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The Netherlands from May 28 till June 2. This conference, which is held every four years was organized by
ESIS, in collaboration with Delft University _of Technology.

Originally, the organization had planned a meeting with
about 300 attendants, and about 200 oral presentations in
four parallel sessions. However, when the deadline for
submission of abstracts had passed it appeared that these
estimates were far too low. Finally we ended up with a
conference with just over 400 attendants, 230 oral
presentations in 6 parallel sessions and 100 poster
presentations. Of course, with the Conference being held
in Europe, a majority of the attendants were from Europe,
but also the rest of the world was well represented. Over
40 countries were present, with a large group from Asian
countries. Japan was even represented by about 70
people!

In the preparationof the Conference it many people from
Eastern European countries with valuable contributions
would like to attend the conference, but did not have the
financial means to cover the expenses. Actions were
undertaken to find support for this group, but these were
not successful. Finally ESIS supported about 30 people by
(partly) covering their expenses. By this action, we were
happy that also these countries were well represented.
Apart from the parallel sessions, there were four plenary
sessions, in which eight prominent invited speakers gave
state of the art reviews on several aspects of mechanical
behaviour of materials, These were:

Prof. A. Pineau (France) - Effect of Inhomogeneities in the
Modelling of Mechanical Behaviour and Damage of Metallic
Materials

Prof. C.M. Sellars (UK) - Mechanical Behaviour of Metals
during Thermo-Mechanical Processing,

Prof. V. Tvergaard (Denmark) - Micromechanics of
Damage in Metals

Prof. R.A. Schapery (USA) - On Nonlinear Constitutive
Equations for Elastic and Viscoelastic Composites with
Growing Damage

Prof. K.-C. Hwanf (China) - Thermoelastic Martensitic
Transformation Induced Plasticity - Micromechanical
Modeliing, Experiments and Simulations
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Dr. J.G.M. van Mier (The Netherlands) - Damage Analysis
of Brittle Disordered Materials: Concrete and Rock

Prof. W, Michaeli Germany) - Relations between the
Mechanical Behaviour of Polymers and their Processing
Methods and Conditions

Dr. P. E. ). Flewitt (UK) - Structural Integrity Assessment,
of High Integrity Structures and Components: User
Experience

At the end, everybody agreed that these plenary sessions
contributed much to the success of the conference. A
book with 7 of these lectures is still available (see else-
where in this Newsletter). But also the level of the oral
and poster contributions was generally high, and many
lively discussions were held during and after the sessions.

“Prof. Seflars during his plenary lecture
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Newsletter Delayed

A long illness of ES!S Secretary, Prof. Ad Bakker, has caused a serious
delay of the activities of the ESIS Office. During this period only the
maost urgent affairs could be handled, which all involved the preparation,
execution and follow-up of ICM7 affairs. This is the main reason why
the previous Newsletter had to be cancelled. We regret this, but we
hope that you understand the force majeure position in which we were
placed.

For the future, ESIS is trying to find ways to become less dependent on
the power of individual persons. This is not an easy task, because the
financial means are limited. Nevertheless we think that the Executive
Committee will be able to propose actions that can lead to a better
security of stability to the ESIS Council, that will meet during ECFI1 in
Poitiers-Futuroscope (France), September 3-6, 1995.

Until then we hope we will be possible to supply you with ESIS informa-
tion on a more regular basis than during the last period.

Telephone/Fax Numbers
Changed

The Netherlands

In the Netherlands telephone numbers are changed per |10 October
1995. The changes are different per town, and no general rule can be
given. For foreign callers the changes are limited to those numbers
which have a total number of digits (excluding the 0 before the area
code, which is not used for foreign calls) less than 9. For Delft, from
where the ESIS Office operates it means that one must add a 2 be-
tween the area code (15) and the local number. The new ESIS numbers
are;

Telephone  (+31)(0)152785418
Telefax  (+31)(0)1526730
E-mail a.bakker@stm.tudelft.nl (not changed)

As already mentioned, no general rules can be given for the new Dutch
telephone numbers (at least not within the limits of this Newsletter).
The numbers of Amsterdam and Rotterdam do not change, but for
other cities It is quite complicated. Please contact your local telephone
company if you have troubles with getting connections in the Nether-
lands.

ESIS President

From now on ESIS President, Dr. lan Milne can be reached by fax on his
home number (+44)629 636489. Please, when you wish to contact him
by phone or fax, use this number.
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IUTAM/ESIS Symposium on

Size-Scale Effects in the Failure
Mechanisms of Materials and Structures

3-7 October 1994, Torino, Italy.

Scientific Committee
A. Carpinteri (ltaly), Chairman  J. Kasperkiewicz (Poland)

B. Barr (U.K)) M.P. Luong (France)
ZP. Bazant (US.A)) E. Steck {Germany)
B.A. Boley (US.A) T. Yokobori (Japan)

J.G.M. van Mier (NL)
Y.V. Zaitsev (Russia)

- M. Elices (Spain)
B.L. Karihaloo {Australia)

Short summary of scientific progress achieved

The central purpose of the Symposium was to investigate
into extending material testing results to structural design.
It is well-known that the nominal tensile strength of many
materials undergoes very clear size effects. The usual
trend is that of a strength decrease with size, and this is
more evident for disordered materials (e.g, concrete,
rocks, ceramics). Griffith (1921) explained the strength
size effect in the case of glass filaments, assuming the
existence of inherent microcracks of a size proportional
to the filament cross-sectional diameter. Some years later
Weibull (1939) gave a purely statistical explanation to the
same phenomenon according to the weakest-link-in-a-
chain concept. Now the two views are harmonized and
enriched within the interdisciplinary framework of Fractal
Geometry and Renormalization Group Theory. It has
been recently observed how the fracture surfaces of many
materials present a fractal nature with a roughness
producing a dimensional increment with respect to the
number 2, Also in this case it is possible to defect an
evident mechanical consequence, considering the size
effects on fracture energy andfor fracture toughness. Since
- Hillerborg’s proposal for a concrete fracture test was
published as RILEM Recommendation (I 985), several
researchers have measured a fracture energy which
increases with specimen size. Such a trend has been
systematically found also for other materials and different
fracture toughness parameters, Although it has been
possible to find a first rationale though Dimensional
Analysis by emphasizing a transition from strength to
energy collapse when the structural size increases, even in
this case the tremendous potentialities of the new Math-
ematics and Physics are set in focus. Lately it has been
experimentally verified that the mechanical behaviour
ranges from ductile to brittle when the structural size
alone is increased and the material and geometrical shape
are kept unchanged. Large components fail owing to rapid
crack propagation, when the global behaviour is still linear
elastic and the slow crack growth and plastic zones have
not yet developed {e.g, the Liberty Ships). On the other
hand, small specimens fail in a ductile manner with a slow
crack growth, Such a transition is substantially produced
by the difference in the physical dimensions of tensile
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strength and fracture toughness (or fracture energy). The
shape of the load versus displacement response changes
substantially according to the variation in the size-scale.
The softening branch becomes sleeper when the size-scale
increases, and a critical size exists, beyond which a cusp
catastrophe occurs (snap-back). In some cases, when the
material is sufficiently reinforced, even a phenomenon of
shap-through may emerge. In this broader context,
traditional aspects of fracture mechanics, such as the
crack growth resistance curve, for the description of slow
and stable crack propagation, crack instability criteria, for
the description of fast and uncontrollable crack propaga-
tion, and crack arrest criteria, for the evaluation of safety
margins, find a rational explanation, as well as the possibil-
ity of a real structural application, for metals, concrete,
rocks, soils, polymers, ceramics, fibre-reinforced compos-
ites, etc. The Symposium has brought together research-
ers from different field of Physics and Engineering and the
discussion following the presentations allowed to compare
and integrate different views, approaches and methodolo-
gies. Forty three papers were presented in five days, The
Symposium provided an excellent opportunity for effec-
tive interaction among leading scientists and young
researchers, academicians and application oriented
individuals.

Countries represented and number of participants

Awustria 4 Greece | Russia |

Australia 3 Hungary | Spain 3

Belgium 3 ltaly 25 Sweden 2

Canada | Japan 5 Switzerland 3
Denmark 6 Israel 2 The Netherlands 7
France 6 Poland 3 United Kingdom 6
Germany 6 Romania | USA 12

Total 99

Proceedings of the Symposium
The proceedings will be edited by Alberto Carpinteri and
published by Chapman & Hall - E & FN Spon within the

Financial support

The financial support was generously provided by the
International Union of Theoretical and Applied Mechanics
(IUTAM), the ltalian National Science Foundation (CNR),
and the Politecnico di Torino. The Symposium was co-
sponsored by the International Union of Testing and
Research Laboratories for Materials and Structures
(RILEM), and by the European Structural Integrity Society

(ESIS).
I
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ESIS Technical Committee 10

Environmentally Assisted Cracking

Minutes of the 5% Workshop Meeting

“Fracture Mechanics Approach to Corrosion Assisted Cracking”

in Copenhagen, 19/20 February 1995

The 5* workshop meeting of ESIS TC 10 was organised by
FORCE Institutes of Denmark and was held in Brandby/
Copenhagen. An informal evening session in the City of
Copenhagen on |19 February was followed by a technical
meeting on 20 February at the facilities of FORCE Insti-
tutes in Brandby. The workshop was attended by 24
participants representing eleven countries,

The meeting comprised seven technical contributions
covering various aspects of environmentally assisted
cracking, i. e.;

*  SCCin Ammonia Storage Tanks (R. Nyborg, Norway),

+  §CCin Underground Pipelines (G. Gabetta, Italy),

= Aspects of Non-Continuum EAC (R. Akid, UK),

*  Crack Tip Hydrogen Modefling (A. Turnbull, UK),

*+  Corrosion Fatigue in Heater Systems (E. Maahn, Den-
mark)

*  Corrosive-Erosive Wear of Steam Boiler Heating Surface
Tubes (A. Ots, Estonia)

*  The NESC Project/ Work of ISO TC 156 (D. Tice, UK)

Ancther three contributions were directly related to the
current joint European research project ("BCR project™)
on fracture mechanics based SCC testing (c.f. ESIS News-
letter no 25, pp 4/5):

* Back Face Strain Measurements (D. Sarchamy, UK)

*  State of the BCR Project/Guidefines for Testing (VV.
Dietzel, Germany)

*  Material Characterisation in the BCR Project {). Struve,
Germany)

Under the topic "EC News” W, Dietzel gave a survey of
those programmes of the Fourth Framework of the
European Cotnmission which are of relevance to TC 10,
ie.

»  Standards, Measurements and Testing (SM&T),
Cooperation with Central/Eastern European laborato-
ries (former COPERNICUS), -

*  Training, Research and Mobility (TMR)

Possible consequences for the future work of the TC
were discussed. Here, a particular point of concern was
once more the question of how to integrate the laborato-
ries from Central and Eastern Europe in the ongoing work
as well as in future projects, Despite of the pre-normative
character of the work conducted in the current EC
project and of the active role TC 10 members from the
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Czech Republic and from Poland played in the preparatory
phase of this project the rules of the European Commis-
sion for the Measurements & Testing programme exclude a
participation of these laboratories. The delegates ex-
pressed their hope that in future projects of a similar type
this will have changed.

Anather matter of discussion was the proposal for a new
TC/Subcommittee on Degradation and Regeneration of
Materials Properties and Structural Elements which has been
published in ESIS Newsletter no 26 (page 14) by Professor
Andreykiv from the Ukraine. Following the text of this
proposal the perspective activities of this new group will
predominantly be focused on problems of hydrogen
degradation of materials. As this phenomenon is a major
aspect of environmentally assisted cracking the workshop
participants felt that the relations between this new group
and TC 10 should be as close as possible. Therefore, the
formation of a new Subcommittee on Hydrogen Degrada-
tion within the existing TC 10 would be the favoured
solution.

However, because of the paramount importance of
hydrogen degradation for the integrity of many engineer-
ing structures it was agreed that priority should be given
to that solution which offers the highest degree of fiexibil-
Ity and support for the research work in this field, If
possible, this item should be further discussed with the
proposers on the occasion of the ICM7 in The Hague.
After Professor Louis had resigned as Co-chairman of TC
{0 because of his numeraus other obligations Dr,
Giovanna Gabetta from Eniricerche, ltaly, was elected as
his successor. She will be in the chair of TC 10 together
with W, Dietzel. The delegates thanked Professor Louis in
absentia for his valuable contributions to the work of ESIS
TC 10 in the first four years of its existence,

Next Meetings

It was decided that the next workshop meeting shall be in
spring 1996 in the Czech Republic, either in Prague or at
the Nuclear Research Centre Rez (near Prague). The
exact date for this meeting remains to be fixed. An
intermediate meeting which will exclusively be related to
items of the current EC project is scheduled for 23/24
October this year in St. Etienne, France.

After a visiting tour to the laboratories of FORCE Insti-
tutes the workshop adjourned at 17.00 p.m.

Wolfgang Dietzel



Formation of a new Subcommittee on

Hydrogen Degradation

within ESIS Technical Committee |0

Reported by Wolfgang Dietzel

At an inaugura! discussion meeting during the International
Conference on Mechanical Behaviour of Materials - ICM7
- on | June 1995 in The Hague participants from 6 Euro-
pean countries agreed on the formation of a new Subcom-
mittee on Hydrogen Degradation within ESIS Technical
Committee 10, Environmentally Assisted Cracking. The
meeting had been called in by Wolfgang Dietzel, Co-
chairman of ESIS TC 10, in order to coordinate the work
of ESIS TC10 and activities which have recently been
proposed by Ukrainian members of ESIS. It was attended
by 13 delegates.

On the occasion of the Tenth European Conference on
Fracture - ECF10 - in Berlin, September 1994, the del-
egates of the Ukrainian Fracture Mechanics Society had
proposed to create a new ESIS Technical Committee on
“Degradation and Regeneration of Materials Properties
and Structural Elements”. Background for this proposal
was the fact that ageing of materials and structures is
becoming an ever increasing problem particularly in the
states of the former Soviet Union, Since hydrogen-induced
degradation is one of the most dangerous and prevalent
causes for materials ageing resulting in an unpredictable
loss of structural integrity, the activities of this new
Committee were planned to be mainly focused on this
problem. After general acceptance in Berlin a first an-
nouncement was published in ESIS Newsletter No 26, 1994
(page 14). In response to this, the initiators received a
number of letters showing that there is substantial
interest in this topic.

The proposal was also an issue at the recent workshop
meeting of ESIS Technical Committee |10, Environmentally
Assisted Cracking, in Copenhagen (cf. minutes reported in
this Newsletter). Since the problem of hydrogen degrada-
tion is one aspect of the environmental cracking phenom-
enon which TC 10 is dealing with, the members of this TC
favoured the formation of a new Subcommittee on this
subject within TC 10 instead of the formation of a new
Technical Committee, However, because of the para-
mount importance of the hydrogen problem for the
integrity of many engineering structures they were ready
to accept any solution that could provide a close coopera-
tion. The TC chairman was entitled to further discuss this
matter with the proposers at the ICM7.

In The Hague it was agreed between the paiticipants to
follow this line and to seek the formal approval by ESIS for
this new Subcommittee.

The Ukrainian delegates presented a list of activities which
they intend to pursue within this subcommittee. Accord-
ing to this, the Subcommittee’s major activities would
comprise both theoretical and applied aspects, i.e.
{amongst others):

+  investigations on materials degradation under long
term loading affected by temperature changes and by
hydrogen/hydrogen sulphide containing media (gas and
petroleum refining plants, offshore structures etc.),

+ investigations on hydrogen degradation in metal
welded joints under long term loading,

+  methods for diagnosing hydrogen degradation in
structural elements and for degradation prevention,

+  development of inspection methods for fracture in
structural elements which are in contact with hydro-
gen containing media,

Research work could be conducted at the Karpenko
Physico-Mechanical Institute of the National Academy of
Sciences of the Ukraine and its “Proton” R&D Centre:
Here, cracking tests in hydrogen environment can be
performed at temperatures ranging from 4 to 1300 K and
at pressures up to 1000 atmospheres,

The participants of the discussion meeting in The Hague
nominated Professor O. Andreykiv from the Proton R&D
Centre in Lviv, Ukraine, as the first {provistonal) chairman
of this new Subcommittee and Professor H. Nykyforchyn
as the Subcommittee Secretary. After formal acceptance
by the ESIS bodies a Co-chairman will be nominated. The
first official meeting of the Subcommittee is scheduled in
conjunction with the next workshop meeting of ESIS TC
10 which is to take place in Prague (or at the Nuclear
Research Centre Rez near Prague) in Spring 1996, A
separate anhouncement for this meeting will be published
in one of the next Newsletters. In the meantime, all
correspondence referring to the activities of the new
Subcommittee should be addressed to:

Professor H. Nykyforchyn
Karpenko Physico-Mechanical Institute
of the National Academy of Sciences of the
Ukraine
5 Naukova
290601 Lviv, Ukraine
Tel.: +380 322 632133
Fax: +380 322 649427
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ESIS TC5 Subcommittee on

Dynamic Testing at Intermediate

Strain-Rates

Minutes of the meeting in London, November 4, 1994

Introduction

The meeting of the ESIS TC5 Subcommittee on Dynamic
Testing at Intermediate Rates of Strain was held at NPL,
Teddington, on November 4, 1994. The meeting was
chaired by Mr. H. MacGillivray (imperial College), and was
attended by 15 participants. It was opened at 10.30 h and
adjourned at 16,00 h, '

Current Research Activities
Progress was reviewed under the following 5 headings:

I. Instrumented V-Notch Charpy Standard.

R. Varma (NPL) reported that Draft |10 of this standard
had been put to the Montreal meeting and accepted in
May 1994, It will then be put to the ISO meeting in Berlin
in 1995 (committee ISO/TC/16415C4) and, if approved,
will go into use, and need not be discussed further,

2, Miniaturised Charpy-V Specimen Standard.

E. Lucon (CISE, Milan) reported on progress, Draft 4 of
this standard revealed a number of gaps in knowledge. A
series of Round Robin tests have been carried out, so far
about half of the results have been received. This topic
will be more fully discussed at the next meeting in Hun-

gary, in April 1995,

3. Dynamic R-Curve Round Robin.

H. MacGillivray (Imperial Coll.} summarised the results of
the first round robin tests in which 8 laboratories had
participated. G. Lenkey (U. Miskolc) then presented the
results of her re-evaluation of the data using the ASTM
method. A discussion ensued, and a second round robin
was proposed, using side-grooved specimens. The low-
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blow test will probably be used, and the deadline for
completion will be October 1995.

4. Dynamic Tension Testing Standard.

A, Klenk (MPA Stuttgart) reviewed progress, and draft 3
of the standard wes gone through in detail, Klenk re-
quested that the remaining dat from the Round Robin
(load-extension or stress strain curves) be sent to him by
end of December 1994 to enable a final draft to be
produced by end of January 1995.

5. Instrumented Pre-cracked Charpy Standard.

H. MacGillivray (lmperial Coll.) reported that the original
document had been divided Into two inan effort to
expedite progress:

*  Part | Fracture Toughness K Methods, October
1993,

*  Part 2 Elastic-Plastic ], and CTOD Methods, January
1994.

These were discussed in detail and H. Schindler (EMPA,
Dubendarf} suggested that they be recombined. This was
agreed and H. MacGillliviray agreed to incorporate all the
suggestions made, in a new draft of the single document in
time for the next meeting of the group.

Next Meeting

It was agreed that the subcommittee will next meet at the
University of Miskole, Hungary, on 6th and 7th April,
1995.



Testing Time for MEP

A leading exporter of materials testing equipment to
Europe has enlisted the support of local Euro MP,
Simon Murphy.

Dartec Limited, based in Lye, Stourbridge, manu-
factures and supplies materials testing equipment
world-wide. Over 70% of the company's products
are exported overseas via a network of approved
agents.

Simon Murphy, MEP for Midlands West, took the
time to visit the company’s Stourbridge headquarters
and manufacturing base on Monday, 24 July. He was
shown round the site by Dartec’s Director of Sales
& Marketing, Chris Fiavell,

“We see Europe as a crucial market for our ex-
ports”, said Mr. Flavell. “Dartec manufactures to the
highest European and international quality standards.
it’s therefore vital that we maintain full contact with
our MEP on any European issues”. Dartec complies

fully with CE safety regulations, and is also registered
to 1SO9001.

Among its range of static and dynamic machines
typlcally used in the steel production, aerospace and
research sectors, Dartec also produces a range of
safety and quality assurance testing machines for the
automotive industry. Vehicle safety is an issue re-
cently raised in the European Parliament by

Simon Murphy as new, tighter impact regulations are
set to be introduced throughout the European
Union.

Dartec already supplies a number of UK and Euro-
pean car manufacturers, ensuring that safety legisla-
tion In the automotive sector is complied with, and
that manufacturers’ quality standards are met.
“Manufacturers can ensure that their consumers’
safety is fully maintained, through the use of Dartec
testing equipment”, said Mr. Flavell.

Mr. Murphy is pictured alongside a Dartec SA100 Universal Testing machine, destined for Citro&n Testwell in France.
With Mr. Murphy are Chris Flavell, Sales & Marketing Director, Bev Smith, Manufacturing Director, and john Smith,

Finance Director.
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ESIS Technical Committee 4

Polymers and Composites
Meeting 10 - 12 May 1995 - Les Diablerets Switzerland

We gathered again for our bi-annual meeting and |
am pleased to report that over thirty people at-
tended. The venue, the Europe Hotel, is popular
with all who attended so we plan to continue there,
The first day started with a review of a paper and a
final version of a protocol for the K -G, determina-
tion for short fibre composites. This was led by the
author, Dr. Moore, and there was considerable
discussion on the determination of a yield stress and
its relevance in size criteria. There was also consid-
eration of the idea of using a “smooth fraction”
which is the proportion of smooth fracture surface
observed. In spite of several uncertainties the
scheme seems to work well and this was demon-
strated in a presentation from Cranfield of a study
using 30% glass PP which gave very good results.
Some revision of both the paper and protocol will be
made by Dr. Moore before the next meeting when
we will have a short review and then send both to a
journal for publication.

We then moved on to the Impact | test which was
led by Mr. McGillivray. An interim report showed
the protocol to be working very well and it was
decided to proceed to two new materials, ABS and
PE, in a new round of tests. Anyone interested in
joining should contact Mr. McGillivray.

There then followed some discussion of the progress
of the K -G, protocol at ISO. This had been delayed
but it was hoped to have responses to queries raised
for the next ISO meeting in London in September.
The whole of the first afternoon was then taken up
with the Essential Work Test. Dr. Clutton (BP
Chemicals) reviewed the existing protocol and
previous data on PP and LLDPE, There then followed
a series of nine presentations of data from the most
recent round of tests using PET. Rather surprisingly
the importance of good notching became apparent
and a new device made by ICl for preparing speci-
mens showed considerable promise. The usual
difficulties with a droop in the line at low ligament
size was apparent which leads to large variations in
extrapolated values,

We then considered the curve coalescence method
which was reviewed by Dr. Cervenka. Results close
to those from the normal method were obtained but
the hope for reduction in variation had not material-
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ized. This appeared to be because this method also
involved an extrapolation with essentially the same
problems. It was agreed to continue to pursue the
idea and to include various schemes for selecting
sets of points in the extrapolation procedure. VWe
also decided to continue with testing on PET and
give particular attention to notching and exploring
the idea of restricting the lower limit on ligament
size based on net stress. Dr. Clutton will circulate
participants with the details and anyone wishing to
become involved should contact him.

Our second day started with a review by Dr. Hale
(TWI) of a paper and a final version of the protocol
on j testing of polymers. The paper was a summary
of all the data we have obtained over several rounds
of tests; the protocol was considerably simpler than
the metals version which reflected the limited
number of restrictions which could be justified. The
main emphasis is on the difficulties of measuring
crack growth and this led to a classification of easy,
medium and difficult materials, It was agreed that
more guidance should be added to the protocol in
this regard including photographs. The paper and
protocol will be sent to a journalafter some minor
additions.

The way forward with ] testing would now be via the
impact tests version which offered considerable
simplifications and it was agreed that some groups
would do some work on size effects which remained
as an outstanding issue.

We then moved into looking at the Im/s K -G_
protocol and the session was led by Prof. Pavan,
There were some presentations on tests using the
correction procedure for the damping introduced to
give valid load measurements. This seemed to work
well now and Prof. Pavan gave a detailed review of
the whole energy connection procedure which
greatly clarified the matter for everyone. It was
agreed that one or two refinements would be added
to the protocol and then a final round of tests on
two materials would be performed. Fourteen groups
agreed to take part and we hope to finalise this
protocol at the next meeting.

We then discussed the higher speed impact testing
with Dr. Béhme leading us. There was some new
data on a brittle epoxy to report as well as the
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consideration of data on PVC. The tests seem to go
well but the determination of fracture time at high
speeds presented problems. This was particularly so
for the epoxy where the times were short and
defining first contact became very important. There
were also problems in the calculation procedure -
with inconsistencies between groups. Overall,
however, the data looked promising and particularly
when compared with some dynamically calibrated
strain gauge result from Dr. B&hme. It was agreed to
pursue the problems of defining the time and the
calculation procedure for the next meeting. We
concluded with a review of some work on modelling
damping in Impact by Mr. Bezeredi from the Techni-
cal University of Budapest which showed that such
detailed modelling could be very helpful.

On Friday morning Prof. Kausch again led us ina
discussion of nomenclature. These helpful docu-
ments defining terms are now nearing completion
and there was discussion on categorising failure
types and a compliance and stiffness definition. A
revised version of a final list will be circulated for
comment.

The rest of the morning was taken up with a very
hectic discussion of laminates testing led by

Dr. Davies. The short time available was partly
dictated by the fact that Dr. Brunner could only gain
release from his Swiss Army duties for that date
(indeed he came in uniform and we are most grateful
to him for the effort he made). We discussed the
present position of our protocol in 1SO and the
differences with ASTM. They are planning an extra
item on precracking but even if adopted it will be
minimal. We stili felt that precracking was a major
issue and should be pursued. There was some
discussion of papers to be given by me at ICM7 and

at ICCM 10 at which this and several other points
will be emphasised. Some points in our Mode |
protocol were also discussed. These included the
use of initiation points other than the visual in the
calibration data. It was concluded that only the visual
would be included but that it also could be excluded
if required. We also considered if prenotching with a
blade, as used by JIS, should be permitted, and
validity criteria on thickness and variation in E.
Dr. Brunner will update the spreadsheets to include
such changes as were agreed.
We then discussed problems with the Mode Il test
and in particular the modulus calculation. This raised
several problems including the correction of flexure
data and the inclusion of clamping effects. There
were many uncertainties and it was agreed that a
further round of tests should be performed using
epoxy with both carbon and glass fibres. Those
interested in being involved should contact
Dr. Davies or Dr. Brunner, This session was far too
rushed and it was agreed that a whole day would be
allocated to laminates testing at our next meeting.
We will then look in detail at the various issues of
notching and the analysis.
We reviewed areas into which we might move in the
future and agreed that next time we would consider
the possibility of developing protocols for adhesion
testing and peel testing in particular. The next
meeting will be in Les Diablerets 18 - 20 October
1995 and | hope we again have a good attendance.
This year a group of six stayed on for walking on the
Saturday and it snowed all day. This led to quite an
exiting day, particularly above 1700 m. | enclose a
picture of the team setting out which | hope gives
the flavour of the outing.

J.G. Williams

Dea

dline

Copy for ESIS Newsletter 28
Winter 1995/1996

The next ESIS Newsletter, nr. 28 (Winter 1995/96) is scheduled to be mailed by early January 1996. Deadline for copy Is:

December 15, 1995
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ESIS TECHNICAL COMMITTEE 6

CERAMICS

Minutes of the 9th meeting, November, 29th and 30th, 1994, at Schoss Seggau, Austria

Opening

The meeting was organised by ISFK, Montan-
universitit Leoben and held on the 29th and 30th
November 1994 at Schloss Seggau, Austria.

Prof. Munz, co-chairman of the TC 6 committee,
welcomed 25 participants from 7 countries and Prof.
Danzer presented the programme for. the meeting.
Dr. Hollstein, also co-chairman, shortly reviewed the
past activities of TCé and officially handed over
chair-manship to Prof. Danzer (ISFK) and Dr. Steen
(CR).

Presentations

Eleven presentations were held in total. Eight pres-
entations were given on technical topics, their
abstracts are given below. '

Calculation of residual COD-fields in transfor-
mation toughened materials with the weight
function method

T. Fett, Kernforschungszentrum Karisruhe, Germany
Due to the singular stress field near crack tips in
transformation-toughened zirconia ceramics, the
material undergoes a stress induced martensitic
transformation and the monoclinic phase. Different
methods are used in the literature to determine
shape and size of transformation zones. A weight
function procedure has been proposed that enables
the computation of the transformation zone for
weak and strong phase transformation and the crack
opening displacements caused by residual stress field.
The numerical evaluations were performed - accord-
ing to the analysis on McMeeking and Evans - for the
special case of transformation initiated at a critical
hydrostatic stress. For the special case of a crack in
an infinite body the results of McMeeking and Evans
for weak transformations as well as of Budiansky and
co-workers for strong transformations could be
confirmed. Finally, it could be shown that residual
crack opening displacements are present also in case
of disappearing residual stress intensity factors.

Preliminary Investigation into the Determination
of Mixed Mode Fracture Toughness

S. Neininger, S. Peteves, M. Steen Commission of the
European Communities Institute for Advanced Materials
JRC Petten, NL

The objective of this study is to investigate practical
ways to create mixed mode loading conditions on
small surface flaws produced by Knoop indentation
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in flexural specimens. Various pretreatments have .
been used to identify the best way of performing the
experiments on a HPSN. It is found that polishing
prior to indentation to remove residual machining
stresses is not required. Annealing after indentation
with the aim of removing residual indentation in-
duced stresses results in the desired unstable crack
propagation from the initial crack. On the other
hand, when indentation residual stresses are not
relieved, a gradual change in the direction of the
crack path during stable crack growth prior to
catastrophic failure is observed, thereby invalidating
the test. Preliminary experimental results are pre-
sented.

First approach to a fracture mechanical model-
ling of @ ceramic roller bearing.

M. Rombach, Fraunhofer Institut flir Werkstoffimechanik
Woehlerstrasse |1, D-79108 Freiburg, Germany
Ceramic roller bearings are used in aggressive
environments, i.e. in pumps in the chemical industry
or in vacuum applications where no lubrication is
used. Especially under dry rolling conditions the
mechanical stress situation in a ceramic roller bear-
ing is very severe. Therefore a fracture mechanical
model was developed to describe the onset of
fracture. The model was tested in simple contact
situations like static and sliding sphere on plate
experiments. The application of the model to a roller
bearing contact showed that a design of the raceway
with respect to the failure mechanism of ceramics
can lead to higher load capacities.

Crack Tip toughness and Short Crack R-Curves
in AL,O, and Al/AIL,O,
J. Ridel, |, Seidel and M, Stech Technische Hochschule
Darmstadt, FG Nichtmetallisch-Anorganische Werkstoffe,
und TU Hamburg-Harburg, Advanched Ceramics Group,
Germany
Crack tip toughness in Aluminia was determined by
measuring the near crack tip opening displacement of
long cracks in compact tension specimens and short
cracks around Vickers indents. The crack tip tough-
ness in Alumina was found to be 2.3 MPa m"2 and
independent of grain size {in the range of 0.9 mm to
10.5 ). The crack tip toughness can be correlated
with elastic modulus as a function of porosity. Short
crack R-curves in Alumina and Al/ALO, were also
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measured by putting a Knoop indent into polished
surface, polishing away the elastic/plastic zone and
measuring load at crack extension. This method does
not require any calibration parameters.

Sintered Aluminia Ceramics Hard and Strong
Like Hot-Presses TiC-Strengthened Composites-
Micromechanical Background

A. Krell, Fraunhofer-Institut fiir keramische Technologien
und Sinterwerkstoffe, D-01277 Dresden, Germany
Submicron Aluminia abrasive grits have been pro-
duced traditionally by sol/gel (SG) technologies now
enable the pressureless sintering of dense Alumina
bodié_s with grain sizes of about 0.5 pum and with
surprising mechanical properties. Their hardness
exceeds even the hardness of advanced HIPed
composites with 35 vol% TiC. This high hardness is
caused by the small grain size. The strength of 650 -
700 MPa is shown to depend on the flaw structure
and on subcritical crack growth. Evidence is pre-
sented that subcritical crack growth Is responsible
for environmental influences on wear. The high and
microscopically homogeneous hardness is the key
parameter for the increased wear resistance of the
new Alumina bodies. High temperature relaxation of
secondary residual microstresses results in a string
grain size effect in coarser Alumina microstructures
whereas the effect becomes small for grain sizes less
than | - 2 pm. The grain boundary structure, grain
boundary toughness and subcritical crack resistance
are not improved by reducing the grain size beyond
this fimit. : ‘
Comparison of High Temperature Subcritical
Crack Growth by Means of Chevron and Dy-
namic Fatigue Testing

C.S. Martins, M. Steen, Commission of the EC, Institute
for Advanced Materials JRC Petten, NL

Suberitical crack growth in a HPSN has been studied
in two material conditions: as-received and after pre-
exposure for 200h to a simulated coal gasification
environment. Testing is performed at the exposure
temperatures of 1200°C and 1300 °C in inert condi-
tions. Dynamic fatigue tests reveal that the exponent
depends neither on temperature, nor on the mate-
rial condition. Chevron testing shows some evidence
of R-curve behaviour for crack propagation rates in
the range 10 to 6x10-°m/s, again independent of
temperature and material condition. Verification of
the R-curve behaviour through [F tests proved
unsuccessful because emergence of the intergranular
phase to the surface prevents a reliable measure--
ment of crack length. -

Edge Toughness of Advanced Ceramics

R Paar, R. Danzer, Institut fiir Struktur- und
Funktionskeramik, Montanuniversitéit Leoben
Magnesitstrasse 2, A - 8700 Leoben, Austria

A method developed by E.E. Almond and N..
McCormick was used to examine the behaviour of
ceramic edges under mechanical loading. In this
method a Rockwell C indenter is used to load a
sample near a free surface. It can be seen that the
load required to produce an edge flake increases
linearly with the distance between the edge and the
point where the load is applied. For a given edge
geometry the ability of a component to resist edge
flaking depends only on the critical strain energy
release rate. The included angle of the edge and
whether the edge is chamfered or not also plays an
important role. The tests performed show how a
chamfer influences the behaviour of an edge under
load. A method was developed that makes it impos-
sible to describe quantitatively the response of a
chamfered edge. ‘ '

Influence of Indentation Crack Configuration on
Strength and fatigue Behaviour of Sola-Lime
Silicate Glass _

V.M, Sglavo, Dipartimento di Ingegneria dei Material,
Universitd di Trento, Via Mesiano 77, 1-38050 Trento,
italy :

Depending on the conditions under which an inden-
tation is performed or the indented specimen is
stored, different crack configurations can be ob-
tained. In this work the influence of these different
configurations on the failure process, strength and
fatigue behaviour of soda-lime silicate glass was
investigated. To obtain the different crack ge-
ometries indentations were performed in moist air
deionized water with two different dwell times. In
this way typical “half-penny” and deeper “circular”
cracks were obtained. Both as-indented and annealed
samples were studied. An extensive fractographical
analysis revealed a strong “pinning” effect of lateral
cracks on the radial crack propagation for indenta-
tions obtained in air with short dwell times. Strength
measured both in inert and active environments was
shown to be lower for indentations obtained in
water with longer dwell times. Analogous trend was
observed for the lifetime results obtained in static
fatigue. Some discrepancies were cobserved in time-
to-failure predictions for “half-penny” indentation
cracks and these were related to the interaction
between the lateral and radial cracks.
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Round Robin

Two presentations were made on the Round Robin
fracture toughness measurements. Dr. Primas
{EMPA) first presented the results of the Round
Robin tests and distributed a draft version of his
report. In the following discussion R. Damani (ISFK)
Introduced some ideas that could explain some of
the effects observed when fracture toughness meas-
urements are made using the SENB-$ (Single Edge
Notch Bend - Saw cut) method. An abstract is given
below. \

The Correlation between Microstructural Param-
eters and Critical Notch Root Radius in SENB-S
Fracture Toughness Tests

R.Damani, Institut fiir Struktur - und Funktionskeramik,
Montanuniversitdt Leoben, Magnesitstrasse 2, A- 8700
Leoben, Austria

A first model taking into account the influence of
typical microstructural parameters was proposed to
explain the occurrence and estimate the size of the
critical notch root radius observed in SENB-S frac-
ture toughness tests. First calculations using rough
approximations of geometric concentration effects
indicate that the experimentally observed critical
values of notch root radii are related to microstruc-
tural parameters ( e.g. grain size, regions of incom-
plete sintering etc.) With appropriate refinement of
the model it might be possible to predict the critical
(i.e. maximum) notch root radius allowable if real
fracture toughness, K_is to be determined. The
model may also be used to explain some of the
scatter seen in the results, The draft version of the |
ESIS Round Robin report on fracture toughness
measurements has been circulated to all the Round
Robin participants and is to be further corrected and
amended by R. Primas by the end of February 1995.
A final version for publication is to be ready for
consideration by selected members of ESIS TC 6 in
an extra-ordinary meeting {on the occasion of the
conference on the fracture mechanics of ceramics in
Karlsruhe, Germany), on the evening of Tuesday
18th July 1995.

Close

In the last presentation, Dr. Steen gave a summary
on ceramics standardisation at CEN and supporting
pre-normative research.

Standardisation of Advanced Ceramics at CEN
and Supporting Pre-Nominative R&€D in Europe
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M. Steen, Commission of the European Communities
Institute for Advanced Materials |JRC Petten, NL

The presentation outlines the role played by
Commité Européen de Nomalisation (CEN) in
European stadardisation and briefly describes its
working procedures. The structure and technical
working programme of EC 184 - Standards for
Advanced Technical Ceramics and the time scales
involved are presented. In areas where the necessary
knowledge for drafting European Standards (EN) or

~ European Voluntary Standards (ENV) Is lacking,

prenormative research (PNR) actions have been
launched, either within the framework of existing
international groups such as e.g. ESIS and VAMAS, or
separate initiatives. PNR is also included as a priority
item in the R&D programme of the European Com-
mission, both under previous Third Framework
Programme and even more so under the current
Fourth Framework Programme. PNR projects on
advanced technical ceramics under all these umbrel-
las, and their interaction with European standardisa-
tion are described.

In the general discussion that followed it was decided
to bring the Round Robin on fracture toughness
measurements to an end and to define a new central
theme for following meetings. It was also decided
that the format of some of the following meetings
should be more like a workshop on specific areas of
interest. Suggested topics and further organisational
details are to be discussed at the next meeting.

Next Meetings

An extra-ordinary meeting is to be held on the
evening of Tuesday, 18th July 1995 in Karlsruhe in
order to discuss the final version of the Round Robin
report on fracture toughness measurements.

The next general meeting of the ESIS TC 6 is to be
held at the facilities of

Universita di Trento, ltaly
7th and 8th November 1995.

The format of this meeting will remain unchanged.
Short abstracts of possible contributions are re-
quested and should be sent to either of the two
chairmen not later than end of September 1995.

it is suggested that the meeting following Trento is
to be held in Barcelona between late spring and early
summer 1996. This meeting will be in a workshop
format. Details will be discussed in Trento.
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ESIS Technical Committee 6

CERAMICS

Minutes of the extra-ordinary meeting, 18th July, 1995, at Karlsruhe, Germany

Held as an extra-ordinary session on the evening of
the 18th July 1995, on the occasion of the confer- -
ence on the Fracture Mechanics of Ceramics in
Karlsruhe, Germany.

There were 24 participants from | | countries and 3
presentations were made. It was a particular pleas-
ure for the chairmen to be able to greet G. Quinn
(NIST, ISA), chairman of the ASTM C28 Standards
Committee on Advanced Ceramics, and S. Sakaguchi
of the National Research Institute of Nagoya, Japan

Proceedings

R. Primas (EMPA, Switzerland) presented a draft
version of the final report on the Round Robin on
fracture toughness evaluation. All members of TC6
have had the time since the 9th meeting in Novem-
ber 1994 to suggest alterations or to make com-
ments. Any such comments have been taken into
consideration. It was decided that the final report as
formulated by R. Primas will be published as an
official ESIS document. Both chairmen are to make
the necessary relevant arrangements.

Activities of ESIS TC8
umerical Methods

Since 1992 two plenary meetings were held: One
“regular” meeting with 24 participants from 6 coun-
tries in Freiburg on November 23rd, 1993; a detailed
report about this meeting was printed in ESIS News-
letter 24. The second meeting took place during
ECF10 in Berlin on September 2|st. This meeting
with 20 participants focused on a status report given
by Wolfgang Brocks on the round robin organised by
TC8. | (see below). The bulk of the work is being
done in the sub-committees:

TC 8.1 “Constituve Modelling”

organized by Wolfgang Brocks

Continuing activities of the former Task Group |
“Elastic- Plastic Fracture Mechanics” of the European
Group on Fracture (EGF) on “Local Approaches of

R. Damani (ISFK) presented a short report to pro-
vide an explanation for some of the effects observed
in fracture toughness testing using the Single Edge
Notched Bend - Saw cut method.

M. Steen presented the latest developments with
regard to standardisation procedures within Europe.
G. Quinn took an active part in the debate and
presented the view point of VAMAS.

It was agreed that the next official meeting of the
ESIS TC 6 (the 10th meeting) is to be hosted by Prof.
R. Dal Maschio and held at the facilities of the
Universita di Trento, Italy, on the 7th and 8th No-
vember 1995. The format of this meeting will remain
unchanged. Short abstracts of possible contributions
are requested and should be sent to either of the
two chairmen (see page 2) The central topic for
discussion will be slow crack growth. However,
presentations on other topics of interest are still
welcome.

The meeting following the Trento meeting will be
hosted by Prof. Anglada in Barcelona in May 1996.
Details of this meeting will be discussed in Trento.

Fracture” in 1988, the Technical Committee 8,
Numerical Methods, started a numerical round
robin in October 1993 on the application of
“Micromechanical Models” for describing frac-
ture phenomena in metals, both ductile tearing and
cleavage. Tests on respective specimens made for
the ferritic steel with the German destination 22 Ni
Mo Cr 3 7 have been performed at SIEMENS/KWU
Erlangen to provide the experimental data needed in
the round robin. No restrictions were imposed on
the participants with respect to the “micromechani-
cal” model they would prefer to use for describing
ductile tearing, in order to encourage as many
participants as possible to join the round robin. The
application of the modified GURSON model was
recommended, nevertheless. Still, no alternative to
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the BEREMIN model based on the WEIBULL stress
exists for cleavage fracture.

By the end of 1994, there were 14 contributions to
the round robin from participants of 12 European
countries. Not all of the contributions provided
results for both tasks. The simulation of ductile
damage requires a special subroutine describing the
growth and coalescence of voids in an elastic-plastic
material which is not yet generally available. Thus,
there are only ten full solutions for task A, ductile
failure, and eleven for task B, cleavage fracture,
respectively. Currently, a report is under prepara-
tion which puts together, compares, and discusses
the results.

TC 8.2 "Elastic-plastic Fracture and Creep"
organized by Hans Grebner

On the basis of a questionnaire distributed at the
first TC 8 meeting the activities of this subcommittee
were directed towards the problem of constraint,
and it was decided to form a working party within
TC8.2.

Colleagues from FhIVWWM Freiburg, Siemens/KWU
Erlangen, MPA Stuttgart and GRS KalIn participated
in this working party. Since 1992 five meetings were
held, the last on March |6th, 1994. The main out-
come of these meetings is a draft paper on the
application of constraint dependent |-Resistance
curves in numerical calculations of stable crack
growth. The final version of this paper is expected in
1995.

Numerical Round Robin

In October 1992 ESIS TC8 started a numerical
round robin on the application of
micromechanical models for describing fracture
phenomena in metals, both ductile tearing and
cleavage. Phase | included numerical analyses of
tensile tests of

+ a standard smooth round bar to identify material
parameters for ductile tearing at room tempera-
ture, and

* anotched round bar to identify material param-
eters for cleavage at -196 oC.
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No restrictions were imposed with the respect of
the models, yet the application of the GURSON-
TVERGAARD-NEEDLEMAN model for ductile
tearing and of the WEIBULL-BEREMIN model for
cleavage were recommended.

By the end of 1994, there were 14 contributions to
the round robin from |2 European countries. Not all
the contributions provided results for both tasks.
There are only ten full solutions for the

first and eleven for the second task, respectively.
The results are published in

W. Brocks: ,Numerical round robin on
micromechanical models”, Report IWM T 8/95,
March 1995, Fraunhofer-Institute for Mechanics of
Materials, Wahlerstr, | |, D-79108 Freiburg, Ger-
many.

An overview of the results will be presented at ECF
Il as poster.

The participation shows that the interest in applying
these models is wide but the number of scientists
being able to perform such advanced calculations is
still small. One of the reasons is that, still, these
models are not available in most of the commercial
FE codes. The individuzlly developed codes worked
well in nearly all cases. Writing own codes cannot be
avoided in research and science but Is ineffective for
general application in engineering practice.

One major problem seems to be a physical rather
than a numerical one. Numerics cannot answer the
question of physical significance of a model. The
determination of the material parameters depended
more on the identification strategy which has been
used than on the FE code. A generally accepted
assent about the respective procedures has to be
found and, finally, to be fixed in recommendations.
The experiences also suggest the application of
improved experimental techniques in material
testing. For instance, much more information can be
extracted from a tensile test if the reduction of
diameter as well as the necking radius are measured
in addition to the elongation of the specimen. Meth-
ods of measuring damage on the micro scale might
help to improve the mechanical models and to
validate the numerical procedures.
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Announcement

High Temperature Mechanical Testing

Committee

The High Temperature Mechanical Testing Commit-
tee (HTMTC) was established in 1982 following a
conference held at the National Physical Laboratory
on ‘Measurement of High Temperature Mechanical
Properties of Materials’. The principal aim of the
Committee is to improve testing techniques by
publishing Codes of Practice and membership of the
Committee includes experts drawn from industry,
research institutions and universities.

The HTMTC has announced the joint winners of the
1995 prize for ‘outstanding contributions in high
temperature testing over an extended period’. The
recipients are, Dr. |.H. Buddery who after a research
career with the (former) UKAEA and CEGB,
founded the firm of Severn Science and became
increasingly involved with the development and
control of high temperature furnaces for mechanical
testing; and Mr. W.H. Mayes whose early career was
with the Fulmer Research Institute but who subse-
quently formed his own Company developing and
manufacturing scientific instruments and laboratory
equipment, culminating in large scale tensile, creep,

Presentation of Lifetime Achievement Awards to Mr. W.H. Mayes and Dr. jH Buddery. Presented by the Chairman,
Mr. M.S. Loveday of NPL, at the Kirkaldy Museum, Southwark, London, Kirkaldy’s 440 tonne testing machine buift in

1867 is visible in the background.

and fatigue testing systems,
The prizes, in the form of an inscribed decanter and
glasses, were presented during the AGM of the
HTMTC in London at the end of March 1995.
Appropriately, the ceremony was held in the
Kirkaldy Museum in Southwark which houses
Kirkaldy's original testing machine dating from 1867.
David Kirkaldy was a noted early pioneer in me-
chanical testing and advocator of the keeping of
proper records and the Museum is maintained by
volunteers of the David Kirkaldy Trust. Following
the presentation, a demonstration of the testing -
machine was given - it is still capable of exerting a
force of 440 tonnes either on a test specimen or
structural component.

Further details about the HTMTC and its current
activities can be obtained by writing to the Chair-
man, Malcolm Loveday, at the National Physical
Laboratory, Teddington TW11 OLW. Information on
the Kirkaldy Testing Museum is obtainable from
Hugh McGillivray, Department of Mechanical Engi-
neering, Imperial College, London SW7 2BX,
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Fmulation of

Organized by:
GKSS Research Center Geesthacht

Sponsoreci by:
European Structural Integrity Society - ESIS

Scope

Over the last decade significant progress has been
made in understanding the fracture behaviour of
welded or bonded joints with respect to their micro-
and macro-heterogeneity, In May 1993 the first
international symposium - MIS-MATCH *93 - in
this area was held. It covered both fundamental
aspects and applications of fracture mechanics
testing, of mis-matched weld joints or bimaterial
interfaces. : :

The scientific success based on new, challenging and
innovative studies and the very positive response
from the participants clearly indicate the current
interest and technological need for a follow-up
event.
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The Second International Symposium on Mis-Match -
MIS-MATCH '96 - will be focused on the signifi-
cance of strength mis-match concerning fracture
behaviour, test techniques, structural assessment and
service performance of strength mis-matched welded
and bimaterial joints.

The venue will again be the lovely Hotel Hof
Reinsdorf, near Luneburg, Germany.

Kindiy asking you to mark the dates April 24-26,
1996 in your calendar and to think about a possible
contribution, we look forward seeing you in
Reinsdorf.

Sympaosium Chairmen:

Prof. K.-H. Schwalbe and Dr. M. Kogak
GKSS Research Center Geesthacht
Institute of Materials Research
D-21502 Geesthacht, F.R. Germany .

Phone (+49)4152 8725-0] or 36
Fax (+49)4152 872534

2nd International Symposium on Mis;Matching of Welds
April 24-26, 1996 - GKSS Research Center Geesthacht, FRG

Please type or print:

Please return this coupon to
Dr. Kogak at the above address

Surname Please check:
First Name(s) Title
‘ | would like to attend the symposium d
Company/Crganisation
| intend to submit a paper a
Country | am interested to receive further information O
Telefax Phone
ESIS Newsletter no 27
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Announcem’, . .
M chnical Committee

1w

Higlheration in the Field of Complex
C;Egineering System Safety

V.Yu. Barmas, R.V. Goldstein, N.A. Makhutov

In the European Structural Integrity Society Newslet-
ter No. 22 (summer 1993) there is an information
on possibility to establish a new Technical Commit-
tee (TC) on “Safety & Reliability of Engineering
Structures”, Operation of such a Committee would
expand the ESIS’ spheres of activity.

The issue to establish a new TC has been considered
during the Sheffield meeting on integration of East-
ern/Central & Western European activities for safety
promotion to people and environment and for more
efficient industrial application of research results.
The idea of a new TC was proposed by Belarus and
supported by Russia, the Ukraine, Slovakia, Bulgaria,
Croatia, Poland, Hungary and The Netherlands.
After the Sheffield meeting positive replies have been
received from various scientific organizations and
research centres, among which there were Institute
of Machine Reliability of the Belarussian Academy of
Sciences, Institute for the Problems of Strength
(Kiev, the Ukraine), Institute of Machine Design
Fundamentals (Warsaw Technical University, Po-
land), Institute of Machine Reliability (University of
Miskolec, Hungary), Institute of Metal Science (Bulgar-
ian Academy of Sciences) and The Netherlands
Energy Research Foundation ECN (The Nether-
lands}).

On the European Conference on Fracture (ECF-10,
Berlin, 20-23 September 1994, held under the ESIS’
auspices) there were fruitful discussions on the
scope of activity and organizational problems of a
new TC and various proposals on expediency of
invitation of the pertinent scientific and engineering
societies and leading specialists for participation in
the new TC actions.

The core issues of the TC activities could be as
follows:

i. Operational diagnostics of emergencies;

2. Mechanics of catastrophic fracture;

3. Survivability and engineering safety of damaged
structures;

4. Expert systems of the safety analysis.

The range of activity of a new TC subcommittees

could be focused on such relevant problems as:

Prediction of reliability and service life;
Operational loading regime analysis;
Accelerated test method development;
Improvement of structure/machine reliability;
Limited and overlimited states of damaged
structure.

Lk wp —

Vital necessity of solving the above issues is dictated
by increase of unit capacity of modern power plants,
industrial sites and engineering structures as well as
elevation of load intensity on them due to.various
negative physical-chemical effects and sharp tran-
sients under daily and annual service load spectra. As
a result, the hazard of emergencies has increased
essentially and according to UNO statistics it may be
seen that Western and Eastern states have approxi-
mately equal share of major industrial accidents with
grave consequences.

Just before XXI century for the most industrially
developed countries there does appear the severe
problem of exhausted service life of large scale
industrial sites particularly in the field of power
engineering and in such branches of industry which
are connected with extraction and processing of
carbon-hydrogen raw materials.

For the last years it becomes obvious that preven-
tion of catastrophic fracture of industrial sites could
be achieved only through common efforts in order
to increase their safety and to work out the manda-
tory measures of early operational diagnostics of
hazardous sites and their probabilistic safety assess-
ment, _

Analysis of real and possible loading spectra, elabora-
tion of the corresponding fracture criteria and
hazard evaluation methods should be taken into
consideration too.

Now determination and investigation of fracture
criterion parameters, catastrophic fracture condition
assessment, working out codes for fracture preven-
tion as well as for reducing their hazard conse-
quences (including application of special protective
structures), do found the background for scientific
research aimed at being conducted in a number of
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Eastern/Central and Vestern European countries.
As it is well-known, the advanced researches are
mostly being carried out in the field of safety ensur-
ing for nuclear power plants and in this area many
international projects are under development. The
tragedies of Traimon Island (USA) and Chernobyl
{the Ukraine) undoubtedly testify to urgent necessity
of unified efforts and of generalizing experience of
advanced countries for working out new criteria and
methodology approaches how to protect such
objects under extreme operational conditions as
well as during post-accident period, It is particularly
necessary to carry out joint projects on technical
information compilation and selection concerning
prospective modern diagnostics means for pre-
accident condition determining (using such devices as
gas & radiation analysis systems, microthermovision
systems, automatic pyrometers, cumulative damage
and crack propagation gauges and transducers,
parameters control/measurement laser means, TV-
systems of day & night vision, all are equipped with
computer-aided control and tracking systems).

|t is expedient to consider thoroughly the ways of
further development of physical methods of investi-
gation of deformation and fracture processes by
applying holographic interferometry devices and
devices using Doppler effect which can register the
slightest displacements and strains, thus starting
operational diagnostics at the earliest emergency
phase (using the relevant criteria, of course).

There also exists an acute problem of timely infor-
mation exchange on accidents as well as of emer-
gency response program development with help of
modern communication satellites.

Starting from 1991 Emergency Prediction/Response
State Federal Program “SAFETY” is being carried out
in Russia. The program focuses upon the following
key issues:

|. Elaboration of safety concepts for national
economy facilities and for transportation means;

2. Development of uniform approaches for risk
parameters rating, elaboration of norms of
survivability and safety for complex engineering
systems minimizing social and economic ex-
penses;

3. Development of a unified system of mathemati-
cal models for determining and rating of com-
plex engineering systems safety parameters;

4.  Elaboration of a set of methods and techniques
for determining complex engineering system
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principal parameters necessary for simulation of
safety operation rating models;

5. Further development of safety parameters for
principal components of complex engineering
system and compiling basic data for such ap-
proaches.

Being established a new TC will promote further
investigations into the following problems:

|.  Early operational diagnostics of catastrophic
fracture (as it has been already carried out for
the problems connected with earthquake
forecasting using earthquake precursors};

2. Fracture mechanics and mechanics of cata-
strophic fracture, where such problems as
description of deformation and fracture phe-
nomena on the local levels and fracture process
transferring from one scale to another are
practically not solved yet;

3. Design principles for protection of engineering
structures developed according to new engi-
neering approaches;

4.  Engineering material overlimited behaviour
description taking into account characteristics
and criteria based on stress-strain diagrams
including the falling part of the diagram curve
and the area under it;

5. Application of mechanics of catastrophic frac-
ture to the structural integrity problems;

6. Elaboration of international rating principles for
conducting expertise of high risk facilities and
their probabilistic safety analysis.

The functions of a next Technical Committee will
come into tight contact with activities of existing
TC’s and their subcommittees, namely, Committee |
(Elastic Plastic Fracture Mechanics), Committee 3
(Fatigue), Committee 5 (Fracture Dynamics) and the
others. It is also expected that well-known research
groups and prominent scientists from the European
and American continents will be on line with activity
of a new Committee.

Success of new TC’s endeavours will be assured by
application of the latest scientific achievements in
modern mechanics, physics and in adjacent branches
of science & technology as well as by high R & D
potential of the European countries.

It is believed that problems concerning organizing
issues of a new TC will be discussed jointly at the
nearest ESIS meeting.
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_ Some time ago, a letter from us was published in the European Fracture Group Newsletter (as it was then)

The Orowan-Irwin Equation Revisited

R.N. Stevens & F. Guiu
Department of Materials, Queen Mary & Westfield College

which challenged some well established views on the energy balance formulation of the criterion for fracture.
The letter aroused some controversy and we followed with interest the series of comments and communica-
tions on and around the subject which resulted. We made no further contribution, because, having published
several papers on the subject, we believed that we had made our point clearly.

We should like to revisit the issue again, however, because there has been published in the open literature a
paper criticising our views which showed clearly that there still exists considerable misunderstanding of the
ideas we put forward [1]. The paper primarily referred to by Gurney is that of Stevens and Guiu [2]. [t is not
appropriate to discuss Gurney's criticisms here but we felt that the misunderstanding displayed made it
worth while reiterating the central point we were making. This can be done in a very succinct way and by so
doing we hope we can make it more accessible.

Suppose we have a body with tractions on its surface and containing a crack. The energy dissipation theory
of the instability of this crack is based on the law of energy conservation often expressed as “energy stored is
equal to energy input as work minus energy lost as heat”. This is the first law of thermodynamics, i.e.

dU=d0—-dw (N

where dU is the change in internal energy of the body, dQ the heat absorbed by the body and d@ the
work done by the body. We can write dQ as the sum of the reversible heat, 7dS, where T is thermody-
namic temperature and S is entropy and the irreversibly dissipated heat, dQ’. If we also impose conditions
of constant temperature, T constant surface tractions, ty and write d@ in terms of the changes, dug, in
surface displacements we have

(dU)7.¢, = T(dS)yq, = [ Bug = todd =dQ’ )
29

where dA is an element of area of Xj. The left hand side is the change in Gibbs free energy, (dG)y to and
assuming the change involved was a change, dA_, in crack we have

aG dQ’
(8 _192 19 3)
AC T:tO dAC _
If crack growth, and only crack growth, had occurred then the first term of equation is minus the net ther-
modynamic driving force which in the two dimensional linear case is given by

_( aGJ o), “
Tug ‘

A, E

where 7 is the surface energy. Usually however equation (3) is used when other energy dissipating proc-
esses accompany crack growth and both terms will contain contributions relating to all the processes occur
ring, some of which may be functions of crack length and/or stress.

Equations (2) and (3) were also derived by Gurney [!], who uses ~TdS™ to designate what we have called
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the irreversibly dissipated heat, dQ’. The equations are also to be found in slightly different form in ref. 2. It
is often claimed that equation (3) is the Orowan-Irwin equation with (dQ’/ dA.) the “effective surface”
energy or crack resistance. :

It is important to recognise that dQ’/ dA, is not a crack resistance in the same sense as 2, or the reduc-
tion in crack extension force brought about by crack bridging. These latter quantities are true energetic
forces in the Eshelby sense. They, and similar quantities, define a unique condition for the thermodynamic
instability of the crack and provide a necessary (but not sufficient) condition for crack propagation via equa-
tions of which the Griffith equation is a prototype.

Equation (3) has an entirely different status from this, referring in general to changes taking place not at
equilibrium and cannot provide a sufficient criterion for crack propagation. The value of (dQ’/ dA;) is
simply whatever is required to satisfy energy conservation (the first law of thermodynamics). The point
(made at length in ref.2) is that equation (3) is always true for many virtual crack extension from any length at
any stress. An equation based on the first law cannot even tell us the direction in which changes will occur,
let alone provide any definitive condition for them to start. Of course the second law does tell us thata
necessary condition for a change is (dQ’ / dAC) < 0, but this is not different from the Griffith result.

So where does this leave us? What of those text books which assume implicitly that equation (3) provides a
sufficient condition for crack propagation and that dQ’/ dA, is an energetic force of the same kind as 2y
and a material property? Although physically nonsensical this error is harmless in the context of providing a
basis for linear elastic fracture mechanics. It has a similar status to that other common error in fracture .
mechanics, namely the assumption that the strain energy of a body decreases when a crack extends at
constant load. Giving the strain energy the wrong sign and neglecting the external work are compensating
errors which produce the correct result.

In an somewhat analogous way the misuse of equation (3) gives the same result as a more rigorous assump-
tion as a basis for LEFM. All that is necessary to postulate that cracks will propagate when the crack exten-
sion force reaches a critical value, and that this critical value, under carefully defined conditions, is a material
property independent of geometry and loading system. It can be seen that the end result is the same.

It is in the area of the physics of fracture where the Orowan-lrwin hypothesis is misleading. There are
examples in abundance in the literature in which attempts are made to calculate dQ’/ dA, by adding up all
the energy dissipated by processes accompanying crack extension as functions of crack length and stress,
then putting these into equation (3) and solving to obtain the supposed criterion for crack propagation. Since
equation (3) is always obeyed it can never provide such a criterion and these procedures are empty of
meaning.

Finally we would like to make a suggestion. We should avoid saying that the processes which provide resist-
ance to crack propagation are energy dissipating processes. Although it is usually true, it is not their essential
physical characteristic. Instead we should think of them as stress relaxation processes. Plastic deformation, as
an example, prevents the general stresses in a body from rising to high levels and also relaxes the stresses in
the neighbourhood of the crack tip, both of which make it fess likely that cracks will propagate. Plastic
deformation also has the property of greatly changing the shape of the crack tip which may very important
but in this it is unique amongst processes contributing to crack resistance.

21
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For Sale
Book with ICM7 Invited Lectures

Seven of the eight invited lectures held during ICM7 (The Hague, May 28 - June 2, 1995) are published in a
book, edited by A. Bakker. The contents of this book is:

Effect of Inhomogeneities in the Modelling of Mechanical Behaviour and Damage of
Metallic Materials
A. Pineau

Micromechanics of Damage in Metals,
Viggo Tvergaard

On Nonlinear Constitutive Equations for Elastic and Viscoelastic Composites with

Growing Damage,
RA. Schapery and S.L. Sicking

Thermoelastic Martensitic Transformation Induced Plasticity - Micromechanical Mod-

elling, Experiments and Simulations,
HWANG Keh-Chih and SUN Qing-Ping

Damage Analysis of Brittle Disordered Materials: Concrete and Rock,
J.G.M. van Mier, E. Schiangen, A. Vervuurt and M.R.A. van Viiet

Relations between the Mechanical Behaviour of Polymers and their Processing Meth-

ods and Conditions,
W. Michaeli

Structural Integrity Assessment of High Integrity Structures and Components: User

Experience,
P. E. | Flewitt

This book (164 pages) can be obtained from ESIS Office. The price is Dfl. 100,~. You can receive a copy by
ordering it from: '

ESIS Office
attn, Prof. A. Bakker
P.O. Box 5025
2600 GA Delft, The Netherlands
Telefax (+31)(0)152786730
E-mail a.bakker@stm.tudelft.nl
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STRUGRURES

The International Journal
Editor-in-Chief: K. J. Miller

23

Volume 18 Number 7/8 July/August 1995
w

The official journal of

{: s I S the European Structural Integrity Society
—

Attractive rates for ESIS Members.

For subscription information, please contact Prof. KJ. Miller, SIRIUS, Mappin Street,
Sheffield S1 3)D, UK
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A gen da :‘.:c_:)f_lf'.qtiguc\qnd Frqctdfe Events

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

October 9-11, 1995 ’ —
LBB95 - Specuallst meetlng on Leak-berore-Break in Reactor

Piping and Vessels CL
Location Lyon,-France, ® .«
Organizer French Nuclear Energy Somety SFEN
Sponsor EDF, Framatome, CEA, EC-WGCS, Nuclear Electric,
IAEA
OECD-NEA, USNRC
Inquiries SFEN-LBB 95, Mrs. C. Moura

69-73 Rue Dutot
75015 Paris, Franc
Tel.(+33) I44 | 962I 6, Fax (+33) I44196222

October 10-13, 1995
Int. Symposmm on Materials Agemg and Component Life
Extension

Location CISE SpA, Milan, laly
Orgonizer ltalian Group on Fracture (IGF)
Sponsor : ESIS
Deadlines Nov. |5, 1994 - Abstracts

Apr. 14, 1995 - Full papers
Inquiries Mrs, A, Oriani, CISE SpA - Segrate

P.Q. Box 12081
20134 Milano, Italy
Tel.(+39)2 21672648, Fax (+39)2 21672620°

October 24-25, 1995
Ist Structural Integrity Conference of Spain

Location Cerdanyola/Barcelona, Spain
Organizer Soc, de Técnicos de Automacion, Spain
Inguiries Dr. Xavier Ayneto Gubert

Sociedad de Técnicos de Automocién
Ayda. Diagonal 647 (ETSEIB) ‘
08028 Barcelona

Tel. 34-3-5820124

Cctober 30-November |, 1995

Symposium on: Risk and ‘Economic Evaluation on Failure and
Malfunction of Systems

Worlkshop on: Cost and Insurance Assessment of Failures

Location Lisbon, Portugal

Orgonizer Portuguese Society of Materials - SPM, ISTLI
Spansor ESIS et af

Inquiries Sociedade Portuguesa de Materiais

Av. Rovisco Pais - ST
1096 Lisboa Cedex, Portuga
Tel.(+351) 18417746, Fax 5-1-35 1118474045

November 13, 1995
Symposium on High Temperature and Environmental Effects
on Polymeric Composites

Location Norfolk, Virginia, USA
ponsor ASTM Committee D-30
Deadlines Dec 30, 1994 - Abstract (250-300 w)
Sep 14, 1995 - full manuscripts
Inquiries Dr. T.5. Gates
NASA Langley Research Center
Mail Step 188E

Hampton, Va 23681-0001
Tel (+1)804 8643400
Fax (+1)804 8647729, e-mail t.s, gates@larc nasa.gov

November 13-14, 1995
Symposium on User's Experience on Fracture Testing and
Fatigue of Plastics

Location Norfolk, Virginia, USA
ponsor : ASTM Committee D-20
Deadlines Feb 28, 1995 - Abstract {250-300 w)
Inquiries ¢ AT ¥Yong
Himone USA

912 Appleton Road
Elkton, MD 21921, USA
Tel (+1)410-9%6- 1612, Fax (+|)4I0-996 |660

‘Mikrointegration

November 14, 1995
Application of Automation Technology to Fatigue and Fracture

Testing and Analysis

Location Norfolk, Virginia, USA

Sponsor ASTM Committee E-8

Deadlines Nov 30, 1994 - Abstract (250-300 w)
Sep 14, 1995 - full manuscripts

Inquiries A.A. Braun

MTS Systems Corp.

14000 Technology Drive

Eden Prairie, MN 55344, USA

Tel (+1)612 9374045

Fax (+1)612 9374515 e-mail artbraun@aol.com

November 15-16, 1995 )
Symp. on Mechanics and Mechanisms of Material Damping

Location Norfolk, Virginia, USA

Sponsor ASTM Committee E-28

Deadlines Nov 15, 1994 - Abstract (250-300 w)
' Sep 5, 1995 - full manuscripts

Inquiries Dr. A. Wolfenden

Mech. Engineering Dept.

Texas A&M Univ.

College Station, TX 77843-3121, USA

“Tel {(+1)409 8454835

Fax (+1)409 8453081 e-mail al w3405@zeus.tamu.edu

November 21-24, 1995
Int. Conf. on Computer Methods and Inverse Problems in
Nondestructive Testing and Diagnostics - NDT 95

Location Minsk, Belarus
Organizer Wessex Inst. of Technology (UK) et al.
Inquiries . NDT 95 - Mrs. 5. Owen

Wessex Inst. of Technology
Ashurst Lodge, Ashurst
. Southampton SO40 7AA, UK
Tel (+44}1703293223, Fax (+44) 1703292853
e-mail CMI@ib.rl.ac.uk

November 28-29, 1995
Conference on Materials Problems in Micro System Technolo-

gies - Micro Mat 95

Location Minsk, Belarus
Organizer Wessex Inst, of Technology (UK) et ai.
inquiries NDT 95 -'Mrs. §, Owen .

Wessex Inst. of Technology

Ashurst Lodge, Ashurst

Southampton $040 7AA, UK

Tel (+44)1703293223, Fax (+44)1703292853
e-mail CMI@ib.rl.ac.uk

January 8-9, 1996

Symposmm on Continuous Fiber Ceramic Composites
Location Berlin, Germany

Organizer DVM, Germany

Inquiries Prof. B, Michel

Fraunh, Einrichtong fiir Zuverlissigkeit und

Gustav Meyer Allee 25, Gebiiude 17
13355 Berlin, Germany

Tel. (+49)37I5624462 {Dr.T. kaler)
Fax (+49)3715624463

March 14-15, 1996
Int. Symposmm on Local Strain and Temperature Measure-
mernts in Non-Uniforn Fields at Elevated Temperatures

Locatian Berlin, Germany
Organizer HTMTC (UK), BAM and DVM (Germany)
Deadlines Oct |, 1995 - Abstrace (400-500 w)
Inquiries DVM - Mrs, |. Maslinski
- Unter den Eichen 87

12205 Berlin, Germany

Tel. (+49)308113066, Fax (+49)303I 19359
ESIS Mewsletter no 27
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March 19-21, 1996
1st Int. Conf. on Computational Methods and Testing for

Engineering Integrity - CMT 96 ‘

Location Kuala Lumpur, Malaysia
Organizer Wessex Inst. of Technology (UK}
Sponsor Dartec Limited, UK

Inquiries CMT 96 - Mrs. L. Kerr

Wessex Inst. of Technology

Ashurst Lodge, Ashurst

Southampton SO40 7AA, UK

Tel (+44§I 703293223, Fax (+44)1703292853
i ib.rlac.uk

1

~April 24-26, 1996
2nd Int. Symposium on Mis-|
'96
ocation : LineburgrGermany

; : KSS{esearch Center, Germany
Deadines_;Nov. 15,1995 - Abstracts (2 pages)

Feb 15, 1996 - Full paper for review

Apr 24, 1996 - Final manuscripts
Dr. M. Kogak
GKSS Research Center
P.O. Box 1160 ‘
D-21494 Geesthacht, Germany
tel, (+49)4152 872536/872500
fax (+49)4152 872534
e-mail mustafz.kogak@gkss.de

May 14-16, 1996
7th European Conf. on Composite Materials

atching of Welds - MIS-MATCH

Inquiries

Location London, UK
Organizer Institute of Materials, UK
European Association for Composite Materials
Deadlines June 30, 1995 - Abstracts (300 w)
Jan 31, 1996 - Full paper {6 p)
Inquiries Ms, Cathy Pearcey, Conference Dept {C609)

Institute of Materials

| Carlton House Terrace
Londeon SWIY 5DB, UK

tel. (+44)1712351391

fax (+44)1718231638

e-mail mustafa.kogak@gkss.de

May 21, 1996

Symposium on Applications of Continuum Damage Mechanics
to Fatigue and Fracture

Location Orlando, Florida, LUSA

Sponsor ASTM Commitcee E-B
- Deadlines May 22, 1995 - Abstrace (250-300 w)
Inquiries David L, McDowall

G.W. Woodruff School of Mech, Engineering
Georgia Institute of Technology

Atlanza, GA 30332-0405, USA

tel, (+1)404 894 5128

fax (+1)404 894 8336

e-mail david. medowell@me.gatech.edu

May 26-31, 1996
éth Int. Offshore and Polar Engineering Conf. - ISOPE-96

Location Los Angeles, Cal., USA
Sponsar 1 ISOPE
Deadlines Jul 15, 1995 - Abstract (300-400 w)
Inquiries Prof, Jin 5. Chung
ISOPE
P.O. Box 1107

Golden, Colorado 80402-1107, USA
fax (+1)303-420-3760

June 3-5, 1996
4th Int, Conf. on Localized Damage
Location Fukuoka, Japan

Organizer Wessex Inst. of Technology (UK)
Kyushu Univ., Fukuoka, Japan
Inquiries Mrs, J. Evens, Conf, Secretariat - LD96

Wessex Inst, of Technology

Ashurst Lodge, Ashurst

Southampton SO40 7AA, UK

Tel (+44) 703293223, Fax (+44)1703292853
e-mail CMi@ib.rl.ac.uk
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June 17-19, 1996
2nd Int. Conf. on Mobile and Rapidly Assembled Structures -
MARAS 96 i

Location Seville, Spain
Organizer Wessex Inst. of Technology, UK
School of Architecture, Univ, of Seville, Spain
Deadlines Sep 18, [995 - Abstracts )
Jan 8, 1996 - Papers
Inquiries Conf. Secretariat - MARAS 96 (Mrs. §. Owen)

Wessex Inst. of Technology

Ashurst Lodge, Ashurst

Southampton SO40 7AA, UK

Tel {(+44)1703293223, Fax (+44) 1703292853
e-mail CMI@ib.rl.ac.uk

June 23-26, 1996
6th Int. Conf, on Metal Forming

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

Akademia Gérniczo-Hutnicza
Mickiewicza 30

30-059 Krakéw, Poland .
Tel (+48) 12344490, Fax (+48}1233367
e-mail pietrzyk@metal.agh.edu.pl

June 30-July 5, 1996
1UTAM Symposium: Innovative Computational Methods for
Fracture and Damage ‘

Location Dublin, Ireland

Organizer .: University College Dublin

Sponsor : IUTAM

Deadfires 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@CCYAX.UCD.IE

July 1-3, 1996
Sth Int. Conf. on Computer Aided Design in Composite
Material Technology - CADCOMP 96

Location Udine, ltaly
Organizer Wessex Inst. of Technology (UK)
Deadlines Sep I, 1995 - 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§|703293223, Fax (+44)1703292853
e-mail CMI@ib.rl.ac.uk

July 3-5, 1996
4th Int. Conf, on Structures under Shock and Impact - SUSI 96

Location Udine, ltaly

Organizer Wessex Inst. of Technology (UK)
CISM, Udine (ltaly)

Deadlines Ocr 2, 1995 - Abstracts
Feb 2, 1996 - Papers

Inquiries Conf, Secretariat - SUSI 96

Wessex [nst. of Technology

Ashurst Lodge, Ashurst

Southampton SO40 7AA, UK

Tel (+44)1703293223, Fax (+44)1703292853
e-mail CMI@ib.rl.ac.uk
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A genda cond

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

Location Kyoto, Japan

Organizer  : |apan Nat. Comm. of Theoretical and
Applied Mechanics

Sponsor : IUTAM.

Deadlines  : Jan !5, 1996 - Abstracts {100-150 w, 7 copies) and
Extended Summary (500 w, 7 copies)

Inquiries Prof. E. Watanabe

Secretary General ICTAM 1996

Dept of Civil Engineering

Kyoto University

Sakyo-ku, Kyoto 601-01, Japan |

Tel (+81)757535079, Fax (+81)757525296
iictam@strsun | .kuciv.kyoto-u.ac.jp
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September 3-7, 1996
I 1th European Confererice on Fracture - ECFI )
Location itiers - Futuroscope, France
i +~ENSMA, Futuroscope, France
Sponsor : ESIS
Deadlines June 30, 1995 - Abstracts
Jan. 15, 1996 - Papers
Prof. A. Dragon
LMPM, ENSMA - Site du Futuroscope
B.P. 109
86960 Futuroscope Cedex, France
Tel (+33)49498224

e, +33)49498238
" September 911, 1996 ' :
Euromech - Mecamit '96 - 1st European Mechanics of Materials

onference on Local Approach to Fracture B6-96

Inquiries

Location Fontainebleau, France

Organizer Centre des Matériaux, Ecole des Mines de Paris
EDF Research Division "Les Renardiéres”

Deadlines Nov [, 1995 - Abstracts

Inquiries Mme A. Battestini

Euromech - Mecamat "96
Electricité de France

77250 Moret sur Loing, France
Tel (+33)(1)60736092

Fax (+33)(1)60736149

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

Location Hradec nad Ostravici, Czech Republic
Organizer ENSMA, Futuroscope, France
Sponsor ESIS
Deadlines June 30, 1995 - Abstracts
Jan. 15, 1996 - Papers
Inquiries Prof, A. Dragen

LMPM, ENSMA - Site du Futuroscope
B.P, 109 .

86960 Futuroscope Cedex, France
Tel (+33)49498224

Fax (+33)49498238

April 1.5, 1997

9th Internationa¥Conference on Fracture - ICF%
acation .~Sydney, Australia

Orgoni R&D Institute of Vitkovice

Inst, of Physics of Materials, Czech Acad. Sci,

Scientific and Technical Society of Vitkovice

Deadfines Oct |6, 1995 - Abstracts (500 w)

Inquiries Mr. R. Gladis
Research and Development Inst. of Vitkovice
Pohranicni 31
CZ-706 02 Ostrava-Yitkovice

Czech Republic
Tel (+42)692926101, Fax {+42)6954777

August 25-29, 1997
I Ith Int. Conf. on Strength of Materials (ICSMA-11)

Location Prague, Czech Republic
Organizer Acad. of Sciences of the Czech Republic
Inquiries Secretariat ICSMA-1 1, cfo Dr. L Kunz

Acad, of Sciences of the Czech Republic
Inst. of Physics of Materials

Zizkova 22

616 62 Brno, Czech Republic

Tel (+42)5746327, Fax (+42)541212301
e-mail kunz@ipm.cz
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I J::SLS ' Sponsors

European Structural Integrity Society

And Organizational Members

Gebriider SULZER aG (CH) Materials Laboratory
TU Delft (NL)
Fraunhofer Inst. fiir

Werkstoff Mechanik (FRG)  CISE Technologie
Innovative (I)
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STORK Boilers (NL)
INASMET - Centro Tecnol-

IL Framatome (F) ogico de Materiales (E)
TNO Building and Con- British Steel — Swinden
struction Research (NL) Laboratories (UK)

HSK- Swiss Fed. Nuclear VTT - Technical Research
Safety Insp. (CH) Centre of Finland (SF)

SHELL Nederland b.v. (NL) Health & Safety
Executive (UK)

N.v. GASUNIE (NL)
Nuclear Electric (UK)

TNO Metal Institute (NL)
| MTS Systems GmbH (D)

The Welding Institute (UK)
DARTEC (UK)

GKSS-Forschungszentrum

Geesthacht (FRG) Bundesanstalt fiir
Materialforschung und
Amsler Otto Wolpert- -priiffung (BAM) (D)

Werke eMBH (FRG)
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-Material Tests

vrs TestStar'll

Even more Intelligence
and Power For Demanding

The software-based design of the MTS TestStar”controller
has been completely accepted by the testing communicty.
The flexibility and power of this digital controller has
opened many new possibilities in testing\technologies.

With the newest version of this controller, TestStar" 11,
the range of test application has been further expanded,
providing a secure position for this product in the worlds
leading laboratories for years to come.

Using the most modern measurement, control and auto-
mation techriques, TestStar”can help you fulfill your -
testing obligations.

MTS Systems GmbH - Hohentwielsteig 3 - D -14163 Berlin
o Telefon 030/810 02-0 - Telefax: 030/810 02-100
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{ SIS Newsletter and

Membership Application Form

European Structural lntegrlty 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 1995 membership fee is be payed by (please v/):

O the enclosed Eurocheque of Dfl 60, (please do not forget your card number at the back-side)
charging my Eurocard (incl. Mastercard and Access) for Dfl 60,--

O mycardmber s [ T TLT T LTI TT] 0w [T] (]

House number Posr.allZIP 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 (Dfl. 15,-- is added to cover bank charges)

Surname: Initials: Title(s): Signature:

Affiliation:

Address:

Please return this form to: Organizations that wish to register 5 or more persons as
ESIS Office, attn. Prof. A. Bakker ESIS personal member {20% reduction), or wish to

P.O Box 5025 receive information about ESIS Organizational member-
2600 GA Delft, The Netherlands ship should write to ESIS Office at the address alongside.
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