Fracture is too restrictive.

Our secretary evoked these
questions in his report on the
Council meeting which took
place at ECF7 in Budapest
(Sweeping Changes in EGF’s
Policy, Newsletter Nr. 7). A
group of senior EGF members
convened by the previous Ex-
ecutive Committee had dis-
cussed the matter but could not
produce in time a detailed pro-
posal on a new wording of the
objectives and a new name to be
submitted for Council decision.
At Budapest, Council agreed
unanimously that the new Ex-
ecutive Committee should con-
vene a special Committee to
further elaborate the changes of

then organize a vote by postal
ballot.

This will be done during
1989. However, we want the
basis of consultation to be as
wide as possible. Herewith I
solicit all interested EGF mem-
bers who are concerned about
these issues to write to me and

D

give me their views and ideas (I
appreciate that some of you
have already done it). As a basis
for the reflection, I will first give
some explanations on the situ-
ation and future trends of EGF
and then review some of the
ideas discussed until now.

Fe S Newsletter
IS EGF CRACKING |
AT ITS SEAMS?

Received from L.H. Larsson, EGF President
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Situation of EGF today
The description of the actual

status of our affairs does need

many words : just have a glance

at page 2 of this Newsletter.

EGF is not only an organization
intended to assure the continuity

page 3

the objectives and the name, and
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We still need your help....

It is already two years ago that I wrote the first of these editorial remarks in
the first issue of the EGF Newsletter. The headline was then “We also need your
help”. Much has been changed since then, but our need for your help is still
standing, it is even increasing.

With regard to copy for the Newsletter we have no complaints, Task Groups
and Working Parties have recognized it as an ideal channel for communicating
their activitics and plans. Announcements of symposia etc. are even too
numerous, and we must apply criteria for printing them (apart from including
them in the Agenda section, which remains unrestricted). We could. use some
morc short technical communications. These should preferably be not longer
than 3 pages (about 5 typed Ad pages).

‘Where we really need your help is with forming a forum that votes on the
admission of officiall EGF documents. Various Working Parties are working
hard drafting such documents. By enrolling yourself as EGF member (sec back
cover) you will also become a member of this forum, helping EGE wilh making
this giant step forward in its development,

Last, but not least, we desperately need finances to camry out our plans. We
have arrived at the conclusion that we have to attract sponsors to financially
support our activities. You could help us by convincing your organization that
it is worthwhile o become an EGF sponsor. Please contact me il your
organization has not yet been approached. '

the editor
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Yes, dear EGF member, it is. But maybe I should reassure you at once that this does not refer
to any internal trouble nor discordance between Executive Committee, Task Groups and Special
Committees. All this is running smoothly.

The meaning of the eye-catching title is simply that EGF has developed so fast that it has
outgrown the objectives defined in the Statutes and that even the name European Group on
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Cont'd from page 1

of the European Conferences on
Fracture. Our vitality stems from the
continuous activities of owr Task
Groups and Committees, These

activities are not limited to fracture.

Fatigue is another failure mechanism
which is covered by a Task Group.
Another  non-fracture  failure
mechanism, plastic instability, is
considered in the assessment of
cracked components (which is one of
the problems addressed by the Task
Group on EPFM). This Newsletter is
one of the major outputs of our
publication policy. EGF Publication 4
will come out in a few months, five
other EGF Publications are in the

pipeline.

Future trends

EGF is continning {0 grow, There
are plans for new Task Groups, for
example on ceramics, and rocks and
concrete. The existing Task Groups
are expanding their activities. We may
assume that in a near future practically
all areas embaodied in the terms fatigue
and fracture, and the very generic term
fracture mechanics technology will be
covered by EGF activities. EGF is
going to play a role as an expert organi-
zation for standards making bodies,
There are challenging big problems in
the ares of structural integrity (for
example the problem of transferability
of test specimen results (o the predic-
tion of the behaviour of structures) in
which a breakthrough is possible only
by collaborative international efforts,
Qur activities in education and train-
ing need to be strengthened. Our future
goal is financial independence but we
are still in a transition period where we
need sponsors in- addition to the in-
come from membership fees and from
EGF Publications,

Objectives

Although the definition of the
Objectives of the Group in the actual
version of our Statutes contains, in
addition to fracture, such key-words as
fatigue, strength of materials and fail-
ure problems, it has been criticized as
inadequate. The discussions initiated
by the previous Executive Commit-
tees led to the conclusion that the ob-
jectives should be reworded in the
following style :

1, The objectives of the Society are

to foster research into the prevention of

failure of engineering materials and

structures. These objectives include :

a) interdisciplinary research into the
phiysical behaviour of enginecring
materials and stroctures,

b) development and assessment of
new testing methods,

¢) improvement in engineering de-
signs,

d) improvement in manufacturing,
ingpection and maintenance
procedures,

¢) dissemination of knowledge,

f) the education of young smermsls
and engineers.

2. The Society shall, in order to fulfil

the objectives listed in 1., both solely

and in co-operation with other bodies :

a) convene special Committees, Task
Groups and Working Parties,

b) produce and distribute regular
publications,

¢) hold regular European Confer-
ences on Fracmre,

d) hold or support appropriate Semi-
nars and Symposia on specific
subjects related to the objectives of
the Society,

€) seek association with other socie-
ties,

f) maintain a Registered Office.

Name

The name European Group on
Fracume has some major disadvan-
tages. We have grown to somcthing
much more than a group. Many people
think that European Society would be
a much better term. On the other hand,
we are not limited to fracture. But
that's where the difficulties begin.
Euwropean Sociely for the Avoidance
of Failure would be technically cotrect
but two possible disadvantages have
been pointed out. One objection is that
the name should not contain a negative
word like avoidance or prevention.
Another objection is the vagueness of
the word failure. European Society for
testing and Materials (ESTM) would
sound good (and ambitious if associ-
ated with ASTM), But, on the other
hand, it is maybe too restrictive : our
goals are not limited to iesting and we
are also looking at structures, the be-
haviour of which is not only dependent
on the material. European Society for
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R
Matmals ancl Sn'uculres and Euro-
pean Society for the Fracture of Mate-
rials {(and Structures) are further pro-
posals which have emerged.

Call for ideas

As mentioned earlier, a special
committee will elaborate this year a
detailed proposal for the wording of
the cbijectives and the new name. An
input from a large number of members
is necessary as a starting point. Expe-
rience has shown that when a small
group discusses these issues it eventu-
ally comes to an agreement but if a few
more people are added to the circle,
they usually will point out to some
flaws in the proposals. This is because
different people have different back-
grounds and experiences. Please write
to me about your views on the objec-
tives and the name of our society. I
would appreciate receiving your com-

. ments before March 15, 1989.
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Wrong exposure ?....

We received the following criticism to the article “Irwin and Orowan Exposed” by R.N.
Stevens and F. Guiu, printed in EGF Newsletter 7.

Happily since Orowan and Irwin knew the first principle of thermodynamics they are not exposed
to the criticisms of Stevens and Guiu . The heat dissipated by plastic deformation must be included in
the energy balance. The strain energy release rate does not care about its destination and it must include
both terms AE and AE of Stevens and Guiu. Hence I do not see where there is a problem, except maybe
at Queen Mary College. D. Frangois, Ecole Centrale Paris, France Cont'd alongside

Digital Materials Testing.
The dawn of a new era.

The proven performance of Instrons
digital series is another example of our
position as the world's leading manufac-
turer of advanced materials testing
systems. .

Backed by skilled staff reacly to advise
you in offices around the world, our
experienced engineers can be quickly

multiple microprocessars in a parallel available to support your needs.
processing environment. They provide If you would like to know more about
drift-free, digital closed{oop contral for the 4500 and 8500 Series of digital

the best static and dynamic performance. materials testing systems please contact
The result is greater resolution and us taday: [nstron Limited, Coronation
accuracy, 32-bit waveform generation, Road, High Wycombe, Bucks. HP12 35Y.
faster data han]dB]i}'!g ar?d higher Irfgliability. Tel: 0494 464646, Telex: 83222. Ldﬂ&
A standard GPIB Interface simplifies

computer integration, for using Instron's IN s TRON % [m[’@t M-"‘"
wide software range.

Belgium and Luxembourg Tel: Deurne, Beélgium (03} 521 0907/08 Telex: 35555. Halland Tel: (020) 46 3479
Scandinavia Tek: Stockho!m, Sweden (08) 597247, Telex: 13102

Instron has designed a new range of
testing instruments, the 4500 and 8500
Series, which are digital in both systern
control and data handling. They provide
digital architecture for today with all the
flexibility to meet tornormow's most
demanding needs.

Instron’s new systems employ
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....No, wrong viewpoint

We asked, of course, the authors to comment on this criticism. Their reaction is given below.

We are pleased to see that our note has provoked some reaction from the readers and we hope that
a discussion on the subject of the note may help in promoting an understanding of the proper role of
plastic deformation on the propagation of cracks. '

Professor Frangois is of the opinion that the “heat dissipated by plastic deformation must be
included in the energy balance”. The point of our note is that since dislocation motion reduces the
combined strain energyimechanical energy of the system just as crack growth does, inclusion of plastic
work (using the proper sign) increases the combined energy release rate, thus suggesting that plastic
deformation should make crack growth easier, contrary to experience.

We note incidently that “strain energy release rate” is something of a misnomer, since strain energy
may be increased or decreased by crack growth depending on external constraints.

It is not clear whether professor Frangois agrees with the arguments and conclusion of our note.
We obviously stand by them. F. Guiu, Queen Mary College, London, UK
Further reactions are welcome, and can be sent to the editor.

TAUAND CALL FOR PAPERS
FRATTURA (IGF)
' “ - European Group on Fracture
), ‘
POLITECTICO DI TORINO

Torino Iltaly 1-5 October 1990

The European Conferences on Fracture have, since their first round in Compiégne in 1976,
represented the major biennial European forum for engineers and researchers in the field of Fracture
Mechanics and related scientific and technological areas, They constitute one of the most efficient
means of the EUROPEAN GROUP ON FRACTURE (EGF) to fulfil its statutory objectives.

The 8th edition, ECF8, will be organized in Torino by the GRUPPA ITALIANO FRATTURA
(IGF) on behalf of EGF from October 1 to 5, 1990. It will represent the occasion for an in-depth
outlook to the 90’s and to the global integrated challenge they will pose to Engineers and Materials
Scientists.

The Conference will comprise Invited Plenary Lectures, presentation and discussion of Contrib-
uted Papers, as well as Poster Sessions about various themes centred on:

Fracture Behaviour and Design
of

Materials and Structures

Prospective authors are requested to submit a 300 word abstract to IGF, signalling their
preference for oral or poster presentation by September 15, 1989. A European Scientific Advisory
Board will decide on the acceptance for presentation and publication in the proceedings. Authors
will be advised upon acceptance by December 15, 1989. Final manuscripts have to reach IGF by
March 15, 1990 for incorporation into the ECF8 PROCEEDINGS.

IGF, c/o0 Prof. Donate FIRRAO
Politecnico di Torino, Dip. Scienza det Materiali e Ingegneria Chimica
C.so Duca degli Abruzzi, 24
1110129 Torino, Haly
Tel. {39) 11-556.7777/6763, Telefax (39) 11-556.6789/7990, Telex 220646 PCLITO
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THE BRITE/EURAM PROGRAMME (1989-1992)

We received the following description of CEC’s BRITE/EURAM programme. As fracture
mechanics is part of some of the priority themes of this programme, we thought that this descrip-

tion might interest our readers.

SUMMARY

The area of new materials and new technologies is
growing in importance due to the industrial needs for better
competitiveness and better reliability of products and proc-
esses. This has been taken into account by the Commission
of the Ewropean Communities which, through the BRITE/
EURAM programme, will help the European industry to
face this challenge.

INTRODUCTION

The Research and Technological Development pro-
grammes of the European Community aim at the scientific
and technological improvement of European enterprises as
regards their competitiveness; Community programmes are
not designed to replace the naticnal programmes but rather
to complement them.

For the first time in 1987 a Framework Programme on
research has been adopted unanimously by the Council of
Ministers. The total Community budget for research and
development has been increased up to 5.4 BioEcus, covering
the period 1987-1991. The financial volume of this Frame-
work. programme might scem very low in absolule terms
(lower than 4% of total R&D budget of the member states or
25% of the European Community budget) but its strategic
importance is fundamental for the stimulation it brings to the
European enterprises,

BRITEEURAM PROGRAMME (1989-1992)

The BRITE/EURAM programme enters in one of the
eight chapters of the Framework programme; it aims at the
application of new materials and development of new indus-
trial technologies within the European manufacturing indus-
try and is based on the success of the first programmes
covering the research on new industrial technologies
(BRITE) and on new materials (EURAM); the integration of
these two programmes has revealed necessary due to their
partial overlap and strong interaction.

The BRITE/EURAM objective is the improvement of
the technological level of European manufacturing industry
and through this its competiliveness in world markets,
BRITE/FURAM sees it as its task to strengthen the co-
operation between different sectors of industry, between
enterprises, enterprises and research centres, enterprises and
universities, in the areas of research towards new materials
and development of new technologies.

Organizations from EFTA countries will be allowed to
participate on collaborative research projects, under specific
conditions.

BRITE/EURAM will cover the following areas, with , if
possible, interdisciplinary and multi-sectorial approaches:

- Advanced materials technologics
- Design methodology / assurance for products & processes

- Application of advanced manufacturing technologies

- Technologies for manufacturing processes

- Aeronautic rescarch (in areas not covered above)
limited to 7% of the budget.

The total budget for the next 4 years will be roughly 1000
MioEcus, 50% of which will be financed by the Commission
of the European Communitics (499,5 MicEcus),

90% of the budget will be dedicated to industrial applied
research (financed also by the industrial participants); this
requircs the participation of 2 industrial independent enter-
prises from 2 different Member States to a pre-competitive
project over a period of 2 10 4 years directed at R&D having
a commercial pay-off in 5 to 10 years.

7% of the budget will be used to fund focused fundamen-
tal research on specific themes (advanced materials tech-
nologies for the 1989 call for proposals) 10 be carried ont by
universities - or associated research laboratories - from 2
different Member States and supported through endorse-
ment of their objectives by 2 independent industrial enter-
prises from 2 different Member States. The funding on
selected projects might be up to 100% of marginal costs.

Co-ordinated Actions will also be financed in the frame
of such a programme (100% of co-ordination costs) which
offers a permanent call for proposals for such projects.

A particular attention will be given to projects involving
SME’s, such that their active participation might be encour-
aged. Feasibility awards will be allocated to those SME’s
willing to prepare for the next call for proposals, by giving
them limited fands to carry out good ideas by generating suf-
ficient technical information and experimental evidence,

With a limited budget this programme has to aim at the
best research to assure competitiveness of the manufactur-
ing industry and since the allocated budget is not sufficient
10 finance all the received proposals (rate of success is 1 over
4), a particular importance has to be given to the main criteria

for sclection which are detailed in the BRITE/EURAM.

Information package.

The first of the yearly calls for proposals will be pub-
lished in December 1988. The deadline for the submission of
these proposals is 12th May 1989, Each year a new call for
proposals will be launched with possible variation of priority
themes.

FRACTURE MECHANICS

Fracture mechanics related topics feature in some of the
priority themes in the 1989 Call for proposals, particularly in
technical areas 1 and 2;

- Advanced materials technologies;
- Design methodology and assurance for products and
processes.

Page 6
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For further information on how to take part in BRITE/ Commission of the European Communities
EURAM, to obtain publications (2 new synopses booklet Directorate General XII
with the approximately 220 BRITE projects curently BRITE/EURAM programme
funded to be available in late January 1989) or to register in 200 rue de la Loi, B-1049 Brussels
the BRITE/EURAM mailing list written reqmt should be Belgium

made to:
RAM P - NI
\dvanced Materials Technologi { policati F Manufucturing Technologi
- Metallic materials and metallic matrix composites. - Advancing manufachring practices {including transfer
- Materials for magnetic, optical electrical and super- and adoption of technologies used in other sectors).
conducting applications, - Manufactring processes for flexible materials (includ-
- High-temperature non-metallic materials (c.g. engineer- ing textiles, leather, non-woven materials compaosites
ing ceramics, special glasses). and packaging materials).

- Polymers and organic matrix composites.
- Materials for special applications (e.g. for food packag-  Technical Area 4

ing, medical applications). Technologies for Manufgcturing Processes
Technical Area 2 : _ - Surface techniques (improving resistance (0 wear, COImo-
Design Methodology and Assurance of sion and high temperatures in industrial application).
Products and Processes - Shaping, assembly and joining technologies.

- Chemical processes (including improved yield in chemi-
Quality, Reliability and maintainability in industry cal processes, new chemical separation techniques and

(especially for “‘just-in-time” manufacturing). improved performance of membrane technologies).
Process and product assurance (advanced testing, meas- - Particle and powder processes (incl. befter techniques to
uring, monitoring and centrol methods). optimize product shape, structure and stability).

7 B\

Task Group

Elastic-Plastic Fracture Mechanics

ANNOUNCEMENT
17th Plenary Meeting
Winterthur, Switzetrland, April 24-25, 1989

This is the FIRST ANNOUNCEMENT of the 17th Plenary Meeting of the EGF Task Group on
Elastic-Plastic Fracture Mechanics, The two days meeting will be hosted by Sulzer in Winterthur,
and our colleague Dr. M. Prodan will manage the local affairs.

The title of the meeting is:

Application of Fracture Mechanics to Failure Analysis
and to

Residual Life Assessment of Components Operating at High Temperature

Contributions on this subject will be particularly wclcome, but any other interesting work in the
field of EPFM will be accepted as well.

Participants and authors are kindly asked to register by writing to G. Angelmo (co-chairman of
Task Group EPFM, address see page 2). ‘

Authors are asked to enclose a short sumrnary (15 hncs), complcte w1th tltle, name(s) and
affiliation(s).

Furthcr details and hotel reservation form w111 be sent soon.

-/
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Workfng Party
“Fracture Mechanics Testing Standards”™

The WP Fracture Mechanics Testing Standards is thinking of extending the present draft of the EGF
Recommendations for Determining the Fracture Resistance of Ductile Materials to thin sections, i.e. to
configurations which often occur in Aerospace Applications.

Thin sections are often outside the thickness requirements for size independent data. This new action
would cover - among other items:
the introduction of centre cracked tensile specimens and the treatment of this configuration with
elastic plastic fracture mechanics methods which at the present time is not addressed in an existing
standard. _

We are seeking for volunteers - in particular from industries or research organizations related to
aerospace applications who are willing to actively contribute to a chapter in the EGF Procedure
addressing thin sections.

Please contact Prof, Dr.-Ing. K.-H. Schwalbe, address see page 2.

Round Robin on |
“Local Approach to Fracture”

Co-ordinator: F. Mudry

The definite draft will be sent to ihe participants by the end of January. The numerical part can be
started immediately after receipt of the documents.
Two different materials have been selected for the experimental part:

1) the material for ductile fracture experiments will be provided by MPA in Stuttgart;
2) the material for cleavage fracture experiments has been selected by KWU and the Fraunhofer

Instutut fiir Werkstoffmechanik in Freiburg.

( Workshop on )

Fracture Mechanics Characterization
of Austenitic Steels |

The Working Party of Fracture Mechanics Testing Standards is planning to hold a

Workshop on Fracture Mechanics Characterization of Austenitic Steels
next spring or summer. The main emphasis is on issues like:

-« applicability of existing or drafted standard test methods,
+ experimental techniques, e.g. measurement of crack extension,
* Size requirements,
+ characterization in terms of J-integral versus CTOD.

Those who wish to contribute actively are requested to contact
Prof. Dr. Ing. K.-H. Schwalbe, address see page 2..

\. S
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Working Party on R Curves and Tearing Instability

Co-ordinator: 1. Milne

This Working Party has been sitting for a number of years w1th the objectives of evaluating the
effectiveness of methods of analysis for ductile tearing against known structural tests. It has reported
on a number of exercises and come to somg valuable conclus1ons, the main ones for the present purpose
being:
(a) Fracture toughness data derived from small specimen tests can be apphed to large scale

structures using “standardized” procedures.
(b) Fail safe analysis can be made with confidence.
~ The methods of analysis used by the Working Party were not laid down, contributors being allowed
to use their own preferred method. This led, as expected, to a variety of methods being used. Some of
these are standardized and contain definitive instructions on how to perform each detail of the analysis.
Others are non-standard, and although relatively advanced, give the user total freedomn in performing
his analysis. As a consequence, practitioners could choose inappropriate methods of analysis, inappro-
priate models to simulate their structures, or inappropriate representations for their 1nput data.
Consequently one further, and crucial, conclusion could be drawn from these exercises, viz
(¢) There is a potential for confusion or ambiguity in many of the available methods which can
lead to non-conservative predictions.

While this conclusion would not be unexpected in a developing dlsmphne, when the d1s01phne is at the
advanced stage of being applied to critical items of industrial plants by practitioners who are not well
versed in the background of the different procedures, it is unacceptable. This exercise is therefore aimed
at developing EGF approved guide-lines for performing such methods of analysis.
The overall objective is — '
“To develop European recommendations for performing a failure analysis of
engineering structures, based upon existing international methods”.

A Working Party of interested people has agreed to address this objective. The Working Party
consists of -

I Milne, Chairman CERL, UK K H Schwalbe GKSS, FRG

K Akhurst CERL, UK A Cornec GKSS, FRG

S Garwood TWI, UK L Hodulak IWM Freiburg, FRG
G Angelino CISE, Italy S Bhandari Framatome, France
S Reale Univ. Firenze, Italy

The working Party has met, drawn up terms of reference, and has developed and is implementing its
initial activity plan, It is hoped to have some firm progress to report at the European Symposium on
Elastic Plastic Fracture Mechanics in Freiburg next October.

PRI P
New Task Group on Ceramic Materials

EGF plans to install a new Task Group Ceramic materials. Possible topics for task group activities are:
— testing methods (fracture toughness, sub-critical crack extension, fracture strength, joints, corrosion);
— multi-axial failure criteria;

— prediction of failure probabilities of components from results of test specimens;

— creep and failure behaviour of ceramic/ceramic composites. '

Interested persons should contact:

D. Munz or T. Hollstein

University of Karlsruhe Fraunhofer Institut fir Werkstoffmechamk
IMF-IV/ZSM, Postfach 3640 . Wohlerstralle 11

D-7500 Karlsruhe, FRG . - D-7800 Freiburg, FRG
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FRACTURE MECHANICS IN COUPLED FIELDS

Suggestions for the research scope of a new EGF Task Group
Recieved from : Prof. V.Z. Parton, Moscow Institute of Chemical Engineering

K. Marx Street, 21/4, 107884 Moscow, B-66, USSR

The principal Iines of activity of the Task Group are proposed to be as follows:

1.

3.

4,

Crack propagation in piezo-electric media: theoretical study in both static and dynamic electro-
elasticity formulations, for cracks oriented differently with respect to principal crystal axes. The
intended practical application is in ultrasonic piezo-ceramic devices. The important aspect of the
problem is the theoretical derivation and experimental justification of fracture criteria applicable to
piezo-electric materials, \

. The magneto-elastic analysis of surface crack propagation in electro-conducting media subjected to

an external electro-magnetic field (induction heating). Analysis of mechanical, electro-magnetic,
and thermal field distributions in the vicinity of a crack tip in a thin current-carrying plate or shell.
Strenght analysis and crack propagation study for bodies subjected to thermo-diffusion fields, with
potential applications in corrosion protection.
Experimental study of the effects of the electromagnetic field on crack development in conducting
materials, with a view to crack arrest control.

In the first three items, both analytical and numerical approaches to the respective problems are
foreseen. Co-operation of different European research centers in both theoretical and experimental
studies is envisaged. '

Those who wish to participate in this Task Group are requested to contact Prof. Parton at the above
address, or the EGF Office — address see page 2.

Qrganizers

Prof. Dr. K.L. Maurer Prof. Dr.-Ing. M. Pohl

Department of Physical Metallurgy and Material Testing Department of Material Science/Material Testing

University of Mining and Metallurgy, Leoben Ruhr-University Bochum / FRG

Franz-Josef-Strasse 18 Universititstrasse 150, Postfach 102148

8700 LEOBEN, Austria 4630 BOCHUM, FRG

Organizing Societie “European Group on Fracture” EGF

“Eisenhiitte Osterreich” EHO
“Deutsche Gesellschaft fiir Metallkunde” DGM
“Deutscher Verband fiic Materialpriifung” DVM

Main chapters of the subject “Structure and Fracture” will be surveyed by 16 invited papers.
To go more deeply into special discussions it is intended to ask for short papers (about 5 min) about the following special
subjects:

and Fracture” will take place. Prospective contributors for the Postersession and Workshops are invited to submit the title
of their contribution {indicating Postersession or Workshops) and a short abstract of max. 70 words to one of the organizers.

the “Materialkundtich-Technische Reihe Borntriger” and distributed to all participants by the beginning of 1990

INTERNATIONAL CONFERENCE

STRUCTURE and FRACTURLE

May 31¢t - June 2™ 1989
Leoben / Austria

Structure and Fracture in high strenght steels
Fracture appearance caused by second phases
Grain boundary brittleness '
Parallel to the presentations of invited papers and the workshops, poster presentations concering the subject *“Structure

Deadline for the poster presentation and the short papers for the workshops will be February 28 ™ 1989.

Languages: German and English
Survey papers and all contributions for the poster presentation and workshops will be published in a special issue of
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MODEL 686.03 CERAMIC TENSILE GRIP —
Only 18 Ibs. per grip, this device features on
easy-to-use two-piece collar, a patented
floating piston for minimal bending strain
and eight fimes fewer moving parts than
other designs.

MODEL 632.59 AXIAL EXTENSOMETER —
Designed for testing ceramics and other
materials at very high temperatures, this
precision measuring device is water-cooled
and performs at up to 1,600°C (2,900°F).
Its many features include very low speciman
contact force and activation force, and
unsurpassed operating frequency, hysteresis,
linearity and travel compared to similar
devices. Versions are available for 2,500°C

(4,500°F).

Volume 7, No. 2

=TestingN

Foi- Advanced Ce

MODEL 657 HIGH TEMPERATURE
FURNACE — This unit offers a maximum
temperature of 1,600°C, and works with
three and four point bend fixtures, com-
pression platens, tensile grips, and exten-
someters. Heating elements are durable,
fast-heating Super 33 Kanthall®. Available
in along ar a short version (shown), the
long version {225mm heated length}
features extension rods to support the
.inihel‘ t JHII:VI t.

MODEL 642.05 BEND FIXTURE — Designed
for three and four-point bend testing, the
642,05 significantly redu:gs contact stresses

Materials Testing Edifion

ramic Materials Testing,
Only MTS Offers Complete Capability

by using rollers which are free to move
about bath axis of the specimen, This gives
you mare accurate, undistorted flexural test
data attemperatures up to 540°C{1,000°F}.
For temperaturas up te 175°C {350°F), the
extremely versatile Model 632,06 Exten-
someter (shown) measures specimen
deflection.

For bend testing with minimal contact
stresses at temperatures up to 1500°C
[2700°F), MTS offers the Model 642.85
Bend Fixture. Designed for tests on o variety
of materials, it easily accommodates
sintered or ground samples and canbe
ardered specifically for testing to MIL Spec.
1942, Specimen B or JIS 1601 Standards.

-

MODEL 646 HYDRAULIC COLLET GRIP —
Not only does the 646 offer the best
repeatables alignment of any fully reversed
tension/compression grip on the market, it
also is the easiest to use. Just slide the
specimen into the smooth collet — no bolts
or collars to secure. With optional parts, it
easily handles tough axial-torsional
applications or fracture mechanics testing.
And water-cooling is available for tests
using induction heating. ’

Every day, new developments in the exciting world
of advanced ceramics and composites are studied using
MTS test systems to obtain accurate, meaningful informa-
tion. The Model 810 Test System is one such system you'll

the components shown above or the many others that are
available. L .

And not only can we grovide the technology you'll
need fo test these materials for critical and traditional

find easy to configure for advanced ceramics testing, using -

applications, but our salesman and service engingers are
committed to giving you the best support in the business.

—
MTS

MTS SYSTEMS GIMBH
Potsdamer StraBe 23/24. D-1000 Berin 37
TELEPHONE (49)30-81002-0 TELFX (49)30-81002-100

€1 1989, MTS
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TASK GROUP on FRACTURE DYNAMICS |
New Working Parties

Chalrmen: Z. Bilek and J.F. Kaithoff

An increasing interest in fracture dynamics is observed over the last years. Numerous conferences,
workshops, seminars have been organized. Furthermore, various working parties have been formed,
both on the national and on the international level. The reason for this interest in fracture dynamics is
quite different: there is an interest from the academic as well as from the application point of view; there
is interest from people dealing originally with crack problems but also from those who are involved in
high rate material behaviour, EGF therefore, on the initiation of Dr. Bilek, Bmo, Czechoslovakia, has
started to form a Dynamic Fracture Task Group to serve as a forum for the exchange of current research
and application ideas in this field.

Discussions with several tesearchers from different countries together with the late Dr. van Elst
confirmed that there is a great interest in creating a dynamic fracture group on a European level. It
became also evident, though, that it would be preferable not to form new groups, but if at all possible,
{0 open existing groups to a broader level and to co-ordinate the activities between these groups. Fur-
thermore, to assure an effective work in the quite diversified fields of specialization in the area of
fracture dynamics it would be necessary to form at Jeast three Working Parties, dealing primarily with
the following subjects:

« Crack Arrest Methodology,
« Conventional Impact Testing,
« High Rate Impact.

Eventually, these working parties should be complemented by a fourth group on computational aspects.

Working party on Crack Arrest

A Working Party dealing with this subject is existing and actively working already (see also separate
report in this Newsletter). Of current interest are experiences with the newly accepted ASTM Standard
Test Method for determining the crack arrest fracture toughness of ferritic steels (E 1221) —in particular
shortcomings inherent in this procedure, the extension of the validity range of test techniques towards
higher material ductility, the correlation of crack arrest toughness data with other material properties,
the transferability of data to structural problems, and a better understanding of crack arrest in general.
The working Party is headed by Drs. Roos and Gillot, Staatliche Materialpriifungsanstalt, Stuttgart.

Working Party on_Conventional Impact Testing

Tmpact testing using pendulum test devices and conventional Charpy specimens (V-notched or pre-
cracked) or using drop weight techniques axe subject to be dealt with by this group. Because of the wide
spread practical importance of material data obtained by these techniques many activities are going on
in this area in the various countries: standard test procedures or recommended practices for data
acquisition and data evaluation have been or are currently established.

The UK. Dynamic Fracture Working Party has been engaged in this field since 1972 and has offered
to form the basis of a comesponding European Working Party. The U.K. Dynamic Fracture Working
Party so far has conducted a number of collaborative programs and established a standard test technique
for impact fracture toughness determination. Its current work program includes the development of
methods for determining impact initiation J-values and dynamic R-curves, the development of a
standard impact tensile test method, and the organization of collaborative test programs for impact
testing, It is recognized, that with a broader Furopean membership the Working Party will review its
name, the objectives to deal with and the means by which they are achieved.

People interested to join this Working Party should contact Dr. D.F. Cannon, British Railways
Research Centre, Derby, England to receive further details and the schedule of forthcoming meetings.
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Working Party on High Rate Impact
This working party will concentrate on impact test methods in the high rate field using eqmpment

based on Hopkinson bar techniques, gas guns, etc. In this highly specialized field a general forum for
the exchange of research ideas shall be established and. Co-operative research efforts shall be formu-
lated and co-ordinated. First activities will be a review of the various experimental techniques and
evaluation procedures in use, and the start of a collaborative test program for measuring high rate
material failure data. Objectives are a better understanding of high rate failure phenomena in general.
Furthermore, with the emphasis on practical applications, recommended testing methodologies shall be
established for different ranges of loading rate.

This Working Party will be organized by Prof. G. Pluvmage, University of Metz, France. People who
are interested in joining this Workmg Party should contact Prof. Pluvinage to receive further informa-
tion on forthcoming activities.

The outlined activities of the Working Parties and in particular also the names of the two Working
Parties dealing with impact are tentative. The Working Parties will constitute themselves by their
members. Suggestions for modifications and further activities are welcomed by the organizers.

The addresses of the chairmen and organizers of the Task Group with its Worlang Parties are
summarized on page 2 of this Newsletter.

Working Party “Crack Arrest”: Minutes of 2nd meeting

Co-ordinator: E. Roos

The meeting took place at MPA Stuttgart, FRG on June 9, 1988 and was attended by 13 participants
from 5 different countries. On behalf of the chairman of the Working Party, Dr. E. Roos, it was opened
by Dr. R. Gillot to discuss current issues in the field of crack arrest testing and evaluation.

Dr. P.P. Milella presented three papers on current research projects conducted at ENEA in Rome:

The first one dealt with experimental calibration of CCA and WOL specimens by means of the
friction method. It was shown that for a crack depth of a/W>0,55 there is an increasing difference
between the function f(x) according to Crosley and Ripling and the one measured by ENEA. At a/W
= 0,8 this difference is about 7 %, which results in smaller values for K, calculated by the ASTM
Standard Test Method compared to the ENEA results.

In the second presentation Dr. Milella sumnmarized the ENEA K - results from the ASTM Round
Robin. In contrast to the normal procedure of weld embrittlement, a different method was used to
produce a hardened zone around the crack starter notch. In this case the particular portion of the
specimen is induction heated by electrodes, one pressed into the half-circular notch and the second one
on the back of the specuncn This results in a widely uniform hardened zone across the specimen
thickness. It was possible to increase the stress intensity factor at initiation (K, ) to above 300 MPa m.

Finally, Dr. Milella gave a brief status report on a joint ENEA/Battelle Columbus program. The
objectives are to investigate the effects of neutron irradiation on tensile, Charpy-V-notch, J, -, and K, -
properties. The material is a A 508 C1. 3 ring forging, the specimens will be irradiated at the University
of Michigan at 285 °C up to a fluence of 3.10" neutrons/crm’

In the afternoon session, Prof. J.F. Kalthoff showed view-graphs with the results of the ASTM Round
Robin on crack arrest testing. These results clearly show a distinct linear decrease in K, with increasing

crack jump length. The question was raised which of the measured values should be used for design or
assessment purposes. The higher properties at short crack jumps seem to be more meaningful. This
matter needs to be further investigated.

It was discussed if the topic of the Working Party “Crack Arrest” should be extended to the field of
dynamic fracture mechanics. This definitely would be of mutual benefit to all experts investigating
dynamic crack propagation and crack arrest.
 Prof. J.F. Kalthoff as chairman of the Task Group “Fracture Dynamics” will discuss that issue with
his co-chairman, Dr. Z. Bilek. The decision therefore was postponed.

The next meeting will be held in Stuttgart on March 2, 1989. An invitation will be mailed in time.
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EGF Task Group on POLYMERS AND COMPOSITES

Chairmen H. H. Kausch and J. G. Williams

This is a short report of the
meeting on 24th-26th October
1988. We were pleased to wel-
come Walter Bradley form
Texas A&M who described the
ASTM efforts.

On Monday afternoon the K. -
G, standard was reviewed again
and some modifications sug-
gested by the ASTM group were
discussed. A revised protocol
will be prepared and circulated
for comment. It was felt that one
material Round-Robin should
now be performed to check out
this “final” version and DuPont
has been asked if they can pro-
vide Nylon 66 specimens for
this. If this can be arranged the
material will be circulated soon.
Nylon was chosen because it
should work well but is tncky to
notch.

- Tt is hoped that delegates will
now try and promote this final

version as a national standard.
Dr. Cawood and Prof. Williams
will write a paper describing the
scheme for “Polymer Testing”
and also approach British Stan-
dards. The ASTM group are pro-
ducing a draft standard for their
March 1989 meeting.

There was a short discussion
on nomenclature again and Prof.
Kausch reported that there could
be a discussion on this (now
confirmed) at the Houston ICF
meeting.

The Tuesday session was
taken up entirely with discus-

sion on the mode I and II lami-

nate testing. This was very
thought provoking and there has
clearly been a good deal of prog-
ress made. It was decided draft
protocols for both tests would be
prepared and that a round-robin
should be performed to these.
We would particularly like to be

able to influence the ASTM de-
liberations in November 1989
and perhaps persuade them of
the virtues of the ELS mode II
test.

On Wednesday morning the J
test was discussed and although
only a few people had done tests
there was a useful interchange of
ideas on both single and mul-
tiple specimen testing. It was
decided that progress would
only be made by producing a
protocol. This will include a
scheme for both multiple and
single specimen tests and will be
circulated soon..

The next meeting is sched-
uled for 24-26 May 1989 start-
ing at 9.00 pm on the 24th and
finishing at midday on the 26th

May. It is hoped that many can

attend next time when there will
be much to discuss since the
results of three Round Robins
will be available.

A Linear Elastic Fracture Mechanics (LEFM) Standard

for Determlnlng K. and G, for Plastics

Tesling Protocol — November 1988

This protocol has been created by activities of the EGF Task Group on Polymers and Composites and
is the result of a series of Round - Robin tests. It is intended to form the basis of national and international
standards. It has been drafted by Prof. J G Williams, Mech.Eng.Dept., Imperial College, London, UK.
to whbrn enquiries and comments should be addressed.

. Introduction

These tests are designed to characterise the
toughness of plastics in terms of the critical stress
intensity factor, K, and the energy per unit area of

crack, G, at fracture initiation.. The scheme used

assumes lmear elastic behaviour of the cracked
sample, so certain restrictions on linearity of the

load - displacement diagram and specimen width

must be imposed to ensure validity. In addition a

state of plane strain at the crack tip is required so |

that thickness normal to the crack front must be

sufficient to ensure this state. Finally the crack

must be sufficiently sharp to ensure that a mini-
mum value of toughness is obtained. These re-
quirements are common to the ASTM metals
standard E399 and much of what follows is drawn
from this source. There are, however, special
problems associated with plastics and these are .
accommodated in what follows. Items not covered
here will be found in E399. It should also be noted

“that G is of particular importance for plastics and

this protocol covers its determination while E399
doesmot. . . ]
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Fig. 1. Specimen Configurations — as in E399.

2. Specimen Preparation

Three point bend (also called single edge
notched bend, SENB) and compact tension (CT)
geometries are recommended because these have
predominantly bending stress states which require
smaller sizes to achieve plane strain than other
configurations. It is usually helpful to maximize
the thickness used from a sheet sample and this is
best achieved by making the sheet thickness that of
the specimen ie. Bin fig. 1. where the two con-
figurations are ‘shown. In both tests the crack
length range should be; 0.45 < W < 0.55 and it
is usually convenient to make W= 2B initially.

3. Notching

The ideal case is when a natural crack is re-
initiated and this is embodied in the metals test by
requiring that an initial machined notched sample
is fatigued to give some growth. This method may
be used for plastics but it often is difficult to do
because of unstable fatigne crack growth and the
necessity of using low frequencies (<4Hz in some
plastics) to avoid hysteretic heating. In plastics it
is possible to produce sufficiently sharp initial
cracks by other methods and particularly by first
machining a sharp notch and then further sharpen-
ing it by using a razor blade. This is generally a
much simpler technique than growing cracks in
fatigue. The recommended procedure is as fol-
lows:

i)’  Machine or saw a sharp notch in the speci-
men and then generate a natural crack by
tapping on a new razor blade placed in the
notch. In brittle specimens a natural crack
can be generated by this process but some
skill is required in avoiding too long a crack.
(Some precompression of the specimen may
be helpful)) The cracks grown should be
several times longer than the pre- notch tip
radius. '

If a natural crack cannot be generated, as in
some tough specimens, then the notch can
be sharpened by sliding or sawing a new
razor blade across the notch. Again the
depth of this extension should be greater
than the original notch tip radius.

Pressing the blade into the notch is not rec-
ommended because of induced residual
stresses.

iii)

4. Test Conditions

Since plastics are viscoelastic materials it is
necessary to specify both the temperature and time
scale under which the result was obtained. As a
basic test condition it is recommended that 23°C
and a crosshead rate of 10 mmy/min be used. In all
cases the loading time should be quoted.

If it is not possible to obtain valid results at 23°C
it is often possible to do so by decreasing the
temperature which usually does not change K,
greatly but increases the yield stress rendering the
fractures more brittle. If this procedure is used
then again both temperature and loading time must
be stated.

It is recommended that speeds of greater than
1m/s or loading times of less than 1ms should be
avoided because of the danger of dynamic effects
causing errors.

5. Loading Rigs

For SENB a rig with moving rollers of suffi-
ciently large diameter to avoid plastic indentation
is recommended. That shown in Fig.2 is based on
E.3999. For the CT test the loading is via pins in
the holes.

For either sample configurations, the displace-
ment measurement can be performed using the
loading machine’s internally provided stroke
(position) transducer. The fracture test displace-

Displacement
Transducer

W/d<D<W

>W

\Bosses for Rubber Bands '
* (see method E399)

Fig. 2. Bending Rig.
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ment data must then be corrected for total system
compliance, loading pin penetration and sample
compression. This can be performed by a simple
calibration of the testing system. The procedure is
as follows.

a) c)

Fig. 3. Amangements for Finding Indentation
Displacement.

A test configuration as shown in figs. 3a or 3¢
using identically prepared, but unnotched,
samples is used to generate a load-displacement
curve obtained during the actual fracture test with
notched samples. This subtraction is performed by
subtracting the correction curve displacement
from the fracture test displacement at correspond-
ing loads.

In practice, a linear correction curve can usu-
ally be obtained (up to the maximum loads re-
corded in the fracture test.) Use of a linear correc-
tion simplifies the displacement correction. Any
initial non-linearity due to penetration of the load-
ing pins into the sample is observed during both
the callibration test and the actual fracture test, so
a linearisation of the near-zero correction data and
the fracture test data can effectively correct for this
initial non-linearity.

This displacement correction must be per-
formed for each material and at each different
temperature or rate. Polymers are generally tem-
perature and rate sensitive and the degree of load-
ing pin penetration and sample compression can
vary with changes in these variables,

If the 1nterna11y provided displacement
transducer is not available, then externally applied
displacement measuring devices may be used. For
this case, displacement should be taken at the load
point.

For CT samples, this is preferred to crack

- mouth opening since the load point displacement
is required for the energy calculation used in
finding G, For CT a clip gauge near the pins will
be satlsfactory (If a stiff metals gauge is used it
may be necessary to correct the loads in a plastics
test.)

For SENB a displacement transducer can be
placed between the load point and the base as
indicated in fig.2. In the G, tests it is necessary to
correct the measured dlsplaccment for indentation
effects and this can be done by the arrangements

- shown in fig.3. A load displacement curve from

that in fig.3a may be subracted from that in the
fracture test to obtain the true displacement. The
value here would be slightly high because of
flexing so a more precise result can be obtained
using that in fig.3b from which

U {corrected) = u (measured) - [up + ”p/zJ

where U is the indentation displacement at the |

load point at which u is measured and U, is the
displacement at load F/2. :

The indentation tests should be pcrformed such
that the loading times are the same as for the
fracture tests. Since the indentations are stiffer this
will involve lower rates to reach the same load; in
many cases about half the speed. (More details on
energy calculations are given in section 8.)

6. Test Procedure

Tt is recommende that three replicates be used.
The test is performed and the load versus loadpoint
displacement curve obtained. In the ideal case this
is a linear diagram with an abrupt drop of load to
zero at the instant of crack growth initiation. In
some cases this occurs and K,can be found from
the maximum load. (In such a casc a natural crack
will be required, see section 3.) In most case there
is some non-linearity in the diagram and this can
be due to plastic deformation at the crack tip, non-
linear elasticity, general visco-clasticity and
stable crack growth after initiation but prior to
instability. The first three effects violate the
LEFM assumption and the fourth one means that
the true initiation load is not defined by the maxi-
mum. Indeed it is doubtful if an exact definition on
initiation could be made and with this, and a need
for simplicity in mind, the arbitrary rule of E.399
is used here. The diagram is shown (exaggerated)
in fig.4 and a best straight line is drawn to deter-
mine the initial compliance C as shown, This is
then increased by 5% and a further line drawn. If
P_, falls within these two lines then F_ is used
to ﬁnd K, If the C + 5% intersects the load curve
then P, is found and this is taken as the load at
crack {itiation. In fact if all the non- -linearity is
due to crack growth then it corresponds to a
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Fig. 4. Determination of P,, and C.

particular amount of crack growth given by

Az __ ¢ AC
a {(aw’ C

where ¢(a/W) is the calibration factor discussed in
section 8. For the configuration in SENB used here
d(@W) = 0.5 so we have Aa/a =~ 25%,1e a2.5%
increase in crack length.

To stay within the LEFM condition it is further
specified that:

P
TEX < 1.1

5%

i.e. a 10% non-linearity is allowed. If F,_/P,, >
1.1 then the test is invalid. If P /P, < 1.1 then
P, is used in the calculation of K, or P, if it
falls within the two lines. (It should also be noted
that crack ‘pop-in’ can occur in which the crack
jumps forward a small distance and then arrests.
This results in a short drop in the curve and then a
continued rise. This value of load can be used and
quoted as a ‘pop-in’ value.)

Values of K, are computed from the original
crack length & which is best determined from the
fracture surface after testing, An average value
may be used but the difference between the short-
est and longest length should not exceed 10%.
Care should be taken that it is the original crack
which is being observed since slow growth can
occur, K, is then calculated from the following

relationship:
Pa

) va1/2

where for 2 compact tension specimen (0.2 < aW
<.975)

3y _
f-———-é/—é- [0.886+4. 64(—W—13 a2

(1~ 1472@ SS(M)]

Kqa=f

and for a single edge notched bend specimen
0 <aW<l)

- sz[ 1.88-A1-AY2.15-3.93A12.7A9) ]
(1424)(1-A)

where A = aW

7. Size Criteria
The validity of K, should now be checked via
the size criteria; .

B,a (W-a>25]—
%

Since the specimen dimensions require that W
= 2B initially (see section 2) and a/W = (.5 then
usually all are satisfied if one is. In fact the criteria
covers two limitations in that B must be sufficient
to ensure plane strain but (W - &) has to be
sufficient to avoid excessive plasticity in the liga-
ment. If (W - &) is too small the test will usually
violate the linearity criteria but not necessarily so.
If the linearity criteria is violated a possible option
is to increase Wfor the same B. Values of W/B of
up to 4 are permitted. It should also be noted that |
if the specimen is too small B will result in K,
being high whilst (W - &) will result in it being low.
The nett effect may be close to correct but unfor-
tunately in an unpredictable way since the depend-
ence on B cannot be quantified.

o, is the uniaxial tensile yield stress and for
polymers this is conventionally taken at the maxi-
mum load. Because of visco-elastic effects the
0.2% offset value as used in metals is not a yield
stress and gives too low a value. Shear yielding in
tensile tests in most polymers can be achieved by
carefully polishing the specimen edges but if
brittle fracture does occur then, since yielding is at
a larger load, the stress at fracture may be used in
the criteria to give a conservative size value. An
alternative is to use 0.7 times the compressive
yield stress. In all cases the time to yielding should
be within £ 20% of the fracture loading time and
the method of finding o, given.

If these criteria are met then, K, = K,
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Pi Pse,

or
Pmax

c

| Lo

N -
u
a) Load — Deflection; b} Load - Deflection;
Fracture Test Indentation

Fig. 5. Method of Cormecting for Indentation.
8. G, Calculations
G,, can, in principle, be obtained from,
1-BAK,
-

1 ,  (for plane strain)

but for plastics £must be obtained at the same time
and temperature conditions because of viscoglas-
tic effects. Many uncertainties are introduced by
this procedure and it is considered preferable to
determine G, directly from the energy derived
from mtegramg the load versus load-point dis-
placement diagram. The procedure to be followed
is via K, for validity testing and then to determine
the energy U, up to the same load point as used for
K, (as shown in fig. 5a). The indentation curve, as
sketched in fig 5b, is usually quite linear and the
energy from indentation, U, can be estimated from
C from

Ui== F’ZC (for methods in fig 3a and 3¢) .

or
= %ch, (for methodin fig 3b)

where P= P or P
The comrected fracture energy is,

U=Ug-Y

It is considered easier to correct for initial curva-
ture by extrapolation as shown, but subiracting the
total curves is permitted. Total energy corrections
are usually < 20%

G, may be calculated from this energy U via (see
ref. with Tablel for SENB), -

U Mg U .
BW=g ’

_i-aw
Mg = .

(Theny, form is of the same form to that used for
J tests.)

The energy calibration factor ¢ is defined as

C

= SCa@Ew)

and may be computed from f and the uncracked

. compliance. Values for the test geometries used

are given in table 1.

A useful cross check on accuracy may be made
since E/(1-0%) can be found from the corrected
compliance C, i.e, C,= C- C.or C_-3C,/2 for the
two methods, from:

E
[1—_—— BC, _2f2¢ W

and the factor y is given in table 1. This value of
E/(1-v? may be compared with that obtained from
K /G, . The former value should be the larger
but the difference should be <15%.

9. Reporting
The following format for reportmg results is
suggested;

- i) Specimen Configuration and Dimensions
ii) Notching method
iii) Temperature and Loading Rate
iv) One example of Load - Displacement
diagram
v) P_, andfor P, values for all (3) speci-
mens plus loading times

vi) PP, <or>117

vil) K, value

viii) G, value at max. load and loading time
ix) 25(KJG’)7* <or>B, W-a?
x) Energy value (indentation corrected?)
xi) G, valueviadorm

xii) E(1-?) via C,

xiii) E(1-v) via KZ/G,

Table 1. Calibration Factors

SENB,"s/W=4 et

aw | f ] ¥ in aWw| f $ hd n
35| 6911.318 |30.4 |204 .30 |5.85 |.225 |t4.2 | 3.1
40 | 7.891.287 |35.8 |209 A0 |7.32 |.215 228 |279
45| 9.10].260 |43.0 |211 50 ]9.60 ].198 [36.9 [2.53
50 [10.61].234 [52.7 |[214

.56 |12.551.210 |66.1 214

-
Values taken from: Values calculated using:
J.G. Williams, J.A, Kapp, G.S. Leger & B. Gross

Fracture Mechanics 16th Sympesium
ASTM STP 868, pp 27-44

"Fracture Mechanics of Polymers”
Ellis Horwood/Wiley, 1985
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CALL FOR PAPERS

1st International Conference
COMPUTER AIDED ASSESSMENT AND CONTROL OF

LOCALIZED DAMAGE

University of Southampton, UK
26th - 28th June, 1990

Organized by: Sponsored by: .

Computational Mechanics Institute, ISCME (International Society for

Wessex Institute of Technology, Computational Methods in Engineering)

Southampton, UK The European Group on Fracture
OBJECTIVES

The purpose of the conference is to promote further intemational co-operation among Scientists and Engineers from dif-
ferent disciplines involved in the study of assessment and control of localized damage.

The overall objective is to produce an integrated approach to the problems of Fracture, Fatigue and Safe Design with
emphasis placed on the application of the advanced theories. Computer techniques have an essential role to play in these types
of problems particularly as in many cases it is either impossible or too expensive (0 carry out approptiate experimental
investigation, The conference will discuss papers on any of the topics listed below, or others related to the objectives of the
meeting. The participants are encouraged to critically review existing ideas and to explore new research areas for a wide
range of applications, including dynamics and static loadings, probabilistic as well as deterministic and applications in
design.

CONFERENCE TOPICS

* Fracture Mechanics + Composite, Polymers, Ceramics Materials
» Crack Propagation, Control and Repair « Software codes

« Fatigue + Experimental and Monitoring Systems

« Stress Concentration ' + Numerical Modelling Techniques

« Surface Treatrnent Effects ' + Finite Element Techniques

» Contact Problems + Boundary Element Techniques

» Temperature Effects * Design Considerations

+ Creep and Plasticity Effects

CALL FOR PAPERS
Papers are invited on the topics outlined above and other topics which will fit within the general scope of the Confer-
ence. Abstracts of no more than 300 words should be submitted o the Conference Secrefariat by 9th October, 1989.
Abstracts should clearly state the purpose, results and conclusions of the work to be described in the final paper and the
category designation from the list of topics. Final acceptance will be based upon review of the full length paper, which must
be received by Ist March, 1990.
The Proceedings of the Conference will be published in book form. The language of the Conference will be English.

ORGANISING COMMITTEE

Dr. C.A. Brebbia, Prof. D.J. Cartwright,  Dr. M.H. Aliabadi,
Computational Mechanics Institute, Bucknell University Computational Mechanics Institute,
Southampton, UK ' Pennsylvania, USA Southampton, UK

CONFERENCE SECRETARIAT
Julia Futers, Conference Secretary,
Computational Mechanics Institute,
Ashurst Lodge, Ashurst,
Southampton, S04 2AA, UK
Tel: (44) 42129-3223, Fax: (44) 42129-2853
Telex: 47388 Attn. COMPMECH
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THE INTERNATIONAL FATIGUE SERIES
ANNOUNCES | F

The Fourth International Conference on Fatigue INTERNATIONAL COMMITTEE
and Fatigue Threshold in the PACIFIC BASIN H, Kitagawa (Japan), T. Tanaka (Japan),

Chalrmen.
J. Backlund {Sweden), E. Bardal (Norway}, J. P.
Ballon (Canadal,

To be held in HONOLULU, HAWAIL |G Ot mem e

I. LeMay (Canada), P. Lukas (Czechoslovakia), A.

, J,McEvily (U.5.A ), P. Neuman (W, Germany),J.C.

Newman (U.S.A), H. Nowack (W.Germany), L.

JULY l 5 - 20 1990 Remy (France), O. N. Aomanlv {USSA), R. O.

» Ritchie {1J.5.A.), J. Schijve (The Netherlands) E. A,

Starke (I0.5.A), A. Stickler {Austia), M. G. Yan
{China).

The Conference Chairmen, Professor Kitagawa and Professor Tanaka invite you to
participate in and offer papers for Fatigue 90. All aspects of fatigue will be represented
with the following highlights:

NEW MATERIALS, METAL MATRIX COMPOSITES, ELECTRONIC
MATERIALS AND COMPONENTS, BIO-MATERIALS, POLYMER
COMPOSITES AND ENGINEERING CERAMICS.

COMPONENT DESIGN FOR INTEGRITY UNDER FATIGUE LOADING
CONDITIONS.

LIFE ASSESSMENT AND LIFE EXTENSION OF FATIGUE LOADED
STRUCTURES, SIMULATION AND EXPERT SYSTEM.

Abstracts of proposed papers should be received on or before JUNE 15, 1989.
Full papers should be received on or before DECEMBER 15, 1989.

All communications to: Secretary of FATIGUE 90
© The Society of Materials Science, Japan
1-101, Yoshida Izumidono-cho, Sakyo-ku, Kyoto 606, Japan
Phone : Kyoto (075) 761-5321
Fax : Kyoto (075) 761-5325
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Agenda items are pIaced free of charge. Inform the
editor about any fatigue and/or fracture related
meeting of interest for the readers of this Newslet-
ter. '

February 27-28, 1989

21. Vortragsveranstaltung DVM-Arbeltskrels
“Bruchvorginge’ Bruchmechanische Kennwerte fiir die
Bauteilbewertung ‘
Location : Bad Neuheim, FRG

Sponsor : DVM
Deadline  : Nov. 14, 1988 - Abstracts
Inquiries . Fran Dr. Christina Berger

SIEMENS AG, UB KWU
Wiesenstrae 35
4330 Milheim/Rulr, FRG

March 13-15, 1989
Short course on Fracture Mechanics of Engineering Plastics,
Adhesives and Composites

Location  : Imperial College, London, UK

Fee : £ 425 (£ 375 if booked before Feb.13)
Lecturers : Dr. Tony Kinloch and Prof. Gordon Williarns
Inquiries  : Pamela Manser

Continuing Education Centre
321 Sherfield Building
Imperial College

London SW7 2AZ

Tel. 01-589 5111 exm. 3034
Telex 929484, Fax 01-584 7596

March 16-18, 1989
ICF7 Satcllite Workshop on Advanced Composites

Location : Beach Hotel, Santa Barbara
California, USA

Orpanizer : Univ. of California, Santa Barbara

Sponsor  : The Int. Congress on Frachure

Inquiries : Prof. A. G. Evans

Materials Department, Univ. of California
Santa Barbara, Ca 93106, USA

March 19-23, 1989

8th Int. Conference and Exhibit on Offshore Mechanics and
Arctic Engineering - OMAE Europe 1989:

« 8th Offshore Mechanics and Arctic Eng. Symposium

* 2nd OMAE Materials Technology Symposium

» 2nd OMAE Pipeline Symposium )

* 2nd OMAE Computer Symposiom

Location  : The Hague, The Netherlands
Orpanizer : OMAE Conf Commiltee
Sponsor  : ASME OMAE Division
Deadlines : hme 1, 1988 - abstracts (300-400w)
June 15, 1988 - Tentative acc.
Aug 15, 1988 - Manuscripts
Dec 1, 1988 - Fnal acceptance
Inguiries : Prof. Jn 8. Chumg

Int. OMAE Conf. Commiltee
cfo. Colorado School of Mines
1500 Dlinocis Street

Golden, Colorado 80401, USA
Tel. (303 420-8114

e
March 20-22, 1989
Fourth International Conference on Mechanical Properties

of Materiaks at High Rates of Strain
Location : Onxford, UK
Organizer : University of Oxford, UK
Deadlines : Feb 15, 1989 - deadline registration
Inquiries  : Dr. J. Harding
Dept. of Engineering Smmce
Parks Road

Oxford OX1 3PJ, UK

March 20-24, 1989
Seventh Intematlonal Conference on Fracmre ICF7

Location  : University of Houston, Texas, USA
Organizer : University of Houston
Sponsor  : The Int. Congress on Frachore
Inquiries : Dr. Kamel Salama
: Mechanical Engineering Dept.
Un. of Houston, University Park
Houston, Texas 77004, USA
Tel (713)749.4455 Telex 556475
April 3-6, 1989
3rd Int. Conf. on Biaxial/Multiaxial Fatigue of Metals
Location : Swuntgart, FRG
Oraganizer : MPA Stutigart, EGF
Inquiries : Prof. KuBmaul
MPA, Universitit Stmutgart
Pfaffenwakiring 32
D-7000 Swttgart 32, FRG
April 4, 1989

Course on Structural Integrity of Welded Components
Fallure of Weldments

Location  : London, UK

Organizer : The Institute of Metals, Lordon, UK

Inguiries : Ms. ME. Blower (SIWC)
Conference Department, The Institute of Metals
.1 Carlton House Temace
London SW1Y 5DB, UK, Tel. 01839 4071
Telex 8814813, Telefax 01-§39 2289

April 11, 1989

13. Sitzung der SVMT-Fachgruppe Bruchmechanik und

Ermiidung

Themes: Dynamic Fracture Mechanics; Composite Materials

Location : Eidg. Techn. Hochschule (ETH), Inst. fitr
Mechanik, Zitrich, Switzerland
Organizer : SVMT
Language : German and French, others ask Dr. Prodan
Deadlines : March 1, 1989 - announcements of
contributions and registration
- Inguiries  : Dr. M. Prodan, Gebr, Sulzer AG, Abt. 1502
8401 Winterthur, Switzerland
April 24-25, 1989

17th Plenary Meeting EGF Task Group. Elastic-Plastic
Fracture Mechanics

Location : Winterthur, Switzerland

Sponsors : European Group on Fracture, Sulzer Brothers Lid.
Deadiine : March 15, 1989 - announcement of contributions
Inguiries : TGEPFM (see p. 3), and Dr. M. Prodan (see above)
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May 16-19,
Course on “High Temperature Component Life Assessment”
Location Imperial College, London, UK
Organizer : Imperial College
Inquiries  : Dr. G.A. Webster
Imperial College, Mechanical Engineering Dept.
Exhibiion Road
London, SW7 2BX
Tel. (44)1-5895111, Ext. 6183
Telex 929484, Fax (44)1-5847596
May 23-24, 1989
Symposium on The Application of Automation Technology
to Fatigue and Fracture Testing

Location : Kansas City, Missour, USA
Sponsor  : ASTM Committees E-9 and E-24
Deadlines : Feb 1, 1989 - complete manuscripts
Inquiries : Arthur A Bram .
MTS Systems Corp., Materials Testing Division
Box 24012
Minneapolis, MN 55424, USA. Tel (6129374045
May 24-26, 1989

Meeting of EGF Task Group on Polymers and Composites

Location  : Les Diablerets, Switzerland

Organizer : EGF TG Polymers & Composites
Inguiries : Task Group Chairmen, addresses see p. 2
May 25-26, 1939

Symposium on Quantitative Methods in the Assessment of
Structural Defects

Location : Kansas City, Missouri, USA
Sponsor  : ASTM Committees E-9 and E-24
Deadlines : Feb 1, 1989 - complete manmuscripts
Inquiries : A. P. Berens

University of Dayton, Research Institute
Dayton, Ohio 45469, USA, Tel. (513) 2294475

May 29-June 9, 1989
DISORDER AND FRACTURE - Patters and Non-Linear
Behaviour of Heterogeneous Materials

Location : Cargese (Corsica), France
Organizer : NATO Advanced Sndy Inst Panel on Chaos,
Order and Patterns: Aspects of Non-].meanty
Inguiries : Dr. JC. Chammet
ESPCI
10 rue Vanquelin

75231 Paris Cedex 05, France
Tel. 43-36-4445, Fax 43-31-42-22

May 31-June 2, 1589
International Conference on “Structure and Fracture”

Location : Leoben, Austria

Sponsors  : EHO, DGM, DVM, EGF

Languages : German/English

Deadline : Short abstracts (max. 70 words) - Feb. 28, 1989
Inquiries  : Prof.Dr. Karl L. Maurer

Montammiversitit Leoben

Franz-Josef StraBe 18, 8700 Iﬁobe‘n, Ausma

or

Prof.Dr-Ing. Michael Pohl

Ruhr-Universitiit Bochum, Instinut fiir Werkstoffe
Postfach 102148, 4630 Bochum, FRG o

June 20, 1989
Course on Structural Integyity of Welded Components:
Assessment of Rk - Defect Growth
Location : London, UK
Organizer : The Institite of Metals, London, UK
Inquiries : Ms. ME. Blower (SIWC)
Conference Department
The Institute of Metals
1 Calion House Terrace
London SW1Y 5DB, UK
Tel. 01-839 4071
Telex 8814813, Telefax 01-839 2289

July 10-12, 1989
Third Int. Conference on STRUCTURAL FAILURE.
PRODUCT LIABILITY AND TECHNICAL INSURANCE

Location : Vierma, Austria

Organizer : TU Vierma, Austria

Deadlines : Oct 1, 1988 - abstract (300-1000w)
May 31, 1989 - full papers

Inquiries  : Doz, Dr. H. P. Rossmanith

Instiute of Mechanics, Technical Univ. Vienna
Wiedner HauptstraBe 8-10/325
1040 Vierma, Austria

September 12, 1989
Course on Structural Integrity of Welded Components:
Validation - Conservatism In Design and Assessment

Location : London, UK
Organizer : The Institute of Metals, London, UK
Inquiries  : Ms. ME. Blower (SIWC)

Conference Depariment

The Institute of Metals

1 Cadton House Temrace

London SW1Y 5DB, UK

Tel. 01-839 4071, Telex 8814813
Telefax 01.839 2289

September 18-20, 1989
Int. Conference on Recent Developments in Fibre Rein-
forced Cements & Concretes

Location : Cardiff (Wales), UK
Organizer : Univ. of Wales College of Cardiff
Deadlines : Abstracts (300w) - Dec. 16, 1989

Full papers - May 1, 1989
Inquiries : Dr. B. Barr

School of Engineering

Univ. of Wales School of Engineering
Newport Road

Cardiff CF2 1XH, UK

Tel. ((222) 874000 extn. 5696/4826

Telex 498635 ulibef g, Fax (0222) 371921 .

September 20-22, 1939
Int. Conference on Recent Developments on the Fracture of
Concrete & Rock

Location : Cardiff (Wales), UK

Organizer : Univ. of Wales College of Cardiff

Deadlines : Abstracts (300w) - Dec. 16, 1989
Full papers - May 1, 1989

Inquiries . Dr. B. Bar

School of Engmeen.ng '

Univ. of Wales Schoo! of Engineeting
Newport Road

Cardiff CF2 1XH, UK

Tel. (0222) 874000 exm. 5696/4826
Telex 498635 ulibef g, Fax (0222) 371921
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AGENDA contd|
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October 9-11, 198%
European Symposium on Elastic-Plastic Fracture Mechan-

fes: Elements of Defect Assessment

Location : Feibwg, FRG
Organizer : DVM, EGF
Deadlines : QOct 1, 1988 - Abstracts (500 words)
Jan 15, 1989 - Acceptance notice
Sep 1, 1989 - Full manuscripts
Inquiries @ ]. G. Blavel
Framhofer Institut fir Werkstofmechanik
‘WohlerstraBe 11 :

D-7800 Freiburg, FRG
phone (0)761/5142-101, fax (0)761/5142-147
telex 17761159 fhiwmfr

October 31-November 2, 1989
Euromech Colloquium 255: “Thermal Effects in Fracture of
Multiphase Materials”

Location : Paderbom, FRG

Organizer : Paderborm University

Note : on invitation only

Inquiries  : Prof K.P. Herrmam/ProfDr. Z. Olesiak

Paderborm  University

Laboratorium firr Technische Mechanik
Pohlweg 47-49, 4790 Paderbom, FRG

Tel. (49)5251-602283, Fax (49)5251-602519
Telex 936776 vnipb d

November 89, 1989
Symp. on User Experience with Elastic-Plastic Test Methods

Location : Orlando, Florda

Sponsor  : ASTM Comm. E-24

Deadlines : Jan. 1, 1989 - Abstracts (300-500w.)
Sep 1, 1989 - full manuscripts

Inguiries  : Prof. James A. Joyce

Mechanical Engineering Dept, MS11C
US. Naval Academy
Amnapolis, MD 21402, USA, Tel 301/267-3188

November 15-17, 1989
Fourth Int. MECAMAT Conference on the Mechanics and
Mechanisms of Damage in Composites and Multimaterials

Location  : Sant-Etienme, France

Organizer : MECAMAT, GIS Composites

Deadlines : Abstracts (500w) - Feb. 1, 1989
Full papers - Aug, 1, 1989

Languages : English and French (simult. transl.)

Inquiries : UNIREC, Secrétariat MCM

Conférence MECAMAT 1989
B.P. 50, 42702 Fiaminy Cédex, France
Tel. 77 40 33 20 Telex 307 466, Fax 77 40 33 94

December 12, 1989
Course on Structural Integrity of Welded Components: -
Reappraisal of Design and Assessment Methods

Location : London, UK
Organizer : The Institute of Metals, London, UK
Inquiries : Ms. ME. Blower (SIWC)

Conference Department, The Instimte of Metals
1 Carlton House Terrace

Londom SW1Y 5DB, UK

Tel. 01-839 4071

Telex 8814813, Telefax 01-839 2289

March 20-22, 1990
Engineering Integrity Through Testing — EIS ')

Location  : Bimingham, UK
Organizer : Eng. Integrity Society et al.
Deadlines : Feb 15, 1989 - Abstracts (200 words)
July 31, 1989 - Final manuscripts
Inguiries  : Dr. H. G. Morgan, UKAEA
Northern Research Laboratories - Springfields
Salwick, Preston PR4 ORR, UK
Tel. 0772-728262 extn. 31670
June 25-27, 1990
Int. Conference on Surface Engineering: Current Trends
and Future Prospects
Location : Toronto, Canada
Organizer : Univ. of Toronto, Canada
Deadlines : Abstracts (300w) - July 14, 1989
Full papers - Feb. 2, 1990
Inquiries  : Prof. Shaker A. Meguid
University of Toronto, Dept. Mech. Engineering
5 King's Cellege Road
Toronto, Ontaric M5S 1A4, Canada
Tel. (416) 978-5741
Telex 06218915 ut eng tor, Fax (416) 978-7753
June 26-28, 1990

1st International Conference on Computer Aided Assess-
ment and Control of Localized Damage

Location : University of Southampton

Organizer : Wessex Inst of Teclmology, Southampton, UK

Sponsors : ISCME, EGF

Deadlines : Abstracts (300 w.) - Oct. 9, 1989
Full papers - March 1, 1990

Inguiries : Julia Futers, Conference Secretary
Computaional Mechanics Institute
Ashurst Lodge, Ashurst
Southampton, s04 2AA, UK
Tel. ((42129) 3223, Fax (042129) 2853
Telex 47388 Amn. COMPMECH

July 15-20, 1990

Fourth International Conference on Fatigue and Fatigue
Thresholds (Fatigue 90)

Location  : Honoluly, Hawaii
Organizer : Soc. of Material Science, Japan
Deadlines : Tune 15, 1989 - Abstracts (500 w.}
Dec. 15, 1989 - Full papers
Inquiries  : Secretary of Fatigue 90
The Society of Material Science, Japan
1-101, Yoshida Lrumidono-cho, Sakyo-ku
Kyoto 606, Japan
Tel. Kyoto (075) 761-5321Fax (075) 761-5325
October 1-5, 1950
Eigth European Conference on Fracture (ECEB)
Location : Torino, Italy
Organizer : Italian Group on Fracture, EGF
Deadlines : Sep 15, 1989 - Abstracts (300 words)
Dec 15, 1989 - Acceptance notice
March 15, 1989 - Final manuscripts
Inguiries  : IGF cfo prof. D, Firrao

Politectico di Torino

Dip. di Scienza dei Materiali e Ingegneria Chimica
C.so Duca degli Abruzzi 24

10129 Torino, Iialy

Tel. (39)11-556.7777/6763

Telex 220646 POLITOFax (39)11-556.6799/7990 |
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Do you agree that

EGF

should continue or even increase its activities?

~ Yes?

Then Enroll as PERSONAL EGF MEMBER.

Membership fee is Difl. 45.~/year. Members are entitled to a sub-
stantial reduction on the fee for European Conferences on
Fracture (ECF). Other benefits will follow.

And Stimulate that your orgamzatlon becomes an
EGF SPONSOR.
Write to the EGF Off:_ce for details on EGF Sponsorship

Newsletter Subscription and |
Membership Application Form

European Group on Fracture

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

his is only required if idn rib for i h
been ghanggsj, or if the address on the address lahgll iner

D Please register me as EGF member.
The DAl 45.- (fourty-five Dutch guilders) subscription fee for 1989 is payed by:
« transfer to the EGF bank account, number 10.42.10.753 at the RABO Bank,
Barendrecht, The Netherlands;.
* enclosed cheque or money order payable in Dutch guilders on a Dutch Bank;
+ enclosed Eurocheque in Dutch guilders (please do not forget your card number).

Surname: Initials: Title(s):
Address :

Please return this form to : EGF Office, attn. prof. A. Bakker
c/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 EGF member, with a20 %
reduction on membership fee, should write to the EGF Office at the above address.
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