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ES'S to organize
ICM7

During a meeting of the Board of Governers of the International Congress on Mechanical
Behaviour of Materials (ICM), held in conjunction with the 6th International Conference on
Mechanical Behaviour of Materials (ICM6, Kyoto, Japan, July 29 - August 2, 1991), it was decided
to accept an ESIS invitation to host the 7th Conference in these series (ICM7) at The Hague (NL)
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in the Summer of 1995.

ESIS felt the time ripe to fur-
ther increase its efforts to
achieve its statutory objectives,
amongst others by improving
and extending working relations
with other societies and by of-
fering major support to interna-
tional conferences in the (odd)
years in between the biennial
European Conferences on Frac-
ture, which are organized by
ESIS in the even years.

Two large international,
world-wide bodies with objec-
tives that are also covered by
ESIS are ICM and ICF (Interna-
tional Congress on Fracture).
Good working relationships
with both organizations exist,
amongst others reflected by the
active participation of senior
ESIS members in their Execu-
tive Committees. These con-

tacts could even be extended

through hosting their world-
conferences. In the case of ICF,
however, the next conference
(ICF8) will already be held in
Enrope (Kiev, 1993), and it is
not likely that an invitation to
organize ICF9 again in Europe
will be accepted.

The chances with ICM
looked somewhat better, with
the previous conferences being
organized in Kyoto, Japan
(ICM1,1971), Boston, USA
(ICM2,1976), Sheffield, UK

¢ (ICM3,1979), Stockholm, Swe-

f den (ICM4,1983), Beijing, PRC
¥ (ICM5,1987) and again Kyoto,

Japan (ICMS$,1991). It was
therefore decided to formally
invite ICM7 to Europe. The
Hague in The Netherlands was
chosen as the prospective con-
ference site. This choice was
more or less pragmatic, because
t is well known that there are
many European cities that offer
excellent and attractive facilities
for large international confer-

Prof. Ad Bakker (lefi), just after having received the ICM flag from Praf. Hiroshi Miyamoto, ences. The Hague is most cer-

ICM Vice-President and chairman of the ICM6 International Advisory Committee

C‘ont'a‘ on page 3
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Cont'd from page 1

tainly one of these, and has the additional advantage of being close
to the ESIS Office at Delft, which would play an important role in
the organization of the conference. ESIS Secretary General, profes-
sor Ad Bakker, would act as conference chairman, and because of
his employment at Delft University of Technology, it was decided
to invite ICM on behif of both ESIS and Delft University.

The invitation was put in a bid-book, that was presented by
professor Bakker at the ICM Board of Governers meeting, in the
evening of July 31. His presentation included a general introduction
to ESIS, with emphasis on its Technical Committee structure. He
explained his ideas how the TC chairmen would be actively in-
volved in the conference organization as members of the Organizing
Committee, with each of them responsible for a certain scientific
topic. He admitted that it is true that not all ICM topics are at present
covered by ESIS Technical Committees, but that there is still ample
time to fill these gaps.

Furthermore he expressed his vision that it is a natural conse-
quence of the continuing European integration that large world-
conferences will more and more be organized by European bodies,
instead of by individual European countries, taking full advantage
of the European scientific resources. He explained that ESIS would
like to take the lead in this development, and that ICM?7 offers an
excellent opportunity to prove that the potential of Europe is more
than the sum of the individual countries.

After the decision of the ICM Board of Govemers, in which 30
countries were represented, to accept the ESIS/Delft University
invitation, various informal contacts made clear that the availability
of an active technical/scientific structure within ESIS was decisive.

Although 1995 seems still far away, several things have to be
arranged a long time before. First af all, the exact dated for the
Conference will have to be fixed. Also, in the coming year the ICM7
Committees will be formed, etc. We willkeep you informed through
this Newsletter.
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to send the copy to the ESIS Office before: -

L Thank you for your co-operation.

Copy for ESIS Newsletter 17

ESIS Newsletter 17, Winter 1991/1992, is scheduled to be mailed in the week of December
16. A delay would mean that the mailing would have to be postponed to after the Christmas/
New Year period. To avoid this, everyone who has a contribution for the Newsletter is asked

November 22, 1991

\
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Communication from Subcommittee 1.4

Fracture Mechanics Testing Standards

The Subcommittee has now finished the second draft P2-91D of the combined test method. It covers
the whole range from linear elastic, K, , behaviour to the R-curve regime under fully ductile conditions.
P2-91D has been written such that it includes completely the previous P1-90, but without the intention
to replace it. In its first section the procedure describes everything that is common to all kinds of
behaviour e.g. specimen types test set-ups, pre-cracking, K-formulas..... The following sections deal
with K, , ductile-to-brittle transition, R-curve types of behaviour, respectively, i.e. the various kinds of
behaviour are ordered with increasing complexity.

Since many items are common to all fracture regimes, it has been possible to write 2 combined test
method with only a few pages more than were necessary for the R-curve method, P1-90. Writing a test
procedure in the ductile-to-brittle transition regime inevitably raises the matter of the significance of the
toughness values generated there. Size effects (and hence size requirements for a “valid” value) and
scatter play a much greater role than in the other fracture regimes, and although the physical
understanding of the origins of these effects seems to be improving, consensus on quantitative
descriptions has not yet been reached.

The objective of fracture mechanics test standards has always been confined to providing the user
with recipes for how to generate a reproducible, physically reasonable value. The only limit given on
the significance of test data refers to “validity”, which means the fulfilment of requirements for a
nominally size independent value. Since this area is very complicated but of extreme importance for
application, I think the user must be given guidance on the relevance of the data he is going to generate.
This guidance could be formulated as an Appendix to the test procedure, or - if it is felt that a test
procedure should not deal with applying test data - as a companion or background document.

The following items should be covered:

» Size effects, and hence validity requirements for a size independent value
A reasonable first step approach towards realistic size requirements could be based on the Anderson
& Dodds proposal

2007
B,b,a> ¢ B,b,a23003_

Sy

At the recent ASTM/ESIS Symposium on Constraint Effects in Fracture held in Indianapolis some
experimental evidence for the usefulness of such an approach was presented.

s Scatter _
The tremendous scatter in the transition regime must receive special attention, Guidance should be
given to the user on
* statistical treatment of existing test results and on
* test strategies for planning series appropriate for statistical treatment,

*  Onthe long run, an appropriate definition of the transition temperature should be established, e.g.
a temperature above which - with a certain probability - there is no risk of brittle fracture.

If you have any suggestions on these matters and/or if you wish to receive a copy of P2-91D, please
let me know. My address is on page 2 of this Newsletter.
And also, I should like to announce that S.c 1.4 is planning to hold a WORKSHOP on these matters
in November. If you would like to present something, please send me a title.
Prof. K.-H. Schwalbe
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ESIS TC5 Subcommittee on
|

Crack Arrest

Minutes of the 6th meeting in Stuttgart on April 15, 1991
Co-ordinator: R.K. Gillot

Introduction

~ The 6th meeting of the ESIS-TC5 Subcommittee on Crack Arrest was held in Stuttgart, Germany
on April 15, 1991. The meeting was attended by 11 participants, it was opened at 10.00 h and adjourned
at 16.30 h.

Current Research Activities

In the first presentation, Mr. Saatkamp (Kemforschungszcntmm Karlsruhe, IMF IV) discussed the
fracture behaviour of polymers at low temperatures. Tests were conducted at temperatures as low as 4
K with different kinds of polymers. Due to the brittle material behaviour, unstable crack propagation
with intermittent crack arrests was observed. These results can be used in space technology.

In the following presentation, Dr. Stéckl (TIWM, Freiburg) discussed the importance of dynamic
effects on crack arrest calculations. Tests are conducted at IWM with especially designed and loaded
T-shaped double cantilever beam (DCB-T) specimens to guarantee short crack jumps, high crack
velocities, and a steep decrease in K, along the crack path. Modifications with regard to the specimen
arm lengths are considered.

Dr. Pisarski (TWI, Cambridge) informed the group about a proposal for the development of fracture
mechanics crack arrest test methods and assessment procedures for welded structures. This in an
international multi-sponsored research project, prepared by: |
- The Welding Institute, TWI, Cambridge, UK
- Materials Research Laboratory, MRL, Glenwood, IL, USA
- Southwest Research Institute, SwRI, San Antonio, TX, USA.

A launch meeting was held in March, an inaugural meeting is planned for June, 1991.

Specification of a Research Program
After lunch, the proposed Round Robin program on the assessment of adynamic correction function

for K, was discussed, see draft of March 25, 1991 (was attached to the invitation). Interest was

announced by:

- The Welding Institute, TWI, Cambridge, UK for conducting experiments

- Institute fiir Werkstoffmechanik, Fh-TWM, Freiburg for conducting experiments and analyses

- Institute fiir experimentelle Mechanik, University of Bochum for conducting experiments

- Materialpriifungsanstalt, MPA, University of Stuttgart for providing the specimens and conducting
experiments

- Admiralty Research Establishment, Dunfermline, UK

- Swedish Plant Inspectorate, SA, Stockholm, Sweden

- Norwegian Institute of Technology, SINTEF, Trondheim, Norway

- Technical Research centre of Finland, VTT, Espoo, Finland.

Other institutions will be asked to participate. In order to get the program started, MPA will try to
obtain funding for machining and shipment of the specimens. Amongst others, it was proposed to write
a letter to the President of ESIS, Dr. L.H. Larsson to ask for support.

By letter, Dr. Rosenfield from Battelle Columbus, Ohio draw the attention to the dampmg effects
of unbroken ligaments on the fracture surface of reactor pressure vessel steels. After adiscussion of that
issue, the group agree to conduct the tests as planned on a high-strength steel with restricted ligamen-
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tation to investigate the K versus Aa - behaviour without the additional uncertainties caused by weld
embrittlement and varying sizes of ligaments.

The next important goal of the subcommittee for the coming years will be the evaluation of unstable
crack propagation and arrest in the upper shelf regime of the toughness properties. Instead of the linear-
elastic K| -concept, an energy-based assessment procedure has to be elaborated to understand and
predict the failure behaviour at operating temperatures.

Other ltems

A letter of the National Institute of Standards and Technology (NIST) in Gaithersburg, Maryland
(Drs. Roland de Wit and Richard J. Fields) was discussed. NIST is exploring the “feasibility of initiating
an international collaborative program to work toward consensus standards for crack arrest test
methods, for analysis of the measurements, and for the application of the data to systems, such as
pressure vessels”. The activities could be established under the auspices of VAMAS, the Versailles
Project on Advanced Materials and Standards. For further information either contact NIST or MPA.

Next Meeting .
The data and venue of the next meeting was left open. Both depend on the funding of the propose
Round Robin and will be announced in time. It is planned, however, to meet again in fall. -

Esis 705 sub-commiteeon - DyNAMIC Testing at
Intermediate Strain Rates

Minutes of the 5th meeling, Imperial College, London, 27 March, 1991

Fifteen of the fifty plus members were able to attend, nine from the U.K., five from Germany
and one from Belgium. Many thanks are due to Hugh MacGillivray for hosting the meeting,.

At the request of the President of ESIS the Sub-Committee has changed its name to that given at
the head of this article. '

The EEC Green Paper on standardisation was discussed. The committee made the following
response to the president of ESIS - “This technical Sub-commitiee would like a Metal Sectorial
Sub-Committee to be formed within CEN, to which ESIS could send proposed standards’.

Further progress was made in five areas of the Sub-Committee activities:

1. Further enhancements were made to the revised BS 6729 prior to submission to BSL The possi-
bility of incorporating methodologies in the revised BS 6729, including dynamic J integral and
dynamic tensile methods, into a European standard were discussed.

2, It was decided to compare Impact Response Curve and Crack Tip Strain Gauge Methodologies
for high rate fatigue pre-cracked Charpy Tests. Existing data would be re-evaluated for the next
meeting.

3. A Standard method for V Notched Instrumented Charpy Testing is being developed. A sub-
group, headed by E. Klausnitzer, Siemens A.G., is considering this and is locking at such issues
as the shape of the impact pendulum and shape of impactor nose. Results will be presented at
the next meeting.

4. The low rate tensile test methodology (de/dt , s*) has been incorporated into BS 6729. The next
step is to develop a high rate tensile test methodology (de/dt , 500 s'). A document developed
by A. Klenk, MPA Stuttgart, is currently being considered and the final draft presented at the
next meeting.

5. H. MacGillivray, Imperial College, London, is co-ordinating a round robin on dynamic R curve
testing for Bs 4360-50E steel. Results will be presented at the next meeting.

The next meeting will be on Wednesday, 13 November 1991, at National Physical Laboratory,

London, N.P.L. is also have a two-day seminar on Instrumented Impact Testing of Metallic Materi-

als, 14-15 November 1991,
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oth European Conference on Fracture
Europesn Centre for

]
Peace and E @ F @
Development
European Structural ECPD |

Integrity Soclety

BELGRADE - NOVI SAD, YUGOSLAVIA
Call for Papers 21-25 SEPTEMBER 1992

The European Conferences on Fracture (ECF), starting with the ECF1 in Compiegne in 1976, have
been the major biennial forum for European scientists researchers and engineers in the fracture
mechanics and structural integrity field. They have represented also one of the most efficient means for
the Ruropean Structural Integrity Society (ESIS), formerly European Group on Fracture (EGF), to fulfil
its statutory objectives.

The ninth meeting, ECF9, will be organized in Novi Sad from 21-25 September 1992. It will be the
occasion for further in-depth outlook to the 90’s, as well as for the challenge posed to engineers and
materials scientists toward safer design of structures and materials and their higher service reliability.

The official language will be English both for oral presentations and any written contribution to
ECF9.

The ECF9 will comprise invited plenary lectures, oral presentations and poster sessions of
contributed papers about themes centred on '

RELIABILITY AND STRUCTURAL INTEGRITY
OF
ADVANCED MATERIALS

Prospective authors are requested to submit a 300 word abstract to the Conference Secretariat,
indicating theirpreference for oral or poster presentation, by October 15, 1991. The Scientific Advisory
Board will decide on the acceptance for presentation and publication in the proceedings. Authors will
be informed about acceptance by January 1, 1992. The deadline for full papers will be April 1, 1992,
Full papers will be reviewed by June 1, 1992 and the final versions are expected by July 15, 1992.

Pre- and Post- Conference Tours

Pre- and post-conference tours to several attractive surroundings (medieval monasteries at Fruska
Gora, beautiful mountain and national resort), as well as to Belgrade, Adriatic Coast, Plitvice lakes and
other attractive places will be organized.

Social Programme
A full social programme for delegates and accompanying persons will be organized, including the
banquet and tours to places of cultural, historical and local interest, as well as daily visits to Belgrade.

Exhibition
An exhibition of testing machines and equipment, technical publications and computer-aided-
fracture mechanics will be organized. ‘eguires T He C‘/’%Cﬁ ' ot o~

Proceedings _
EMAS will publish the proceedings from camera-ready manuscripts in a style as in the previous
conferences.

Scientific Organization Conference Secrelariat

Prof. Stojan Sedmak -Pref-Dobrosiav-Ruzieor

Faculty of Technology & Metallurgy Dr. Aleksandar Sedmak

Karnegijeva 4, 11000 Belgrade Yuqos{. European Centre for Peace and Development
—ugestavit; Tel. (38)-11-327796 J Kneza Mihaila 7, 11000 Belgrade, Yugoslavia
Fax (38)-11-320847 Tel. (38)-11-327141, Fax (38)-11-321198
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This journal is your journal! As the official journal of ESIS you are reminded that it is possible for you
to receive your own personal copy at reduced rates. Should you be interested please write in the first
instance to the editor-in-chief:  Professor K.J. Miller, Director of SIRIUS,

Faculty of Engineering, Mappin Street, Sheffield S1 3JD, UK

FATIGUE &
FRACTURE

E}ﬂ@ NEER!
IMATERIALS}

RURES

The International Journal
& the official journal of the European Structural Integrity Society

Editor-in-Chief: K. J. Miller

SPECIAL ISSUE

SHORT FATIGUE CRACKS
Sheffield, England, 10-14 December 1990

Volume 14 Number 2/3 1991

@Pergamon Press: Oxford - New York - Beijing « Frankfurt
Sao Paulo - Seoul - Sydney - Tokyo

Additionally, please note that this journal is based.on the principle of publishing and exchanging
interdisciplinary research results both in theoretical and experimental studies. Full details of the aim
of the journal can olso be provided by the Journal Editor-in-Chief named above

Finally the joumal is always happy to receive high quality papers as judged by a panal of international
reviewers.
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RILEM/ESIS INTERNATIONAL SYMPOSIUM '

FRACTURE PROCESSES IN BRITTLE

DISORDERED MATERIALS:

CONCRETE, ROCK, CERAMICS
June 10-21, 1991, Noordwijk, The Netherlands

The Conference in Noordwijk was organised by Delft University of Technology. In view of its
involvement in fracture mechanics of concrete, it is no surprise that RILEM was the main sponsor of
the conference, the European Structural Integrity Society (ESIS), formerly called the European Group
on Fracture, co-sponsored the event. The goal of the conference was to bring together specialists from
different fields to discuss progress in fracture mechanics of materials and structures. This separation is
essential. In the past, much of the efforts have been directed towards the development of fracture
mechanics theories for structural analysis, but very promising seems also the application of the theories
in the design of composites with improved properties. Moreover, when fracture properties of materials
are determined, it becomes more and more evident that a direct measurement of these properties is
impossible and that the result obtained depends strongly on boundary and specimen related effects.
Micromechanics studies can be of great help in resolving this problem. ‘

The Conference in Noordwijk atracted a large interest from scientists. About 150 people attended
and 65 papers and 18 posters were presented. Researchers active in the field of materials science of
concrete, rock and ceramics, physicists, structural engineers and applied mechanics specialist joined in
a conference that was mainly set up around a ‘backbone’ of 11 invited lectures from the various fields.
Because the main goal wasto learn from each others activities, it was tried to have presentations as much
as possible in single sessions. The conference was divided into two main themes, viz. Theme 1
“Microscopic Materials Studies and Materials Engineering”, directed towards a better understanding
of the fundamentals of fracture of brittle disordered materials, and theme 2 “Macroscopic Modelling for
Structural Engineering” focussing on the development of fracture mechanics tools for structural
analysis.

1. Microscopic Material Studies and Materials Engineering

The first day was completely devoted to microscopic observation and modelling of fracture of
concrete, ceramics and fibre materials. Graduaily the fracture mechanisms become clear, and in contrast
to conventional ideas for explaining non-linearities in fracture in concrete through microcrack zones
advancing in front of continuous macrocracks, it becomes more and more evident that instead the non-
linearities must be explained from crack face bridging behind the tip.

Different observational techniques, such as impregnation, direct optical microscopy on specimens
under Joading, acoustic techniques with source location all clearly point to bridging as the salient
mechanism in concrete. Various contributions from ceramics, for example the excellent invited talk by
Professor Mai, showed that this mechanism appears there as well, although the details may differ.

Micromechanics tools may either be helpful in explaining the contributions of various mi-
cromechanisms, such as shielding by microcracking, bridging and crack trapping. In micromechanics
approaches the disorder of the material is introduced directly. Vonk et al. showed that when this is done
using a numerical programme, ie. the distinct element method, the bridging emerges as a direct
consequence of the heterogeneity of the material. Surprisingly a brittle fracture model was all that was
needed at the microscale. The bridging was found to be related to the tail of the softening diagram, which
is in agreement with experimental results presented by others in the first session. Bond between
aggregate and matrix is an important ‘factor in the fracture process. Dr. Alexander presented an
interesting paper that dealt with this problem. Other contributions showed the effect of microcrack
shielding and crack trapping on fracture toughness. The interesting paper by Ortizdealt with the trapping
mechanism, which however hasnever been confirmed experimentally. A promissing development from
theoretical physics is the analysis of fracture using so-called lattice models. In a sense the idea is not
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new and dates back to 1927 when Brandzaeg presented a similar idea for modelling concrete behaviour.
At that time the model computations were too elaborate, but nowadays they can easily be performed on
a powerful computer. The idea is to model the material as a network of brittle breaking beam elements.
The disorder can be introduced either through a distribution of the threshold values of strength or
displacement of the bars, or through a distribution of the bar stiffnesses. In two invited lectures by Dr.
Meakin and Dr. Herrmann results from such analyses were presented, viz. the fracturing of surface
layers, stress corrosion cracking and the prediction of scaling effects. The predicted fracture patterns
are realistic and in agreement with experimental observations. In a number of submitted contributions
lattice models were used for simulating the mechanical behaviour of ceramics, the tensile and mixed
mode fracture of concrete (Schlangen & Van Mier) as well as for verifying macroscopic size effect laws
(Riera & Rocha).

The microscopic models seem capable of correctly predicting the size effect, which is a salient
property of fracture of brittle disordered materials. At the macro-level empirical size effect laws have
been proposed by several researchers. These approaches were presented the second day. Of course we
must realize that these empirical laws will be valid only for the specific problem from which they have
been derived. It is hoped that in the future the empirical laws will be replaced by more rational laws,
for example based on micromechanics.

An application of fracture mechanics in material science is the development of new materials. This
type of application seems to have taken of in the field of ceramics some time ago. Several contributions
dealt with the behaviour of fibre composites. Rational, on fracture mechanics based design procedures
were presented, which can lead to optimum material design for specific applications. Engineering of
composites is arelatively new areain civil engineering, which hopefully will get the attention it deserves
in the near future.

2. Macroscopic Modelling for Structural Engineering

The introduction of Hillerborg’s Fictitious Crack Model has given large impetus to the extension and
development of macroscopic fracture models. The models are generally used in a numerical environ-
ment. Finite element programs have been developed which can take into account the cracking of the
concrete. Many models were presented at the conference, and we can distinguish between discrete crack
models and continuum based models. The discrete models usually require a form of re-meshing as the
cracks grow. This can be avoided in the further development of non-local theories. In these approaches,
an internal length scale is brought in the formulation, in order to capture correctly the localization of
failure of brittle disordered materials. Especially for modelling shear fracture, these approaches seem
Very promissing. :

Of course structures may be analysed as well by taking discrete crack growth into account. Professor
Ingraffea of Cornell University presented an impressive example of three dimensional discrete crack
analysis of an hydraulically driven fracture from a borehole in a rock-mass. Others, like Professor
Carpinteri use the method for analysing the behaviour of reinforced concrete structures. Many of the
problems related to smeared crack analysis are circumvented, and the stress redistribution are handled
very accurate,

The above sketched models cannot do without reliable material properties. The problem has been
mentioned already, but it is impossible to extract directly material properties from fracture experiments.
This is caused by the intricate relationship between the material and the structure (viz. the specimen
geometry and boundary conditions). So when tests are performed, always an inverse modelling
procedure will have to be followed in order to extract a ‘true material property’. Maybe. the
micromechanics models can be of some help here, because by using them the macroscopic response of
the material can be calculated after the model has been tuned on laboratory experiments taking into
account the real boundary conditions. Several sessions were dedicated to testing the various materials
under mode I, mixed mode I and IT and dynamic and sustained loadings. Several original and new papers
were presented, for example on the development of new and more stable test control systems, or on
measurement methods to capture dynamic fracture.
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The impression is that the knowledge of the material, as well as the development of the various
models has been advanced to a point where structural applications start to emerge. The applications of
the various models can be found at three different levels: (1ymodellingin research; (2) for deriving code
rules for structural analysis and (3) direct in practice. The first application, if we can callit an application,
has been widely disseminated. The models can for example be used in the laboratory as a tool for
designing experiments. The second and third applications are of direct interest to the structural engineer.
Several contributions to the conference dealt with some first attempt to bring the models closer to the
engineering society. Problems that are of interest are those where fracture of the structure is governed
by the concrete, such as minimum reinforcement percentage, shear failure of concrete beams and the
pull-out of steel anchors. In fact this latter topic, the pull-out of steel anchors, has been selected by
RILEM Committee 90 FMA as a test-problem for the various models that have been developed to date.
Preceding the Conference, the committee had an interesting meeting where many of the results obtained
were discussed. The final report containing all results will appear in the near future. In this it will be
important not to show only the capabilities of each of the models, but also their limitations.

3. Conclusion ‘
The conference was a great success. It gave the opportunity for researchers in the field to interact and

discuss the recent progress made. It was good to have in the same room specialists from such different
areas as materials science, physics, applied mechanics and structural engineering. Of course all these
specialists speak their own language, but many overlaps exist, whereas often similar problems are
treated in many cases at a different scale only. The hope is expressed that the participants have learned
something not only in their own field, but also from the activities of researchers in other neighbouring
fields. '

The conference points towards several future activities: applications both at the materials as at the
structural level should be addressed. At the materials level we can think of the development of new
composites with improved properties for specific applications, at the structural level the theories could
be applied for deriving rational code rules. This should be done in close co-operation with organizations
as CEN; CEB and IABSE.. ‘

All the contributions to the conference have been published in RILEM Proceedings 13:

' “Fracture Processes in Concrete, Rock and Ceramics”

edited by J.G.M. van Mier, J.G. Rots and A. Bakker,

. Vol.I. Microscopic Material Studies and Materials Engineering
Vol. IL. Macroscopic Modelling and Structural Engineering .
E&FN Spon (Chapman & Hall), London/New York, 1991, xxiv + 966 pp.
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Announcement of an International Conference
CORROSION-DEFORMATION INTERACTIONS

Fontainebleau - France
October 5-7, 1992

cbl'oz2

under the auspices of:
European Federation of Corrosion
European Structural Integrity Society
Saciété Francaise de Métallurgie et Matériaux

jointly organized by:
Electricité de France and Université de Lille

SCOPE

To bring together scientists and engineers studying the effects of aqueous corrosion and/or oxidation
at high temperature on the mechanical properties of traditional and new materials.

To review the mechanisms and modellings of the corrosion-deformation interactions in these fields.

KEY WORDS
Stress corrosion cracking, corrosion fatigue, creep fatigue oxidation, hydrogen and plasticity, frac-
ture, mechanisms and modellings, effects of surface treatments.

ORGANIZING COMMITTEE
T. Magnin, chairman, Université de Lille I, France
J.-M. Gras, vice chairman, EDF Centre des Renardiéres, France
I.-B. Vogt, Université de Lille I, France

SCIENTIFIC COMMITTEE

G. Beranger, chairman of the SF2ZM P. Berge, EDF, France

P. Combrade, UNIREC, France B. Lichter, Univ. Nashville, USA

D. Noel, EDF, France R. Oltra, Univ. Dijon, France

J. Petit, ENSMA Poitiers, France L. Remy, ENSM, Paris, France

P. Scott, Framatome, France C.J. van der Wekken, T.U. Delft, NL
H, Vehoff, Max Planck Inst. Diisseldorf, Germany G. Santarini, CEA, France

SCHEDULE
Reply form and extended abstract  : December 15, 1991
Acceptance of papers  : April 1, 1992
Full paper deadline : July 1, 1992
Conference : October 5-7, 1992

INQUIRIES
Prof. T. Magnin
Université de Lille I, Laboratoire de Métallurgie Physique
URA CNRS234, Batiment C6
F - 59655 VILLENEUVE d’ASCQ, FRANCE
TéL (33) 20434944 Fax (33) 20434040
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Minutes of the 2nd Workshop Meeting

Minutes of the 2nd Workshop J166T00 e
Fracture Mechanics Approach to
Corrosion Assisted Cracking

#
Institut fiir Werkstoffkunde, Universitéit Hannover, Hannovetr, FRG, March 26, 1991

. The 2nd workshop started at 9.00 a.m. and was attended by 25 persons. After a welcome address
by Prof. Haferkamp, head of the institute and dean of the faculty, H. Louis introduced the program
of the workshop which had the same.main purpose as the 1st workshop, i,¢, to bring together people
applying fracture mechanics based techniques for investigating the SCC behaviour of structural
‘materials and to obtain a survey of investigations being done.

The first part of the workshop contained contributions which were related to the work of the two
panels established at the 1st workshop, i.e. “Future testing standard” and “Guide-lines for the appli-
cation of SCC data”. After the results of the two panels had been presented and discussed contribu-
tions with more general contents were given. The workshop ended with a visit to laboratories re-
lated to fracture mechanics and corrosion assisted cracking.

The meeting closed at 5.00 p.m.

CONTRIBUTIONS
Fifteen contributions were presented, three of which contained the results of the two panels.

Presentation 1

M. Tvrdy, Research Institute of VITKOVICE Steel and Engineering Works, Vitcovice, CSFR
Suggestions to Wedge-loaded CT Specimens used for SCC Autoclave Testing

L.Schra, National Lucht- en Ruimtevaartlaboratorium NLR, Amsterdam, NL
The Ascor Test: A Simple Automated Stress Corrosion Testing Method for Aluminium Al-
loys ‘ '

C.Christensen, Force Institutes, Brondby, DK

_ Evaluation of Environmentally Assisted Cracking Resistance

P.Karjalainen-Roikonen, Technical Research Centre of Finland, Espoo, SF -
Superposition Based Analysis of Fracture Mechanical Tests for Stress Corrosion Cracking

H. Louis, Institut fiir Werkstoffkunde, Universitéit Hannover, Hannover, D
Activities of the Institute on Fracture Mechanic and Corrosion Assisted Cracking

Panels

W. Dietzel, GKSS-Fo:schuhgszentrum Geesthacht GmbH, Geesthacht, D
A Survey of Fracture Mechanics Based SCC Standards and Drafts

- G. Gabetta, CISE, Milano, 1

Application of Fracture Mechanics t0 Environmentally Assisted Cracking: Study of a Testing
Method

R.J.H. Wanhill, National Lucht- en Ruimtevaartlaboratorium NLR, Amsterdam, NL
Fracture Control Guide-lines for Stress Corrosion Cracking of High Strength Alloys (written
presentation for discussion)

Presentation Il

E. Maahn, Institute of Metallurgy, Techn. University of Denmark, Lyngby, DK
Corrosion Fatigue on Stainless Steel

M. Ruscak, Nuclear Research Institute, Rez, CSFR : :
Some Problems of the stress Corrosion Cracking of the Primary Piping and Pressure Vessels
of the WWER Reactors :
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M.Schaper, Zentralinstitut fiir Festkrperphysik und Werkstofforschung, Dresden, D
Effect of the Initiation Crack Depth of the Kinetics of Corrosion Induced Crack Growth
K. Germerdonk, Preussag Anlagenbau GmbH, Pipeline-Service, Karlsruhe, D
Some Investigations on Stress Corrosion Crack Paths under Mixed Mode Loading Near an
Interacting Circular Hole
P. Sajdl, Power Engineering Department, Instimte of Chemical Technology, Prague, CSFR
The Simple Computer Model for Strains and Strain Rates Experienced by Tapered Specimens
G. Gabetta, CISE, Milano, 1
Corrosion Standards: European and International Developments Report of the Meeting held at’
the Institute of Metals, London on November 27-28, 1990

RESULTS - FURTHER ACTIVITIES

W. Dietzel who presented the results of the first panel “Future testing standard”, pointed out
that all existing fracture mechanics based test standards are almost exclusively based on static
testing procedures requiring considerably long test durations. So far, only one accelerated FM-based-
test procedure is known to be in the standardisation activities (ASTM Committee F.07)

In the discussion following this presentation, the question was raised whether or not the knowl-
edge of the underlying SCC mechanism would be a necessary prerequisite for defining a test proce-
dure. It was concluded that emphasis should be laid on the test standard itself, regardless of the
mechanism responsible for the occurrence of SCC. The future activities of this panel will be:

- publish the presented survey of existing fracture mechanics based SCC standards and drafts in
one of the official ESIS publications (“Newsletter” or “Journal of Fatigue and Fracture of Engi-
neering Materials and Structures”). ‘

- prepare a draft for an accelerated FM-based SCC test procedure for the next meeting based on
and according to the already existing ISO document ISO/DIS 7539/6 and the ESIS procedure P1-
90.

W. Dietzel will co-ordinate this work, assisted by P. Karjalainen-Roikonen, C. Chnstensen and J
Struve. Additional help form other participants of the workshop will be welcome.

In the discussion of the second panel “Guidelines for the application of SCC data”, which was
prepared in written form by R.J.H. Wanhill, the following future activities were agreed upon:

- R. Wanhill will publish this contribution, which concerns the application of SCC data to high
strength alloys, as an official ESIS-document. Comments on this paper should be dlrectly ad-
dressed to Mr. Wanhill within two months after this workshop meeting. _

- A similar paper concerning low to medium strength steels will be prepared by G. Gabetta and L.
Cole within the next two months. The general and introductory parts of this paper should be
identical to R. Wanhill’s paper. This second paper will be discussed at the next meeting before it
will also be published as an ESIS-document.

R. Wanhill will continue to co-ordinate the work of this panel.

Finally it was decided to try to establish this workshop as an official Technical Committee (TC)
of ESIS. H. Louis and W. Dietzel were elected as chairmen. W. Dietzel will contact ESIS in this
matter.

The workshop meetings are to be continued on annual basis. The next meeting will be held at the
NLR, Northeast Polder (NL), on March 18, 1992,
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Subcommittee on

FATIGUE LOADING
HISTORIES FOR

OFFSHORE STRUCTURES
QUESTIONNAIRE '

The Subcommittee on Fatigue Loading Histo-
ries for Offshore Structures has been formed to
continue the standardisation work of the now
defunct Wave action Standard History (WASH)
Working Group. At present most fatigue loading
histories in use for testing relevant to offshore
structures are precisely defined, even when of
random appearance, and repeat exactly after
some return period.

There are two main approaches to the dissemi-
nation of such standardised fatigue loading histo-
ries. In one a fatigue loading history is recorded
on magnetic media and made available to anyone
who wishes to use it, usually on commercial
terms. In the other a written document isissued in
which the fatigue loading history is defined in
mathematical terms. At present a few standard-
ised fatigue loading histories for offshore struc-
tures are available on magnetic media. There are
no documents for offshore structures in which a
fatigue loading history is precisely defined
through the specification of appropriate algo-
rithms for signal generation, largely because of
the time and effort which would be needed to
develop such documents.

There is some controversy over which of the
two approaches is more appropriate. The use of
magnetic media minimises the possibility of er-
rors but it is inflexible. COLOS and WASH are
examples. Implementation is straightforward.
The use of algorithms makes it easy to develop
variants to suit specific circumstances but care is
needed if errors are to be avoided. Initial imple-
mentation is difficult. C/12/20 is an example, but
this fatigue loading history is only partly defined
so that different implementations differ in detail.

To assist the planning of the work of the Sub-
committee would you please complete the at-
tached questionnaire on standardised fatigue
loading histories for offshore structures. Any in-
formation supplied will be treated in confidence.
Dr. L.P, Pook
Chairman, Subcommittee on Fatigue Loading
Histories for Offshore Structures.
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QUESTIONNAIRE

I ——
SUBCOMMITTEE ON FATIGUE LOADING HISTORIES FOR OFFSHORE STRUCTURES

GENERAL

Is there a need for formal documents, describing standardised
fatigue loading histories for offshore structures, and issuéd by
an organisation such as the European Structural Integrity Society? YES/NO

If YES, should the organisation arrange for the issue of implementations
on magnetic media? YES/NO

Previous work has concentrated on tubular structures in the North Sea. ,
Do other types of structure and areas need to be covered? YES/NO

If YES please specify:

WASH

Versions of the Wave Action Standard History (WASH) for

tubular structures in the North Sea are already available on

magnetic media. Should a document describing WASH and its

variant be developed? YES/NO

REGISTER

Is there a need for a register of publicly available documentation
and magnetic media for standardised fatigue loading histories for
offshore structures? YES/NO

Please give details on any publicly available standardised fatigue
loading histories (other than C/12/20, COLOS and WASH) of which
you are aware:

FUNDING

Are you aware of any sources of funds 1o support the development and
documentation of standardised fatigue loading histories for offshore
structures? YES/NO

If YES please specify:

ANY OTHER COMMENTS:

NAME AND ADDRESS:

PLEASE RETURN TO: Dr. L.P. Pook
Department of Mechanical Engineering
University College London
Torrington Place
LONDON WCIE 7JE, UK
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ESIS Technical Committee 8

Numerical Methods

Minutes of the 1st meeting on June 10, 1991 I’

Recommendations for use FEM in FM - :
The Recommendations for use of FEM in FM as published in the ESIS newsletter Nr. 15, 1991 {
were accepted. Further activities in this field are not planned by TC8 and left to other groups like
NAFEMS.

Terms of Reference

As basis for the terms of referencé of TC8 the results of a questionnaire were discussed. Main
interest was found in the fields “Elastic plastic fracture” and “Micro-mechanical models”. It was
believed that the other areas (Composites, Fatigue, Dynamics) can be included in these two fields.
A proposal for the “Terms of Reference” will be worked out and sent to all participants and mem-
bers (already done, see below). Comments are welcome and will be considered up to June 30, 1991.

New activities

Two Sub-committees were formed:

+ 8.1: Elastic-Plastic Fracture and Creep, Chairman: H. Grebner

« 8.2: Constitutive Modelling, Chairman: W. Brocks

TC8 will have one meeting per year with technical presentations and ample time for discussion. The
2nd meeting (with presentations) will be held again in Freiburg on November 5-6, 1991.

The call for papers will be published in the next newsletter. Close co-operation between TC8 and
other TC’s, especially TC1 and TC2 as well as with groups outside ESIS (NAFEMS, DVM, SFM)
is planned.

It was announced that W. Brocks will act as co-chairman of TC8.

TC8 Terms of Reference

TC8, Technical Committee on Numerical Methods, has the objective of promoting development
and application of numerical methods to assess the behaviour of materials and the integrity of
structures. It brings together ESIS colleagues interested and active in the use of all kinds of numeri-
cal methods (e.g. finite element, finite difference, boundary element) including stochastical aspects
and optimization techniques.

Particular attention is devoted to the following areas:

1. Elastic-Plastic Fracture and Creep
« Analysis and further development of energy concepts (J-Integral, C*, etc.) and others(CTOD,
CTOA, etc.)
« Simulation of ductile crack growth taking into account the effect of constraint
+ Effects of non-isothermal and non-proportional loading (e.g., thermal shock, low cycle
fatigue)

2. Constitutive Modelling
» Temperature and strain-rate dependent material behaviour
» Continuum damage models for metallic materials
» Composite materials

All activities will be in close co-opération with other TC’s of ESIS. Conceming training, education
and validation of codes co-operation will be sought with external organisations (e¢.g. NAFEMS,
VPCS).
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ADVANCED WORKSHOP/SEMINAR on

TEACHING AND EDUCATION IN
FRACTURE AND FATIGUE -
ANALYSIS AND PREVENTION

Vienna, Austria
Friday, July 10, 1992

organized by:
Institute of Mechanics, Technical University Vienna

under auspices of:
ESIS - European Structural Integrity Society
ICF - International Conference on Fracture

in co-operation with:
Dept Mech. Engineering/Imperial College London (U.K.)
Technical University Delft (The Netherlands)
Technical University Lisbon - IST (Portugat)
University of Sydney (Australia)
Kansas State University (USA)
University of Sheffield (U.K.)
University of Miskolc (Hungary)

The main objective of this advanced workshop/seminar is the development of new improve-
ment of existing methods and methodologies for teaching and education in fracture and fatigue
with application to structural failures considering legal and insurance oriented issues. The view
points of instructors and teachers from different fields such as fracture mechanics, metallurgy,
materials testing etc and their various approaches to the subject of teaching and education will be
highlighted and compared. The second issue to be addressed pertains to the establishment of a
common language in fracture and fatigue especially with regard to applications and interdiscipli-
nary co-operation within the framework of structural failure, product liability and technical
insurance. Particular topics to be discuss and worked out will include effective teaching aids,
continuing education, industrial short courses, etc.

This seminar is intended for post-graduate students, educators, teachers, engineers and
scientists interested in teaching and education and managers.

If you are interested in participating and/or presenting a contribution please contact immedi-

ately:
Dr. H.P. Rossmanith
Institute of Mechanics
Technical University Vienna
Wiedner Hauptstr. 8-10/325
A-1040 Vienna, Austria
\; Y,
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of acceptance for papers from:

FIRST ANNOUNCEMENT AND CALL FOR PAPERS

SHALLOW CRACK FRACTURE
MECHANICS TESTS AND
APPLICATIONS

Cambridge, UK
23-24 September 1992

This international conference will provide a state-of-the-art review of shallow crack

TWI welcomes papers from industry, research and development organisations, and
academic institutions. Topics of particular interest include:

Transferability of toughness data
Numerical modelling
Test methods and standardisation

Shallow crack fracture toughness
data for different materials

Fracture assessments of base
material and fabricated structures

Offers of papers, with a synopsis of at least 300 words should be sent to Tony Gray,
Conference Organiser, TWI, NOT LATER THAN 13 DECEMBER 1991

Those interested in participating can obtain full details of the conference and conditions

Tony Gray, Conference Organiser
TWI, Abington Hall, Abington, Cambridge CB1 6AL, UK
Tel: +44 223 891162  Fax: +44 223 892588

TECHNOLOGY TRANSFER SERVICES

TWI S
7 EUN
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ESIS Technical Committee 6

Ceramic Materials

Minutes of the 4th Meeting, EMPA Diibendorf, CH, April 18/19, 1991

Mr. Muster, Vice Director of EMPA, welcomied 26 participants from 5 countries and presented the
work of EMPA and more detailed of the Metallic and Ceramic Materials Department. The ceramic
activities there are concentrated mainly on menolithic ceramics, on ceramic-metal joints and ceramic
coatings. The main areas of work are destructive and nondestructive testing (including computer
tomography) and failure assessment.

Seven papers have been presented and discussed during the meeting:
J. Dusza, P. Sajgalik, Inst. Exp. Metallurgy, Kosice, CSFR:

“Fracture characterization of Si,N, + B-Si,N, whisker ceramics”

They studied characteristics of hot pressed Si,N,+ b-Si,N, whisker ceramics at room and elevated
temperatures. The relation between the micro-structural and mechanical properties - strength, fracture
toughness and R-curve characteristics - were analysed. The results show that the whisker clusters
decrease the room and high temperature strengths. The main toughening mechanisms determining the
rising R-curve behaviour of this material are crack deflection and whisker/matrix debonding.

L. Dortmans, Centre for Technical Ceramics, Eindhoven, NL:
“Weakest link failure probability prediction by finite element post-processors (information
about a round robin calculation)”

Within the framework of ESIS TC 6 Ceramics, an activity on “Weakest-link failure probability
predictions by Finite Element post-processors” (abbreviated WELFEP) has been started in working
party WP1. This working party consists of participants from industry, research institutes and universi-
ties from Germany, United Kingdom, France, the Netherlands and the USA in the informal working
group WELFEP which has started a joint activity in 1990. The intention of this working party is to
discuss and analyse problems associated with the use of weakest-link models for failure and lifetime
prediction of ceramic components, implemented in a post-processor to a Finite Element program. A first
activity of WELFEP consists of anumerical round robin in which 3 problems results were analysed by
means of the post-processors available. The results were given in terms of calculated values for the mean
strength and failure probabilities of the component considered with prescribed geometry, material
properties and loading. Evaluation of the results obtained showed some relevant deviations from the
available analytical solutions, depending on the specific implementation of the numerical integration

algorithms.
Co-ordinators of WP1 are:
Dr. T. Thiemeier Dr. L. Dortmans
Hoechst AG Centre for Technical Ceramics (CTK)
Materialforschung, Geb. D528 P.O. Box 595
P.O. Box 800320 NL-5600 AN Eindhoven
D-6230 Frankfurt/Main 80
Tel. (49) 69-305-16011 Tel. (31) 40-474946
Fax (49) 69-305-16348 Fax (31) 40-449350

R. Mohrmann, M. Rombach, FRIWM, Freiburg, D:

“On the transferability of R-curves for lifetime prediction of components”

The lifetime of a loaded structure depends on the fracture causing parameters and on the fracture
resistance of the material and is determined by a contribution of the initiation and propagation phases
of the fracture process. When the methods of fracture mechanics are applied to assess the initiation and
propagation processes in ceramics a number of simplifying assumptions are needed for modelling these
processes. A model which describes the crack growth behaviour while ‘R-curve-effects’ are present has
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been established and used for the numerical evaluation of experimental data. These characteristic data
necessary for lifetime predictions for components containing small defects have been determined from
investigations of sub-critical crack growth in Si,N,. The resulting lifetimes are discussed in terms of the
service load s and the defect depth a.

H. Frei, Institut fiir Keramik im Maschinenbau, Universitdt Karlsruhe, D :

“New in-situ testing techniques for ceramics”

Different arrangements (recently developed at the IKM) with which mechanical testing of ceramics can
be done under simultaneous observation under a light-microscope or in the scanning electron micro-
scope were presented. A video tape showed results of practical work with these devices for different
ceramics like SL,N,,Al,0,,ZrO, and SiC-whisker reinforced AL,O,/ZrO,. Controlled fracture experi-
ments explain the high fracture toughness of Si,N,. Directly in the microscope measured v(K)-curves
showed the different amount of static fatigue in air and under vacuum, and cyclic experiments revealed
a mechanism of cyclic fatigue in Si,N, which is degradation of bridging effects due to wear and micro-
fracture.

G.A. Schneider, Max-Planck-Institut fiir Metallforschung, Stuttgart, D:

“Fracture toughness determination under thermal shock conditions”

A computer-controlled lamp irradiation equipment is used to produce axial-symmetric temperature and
stress fields in thin circular ceramic discs (e.g. SiC, Si,N,, ALO,). The temperature range may be varied
between room temperature and > 1500°C, measured by an infrared pyrometer. Crack growth of radial
oriented notches and sharp cracks was device stable, unstable and sub-critical crack growth regimes are
observed unambiguously. The method was used to determine the fracture toughness K of different
structural ceramics.

T. Liithi, EMPA, Diibendorf, CH

“Possibilities of computer-tomography (including visit of laboratory)”

He described the possibilities of the new computer tomograph for nondestructive testing of materials.
The possibilities of this system were demonstrated in the laboratory on some examples like a turbine
blade and a large zirconia bar. The laboratories of the EMPA were visited thereafter.

Discussion of the Round Robin activities of TC 6 :

The main topic of the discussions during the meeting was the Round-Robin on fracture toughness
determination and measurement of sub-critical crack growth. The procedure for fracture toughness
determination has been accepted. The main material to be tested by all participants will be an ALO,.
Several other materials like HPSN, SiC and ZrO, will be tested by at least three laboratories each to
determine the material dependences of the K -procedures in addition. The test matrix will be established
within the next weeks. Information of this will follow separately, and as soon as the availability of
material and costs for machining of the specimen are clarified the information will be distributed to the
TC 6 members.

Tt was decided at the end of the discussion, that the Round-Robin on K, determination should be co-
ordinated by H.J. Schindler (EMPA, Diibendorf, CH) and B. Dogan (GKSS, Geesthacht, D) within the
frame of the Working Party 2. :

“Fundamental Aspects on R-curves” and “Assessment of Natural Flaws” have been chosen as
main topic for the next meeting which will be held on 26th/27th November, 1991, in Riso (near
Kopenhagen), Denmark. Abstracts on these topics or on the general topic of the Technical Committee
should be submitted to one of the chairmen not later than 15th September, 1991.

Prospective participants who are not on the mailing list of Technical Committee 6
should contact one of the chairmen.
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2nd International Conference
COMPUTER AIDED ASSESSMENT AND CONTROL

LOCALIZED DAMAGE

1-3 July 1992
Southampton, UK
Organized by : Sponsored by :
Wessex Institute of Technology ISBE (International Society for
Computational Mechanics Institute Boundary Elements)
. European Structural Integrity
Society (ESIS)

OBJECTIVES

The purpose of the conference is to promote further international co-operation among Scientists
and Engineers from different disciplines involved in the study of the assessment and control of
localized damage. The overall objective is to produce an integrated approach to the problem of
Fracture, Fatigue and Safe Design with emphasis placed on the application of advanced theories.
The conference will discuss papers on any of the topics listed below, or others related to the theme
of the meeting. The participants are encouraged to review critically existing ideas and to explore
new research ideas for a wide range of applications, including dynamic and static loadings
probabilistic as well as deterministic and applications in design.

Papers are invited on the topics outlined below and other topics which will fit within the general
scope of the Conference. Abstract of no more than 300 words should be submitted to Dr, M.H.
Aliabadi by 27 October, 1991.

CONFERENCE TOPICS

Fracture Mechanics Damage Mechanics

Crack Propagation & Control Composite Materials

Fatigue Dynamic Fracture

Failure Analysis Corrosion

Creep & High Temperature Design Consideration

Plasticity & Viscoplasticity Knowledge Base Systems
Environmental Effects Industrial Applications

Residual Stress Microstructural & Micromechanical
Finite Elements, Boundary Elements & Modelling

Other advanced Numerical Techniques

ORGANISING COMMITTEE

Dr. ML.H. Aliabadi Dr. C.A. Brebbia

Wessex Institute of Technology Wessex Institute of Technology
Computational Mechanics Institute Computational Mechanics Institute
Ashurst Lodge, Ashurst, Southampion Ashurst Lodge, Ashurst, Southampton
S04 2AA, UK S04 2AA, UK

Tel: 44(0)703 293223

Fax: 44(0)703 292853

Prof. D.J. Cartwright Prof. H. Nisitani

Bucknell University Kyushu University
Lewisburg, PA 17387, USA Higashi-Ku, Fukuoka, 812 Japan.
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ESIS Technical Commiitee 4

Polymers & Composites

Meeting, 15 - 17 May 1991

About 20 people were present and we covered composites, ‘J” testing, instramented impact testing
and our planned conference on the latter topic.

Peter Davies reported on progress on the joint ASTM/ESIS/JIS mode I protocol for laminates. We
then discussed mode II and mixed mode testing and decided to produce a revised mode II protocol and
one for the asymmetric ELS test for mixed mode. We will use a glass fibre material with an acrylic
(transparent) matrix. Any one interested should contact Peter directly. At our next meeting we plan to
review the GE test for laminates, tests on crossply materials and perhaps the state of play on fatigue
testing.

Good results werereported on J tests on PY'C and we were all much encouraged. Some minor changes
to the protocol are planned and then we will do another test series on more difficult materials: an ABS,
a blend and a PP. We hope to do these by next time and those interested should contact Geoff Hale.

The tests using the K -G_appendix on short fibre composites were not very successful because of
problems with the matenal These will be repeated and any one interested should contact Roy Moore.

The impact test protocol provoked very lively discussion and much interest. Very good results for
1 m/s were obtained and, in the light of these, Andrea Pavan will revise the protocol and we will do a
new series of tests on PVC and HDPE. At our next meeting we plan to review a >1 m/s scheme in more
detail and discuss the energy method for G_. Any one interested in participating should contact Adrea
Pavan.

We had a rather short discussion on our planned conference on “Impact and Dynamic Fracture of
Polymers and Composites” (provisional title) to be held 7-9 October 1992 probably in Sardinia. We
formed an organising committee under the chairmanship of Andrea Pavan and resolved to send out a
call for papers before the next meeting so that we may decide the programme in more detail.

We were very pressed for time at this meeting and decided to have 2 1/2 days next time. The next
meeting will commence at 9.00 am on Wednesday 16 October and continue until 12.30 pm on Friday
18 October and will, as usual, be held at the Ermitage Hotel, Les Diablerets, Switzerland.

aan

AGEN DA ot Fatigue and Fracture Events|

O R R AR S R e %&.%
October 1-2, 1991
Agenda Hems are placed free of charge. Portuguese Conference on Fracture and Fatigue: Failure;

Inform the editor about any fatigue and/or fracture | EPFM; Fracture & Fatigue of Composites; Engineering

related meeting of interest for the readers of this | Applications
Location : Lisbon, Portugal

229

i

Newsletter. Urganizer : SPM/STE Portugal
September 23-26 and Nov ember 5-8, 1991 Language : Portuguese, Spanish, French, English
Life Prediction of Corrodible Structures Inguiries : Prof. C. Moura Branco, CEMUL/IST
Location : Cambridge, England (23-26 Sep) Av. Rovisco Pais, 1096 Lisbon Codex, Portugal
Hawai (5-8 Nov) Tel. 1-802045, Fax 1-895242
Organizer : Nat. Association of Corrosion Engineers October 7-11, 1991 .
Deadlines : Sep 30, 1990 - Abstracts (50-100 words) 10th Congress on Material Testing
Jan, 1991 - Notification of acceptance Location : Budapest, Hungary
April, 1991 - Full manuscripts Organizer : GTE Scientific Society of Mech. Engineers,
Inquiries : Prof. R.N. Parkins, Univ. of Newcastle upon Tyne co-sponsored by ESIS (formrly EGF)
Newecastle upon Tyne, NE1 7RU, UK Inquiries : Dr.E. Czoboly
Tel. 091-222 7905 Fax (91-261-1182 Centra! Research Inst. for Physics of the
Hungarian Academy of Science

1525 Budapest 114, PO Box 49, Hungary
Tel. (36-1)169 94 99 Fax (36-1)155 25 30
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G ENDA cont'd

October 8-9, 1991

Fracture in Austenitic Components

Location : CEA Saclay, France

Inquiries : D. Moulin
CEA, Centre d’'Etudes Nucleaires de Saclay
Dept. de Mechanique et de Technologie
Saclay, 91191 Gif Sur Yvette Cedex, France

October 10-11, 1991

17¢h MPA Seminar - Safety & Reliability of Plan¢

Technology

Location : Stuttgart, Germany
Organizer : MPA Stuttgart
Language : German/Emglish
Inguiries : Prof. K. Kussmaul

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

October 14-15, 1991

Symposium on Multiaxial Fatigne

Location : San Diego, Cal., USA
Sponsors : ASTME-9, E-24,D-30
Deadlines : Oct. 12, 1990 - Abstract (300-500words)
Inquiries : Prof. D.L. McDowell
Woodruff School of Mech, Engineering
Georgia Institate of Technology
Atlanta, GA 30332-0405, USA
Tel 404/894-5128
October 16, 1991
Symp.on ThermoMechanical Fatigue Behaviour of Materials
Location : San Diego, Cal,, USA
Sponsors : ASTME-9
Deadlines : Qct 16, 1990 - Abstract (300-500words)
Aug 16, 1991 - Final manuscripts
Inguiries i Prof. Huseyin Sehitoglu

Dept. of Mech. Engineering, University of Illinois
1206 W, Green, Urbana, IL 61801, USA
Tel 217/333-4112

November 5-6, 1991

Behaviour of Single-Crystal Superalloys

Location : ONERA, Chatillon, France
Organizer : MECAMAT, France
Inguiries : Dr. D. Nouailhas

ONERA, Direction des Structures

BP 72, 92322 Chatillon cédex, France

Tel (1)46571160 x 3018, Fax (1)46544746
November 12-13, 1991
Symposium on Cyclic Deformation, Fracture and Non-
destructive evaluation of Advanced Materials

Location 1 San Antonio, Texas, USA

Sponsors : ASTME-9

Inguiries : Dr. M. R. Mitchell, Rockwell Int. Science Center
1049 Camino dos Rios

Thousand Qaks CA 91360, USA
Tel 805/373-4450
November 14-15, 1991

Instrumented Impact Testing of Metallic Matenals

Location : NPL, Teddington, UK

Organizer : Div. of Materials Metrology, NPL, UK

Deadlines : Sep21, 1991 - Abstracts (200-300 w}
Oct 27, 1991 - full paper

Inquiries : RK.Varma

D.M.M. 8-07, National Physical Laboratory
Teddington, Middlesex TW11 OLW, UK

March 9-12, 1992
2nd Int. Conference on Sandwich Constructmn

Location : Gainesvill, Florida, USA
Deadlines : Augl, 1991 - Abstract (250 words)
Oct 15, 1991 - Notification of acceptance
Jan 31, 1992 - Carmara ready manuscript
Inquiries  : 2nd Int. Conf. on Sandwich Construction

Dept. of Aerospace Engineering

Mechanics & Engineering Science

231 Aerospace Building, University of Florida
Gainesville, FL. 32611-2031, USA

Tel. 904/392 0961, Fax 904/392 7303

March 31 - April 2, 1992

Structural Integrity Assessment

Location : Manchester, UK

Organizer : Dynamic Testing Agency,

Engineering Integrity Socicty

April 30, 1991 - Abstract (200-300 words)

May 31, 1991 - Netification of acceptance

Sep 30, 1991 - Paper for review

Nov 30, 1991 - Final version

: Prof. P. Stanley
Univ. of Manchester, Dept. of Engineering
Simon Building, Oxford Road
Manchester M13 9PL, UK

Deadlines

Inguiries

March 31 - April 2, 1992
Fatigue and Fracture of Inorganic Composites
Location : Cambridge, UK
Deadlines : June 30, 1991 - Abstracts
Aug 31, 1991 - Notification of acceptance
March 31, 1992 - Full paper
: Dr.K.Knowles
University of Cambridge
Dept. of Materials Science and Metallurgy
Pembroke Street
Cambridge CB2 3QZ, UK

Inquiries

April 7, 1992

16. Sitzung der SVMT-Fachgruppe Bruchmechanik und
Ermiidung. Themes: Large Scale Structural Testing of
Components

Location : Ecole Pol. Fédérale Lausanne (EPFL), CH

Language : German and French, others ask Dr. Prodan

Deadlines : March 1, 1992 - announcement of
contributions and registration

Inquiries : Dr.M. Prodan

Alusuisse-Lonza Services Ltd.,
2212 Neunhausen am Rheinfall, Switzerland

April 28 - May 1, 1992
Symposium on the Promotion of the Application of Local
Fracture/Damage Models to Engineering Fracture Problems

Location : Tempe, Arizona, USA

Sponsor : Comm on Fracture Mechanics of AMD

Deadlines : Sep 1, 1991 - Abstract (300-500 w)
Oct 30, 1992 - Full paper

Inquiries : J.H.Giovancla

Metallurgy and Fracture Mechanics
Poulter Lab., SRI International

333 Ravenswood Avenue

Menlo Park, CA 94025

Tel (415)859-3252, Fax (415)859-2260
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G ENDA cont'd

May 4—5, 1992
2nd Symposium on Advances in Fatigue Lifetime Predlcuve
Techniques
Location : Pittsburg, Pennsylvania, USA
Sponsors : ASTMD-30 '
Deadlines : July 5, 1991 - Abstract (300-500words)
March 5, 1992 - Full manuscnpts
Inguiries : E.T.Camponeschi
David Tayler Research Center, Code 2802
Annapolis, MD 21402 '
Tel. 301/267-2165
May 4-5,1992
11th Symposinm on Coimposite Materials: Testing & Design
Location : Pittsburg, Pennsylvania, USA
Sponsors : ASTME-D
Deadlines : June 3, 1991 - Abstract (300-500words)
March 29, 1991 - Full manuscripts
Inguiries : M. R. Mitchel
Rockwell Int. Science Center
1049 Camino Dos Rios
Thousand Qaks, CA 91360, USA
Tel. 805/373-4450
May 6, 1992
Fractography of Modern Engineering Materials II
Location : Pintsburgh, PA, USA :
Sponsor : ASTM D-30/E-24
Deadlines : Jul 8, 1991 - Abstract (300-500w)
March 6, 1992 - Final manuscript
Ingquiries : JLE.Masters
NASA Langley Research Center, MS 188E
Hampton, VA 23665
Tel 804/864-3478, Fax 804/864-3800
May 17-21, 1992
5th Int. Conference on Creep
Location : Orlando, Florida, USA
Deadlines : May 1, 1991 - Abstracts (500 w)
Nov, 1, 1991 - Full paper for review
Feb 1, 1992 - Final manuscript
Ingquiries : C.H.A.Townley
Berkeley Nuclear Laboratories
Berkeley, Gloucestershire GL13 9PB, UK
May 18-20, 1992
Slow Strain Rate Testing: Research & Engineering Applica-
tions
Location : Pittsburgh, PA, USA
Sponsor : ASTM G-1/NACE
Deadlines : Sep 30, 1991 - Abstract (100 w)
March 20, 1992 - Fmal manuscript
Inguiries : R.D.Kane
Cortest Laboratories Inc.
11115 Mills Rd., Suite 102, Cypress, TX 77429
Tel 713/890-7575, Fax 713/890-3336
May 19-22, 1992
Fatigue Design 1992
Location : Helsinki, Finland
Organizer : Technical Research Centre Finland (VTT)
Sponsor : ESIS
Deadlines : Nov 30, 1991 - Abstract (100-500 w)
Inquiries  : Dr. Aslak Siljander
" VTT, Metals Laboratory
PO Box 26, 02151 Espoo, Finland
Tel. 358-0-456 5857, Fax 358-0-456 7002

May 20-21, 1992
Automation of Mechanical Testing -
Location : Pittsburgh, PA, USA
Sponsor : ASTME-28
Deadlines : May 20, 1991 - Abstract (300-500w)
March 20, 1992 - Final manuscript
Inguiries : D.T.Heberling
Armco Steel Co. L.P.
Middletown Works Met, Lab.
1801 Crawford Str., Middletown, OH 45043
Tel 513/425-3225
May 31-June 5, 1992
7th Int. Conference on Pressure Vessel Technology - ICPVT
7
Location : Diisseldorf, Germany
Inguiries : Secr, German Committee of the ICPVT
TUV
KurfiirstenstraBe 56, 4300 Essen 1 Germany
Fax 0201-8111 120
June 1.5, 1992
1st Int Conference on Fracture Mechanics of Concrete
Structures
Location : Breckenbridge, Colorado, USA
Organizer : Northwestern University
Deadlines : Nov 1, 1991 - Abstract (1 page)
Dec 185, 1991 - Notification of acceptance
Feb 1, 1992 - Camara ready papers
Inquiries : Dr.Z. Bazant
Walter P. Murphy Professor of Civil Engineering
Northwestern University
Evanston, [LL 60208-3111, USA
Tel 708/491-4025, Fax 708/467-1078
June 2-5, 1992
Int. Conference on Pipeline Reliability
Location : Calgary, Alberta, Canada
Sponsor  : CANMET, Energy, Mines and Resources, Canada
Deadlines : May 1, 1991 - Abstracts (200 words) :
Nov. 1, 1991 - Full papers for review
March 1, 1992 - Camara-ready man.
Language : English, French (simult. transl.)
Inguiries : Dr.R.W.Revie
CANMET, Metals Technology Labs
568 Booth Street
Ottawa, Ontario K1A 0G1, Canada
Tel. 613/992-1703,Fax 613/992-8735
June 14-19, 1992
2nd Int. Offshore and Polar Engincering Conference
Location : San Francisco, CA, USA
Deadlines : Aug 1, 1991 - Abstracts (300-400 words)
Inquiries : ISOPE-92 San Fransisco
ISOPE, P.O. Box 1107
QGolden, Colorado 80402-1107, USA
Tel 1-303-273-3673, Fax 1-303-420-3760
June 15-17, 1992
Symposium on Automation in Fatigue and Fracture Testing
and Analysis
Location : Paris, France
Sponsors : SF2M, SAE (France),ASTM E-$ (USA)
Deadlines : March 18, 1991 - Abstracts (300-500 w)
Inquiries : Claude Amzallag :
UNIREC-Centre Commun de Recherche
BP 50-3254, Firminy, France
Tel. (33)77-403372
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AGENDA

]
cont'd

June 22.27, 1992

3rd Int. Conference on Aluminium Alloys: Physical and
Mechanical Properties

Location : Trondheim, Norway

Organizer : NTH, SINTEF, Norway

Deadlines : follows (March 1991)

Inquiries : 3rd Int. Conference on Aluminium Alloys

SINTEF Metallurgy, 7034 Trondheim, Norway

June 30-July 2, 1992
24th National Symposium on Fracture Mechanics

Location : Qatlinburg, Tennessee, USA
Sponsors 1 ASTME-24
Deadlines : July 30, 1991 - Abstract (300-500words)
April 30, 1992 - Full manuscripts
Inquiries : Prof.].D.Landes
Univ. of Tennessee
Dept. of Engineering Science & Mechanics
310 Perkins Hall
Knoxville, TN 37996-2030
Tel. 615/974-7670, Fax 615/974-2669
July 1.3, 1992
Computer Aided Assessment and Control: Localized
Damage
Location : Southampton, UK
Organizer : Wessex Inst. of Technology, UK
Sponsors : ESIS, ISBE
Deadlines : Oct 27, 1991 - Avstract (300 words)
Inquiries : Dr.M.H. Aliabadi
Wessex Institute of Technology
Computational Mechanics Institute
Ashurst Lodge, Ashurst
Southampton S04 2AA, UK
Tel (44)703 203223, Fax (44)703 292853
July 6-9, 1992
4th Int. Conf. on “Structural Failure, Product Liability and
Technical Insurance”, SPT-4
Location : Vienna, Austria
Organizer : TU Vienna
Deadlines : Oct. 31, 1991 - Abstracts (300 words)
April 30, 1992 - Full papers
Inguiries : Doz, Dr, HP, Rossmanith
Institute of Mechanics of TU Vienna
Wiedner Hauptstr, 8-10/325
1040 Vienna, Austria
Tel (0222)58801-5514,5519 Fax (0222)5875863
July 10, 1992

Advanced Workshop/Seminar on Teaching and Education
in Fracture and Fatigue - Analysis and Prevention

Location : Vienna, Austria
Organizer : TU Vienna

Sponsors : ESIS, ICF

Inguiries : Doz.Dr, HP, Rossmanith

Institute of Mechanics of TU Vienna

Wiedner Hauptstr. 8-10/325

1040 Vienna, Austria

Tel (0222)58801-5514,5519 Fax (0222)5875863

September 7-10, 1992
Materials for High Performance

Location : Birmingham, UK

Organizer : Interdisciplinary Rescarch Center in
Materials for High Performance Appl., UK

Deadlines : Nov.1,1991 - Abstracys
Jan. 1, 199} - Manuscript instructions
March 31, 1992 - Manuscripts

Inguiries : Prof. M.H. Loretto, IRC 92 Office

The Univ. of Birmingham
Edgbaston, Birmingham B15 2TT, UK
Tel. (021)4145215, Fax (021)4143441

September 7-11, 1992

3rd International Conference on Low Cycle Fatigue and

Elasto-Piastic Behaviour of Materials

Location : Berlin, FRG

Organizer : DVM, Berlin, FRG

Deadlines : May 1, 1991 - Abstract (1000 w, 2 fig)
June 15, 1991 - Notification of acceptance
Oct. 31, 1991 - Full manuscripts
Jan 31, 1992 - Final acceptance notice

¢ Prof.Dr.-Ing. K.-T.Rie
Inst. f. Oberflichentechnik und Plasmatechnische
Werkstoffentwicklung, TU Braunschweig
Bienroder Weg 53, 3300 Braunschweig, FRG
Tel (0531)391-9402 Fax (0531)391-4577

Inquiries

September 21-25, 1992
9th European Conference on Fracture Mechanics (ECF9):
Reliability and Structural Integrity of Advanced Materials

Location : Belgrade - Novi sad, Yugoslavia

Sponsor : ESIS

Deadlines : Oct 15, 1991 - Abstract (300 words)
April 1, 1992 -Full paper

Inguiries : Prof. 8. Sedmak

Faculty of Technology & Metallurgy
Kamegijeva 4, 11000 Belgrade, Yugoslavia
Tel. (38)11-3277960r 325223,Fax (38)11-320847

September 23-24, 1991 .
Shallow Crack Fracture Mechanics Tests and Applications

Location : Cambridge, UK

Organizer : The Welding Institute, Cambridge, UK
Deadlines : Dec 13, 1991 - Synopsis (300 words)
Inquiries : Tony Gray

TWI, Abington Hall, Abington
Cambridge CB1 6AL, UK
Tel (44)223 891162, Fax (44)223 892538

October 5-7, 1992
Int. Conf. on Corrosion-Deformation Interactions

Location : Fontainebleau, France
Organizer : Electricité de France/Université de Lille
Sponsor 1 ESISetal.
Deadlines : Dec 15, 1991 - camara ready ext. abstract
July 1, 1992 - Full paper
Inquiries 1 Prof. T. Magnin
Université de Lille T
Lab. de Métallurgie Physique
UA CNRS Batiment C6

59655 Villeneuve d’Ascq cédex, France
Tel (33)20434944, Fax (33)20434040
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I June 8-14, 1993

: VIII International Conference oz Fracture (ICF8)
Location : Kiev, USSR '
S Sponsors : Int. Congress on Fracture
Organizer : Ac. of Sciences of the Ukrainian SSR
Deadlines : to be announced later
Inquiries : ICFS8 Secretariat

October -17, .
Int. Conf. on Bond in Concrete: From Research to Practice
Location : Riga, Latvia

Organ.:zer : CEB Task Group VI/1, Riga Techn. Univ. Karpenko Physico-Mechanical Inst. of the
Deadlines : Dec 1, 1991 - Abstract (200 w) . . . .
June 30, 1992 - Full paper Academy of Sciences of the Ukrainian SSR
Inguiries : Prof, Felix Bulavs 5, Naukova St., 200601 LVIV, USSR
RTU, Kalku iela 1, Riga 226355, Latvia
Tel 7 0132 612762, Fax 7 0132 212206 June 1995 |
¢ » Fax 7th International Conference on Mechanical Behaviour of
Materials - ICM7
ZN::‘;:?‘Z. :—:L:;nl?‘:i cture and D £C i ‘ d Location : The Hague, The Netherlands
el acture amage of Loncre gan Sponsors : Int. Congress on Mech, Behaviour of Materials

", B
EOM:‘. ) FD(_:RVZ. Aust Organizer : ESIS/Delft University
cation - Vienna, Austna . ) | Deadlines : 1o be announced later

Organizer : TU Vienna ., s .
o X . Inguiries : ICMT Scientific Secretariat
Sponsor  : ' Austrian Fed. Economic Chamber c/o Prof. A. Bakker

Deadlines : March 31, 1992 - Abstracts (300 words) Delft Univ. of Technology

Lon _ fE“l"lf }1 1(?92 ) F‘E".Pa‘;‘:'s 4 Lab. for Materials Science & Technology
e T iy ren ) - PO Box 5025, 2600 GA Delft, The Netherlands
nquiries @ D0Z UL T.7. ROSSMANt Tel (31)15-785418, Fax (31)15-786730

Institute of Mechanics of TU Vienna

Wiedner Hauptstr, 8-10/325

1040 Vienna, Austria

Tel (0222)58801-5514,5519 Fax (0222)5875863
November 18-19, 1992

Please do not forget our deadline for

copy for Newsletter 17

E‘E::Egon[v[ :;:]cl:;;l:lr;cy .o; Loa: a::ztram Mealsuren}enls of Winter 1 9 9 1 / 1 9 9 2

Kzaﬁi%s gi%%ggﬁ'iﬁi;t (300-500words) All copy (including Agenda items) should
Sop 1 61992 - Full mamuscripts reach ESIS Office beforq:

s b Fely November 22, 1991
Canton, MA 02021 Thank you

" Tel. 617/575-5479

E ESIS Newsletter Subscription and Membership Application Form

Cross the appropriate box(es) :
D Please send me the ESIS Newsletter free of charge

Note that this is only required if you did not subscribe before, or 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 DAl. 45,- (fourty-five Dutch guilders) subscription fee for 1991 is payed by:
« transfer to the ESIS/EGF bank account, 10.42.10.753 at the RABO Bank,
Barendrecht, The Netherlands;
'« 'enclosed Eurocheque in Dutch guilders (please do not forget your card number).

Surname: . Initials: Title(s):
Address : :

Please return this form to : ESIS Office, attn. prof. A. Bakker
¢/o Laboratory for Materials Science and Engineering
P.O. Box 5025
2600 GA DELFT, The Netherlands

Organizations that wish to register 5 or more members as ESIS member, with a 20 %

reduction on membership fee, should write to the ESIS Office at the above address.
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