including fatigue pre-cracking,
and the evaluation of test results. To conclude this
item, the Chairman invited comments and discussion
on draft 4 of the combined Charpy document (dated
25/09/95).

Any Other Business.

Prof. Kalthoff announced that our proposals on
Instrumented V-Notch Charpy Testing will be
considered at the forthcoming ISO meeting in Paris
on 28 and 29 November, 1995. Committee ISO
TC164-SC4 will vote on their final acceptance, and
Prof. Kalthoff emphasised the importance of a good
European Representation at the meeting.

Next Meeting.

It was agreed that the sub-committee wili meetat
the Fraunhofer Institute in Freiburg, possibly on the
1 ith and 12th April, 1996.

John L. Sturges 1
Secretary, ESIS TC5 Subcommittee.
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ESIS Technical Committee 8 on
Numerical Methods

Minutes of the meeting at IWM Freiburg on Ist December 1995

The meeting was attended by 27 participants.
Winfried Schmitt opened the session announcing
that he wants to resign as chairmen, [nstead,
Wolfgang Brocks is willing to take over the
chairmenship. Hans Grebner suggested to disband
the two subcommittees as there is no necessessity of
seperate meetings. This will be proposed at the next
ESIS Council Meeting in September in Poitier.

As there are a number of common interests be-
tween TC8 and TCI joint meetings of both commit-
tees look advantegeous from time to time. A good
possibility would arise at ECF 1| in Poitier, Wolfgang
Brocks will propose this to the designated TCI
chairmen, Kim Wallin, Scheduled session time for
committee meetings should be provided during ECF
and printed in the agenda.

Hans Grebner gave a short report on the activities
of the working party on constraint and triaxiality.
After meanwhile five meetings a draft version of
recommendations on the use of constraint-depend-
ent J.-curves for the calculation of stable crack
growth has been written. The recommendations will
be finished and published in the ESIS Newsletter
before ECF |1. Problems of constraint in the pres-
ence of thermal or residual stresses will be consid-
ered in the future, It is also planned to cooperate
with an EU project on thermal stress problems
which is organized by Dr Pelissier-Tanon.

Wolfgang Brocks summarized the results of the
numerical round robin on micromechanical model-
ling (see ESIS Newsletter 27, pp. 14-15). The activi-
ties will be continued in a second phase by numerical
simulations of ductile tearing at room temperature
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and cleavage fracture at sufficiently deep temperatur
of C(T) specimens based on the GursoN and WeisuLL
parameters of phase |. The experimental data will
again be provided by SIEMENS/KWU. The specifica-
tions were discussed intensively and the participant
agreed that for reason of comparison of the results
common sets of material parameters as well as FE
meshes will be proposed to all participants but each
participant is free to deliver additional solutions for
different parameter sets and meshes. Wolfgang
Brocks intends to start writing the specifications of
phase Il by January and will hopefully circulate a call
of interest in March 1996.

15

Rachid Chaouadi gave a presentation ,,On the use
of micromechanical damage modeling to predict
fracture toughness of irradiated aluminium alloys".
His talk reports on recent investigations on the
application of micromechanical models of ductile
fracture to cracked specimens: the void growth
model and the damage work model. The latter
represents the total energy density dissipated in the
material including the energy spent in the void
expansion process. The parameters of the models
are derived from the standard tensile test. Finite
element simulation and HRR solutions allow to
relate local damage to fracture toughness. Beside the
critical void growth rate and the critical damage
work, the characteristic distance is also affected by
irradiation. Trend curves of the fracture toughness
behaviour of irradiated aluminium alloys were in
reasonable agreement with the experimental data.

The next meeting of TCB will be held in September
during ECF | lin Poitiers.
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Topics 0 materials research
O materials testing
O materials simulation
3 materials application

in microsystem technology
Organizers: - German Society for Materials Research and Testing (DVM)
- Fraunhofer Institute for Reliability and Microintegration Berlin (IZM)
- Technical University Berlin (TUB)
- VDI/VDE-Technology Center for Information Technologies Teltow (VDI/VDE-IT)
- Federal Institute for Materials Research and Testing Berlin (BAM)

Chairman: Prof. Dr. B. Michel Phone: +49 (0) 30 46403 200
Fraunhofer-Institut [ZM Fax: +49 (0) 30 46403 211
Gustav-Meyer-Allee 25 E-mail: michel@izm.fhg.de
D-13355 Berlin
Germany

—a<

Announcement

2nd International Conference and Exhibition

MICRO MATERIALS
MICRO MAT '97

. will be held in Berlin, Germany

April 16-18, 1997

Please complete this form and fax or mail it to above address:

surname:
first name:
fitle:

address:

phone:
fax:

e-mail;

| am interested in further information

| am interested to attend the conference
| want to present a paper

| want to present a poster

| am interested in exhibiting

The following persons are also interested
in Micro Mat '97:

ESIS Newsktter no 29
Spring 1996




A gen d @ of 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

June 21-26, 1996
3rd Int. Conference on Composites Engineering

Location New Orleans, Louisiana, USA
Spansor Int. Community for Composites Engineering
Deadlines Feb 20, 1996 - Abstracts (2p)
abstract instructions on home page:
heepr/fwww-mae.engr.ucf.eduficce v
Inquiries Dr. David Hui

Univ. of New Orleans

Dept. of Mechanical Engineering

New OQrleans, LA 70148

Tel (-+1)504-2866652, Fax (+1)504-2865539
e-mail dxhme@uno.edu

June 23-26, 1996
éth Int. Conf. on Metal Forming

Location Krakéw, Poland
Organizer Univ. of Mining and Metallurgy, Krakéw, Poland
School of Architecture, Univ. of Seville, Spain
Deadiines jul 30, 1995 - Abstracts (500 w)
fan 15, 1996 - Final Manuscripts
Inquiries Prof. M, Pietrzyk

Akademia Gérniczo-Hutnicza
Mickiewicza 30, 30-059 Krakdw, Poland
Tel (+48) 12344450, Fax (+48) 12333673
e-mail pietrzyk@metal.agh.edu.pl

June 30-July 5, 1996
IUTAM Symposium: Innovative Computational Methods for
Fracture and Damage

Location Dublin, Ireland

Crganizer University College Dublin

Sponsor IUTAM

Deadlines Dec |, 1995 - Abstracts
June 30, 1996 - Papers

Inquiries Dr. P. O'Donoghue

Dept. of Civil Engineering, University College Dublin
Earlsfort Terrace, Dublin 2, Ireland

Tel 353-1-7067373, Fax 353-1-7067399

e-mail IUTAMUCD@CCVAX.UCD.IE

July 1-3, 1996

Sth Int. Conf. on Computer Aided Design in Composite
Material Technology - CADCOMP 96

Location Udine, ltaly

Orpanizer Wessex Inst. of Technology (UK)
Deadiines Sep 1, [995 - Abstracts
Feb 19, 1996 - Papers
Inquiries Mrs. A. Goodchild, Conf. Secretariat - CADCOMP 96
Wessex Inst. of Technology
Ashurst Lodge, Ashurst, Southampton SO40 7AA, UK
Tel (+44) 1703293223, Fax (+44)1703292853
July 3-5, 1996
4th Int. Conf. on Structures under Shock and Impact - SUSI 96
Location Udine, laly
Organizer Wessex Inst. of Technology {UK)
CISM, Udine (ltaly}
Deadlines ¢ QOct2, 1995 - Abstracts
Feb 2, 1996 - Papers
Inquiries Conf. Secretariat - SUSI 96

Wessex Inst. of Technology N
Ashurst Lodge, Ashurst, Southamrton SC40 7AA, UK
Tel (+44) 1703293223, Fax (+44) 1703292853

August 25-31, 1996
19th Int. Congress of Theoretical and Applied Mechanics

Location Kyoto, Japan

Organizer Japan Nat. Comm, of Theoretical and
Applied Mechanics

Sponsor UTAM

Decdlines Jan 15, 1996 - Abstracts (100-150 w, 7 copies) and
Extended Summary (500 w, 7 copies)

Inquiries Prof. E. Watanabe, Secretary General [ICTAM 1995

Dept of Civil Engineering

Kyoto University, Sakyo-ku, Kyoto 601-01, Japan
Tel (+81)757535079, Fax (+81)757525296
e-mail ictam@strsun| kuclv.kyoto-uacjp
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September 3-7, 1996
| 1 th European Conference on Fracture - ECFi1

Location : Poitiers - Futuroscope, France
Organizer ENSMA, Futuroscope, France
Sponsor : ESIS
Deadlines June 30, 1995 - Abstracts
Jan. |5, 1996 - Papers
Inquiries Prof. A. Dragon
LMPM, ENSMA - Site du Futuroscope
B.P. 109
86950 Futuroscope Cedex, France
Tel (+33)49498224, Fax (+33)49498238
September 9-11, 1996 17

Euromech - Mecamat '96 - 1st European Mechanics of Materlals
Conference on Local Approach to Fracture 86-96

Location Fontainebleau, France
Organizer Centre des Matériaux, Ecole des Mines de Paris
EDF Research Division "Les Renardiéres”
Deadlines Nov |, 1995 - Abstracts
May 1, 1996 - Papers
Inquiries Mme A. Batzestini

Euromech - Mecamat '96
lectricité de France

77250 Moret sur Loing, France

Tel {+33)(1)60736092

Fax {+33)([)60736149

September #-12, 1996
CMMC 96 - Int. Conf. on Ceramic and Metal Matrix Compos-
ites 1996

Location San Sebastian, Spain

Orpanizer CEIT, San Sebastian, Spain

Inquiries CMMC 96 Secretariat
CET

Pasea Manue! de Lardizabal 15

20009 San Sebastian, Spain

Tel. (+34)43 212800, Fax (+34)43 213076
e-mail emme?6@ceites

September 16-18, 1996
Int. Workshop on Modelling of the Mechanical Behaviour of
Continuous Fibre Reinforced Ceramic Matrix Composites -

MCMC'96
Location Petten, The Netherlands
Organizer EC Joint Research Centre

Institute for Advanced Materials, NL
Deadiines : ian. 31, 1996 - Abstracts

un. 15, 1996 - Extended abstracts
Sep. |, 1996 - Full manuscripes
Secretariat of MCMC'96 (attn. C. Schauwers)
P.O. Box 2, 1755 ZG Petten, The Netherlands
Tel. (+31)224 565443, Fax (+31)224 563544

September 23-25, 1996
9th Int. Symposium on Creep-Resistant Metallic Materials

Inquiries

Location Hradec nad Ostravici, Czech Republic

Orgonizer Research and Development Institute of Vitkovice
Inst. of Physics of Materials, Czech Acad. Sci.
Scientific and Technical Society of Yitkovice

Deadfines October 16, 1995 - Abstracts

Inquiries Mr. R. Gladis
Research and Development Institute of Vitkovice
Pohranicni 31

CZ-70602 Ostrava-Vitkovice, Czech Republic
Tel (+42)69292610) or {+42)692926174
Fax (+42)6954777

September 24-26, 1996

3rd International Conference on Engineering Structural
Integrity ‘Life Assessment and Life Extension of Engineering
Plant, Structures and Components’

Location Churchill College, Cambridge, UK
Organizer AEA Technology
Dynamic Testing Agency
Sponsors Rolls-Royce Nuclear Engineering
Nuclear Electric, Dartec, Somat, ERA Technology
Inquiries Mrs Cheryl Gleave - Conference Secretariat

AEA Technology

Risley, Warrington, Cheshire WA3 6AT, UK
Tel: (+44)(C) 1925 252322

Fax: (+44)(0) 1925 252376

e-mail brian.tomkins@aeat.co.uk
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A gen d a contd
#

ber 30 - October 2, 1996
jssehelgmt. $ymposium on Product Liability and Failure Preven-

tion

Location Fukuoka, Japan

Organizer JSME, Japan .

Deadlines Apr. 30, 1996 - Abstracts (300-500 w) .
Aug. |, 1996 - full papers (max. 20 pages)

Inquiries Prof. Y. Murakami

Dept. of Mechanical Sci. & Engng.
Kyushu University
6-10-1 Hakozaki, Higashi-ku
Fukuoka 812-81, Japan
Fax 092 641 9744
e-mail ymura@mech.kyushu-uac.jp
v
Qctober 7-8, 1996
&th Int. Workshop "Computational Mechanics of Materials”

Location TU Hamburg-Harburg, Germany
Organizer GKSS et al., Germany
Inquiries Dr. A. Cornec

Inst, of Material Research

GHKSS Research Centre Geesthacht
Max-Planck-Str.

21502 Geesthacht, Germany

Tel. (+49)4152 87 2535, Fax {+49)4152 87 2534
e-mail cornec@gkss.de

October [0-11, 1996
22nd MPA. Seminar: Safety and Reliability of Plant Technology
Location Stugart, Germany
Inquiries 1 Prof. K. Kussmaul
MPA
Pfafferwaldring 32
70569 Stuttgart, Germany

November 17-22, {996
Symposium on Fracture Mechanics for Ductile Materials

Location Adanta, Georgla, USA
Sponsor :  ASME Aerospace Division
Deadlines Mar 15, 1996 - Abstracts
Inquiries F.P. Chiang
Dept. of Mechanical Engineering
State University of New York
Stoney Brook, NY |[794-8544
Tel. 516/632-831 1, Fax 516/632-8720
Nov. 18, 1996

Symposium on User's Experience in Crack-Arrest Testing

Location New Orleans, Louisiana, USA
Sponsor ASTM Committee E-8

Deadline Jan. 22, 1996 - Abstracts (extended)
Inquiries Ravinder Chona

Dept. of Mechanical Engineering

Texas A&M University, MS5-3123

College Station, Texas 77843-3123, USA
Tel. (+1)409-8451531, Fax (+1)409-8453081
e-mail rchona@mengr.tamu.edu

Nov, I8, 1996
Symposium on Design Criteria te Assure Structural Integrity
Location :  New Orleans, Louisiana, USA
Sponsor : ASTM Committee E-8
Deadiine Jan. 18, 1996 - Abstracts (extended)
Inquiries Douglas E. Triwch
Sikorsky Aircraft Corp,
6900 Main Street, Mail Stop 5328A7
Stratford, CT 064597
Tel. 203/386 5767, Fax 203/386 6708

Nov. 19, 1996
Symposium on Composite Materials in Non-Aerospace

Applications
Location New Orleans, Louisiana, USA
Sponsor ¢ ASTM Committee D-30
Deadlines Jan 19, 1996 - Abstracts (250-300 w)
Inquiries Dr, R.H. Martin

MERL

Tamworth Road
Hertford SGI13 7DG, UK
Tel. (+44)1992 501245, Fax {+44)1992 586439

November 20, 1996
Seminar "20 Years of R6"

Location London, UK
Organizer Inst. of Mechanical Engineers, UK
Inquires Mr. E. Lloyd-Payne

Inst. of Mechanical Engineers

{ Birdcage Walk

London SWIH 9|, UK

Tel (+44) 17} 973 1304, Fax (+44) 171 222 9881

December 4-6, 1996
Int. Conf. on Experimental Mechanics: Advances and Applica-
tions

Location Singapore

Sponsor Int. Societg for Optical Engineering

Deadlines May 10, 1996 - Abstracts {200 w)
Sep 4, 1996 - full papers

Inquiries Dr. 5.L. Toh, Secretary ICEM '96

Dept of Mechanical and Production Engng.
Naticnal University of Singapore

10 Kent Ridge Crescent

Singapore 119260

Republic of Singapore

Tel (65)772-22|§.° Fax (65)779-1459

e-mail mpeadm | @leonis.nus.sg
htepdfwww.eng.nus.sg/mpe/Announceficen.html

Jan, 13-14, 1997

Symposium on Small Specimen Test Techniques
Location New Orleans, Louisiana, USA

Sponsors ASTM Committee E-10

Europ. Network on Aging Materials
Evaluation and Studies {AMES)

ESIS TCS

Feb 13, 1996 - Abstracts (250-300 w)
Nov 15, 1996 - Manuscripts

Eric van Walle

SCK.CEN

Boeretang 200

2400 Mol, Belgium

Tel (+32) 14 332267, Fax (+32)14 321529
e-mail evwalle@sckeen.be

Deadlines

inquiries

April §-5, 1997

9th International Conference on Fracture - ICF?
Location Sydney, Australia

Organizer R&D [nstitute of Vitkovice

Inst. of Physics of Materials, Czech Acad. Sci.
Scientific and Technical Society of Vitkovice
Apr 16, 1996 - Manuseripts for review

Jul 1, 1996 - Notification of acceptation
Sep |, 1996 - Final Typescript

Pref. B.L. Karihaloo

School of Civil and Mining Engineering

The University of Sidney

INSWY 2006, Australie

Tel (+61)23513238, Fax (+61)23513343
e-mail bhushan@civil.su.oz.au

April 9-11, 1997

NAFEMS World Congress "97: Design, Simulation &
Optimisation, Reliability & Applicability of Computational
Methods

Deadiines

Inquiries

Location Stuttgart, Germany

Organizer NAFEMS

Deadlines Jun. 30, 1996 - Abstracts (| or 2 p)
Dec. I5, 1996 - Full papers

Inquiries NAFEMS Lxd., attn, Mrs, A. Creechan
Whitwoerth Building
Scottish Enterprise Technology Park
Eat Kilbridge G75 0QD, Scotand, UK
Tel. (+44) 1355 272639, Fax (+44)1355 272749
e-mail tkenn]'@nafems.org.
www: http/fwww.nafems.org/

April 16-18

2nd Int Conf. and Exhibition "Micro Materials” - MicroMat 97

Location Berlin, Germany

Organizer DVM, Germany et. al.

Inquiries Prof. B. Michel
Fraunhofer Intitut fiir
Zuverlissigkeit ind Mikrointegration (IZM)
Gustav-Meyer-Allee 25
13355 Berlin, Germany
Tel. (+49)30 46403 211, Fax (+49)30 46403 200
e-mail michel@izm.fhg.de
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Gebriider SULZER ac (CH)

Fraunhofer Inst, fiir
Woerkstoff Mechanik (FRG)

STORK Boilers (NL)

Framatome (F)

HSK- Swiss Fed. Nuclear
Safety Insp. (CH)

SHELL Nederland b.v. (NL)
N.v. GASUNIE (NL)

TNO Metal Institute (NL)
The Welding Institute (UK)

GKSS-Forschungszentrum
Geesthacht (D)

Materials Laboratory
TU Delft (NL)
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Sponsors

And Organizational Members

CISE Technologie 19
Innovative (l)

INASMET - Centro Tecnol-
ogico de Materiales (E) |

British Steel PLC — Swinden
Technology Centre (UK)

VTT - Technical Research
Centre of Finland (SF)

Health & Safety
Executive (UK)

Nuclear Electric (UK)
DARTEC (UK)
Bundesanstalt fiir
Materialforschung und
-priifung (BAM) (D)
Fraunhofer Inst. fiir

Zuverldssigkeit und
Mikrointegration (D)
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A gen d a cont'd | |

November 20, 1996

21-23, 1997
Apedl 2123, Seminar “20 Years of R6"

EUROMAT 97, Materials, Functionality & Design.

Location - Maastricht, The Netherlands . Location London, UK .
Organizer Bond van Materialenkennis on behalf of FEMS Organizer Inst. of Mechanical Engineers, UK
Deadfines  : ]Ful. I, 1996 - Abstracts {+ 200 words) Inquiries t Mr.E LUoyd-Payne
eb, |, 997 - Final Manuscript |nSt.. of Mechanical Engineers
Inquiries : EUROMAT 97 | Birdcage Walk
P.O. Box 390, 3330 A] Zwijndrecht, The Netherlands Vmrdan SWIH QL HIK
Tel. (+31)78 6192855, Fax (+31)78 6195735 August 25-29, 1997
e-mail bvm@metropolis.n! 1 1th Int. Conf. on Strength of Materials (ICSMA-11)
Location : Prague, Czech Republic
May 5-6, 1997 Organizer Acad. of Sciences of the Czech Republic
Symposium on Effects of Product Quality on Structural Inquiries : Secremriat [CSMA-I1, ¢/o Dr. L. Kunz
Durability Acad. of Sciences of the Czech Republic
Location 3 St Louis, Missouri, USA . Inst. of Physics of Materials
Sponsor :+  ASTM Committee E-B Zizkova 2. .
Deadiines May 6, 1996 - Abstract (250-300 w) 616 62 Brno, Czech Republic

March &, 1997 - full manuscripts
Inquiries ¢ R.C. Rice
Engineering Mechanics Department
Battelle Columbus Laboratories
505 King Avenue; Columbus, Ohio 43201-2693
Tel. 6147424 4433, F:f;x 614/424 3457

Tel (+42)5746327, Fax (+42)541212301
e-mail kunz@ipm.cz

September 8-12, 1997
5th Int. Conference on Biaxial/Multiaxial Fatigue and Fracture
Location : Cracow, Poland

~. Organizer Techn. Univ. of Opole

August 17-22, 1996 Polish Ac. of Sci.
14th Int. Conf. onh Structural Mechanlcs in Reactor Technology Sponsor : ESIS
- SMIRT 14 Deadlines Oct 30, 1996 - Abstracts (300-500 w)
Location ! Lyon, France Jan 30, 1997 - Notification of acceptance
Organizer  :  SMiRT Apr 30, 1997 - Full papers
Sponsors :  CEA, EDF, Framatome, INSA Jun 15, 1997 - Registration, Notice of acceptance
Deadines @ Jul. 31, 1996 - Abstracts ([-2 pages) Inquiries Dr. W. Bedkowski

Feb, 28, 1997 - Full papers (6 pages) Dept of Mechanics and Machine Design
Inquiries : SMiRTI4 Secretariat, cfo Michel Livolant Techn, Univ, of Opole

SMIiRT-97 - B.P. 64 ul. Miolajezyka 5

91193 Gif sur Yvette Cedex, France (45-233 Opole, Poland

Fax (+33)1.69.08.96.96 Tel. (+48)77 556041, Fax (+48)77 556080
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3:: SIS Newsletter and

memm Membership Application Form

Eurcpean Structural Integrity Society

v’ the appropriate box{es):

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 1936 membership fee is be payed by (please v/):

O the enclosed Eurocheque of DAl 60,-- (please do not forget your card number at the back-side)
charging my Euracard (incl. Mastercard and Access) for Dfl 60,--
exp. Date[ [ ][ 1]

O myeardnumberiss] T 1T T T[T T T 1]
House number Postal/ZIP code
transfer of Dfl. 75,-- to the ESIS bank account 10,42.10.753 at the RABO Bank, Barendrecht, NL., or by
cheque payable to ESIS {DAl. 15,-- is added to cover bank charges)

Title(s):

Surname: Initials:

Affiliation;
Address:

Signature:

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

2600 GA Delft, The Netherlands
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