New Member Countries

Five applications for mem-
bership had been received and
accepted by the Executive Com-
mittee, i.e. from:
Belgium,
Crecho-Slovakia,
Denmark,

German Democratic Republm
Union of Soviet Socialist Republics.

All five were unanimously
ratified by the Council, by which
the total number of member
countries is now 22.

Registered Office

Already in Amsterdam
(1986) the Council had agreed
that the organization needs a
permanent office that can
handle legal and financial af-
fairs on behalf of it. This re-
sulted in the establishment of the
EGF- Office in the Netherlands,
that also started the distribution

changes required to formalize
this were unanimously ac-
cepted. EGF’s Secretary, A,
Bakker, will manage the EGF-
Office for the Dutch “Founda-
tion for the Application of Mate-
rials”, that has the legal status
required to act on behalf of EGF.

Newsl

Official Newsletter of the European Group on Fracture

Sweeping Changes in EGF’s Policy

Council meels in Budapest ;

Not less than 16 out of the 17 member countries and the CEC were represented at EGF’s biennial
Council meeting during the seventh European Conference on Fracture (ECF 7), held in Budapest from
17-24 September, 1988. To enable and stimulate the further growth of the organization, the Executive
Committee had prepared some sweeping changes of the EGF statutes. The most important ones are
discussed below, together with other agenda items that were treated at the meeting,

Personal Membership
Perhaps the most drastic stat-
ute changes proposed by the
Executive Committee are those
in relation with the introduction
of a paying personal member-
ship. The major motive for this

~ is the anticipated improvement

of the personal involvement in
the organization’s activities.
Also this proposal was approved

Contents

by the Council. The annual
membership fee has been set to
the low amount of Dfl. 45,- in
order to attract as many mem-
bers as possible. In addition,
regular attendants of the Euro-
pean- Conferences of Fracture
(ECF n’’s) will be able to recover
their membership fee by a re-
duction on the conference fee.

Other possible benefits for
Cont’d on page 3

of this Newsletter. All statute
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Something has broken.....

We had just reuned from ECF7 in Budapest, relieved that things had gone
well there. The EGF Office had been set up and back in Delft we heard that
a letter from the EEC in Brussels had arrived, with a promise of a grant to cover
the operating expenses of the office during 1988. Dr. Larsson had taken over
from Harry van Elst as President of the EGF and Harry was now eager o
contribute to the further success of the office. With this in mind, we had a Iong
and fruitful discussion during the aftemoon of Thursday 2%9th September
conceming the futme and the contents of this Newsletter. Only a few hours
later Harry van Elst was dead....

Tt was as if something had broken. No more idealistic discussions as to how
EGEF should operate, discussions which were suddenly about theoretical and
practical aspects of fracture mechanics, We shared an interest in both the
organizaticnal and the theoretical problems and I found this a most stimulating
aspect of our co-operation over the past five years. Now this has gone and
during the further preparation of the Newsletter I realized once again what a
tower of strength he had always been, Elsewhere in this Newsletter you will
find an obituary which brings home to us the loss to the frachure community,
and to EGF in particular, caused by the death of Harry van Elst.

Let us remember especially the grief of his wife and daughter, who have
to continue their lives without a devoted and loving husband and father. I wish
them all the strength they need to endure the difficult fime to come.

the editor
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Prof, K.J. Miller
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Prof. J.F. Kalthoff

Ruhr University
Experimental Mechsnics
Bochun, FRG

Dr. Z, Bilek

Inst. of Physical Metallurgy
Czechoslovakian Academy of
Sciences

Ziskova 22

61662 Bmo, CSSR

WP Crack Arrest

Dr. E. Roos
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7000 Swttgart 80, FRG
Tel. (49) 711 685-1
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Fax (49) 711-685 2635
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Chairman

Prof. W, Dahl

T.H. Axhen

Inst. fir Eisenhiitenkunde
Intzestr. 1

5100 Aschen, FRG

Tel (49)241-805782
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Fax (491241-804413

Secretary

Dr. K.E. Hagedom
Max Planck Instimut fifr
Eisenforschung
Postfach 140 260

4000 Diisseldotf 1, FRG
Tel. (49)211-67921
Telex 8586762

WP Stretched Zone Round
Robin

Mr. A. Halim

T.H. Aachen

Inst fitr Eisenhiitenkunde
Intzestr, 1

5100 Aachen, FRG

Fax (49Y241-804413

WP Micr. Cleavage Fracture
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Mrs. HDtmmewald-Arfimann
T.H. Aachen

Inst. fir Eisenhiitenkunde
Intzestr. 1

5100 Aachen, FRG

Tel (@9)241-805831

Fax (49241804413
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Chairmen
G. Angelino

*CISE, Materials Department

P.OBox 12081
2034 Milano, Ttaly
Tel. (39)2-2167 2413
Telex 311643 cise i
Fax (39)2-2167 2620

Prof. D. Firrao
see ECF8 Organizer

WP Numerical Round Robin
Dr. W. Schmit

Fraunhofer Institut fiir
Werkstoffmechanik
Wohlerstr, 11

7800 Freinrg, FRG

Telex 041-17761159 thiwmfr
Fax (49) 761-5142 147

WP R-Curves and Tearing
Instability
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CEGB-CERL
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Telex 917338

WP High Temp. Crack
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Werkstoffmechanik
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WP Fracture Mech. Testing
Standards

Prof. K.-H. Schwalbe
GKSS-Forschungszentrum
Max Plarck SteaBe

2054 Geesthacht, FRG

Tel. (494152-87 250012501
Telex 218712 gkss-gd
Telefax (49)4152-871618

WP on Local Approach
Dr. F. Mudry

Ecole des Mines de Paris
60, Boulevard Saint-Michel
75272 Paris Cédex 06
France

Tel (33)1-42 34 90 14

Fax (33)1-43 25 94 95

Chairmen

Prof. J.G. Williams

Dept. of Mech. Engineering
Imperal College of Science
and Techn,

Exhibition Road

London SW7 2BX, UK
Tel. (44)1-589-5111

Telex 261503

Fax (44)1-584-7596

Prof. HM. Kausch
Polymer Laboratory

Ecole Polyiechnique Fédérale
de Lausarme

1007 Lausanne, Switzerland
Tel, (41)21-472841

Telex 454478

Fax (41)21-47 29 35

Task Group Fatigue
.

Prof. K.J. Miller

sez Chairman Publication
Committee

WP Multiwdal Fatigue
Dr. MW, Brown
University of Sheffield
Dept. of Mech. Engineering
Mappin street

Sheffield S1 3JD, UK

Tel. (44)742-768555

Telex 547216 ugshef g

Fax (44)742-739826

EGF Publication series
ME.P.

P.O. Box 24, Northgate
Avenue

Bury St. Edmuxds
Suffolk 132 6BW, UK

EGF Journal FFEMS
Pergamon Press
Headington Hill Hall
Headington

Oxford OX3 0BW, UK

Proceedings ECF4/5/6/7
EMAS

339 Halesowen Road
Cradley Heath

Warley

West Midlands B64 6PH, UK
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Cont'd from page 1
members are being stdied.

Details on how to become a
personal EGF member are given
at the back-cover of this News-
letter.

Objectives and Name

Most times when several ac-
tive EGF persons meet, a discus-
sion starts on the rather limited
scope of the objectives of EGF,
which is also reflected by its
name. A large group has the
opinion that the objectives (and
name) should cover all aspects
of material failure and fatigue.
In view of this, the Executive
Committee had also prepared
changes of the objectives and a
proposal for a new name: Euro-
pean. Society for Avoidance of
Failure. However, already dur-
ing several formal and informal
meetings before the Council
meeting it appeared that the

opinions were so divergent, that

no consensus of the Council
could be expected. The Execu-
tive Committee therefore pro-
posed to the Council to ask a
special committee to further
claborate the changes of the
objectives and name, and have a
vote on their proposals by postal
ballot. This proposal was unani-
mously accepted. We will keep
you informed when there is
news from this front.

Executive Committee

The office terms of the Presi-
dent, Secretary and three of the
six Advisers ended this. year.
'The Executive Committee made
a nomination to fill these vacan-
cies, which was unanimously
accepted by the Council. Also
the statute change by which in
the future the Executive Com-
mittee will be formed by the

President, the Secretary and the
six Advisers was accepted. For
the coming four years the Ex-

ECF8 (early fall 1990) will
be held at Torino, Italy (organ-
izer D, Firrao). Four candidacies

CONTENTS

Sweeping changes n EGF

Agends of Fracture and Faugue
Events

ecutive Committee is formed ’g‘é‘;”m ;
. by: CEC Grant for EGF Office 3
) T Memoriam H.C van Elst 4
President LH. Larsson (CEC) Task Growp Mi -
Secretary A. Bakker Meeting in Budapest 5
_ (the Netherlands) | -WP Quantitative Fractogeaphy 6
Advisers C. Berger (FRG) | Task Grow EPFM
WP Local Approach 7
E. Czoboly WP Nurmerical FM 7
(Hungary) Task Greup Polymers &
L. Faria (Portugal) _Cwosiwm Nomencatine g
D. Firrao (Iraly) | orowan and Trwin Expossd
A. Pineau (France) { R.N.Stevens and F. Guiu 10
J.G. Williams (UK) Resistance of Struchures and
Materials, M. Marincek 12
ECF7 IOpening Lectures
ECF8 and ECF9 Dr. Lészlé Kapolyi 14
-HC. ven Elst 15

had been received for organiz- PRODUCTION
ing ECF9 in 1992: Finland, Ire-
land, UK and Yugoslavia. It was EditeEdGI::y ifﬁ'; "
. . or
decided by vote that ECFO Will | pisiaq at Delft Universtty
-be at Dubrovnik, Yugoslavia. The Netherlands

Organizer will be S. Sedmak.

Clreulation 2400

CEC Grant [o- EGF Office

Earlier this year the EGF Office applied for financial support
for its expenses from the CEC, Directorate-General for Science,
Research and Development in Brussels. Although it always has
been the intention that on the long term the EGF organization
should stand on its own (financial) feet, the experience during the
last two years had learned us that this cannot be achieved without
some financial support during the first few years of operation.
The CEC was approached because they share a common interest
with EGF, ie. the realization of European materials testing
standards.

In the course of September the message came that the re-
quested grant had been awarded to cover the expenses for 1988.
This means that now a real start can be made with installing the
EGF Office on a more permanent base, and that the production
of this Newsletter can be continued. Needless to say that EGF is
very happy with this financial support. At least equally important
is, however, the fact that EGF is now recognized by a major
international body as an organization that may play an important
role in pre-standardization research towards the realization of
European standards for the determination of fracture and fatigue

properties of materials,

EGF Newsletter nr. 7, Autumn 1988
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In Memoriam H.C. van Elst

Harry C. van Elst died on 29 September 1988. This sad news came as
a blow to his numerous friends and colleagues. We had seen him, jovial
and apparently in good health, at ECF7 in Budapest, 19-23 September
1988. Vivid in my memory is the scene of our separation on the last day
when he smilingly shaked his fists in order to encourage me as the newly
elected EGF President to work hard and be strong.

The achievements of Harry van Elst are certainly widely known. He
was a scientist who had good knowledge of industrial problems and who
has contributed greatly to technical progress in the field of fracture
mechanics. He was one of the first Dutch fracture mechanics scientists
with international recognition, and co-organized (together with George Sih and David Broek) the first
large international conference on fracture mechanics in the Netherlands (Prospects of Fracture Mechan-
ics, Delft, 1974). His numerous major contributions were on dynamic fracture phenomena, only a few
weeks ago (September 1988) he presented his last paper on this subject during an intemational
symposium in Magdeburg, GDR.

Harry van Elst was also a pillar of ICF. His death will affect this organization where he had many
friends who appreciated his dedication and his kindness. He played a very important role since 1969
as treasurer, director, vice-president and then as chairman of the Liaison Committee, where he managed
the link to various regional or technical bodies with ICF, and lately as the chairman of the Nomination
Committee. Needless to say that this was a very important position for the future of ICF, determining
who should hold the reins. His great sense of diplomacy allowed him to act for the best interest of all
in this delicate task.

At the EGF Council meeting in Lisbon on 21 September 1984 Harry Van Elst was elected President
of EGF. He combined this four-year charge with the organization of ECF6 in Amsterdam, 15-20 June
1986. During his presidency and under his competent and determined leadership EGF experienced a
very significant strengthening and growth. At the end of his office term the EGF Council membership
reached 22 countries. The biennial ECF’s are just one of the activities of EGF whose vitality and
international renown is largely due to the continuous work of our Committees and Task Groups.The
quarterly Newsletter informs readers about all these activities and is a link between members of the
European fracture mechanics community which highly appreciated this initiative.

Means were defined to meet the expenses of the Newsletter. Harry van Elst opened an EGF office
in Delft to handle the legal and financial affairs of the Society. In Budapest the Council voted the EGF
Registered office to become part of our statutory structure, together with a personal membership and
several other statutory changes. Harry van Elst also devoted much energy to elaborate the Bylaws
necessary for a society of the size and complexity of EGF in order to achieve a smooth operation and
assure continuity.

In the past years, the Task Group on Elastic Plastic Fracture Mechanics enjoyed his manifold support
in the form of administrative help at meetings, the securing of latitude for initiatives, his own technical
contributions and personal advice.

Harry van Elst was an energetic and goal oriented but also an extremely kind person with the ability
to listen to other people’s opinion. The fracture community has lost not only an experienced and
respected colleague, but also a dear friend. His personality and achievements will long be remembered.
We all send our thoughts to his family and sympathize with his wife and daughter in their affliction.

LH. Larsson — EGF President

also on behalf of:

D. Frangois — ICF President

A. Bakker — Dutch Foundation for Application of Materials

G. Angelino, D. Firmao, H.G. Blauel, K.-H. Schwalbe —present and former chairmen EPFM Task Group
and all other Task Group and Committee chairmen
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Task Group Micromechanisms

Chairman prof. W. Dahl

During ECF7 in Budapest a meeting of the Task Group Micromechanisms was called together on
Wednesday 21st September 1988 at 11. 30 a.m., at which 24 people from several European countries
have taken part. After welcoming the participants, prof. W. Dahl reported about the state of the work
of the Task Group.

Two round robins are still going on at the moment. Firstly, on the Determination of Microscopic
Cleavage Fracture Stress (contact person : Mrs. H. Diinnewald-Arfmann ) 6 laboratories are taking
part. The development of the work in this round robin is very slow. Up to now only two participants have
finished their measurements. The chairman hopes that the other laboratories will hutry up to present
their results. Next meeting is planned at the beginning of 1989 in Aachen. In the second round robin on
Stretched Zone Width Measurement (contact person : Mr. A Halim), 12 laboratories have participated.
The results are published in the Proceeding of the meeting of the German Fracture Group in Freiburg,
1987, and the final results have been submitted for publication in the Journal of Engineering Fracture
Mechanics at October 1988. In fact this round robin is finished now, but in the meantime there are three
countries — Poland (Dr. L. Wojnar), German Democratic Republic (Prof. H. Blumenauer), USSR (Prof.
A, Krasowsky) — that have announced to take part in this round robin. Results from Poland and GDR
are expected soon. The specimens are now in USSR; if Prof. Krasowsky has finished his measurements
the very last final results can be published in early 1989 in the EGF-Journal.

At this meeting the participants were asked for suggestions of future work. Subsequent to the round
robin on stretched zone width measurements a new round robin was proposed. In this round robin more
variation of materials should be investigated. The background of this proposal is that because of great
uncertainties among the pa11101pa.nts measuring the stretched zone, which have been shown in last round
robin, a higher scatter of results is expected. Nevertheless the significance of this investi gation is
underlined, if we want to understand the fracture mechanism of structural materials and at least for the
quantitative description of the influence of microstructure on fracture processes, such as the blunting
behaviour of the crack tip, crack initiation and crack propagation. The decision on the proposal for this
round robin will be made in a special meeting, perhaps in 1989, when the final results have been prepared
and distributed among the participants.

Quantitative fractography becomes more and more important in research on structural materials. It
can be helpful in fracture mechanics or in verifying fracture models to describe local processes. The
main aim of such studies should be to find a correlation between microstructure and fracture toughness
and also to examine the influence of microstructure on fracture mechanisms of materials. A first
introduction of such a study was presented by Dr. Wojnar from Cracow Technical University - Poland..
He made a write-up of his proposal that was published in EGF-Newsletter 6, a preliminary program is
given on page 6 of this Newsletter. If the reactions of potential participants are positive for such studies,
a seminar on quantitative fractography will be held next year. In the meantime Dr. Wojnar will send
pictures of his prepared specimens to everyone who is interested in this method.

At 12,30 Prof. Dahl closed the meeting and thanked the participants for coming and taking part in
the discussions.

If anybody wants to make . comments or proposals regarding to the work of TG-Mi-
cromechanisms, please don’t hesitate to contact us. We need your discussions and participation.
Our addresses are listed on the second page of this EGF-Newsletter.
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Working Party on
QUANTITATIVE FRACTOGRAPHY
PRELIMINARY PROGRAM

The aim of the Working Party is:

1.

2.

3.

Compam the results of similar quanutanvc fractographic measurements made on the same material
in different laboratories in order to establish the results, the accuracy of the applied methods, the
reproducibility of the measurements etc.

Find the best method(s) of quanutauve description of the fracture surface, giving information which
can be applied in engineering practice.

Elaborate easy-to-operate methods and tools for routine fractographic analysis. -

As we have many materials with completely different internal structure, working at different stress and
strain conditions we observe different fracture mechanisms and, as a consequence, different features
in the fracture surfaces. Therefore it is impossible to work out a single, universal method that is
applicable in all cases. So, the program of the WP Quantitative Fractography must be a compromise
between the needs and possibilities. The following is proposed:

1.

Choose 3 groups of 3 materials for experiments:

a) materials with the same basic structure and different dispersed phase particles, for example the
same steel with different content and shape of non-metallic inclusions,

b) materials with the same particles embedded in different matrices, for example nodular cast iron
with ferritic, pearlitic and ferritic-pearlitic matrix.

¢) a single material, sensitive to the ductile-brittle transition, tested at various temperatures in
order to observe different fracture mechanisms.

More materials can be chosen if necessary.

Test carefully all these materials to get:

a) complete mechanical properties (Young modulus, yield and ultimate strength, fracture strain
etc.), '

b) complete fracture properties (fracture toughness, R-curve etc.),

¢) complete stereological description of the microstructure (volume fraction of the constituent
phases, shape and size of particles, non-homogeneity of the microstructure, porosity, banding,
orientation etc.).

Distribute the results of the above tests among the participants together with the fracture surfaces

and fracture profiles. Each participant should:

a) test the fracture surface and fracture profile according to the suggested methodology (see point
4 below),

b) (optionally) introduce his own methods of analysis and use it in practice.

Each participant will get a short description of the suggested measurements with remarks how to

perform the measurements. Theoretical considerations will also be available. The followmg

measurements are expected:

a) on the fracture surface: area fraction of different fracture modes (if possible to discriminate),
size distribution of dimples, elongation of dimples, numbers of features per unit area (features
can be : inclusions, dimples, facets, steps etc.), lengths of features per unit area,

b) on the fracture profile: profile length, angular distribution, overlapping factor, orientation of the
profile. All these characteristics should be tested at different measuring steps (resolution) in
order to enable further fractal analysis.

All the data will be collected and analysed in order to fulfil the aim of the WP as described at the

beginning. The final report will be distributed to all the participants and discussed before the final

publication. '
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Task Group | | 7
Elastic Plastic Fracture Mechanics

Chairman D. Firrao and G. Angelino

In order not to interfere with ECF7 in Budapest, no meeting of the Task Group EPFM had been
scheduled for fall ’88. During ECF7 there was, however, a short informal meeting.

D. Firrao mentioned he had received three offers for hosting the spring "89 meeting, ie. from
Switzerland, Spain and the UK. A definite choice had not been made at that time (in the meantime it
has been decided thar the meeting will be held ar Winterthur, Switzerland, April 24-25, 1989 — see the
Agenda for further details). —

A. Fontaine (IRSID, France) presented the state of the new round robin on Local Approach to
Fracture (see EGF Newsletter 6} on behalf of its organizer, dr. Mudry. 54 participants have come
forward until now. ,

The intention is that the first phase consists of the determination of the material properties needed
in the Beremin and Rousselier model, for which both experiments on notched round tensile specimens
and finite element computations are required (see proceedings of the 1986 International Conference on
Local Approach to Fracture, also printed in Nuclear Engineering and Design of December 1987). Two
materials will be used, one which will fail by cleavage, the other will remain ductile. Experiments for
the determination of the test temperature for the first material (a pressure vessel steel) are being carried
out. The second material will have to be tested at 100 °C. The instructions for the finite element
computations are scheduled for the end of this year. Where possible, the recommendations which
| resulted from earlier EGF numerical round robins will be followed. EEC funding for covering the costs
of specimen preparation has been applied for.

The second phase will consist of the assessment of two types-of cracked components, ie. a CT
Specunen and a real structure or model. No further details are known yet"‘ ~.

| Working Party on Numerical FM

| Activity: Recommendations for Finite Element FM Computations
Co-ordinator: W. Schmitt

"~
.

The organizer has received about ten positive reactions so far. Before the work (see EGF Newsl {
ter 6, Spring 1988) will be distributed, we should give more people the opportunity to join. Please wri F
to: /
Dr., Winfried Schmirt ' E
Fraunhofer-Institut fiir Werkstoffmechanik . o
Wohlerstrafie 11 o
7800 Freiburg _ L
FRG :

o

before November 15, 1988, This will be the final deadline! _—

a = — )

e

i

MRS e

Be a CFaCH. |
apply for EGIF mmembership

\s
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Task G'roup on

POLYMERS AND COMPOSITES

Chalrmen: Prof. J.G. Willlams and Prof. H_.H. Kausch

During the period since the last EGF meeting (Amsterdam, 1986) the Task Group has established
a pattern of meetings twice a year, in May and October, in Les Diablerets, Switzerland. A major item
of business has been to develop a K -G, standard and this is now largely complete and will be reported
upon at the Budapest meeting. Close collaboration has been established with an ASTM group
developing the same protocol for the U.S. ,

A new endeavour has been the development of a standard for G tests for composite laminates in both
modes I and II. This has attracted wide and enthusiastic interest and again will be reported upon in
Budapest. It seems likely that this project will continue for some time.

A new project will be discussed at the next meeting (October, 1988) on the development of a J,
standard for polymers. There is also an agenda of topics to be considered in the future such as
instrumented impact testing,

A note on nomenclature has also been produced, which follows below.

NOMENCLATURE IN FRACTURE MECHANICS

Proposed to the European Group on Fracture
Revised version end of May 1988
Conumnents to be sent to either one of the chairmen of the TG Polymers and Composites

Crack and specimen geometry

a crack length (or size) m (1)
Aa incremental crack length m

B thickness m

A\ second relevant dimension m

A crack surface area m?

oA incremental crack surface area m? )
'¢)) For a central notch generally ‘“2a” is used

Deformation properties

E tensile or compressive modulus GPa 2)
E' storage modulus GPa

E" loss modulus GPa

E* complex modulus GPa

11 shear modulus GPa

C ecimen compliance C=u/P /N

u isplacement in load direction under load P m

c macroscopic stress (stress remote from crack tip) MPa

v lateral contraction ratio : - (3)
Iy crack tip plastic zone m

Oy yield stress of material MPa

2) The term “Young’s modulus” is limited to linear elasticity and small strains.

(3) “Poisson’s ratio” is limited to linear elasticity.

Stress distribution near crack tip -

o(r,8) stress at arbitrary point (1,6 counted from crack tip) MPa

o, stress in direction of crack propagation MPa

o, stress perpendicular to crack plane MPa

oi stress 1n crack plane MPa

T, shear stress MPa
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Energy terms

U energy J )
F potential energy of external forces J

G, Energy release rate at crack arrest kIm?

G, Energy release rate (“fracture toughness”) corresponding to K, kIm~*

G, Plane-strain energy release rate . kKIm~?

G, Plane-stress energy release rate (plastic component of G)) kJm*

G, Dynamic energy release rate kIm=

R crack resistance kIm?

J J-integral kIm*?

4) Index “el” should be used to indicate elastic energy, “pl” for dissipated energy efc.

0
=t
=
®
0
7

intensity factors

Stress-intensity factor in crack opening mode I MPa m"*
(as a general rule, it is assumed that K-values refer to mode I unless

modes II or III are specifically indicated)

Initial stress-intensity factor at initiation of crack growth MPa m*2
(threshold)

the value of stress-intensity factor (fracture mechanics strength) MPa m*
that exists in a given situation, which leads to crack extension

Critical stress intensity factor MPa m®
(stress intensity factor leading to unstable crack propagation)

geometrical calibration factor to K

i

~

!

o

o

< R

When applying principles of linear elastic fracture mechanics (LEFM) to polymers it should be
bome in mind that polymers are (non-linear) visco-elastic solids. This fact introduces a certain
ambiguity into determination of quantities such as E,C,J which are functions of material and
experimental parameters. Thus it will sometimes be difficult to evaluate rigorously terms as they
are defined in LEFM.

It will be possible, however, to attach numerical values to such quantities following the experi-
mental procedure given for linear elastic solids. As the recent K, round robin efforts of the EGF
(and ASTM) Polymer Task Groups have shown, such measurements can be useful provided a
carefully formulated protocol on how to proceed is being followed.
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OROWAN AND IRWIN EXPOSED

R. N. Stevens and F. Guiu
Department of Materials, Queen Mary College
Mile End Road, London E1 4NS, UK

Fracture mechanics has had considerable success in dealing with crack propagation problems
involving only small scale yielding at the crack tip (the LEFM theory). Greater difficulties are
encountered when plastic deformation and/or other irreversible processes take place on a larger scale
as the crack propagates and in this case fracture mechanics seems to be incapable of describing and
characterizing the fracture process by means of meaningful parameters.

LEFM can be regarded as a successful phenomenological theory based on the well founded
experimental observation that crack propagation in a loaded body takes place when the crack extension
force, or the elastic plus mechanical energy release rate, reaches a critical value. This critical value has
to be found be experiment and it is regarded as a characteristic material property without any need to
specify or understand its physical significance.

Many experienced exponents of fracture mechanics seem to have an inadequate understanding of the
physical principles on which the theory is based and as a result fallacious arguments are often used when
attempts are made to incorporate the effects of plastic deformation into the theory. The purpose of this
note i to expose an erroneous argument which has been perpetuated in research papers and textbooks
since the early days of fracture mechanics; this is the Orowan-Irwin modification of the classical Griffith
theory to account for the effects of plasticity. The motivation for the use of the crack extension force
as a crack propagation criterion, which appears also in several disguised forms, comes from the classical
Griffith theory. This proposes that for a crack to propagate in an elastically loaded body the total energy
of the system must be diminished by the process. Since crack growth crates new surfaces, energy must
be extracted from the Joading system and}z)r from the general strain energy of the body if a net decrease
is to be achieved. This is a necessary condition from which a simple fracture criterion is derived in terms
of a known material property, namely the surface energy. The well known Griffith result for the growth
of a central crack, length 2¢ in an infinite plate of uniform unit thickness, uniformly loaded with a tensile

stress ¢ is [1].

c=2YE M

w(l-vV’) o2

Where E and v are the Young’s modulus and Poisson’s ratio of the material respectively and 7y is the
surface energy. This expression is modified to suit other geometries through multiplication by
geometrical factor. Real materials do not obey equation (1). Even in those cases where the stress for
crack propagation is found to be inversely proportional to the square root of the crack length, the critical
value of the crack extension force calculated from experiment is 1 to 2 order of magnitude greater than
twice the thermodynamic surface energy. Orowan and Irwin [2,3] noted that crack growth involved not
only the creation of new surfaces but also plastic deformation, even in apparently brittle materials, and
they proposed that a plastic work term, p, (per unit area of the crack surface) had to be added to the surface
energy. The critical crack extension force 1s then 2(Y +p) on the energy balance criterion. In order to bring
agreement between experiment and theory the term, p must have the same sign as y and it must be, in
general, much greater than . .

This intuitive notion has been accepted without question as the reason for the increase in fracture
toughness observed whenever crack extension is accompanied by plastic deformation. We have already
discussed elsewhere [4] that the addition of a plastic work term to the surface energy to explain the
experimental results cannot be justified and is certainly incorrect.

The matter can be cleared up here without resort to mathematics and in order to do this it is convenient
to define clearly what is meant by the term “plastic work”, especially when it is used in connection with
crack growth, When dislocations are generated and move in a crystalline material under influence of
some forces, the work done can be computed, in principle, by integrating the force per unit length on
the dislocations with respect to displacement and total line length. This is the definition of “plastic
work”. Most of this work (which as such is energy in transit) is dissipated as heat in the environment
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(assuming that the environment acts as a constant temperature sink). Only a small proportion of this
work, typically about 5%, is stored in the material in the form of the stress fields of the dislocations
produced plus the energies of other defects such as vacancies and stacking faults which may also be
generated by the dislocations. '

- There are two possible energy sources for this plastic work. The first of these is the potential energy
of the mechanical system applying forces to the surfaces of the specimen. Movement of dislocations in
a body held at “constant load™ is an example and the change in potential energy of the loading system
is simply found by integrating the product of the tractions and the displacements over the surface of the
body. The second energy source is the elastic strain energy stored in the material. An example would
be the movement of dislocations in a specimen held in the “fixed grips” condition. In this case plastic
work corresponds to the degradation of part of the strain energy of the system into heat and is
accompanied by stress relaxation. In practice plastic work may extract energy from both of these sources
and when only dislocation motion occurs, conservation of energy requires that the plastic work be
exactly equal to the change in potential energy of the loading system plus the change in strain energy
of the system, added with due attention to sign. The amount dissipated as heat is this total less the
energies of the dislocations and other defects created during the deformation.

Crack extension is not, in principle, very different from plastic deformation. It also degrades into heat
part of the potential energy of the loading system or part of the strain energy of the body or some
combination of both. Again the energy degraded into heat is the sum of these two terms, with proper
attention to signs, less the amount stored as the surface energy of the new crack surfaces. Of course, in
the Griffith energy balance point, and in the absence of plastic deformation, no energy is degraded into
heat; all energy extracted from the two sources is converted into the energy of the new crack surfaces.

When, as is usual, crack extension and the generation and motion of dislocations take place
simultaneously these effects are additive and the total energy change can be written as

AE + AE +YAa + ap Aa _

Here, AE and AE are the changes in the combined elastic plus mechanical energy of the system due
to crack extension and to plastic deformation respectively. Both AE and AE are intrinsically negative
since they both bring about a decrease in the total energy of the system. The terms YAg and pAa (where
Aa is the increment of crack surface) are both positive since they represent the energy increase resulting
from the creation of new crack surfaces and from the small fraction, o, of plastic work, pAg, stored in
the material respectively. ‘

The condition of unstable equilibriurn with respect to crack extension is obtained by setting this total
energy change equal to zero. It is clear from this that there is no net positive “plastic work’ term to be
added to the surface energy, 7, because 0p Ag <<AF_ and even in the unlikely case where apAg=AE
the Griffith equation would not be modified. Since the sign of the energy change, AE , brought about
by plastic deformation is the same as that brought about by crack extension (i.e. AEj it follows that
plastic work, if it is included in the energy balance, far from opposing crack growth would, in fact,
provide an increased driving force. This paradoxical conclusion is, obviously, contrary to experience,
and needs some explanation. It is possible that most dislocation motion, or plastic deformation,
ocecurring during crack growth it is not necessarily linked to the process of crack extension even if it takes
place near the crack tip. Crack growth and dislocation motion can be independent processes which do
not complete for energy, but draw energy independently from the same sources. This point can be argued
more rigorously using the concept of generalized force on an elastic singularity [S] and it is a subject
of current investigation. The same conclusions are reached, following similar arguments, if energy
dissipating mechanisms other than plastic deformation are considered to accompany crack growth. The
perpetuation of Orowan and Irwin’s fallacious argument may have impeded the development of theories
of fracture capable of providing a sound interpretation of the effect of plastic deformation on. the
propagation of cracks. Fracture criteria which are based on the energy “absorbed” or “dissipated” at
process zones around the crack, by any mechanism, are physically unsound and therefore unlikely to
make any valuable contribution to problems of fracture.
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RESISTANCE OF STRUCTURES AND MATERIALS

A suggestion for activities on a malerials data-bank
by M. Marincek, Ljubljana University, Yugoslavia

The term resistance includes stiffness, strength and ductility, which represent most significant properties for the
assessment of the behaviour of load carrying structures under. static, impact or cycling loading, including the influence of
temperature, loading rate, and the deterioration of the material in time. Stiffness can be critical for the serviceability of
structures (deflections, vibrations), while safety related strength (yield load, maximum load) expresses the load carrymg
capacity. Ductility of the structure reflects the possibility of energy absorption, which is particularly important at seismic
or impact overloading.

The user of a structure is interested in its stiffness, strength and ductility, and not in stress and sirain distribution.
However, stresses and strains in the material are decisive for the shape of the characteristic load-displacement relationship
of structures. This relationship enables the determination of stiffness, strength and ductility of a structure. It is recommended
that the characteristic load-displacement curves are determined separately: for the case without imperfections, for the case
with a global imperfections (geometrical, residual stresses, non-homogeneity of the stress-strain curve of the material) and
finally for the case of additional influence of different notch effects, of which the the crack is the worst case. It is evident
that the deterioration of the material with the time and the crack propagation can substantially reduce the resistance and
therefore the safety of structures.

The safety of structures represents a very complex problem, especially because it depends on the probability of
overloading on one side, and the probability of the reduction of the resistance on the other side. The simple approach for
mastering the variability of the resistance part of the safety problem is the knowledge of parameters which yield the
deterministic behaviour of a structare and the information on possible variation of these parameters. The realistic prognosis
of the possible characteristic load-displacement curves of structares can be performed using the computer simulations with
the suitable numerical technique for feasible combination of parameters.

The most important point of the characteristic load-displacement curve is the peak of the curve, which represents the
maximurn load and is clearly defined. Sometimes, in the case of ductile materials, the post-peak behaviour is also important.
On the other hand the yield load needs special definitions, depending actually on the function of the structures. Here very
extensive yielding of the material is present already during the welding process. However the plastic strain limitations can
be decisive in determining the limit load, when cycling loading and/or notch effects have to be taken into account.

In addition to the geomeiry of the structure, the boundary conditions and the loading path the characteristic load-
displacement curve essentially depends on mechanical properties of the material, Fracture mechanics and fatigue data can
not be used for computer simulations of the inelastic behaviour of structures. For necessary constittive equations first the
stress-strain carve of the material under uniaxial stress state has 10 be known, for constant temperature and strain rate. Further
the influence of the tri-axiality, temperature, strain rate and the stress-strain path has to be mastered, from smaIl to large
straining of the material, also with fracture criteria.

For long tension bars with constant cross-section, made of ductile material which exhibit local necking afier the
maximum load, the basic parameters of the corresponding stress-strain curve are the Young's modulus, yield sirength,
tensile strength and the uniform sirain (strain at maximum load). Uniform strain represents the ductility measure of long
tensile members without notch effects. However, in the case of low cycle fatigue, crack propagation and fracture owing to
notch effect, the true rupture strain (which gives an expression to the purity of the material) is the dominant parameter for
a given class of the material. This can be seen in parameters of the Coffin-Manson relationship, Paris equation and the
expression according to Hahn, Rosenfield and Mc Clintock. Therefore the usual rupture elongation with different measure
lengths determined at simple tension test, is uscless as the material parameter for computations, because it represents only
an average value, depending on uniform strain and true rupture strain at necking. Thus it must be replaced by uniform strain
and by true rupture strain. The true rupture strain is easily obtainable from the known reduction of area. As a consequence,
the standard for tensile testing of ductile materials has to be amended. The amendments are needed also in order to introduce
a better definition of the yield strength and of the proportionality limit strength for materials without plastic plateau.

It is also worth-while to determine the area under the uniaxial stress-strain curve after the tensile testing, in order to obtain
the work to fractre which represents the toughness of the material at simple tensile testing.

It has to be emphasized that the influence of anisotropy, non-homogencity, ageing, different thermal and mechanical
treatrent, imadiation and other kinds of damages, on the change of the characteristic load-displacement curves of structures
should be studied together with the knowledge of the change of fundamental parameters of the uniaxial stress-strain curve.
The results of fracture mechanics tests also have to be accompanied by the data about these parameters.

The searching of correlations between parameters of the stress-strain curves and those of fracture mechanics is very
desirable, because both global and local approaches in the assessment of structures reliability are important. The present
activities on a materials data-bank offer a suitable opportunity for the improvement of related international standardization
(definitions, symbols,testing methods). This is the best way to eliminate technical antificial bamiers to the international
commerce.

Fore more detail sce the paper “Failure analysis and fundamental mechanical properties of ductile materials”,
Proceedings of the 7th European Conference on Fracture, Budapest, 1988, pp 301-311.
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Preprints of NATO ASI Advanced Course in

FATIGUE SCIENCE and
TECHNOLOGY

Edited by C. Moura Branco and L. Guerra Rosa

A limited number of preprints of this advanced course held in Alvor, Portugal, from 4th to 15th
April 1988 is available at a very good price of US$70-— (p.p. included). This volume of 600
pages approximately, A4 size, contains the latest up-to-date information and applications given
by well known experts in the field.

ine of con
Short fatigue cracks K.J. Miller
Influence of micro-structure D. Frangois
Statistical analysis of fatigue crack growth A. Blom
Fatigue threshold J.C. Radon
Fatigue life prediction models W. Schiitz
Environmental fatigue R.P. Wei
Fatigue at high temperature R. Pelloux and
A. Pineau
Multi-axial fatigue M. Brown and
G. Pluvinage
Low-cycle fatigue L. Coffin
Elastic-plastic fatigue C.Q. Bowles
Fatigue of welded joints S.J. Maddox
Fatigue of polymers and composites C. Bathias and
M. Richardson I
Engineering applications of fatigue H. Naundorf,
P.E. Irving,
H.P. Lieurade,
J.Tyrer,
R.Stephens and
W. Schiitz

This book is of great interest to research students, scientists and engineering designers working
in the field of fatigue both at university and industry.

Please order, sending cheque to

Carlos Moura Branco, NATO ASI Fatigue
CEMUL/IST

Av. Rovisco Pais

1096 Lisbon Codex - Portugal
Phone: 1-803580/805063, Telex: 63423 ISTUTL P
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ECF7

The seventh European Conference on Fracture took place in Budapest, Hungary, September 19-23,
1988. Again this major EGF event was a large success. Time was to short to organize an account on its
scientific and technical contents, we hope print this in the winter issue. Below you find the text of the
speeches, delivered during the opening ceremony.

Introductory Speeches

Dr. Laszlo Kapolyi

Member of the Hungarian Academy of Science
Governmental Commissioner to the Council of Ministers of Hungary

Highly distinguished colleagues, dear guests, it is a great pleasure for me, a great pleasure and honour indeed for the
Hungarian specialists concemed that after France, the Federal Republic of Germany, Britain, Austria, Portugal and the
Netherlands, Hungary and the Scientific Society for Mechanical Engineers of the Hungarian Federation of Natural Science
Societies can hold the 7th International Conference of the “European Group on Fracture”.

It is of general knowledge that among the high-priority research subjects of our era - in addition to bio-technology and
informatics - a significant role is played by the material sciences, within which a decisive field is the research conducted into
the processes of damage and deterioration of the materials,

The material science has a key role in solving such questions of economy such as the limited raw material sources, the
scarcity of strategic materials, the maintenance of the rate of economic growth and productivity, the accumulation of capital
and the market completeness. ‘

The new materials and the new properties of materials increasingly specify our innovation possibilities and the rate of
our technical and economic growth. The most important contributors to the technical development of our age are the material
science, material technology, microelectronics, the infrastruciure and within this more precisely, the infrastructure of the
technical development. The new results of the material science are demanded by the most dynamically developing branches
of industry. :

The reason of this process is that the new materials are being applied as building blocks of key importance which
simultaneously lead to material and energy conservation, higher performance, successful operation and reliability. As a
result of the application of the achievements of material sciences a significant rearrangement process and restructuring can
be experienced in the field of materials.

Our long-term development policy has been formulated in such a way that our industry will be in the position of keeping
abreast of the accelerated development of material culture and the related technological development in the world, taking
into account the orientation role of quality, productivity and efficiency improvement. The quality deficiencies and the high
financial inputs devaluate the whole production and place significant burdens on the consumers. ‘

The analysis of deterioration, knowing the physical processes of fractures, the study of phenomena and their
consideration in dimensioning and also in the course of selecting the continuous dixgnostic methods applied during operation
have decisive significance in several industries. For instance, the construction of traditional and nuclear power stations, the .
chemical industry, the vehicle industry and the steel structure fabrication industry must utilize the most recent achievements
of the material science from the design stage through the production technologics to the operation.

Increasing the reliability of operation, the reduction of unscheduled outages, the prevention of damages are in the best
interests of both the branches of industries and the whole nation. Knowing the process of the decays and deterioration
depending on the individual stresses is also significant from the aspect of the economical utilization of the materials, as the
study of the crack initiation process preceding the final fractuire may involve the development and industrial application of

reasonable and economical possibilities for the extension of service life. Knowing the phenomena of crack propagation is -

decisive where the progress of deterioration processes must be controlled through continuous diagnostic methods during
operation,

The most recent reszarch areas of the discipline, the investigation of the fracture of ceramic materials, polymers and rocks
are also very promising,

The fact that about three hundred papers were presented for this conference needs no further emphasis. This dramatic
interest indicates that the technical experts are widely concerned with the material structural and physical processes of
fractures. Reviewing the list of speakers and guests amiving from many countries of the world I am pleased to note that
although most of the papers deal with fractures and failures, this discipline has not failed in bringing together so many of
the excellent representatives of this field in the international spirit of science.

May I use this opportunity to welcome you-all, the members and leading officials of the European Group on Fracture
and of the International Congress on Fracture, also in the name of the Hungarian Academy of Sciences. I wish all participants
a very fruitful activity and a successful conference and hereby I open the 7th European Conference on Fracture.

Page 14 EGF Newsletter nr. 7, Autumn 1988

s




H. C. van Elst
EGF President

Dear Hungarian hosts, dear Colleagues-Participants, Ladies and Gentlemen, 1 take pleasure in welcoming you also to
this 7th biennial European Conference on Fracture at Budapest of our Eyropean Group on Fracture, which once more proved
jts viability by having this organized through its Hungarian member.

I like to thank the previous distinguished speakers for their welcoming and hospitable words. They moreover expressed
a well understood conception of our European Group on Fracture and of this conference. Indeed not only the technical
scientific activities, but also their bearing on the social and economical well of society - by their occupation  with the
problematics caused by the still occasionally occurring regrettable failure of engineering materials - can be regarded as a
convincing justification of this event.

T am sure to speak on behalf of you, when expressing our appreciation and gratitude to our Hungarian colleagues, who
provided us with the opportunity togather here in most pleasant surroundings.

We are looking forward to a comprehensive, excellent program of lectures and poster contributions, presumably o be .
enjoyed by an impressive number of participants. This might only be rivaled by the scenic attractions of this beautiful city.
" Tlike to use this opportunity to elaborate shortly on developments of our European Group on Fracture after some 12 years
of existence.

The biennial European Conferences on Fracture have been and are a major, if not the major manifestation of this
European Group on Fracture - in fact were its first and right from the beginning successful events, having their Proceedings
duly published. '

The number of their participants has been steadily growing, attracting also contributors and attendants from outside
Europe, like here again, ‘

Soon the biennial Advanced Seminars on Fracture Mechanics, with an educational and training character, orgamzed
at Ispra, became a tradition too. Their Proceedings were likewise regularly published. .

Since 1986 Symposia on special fracture topics have been organized from circles within EGF or under palronagc of
EGF; proceedings of these Symposia are published in the Series of EGF Publications; at present three are already for sale
and four are processed for publication.

Moreover Task Groups with Working Parties have been installed right from the beginning as well and at present Task
Gronps exist on Elastic - Plastic Fracture Mechanics, on the Mechanics and Mechanisms of Fracture from  Micro-structural
Viewpoint, on Fracture of Polymers, on Fatigue and recently on Fracture Dynamics.

These Task Groups have their own meetings,often perform “round robin™ programs in their Working Parties and
periodically issue their reports on performed work. Perhaps the one does this somewhat more frequently and less
occasionally than the other, but all all show steady progress in the fracture topic they deal with.

They represent a feature of ever increasing importance for our organization, significantly strengthening its consistency.

One of the objectives of their efforts is to provide a scientific background for European Standardized Test Methods on
Fracture to which I will return further on. ‘

The activities of some of the EGF Committees might now be recalled.

A Publication Commmittee, which was installed at ECF 4, Lecben, Austria in 1982, is responsible for the pubhcauons
from EGF side and through contracts with the publisher of these, royalties now flow to EGF.

The Journal on “Fatigue and Fracture of Engineering Materials and Structures™ was nominated as the official Journal
| of EGE.

A Special Committee for Strengthening and Liaison installed at ECF 5, Lisbon, Portugal in 1984, has been active
in uniforming prescriptions in Europe for testing on fracture susceptibility of structural materials (as in codes, norms, rles,
guide-lines,etc.).

Indeed an all European harmonization of such prescriptions, meeting European conditions to assess failure resustance
of structural materials at their applications, will be clearly of interest to industries, commerces and govemments of European

‘countries. For this might overcome existing acceptance difficulties between the different countries in this respect, apart from
obtaining a desirable technical scientific “communis opinio” on these matiers by exchange of view points. EGF has the
ambition to provide facilities - a forum - for such an exchange of view points in Europe and to provide the technical-scientific
input for drafting these prescriptions from the work of its Task Groups as mentioned before.,

This Committee solicits for contract research on these subjects and a study-contract from CEC was e.g.obtained,
concemning “the economic effects of fracture in Europe”.

Improvement of communication within EGF was favoured by the quarterly issue of a Newsletter since end 1986.

. This has been edited by the secretary through an EGF Office at Delft, the Netherlands, and informs persons and parties
interested in fracture activities on what is going on within EGF, and also outside EGF in the field of fracture

Contributions on subjects related to fracture prevention in its widest sense are solicited from the readers.

It proved generally well received and appreciau:d as a means to take care of contacts between Eurcpean scientists and
engineers, confronted with fracture problems in their work,

This Newsletter could be set available for free in a circulation of over 1500 copies, thanks to a subsidy from the UmverSIty
of Technology, Delit, the Netherlands.
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Regretfully this subsidy cannot be continued in 1989 any more, which will not surprise you in view of the tightening of
budgets one meets everywhere. However forunately some hope has recently arisen for another subsidizer, who might cover
about 2/3 of the costs, probably allowing us to go on with the Newsletter as it is.

The financial aspects, which inevitably come in when the mentioned activities grow, imply the need for obtaining income
to balance the costs involved by these activities, which offer EGF its place in European society.

On the other hand the stronger impact of EGF on society in this way might just promote that money is set available from
outside for the organization of its events and publications, and also for performances of studies and research by special
Groups within it, .

This offers wide perspectives for a further development of EGF.

However, though perhaps superfluous to mention, it might emphatically be stated that EGF should not become a company
locking for profit.

In particularly one will always have carefully to weigh the possible income of monies on their agreement with the
objectives and spirit of EGF, aimed at an all Evropean involvement (and at conflict not be hesitant 1o reject this type of
income),

The development of all mentioned activities requires adaptations in the organization. A proposal for a set of revised
Statutes has been consequently submitted by the Executive Committee to the Council for its meeting here in Budapest, in
which use was made of comments by the EGF Advisers and Consultants, the latter being constituted by the chairmen of Task
Groups and Commitiees.

The main new items proposed in these revised Statutes are:

1) The establishment of an EGF Office taking care of financial arrangements in the required legally approved way. This
Office was already mentioned with respect to the Newsletter and obviously it has already become operative in a
preliminary way at several occasions, in agreement with the Council decisions at ECF 6 Amsterdam, 1986;

2) The introduction of a personal membership in a more general way than before, beside the Conncil membership of
national delegations of European countries.

A subscription fee for so-called paying personal members offers reduction on EGF conference fees, on books sale, efc. and

voting facilities on proposals as for prescription of fracture tests, etc.

Probably a large part of you might not be quite so interested in all those organizational aspects, but rather in the
performance of your individual research and development, in the corresponding fulfilment of commitments and in
publication of the results of your wotk in journals, by communication at conferences, eic. Further you will want to obtain
information by the attendance of conferences, and by reading the professional joumals, etc. ‘

But then you must have yet got an understanding for the use of these organizational efforts for they offer you the facilities
for just these type of manifestations. This ECF7, in particular, provides in an excellent way a suitable panel for your ideas
on fracture and presumably thus offers you support to your personal work and its justification towards society as well.

You might realize that to a large extent the continuity of your efforts will ultimately depend on the acceptance of this
latter justification by society. Assumedly this will be adequately promoted by presentation through EGF.

Pethaps the underlying ideas of these loose remarks will then even add to your appreciation of this ECF 7 event, which
remains such an excellent opportunity to exchange knowledge and ideas on fracture,

Dear attendants, I wish you an informative and well to digest program, fruitful discussions and a pleasant stay at Budapest
and suggest that we - after hearing our third speaker - really start with our business, ie. the contributions to ECF7; thank
you for your attenticn.

— =
~ An
Advertisement
in this Newsletter
reaches over 2000 European
scientists and engineers

and helps EGF to keep them informed....
\ >
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An International Research Project to Develop

SHALLOW CRACK
| FRACTURE MECHANICS TESTS

Most brittle fractures start at relatively shallow cracks, sometimes only one or two millimetres deep. ;.
Unfortunately, present standard deep-notch fracture tests can seldom make direct assessments of the
relevant toughness at the tips of such shallow cracks.This can lead to gross errors in the fracture
toughness measurements and possibly serious consequences for structural integrity, safety assessments
and the requirements for non-destructive testing and repair; especially when such cracks are associated
with welded joints, flame cut edges, or locally heat treated regions that have inferior toughness to the
adjacent base metals. To resolve this problem, The Welding Institute in the United Kingdom and the
Edison Welding Institute in the USA, have organized an international research project.

The aim of the project is to develop methods for shallow crack fracture mechanics tests that will be:

(i) Complementary to the existing deep notch fracture mechanics test methods.
(ii) Relevant to both surface and buried cracks.

(iii) Relevant to the extremes of bending and tension loading,

{iv) Relevant to both flat and curved (e.g. pipe) material. -

(v) Relevant to both homogeneous and non-homogeneous (e.g. welded) materials.

The project commenced on the 1st October, 1987, and is planned to run for three years. Extensive
experimental and numerical studies are involved, and these are being supported with financial and in-
kind contributions from the following countries and organizations.

Canada Nova, Ontario Hydro
R i r University of Aachen
Th lan Netherlands Energy Research Centre, Koninklijke/Shell Laborato-
rium Amsterdam
Norway Sage Petroleum, Norwegian Inst. of Technology (SINTEF), Statoil
United Kingdom Admiralty Research Est,, British Steel Corporation, Conoco, Health

and Safety Executive, Imperial Chemical Industries, NEI Parsons,
Rolls Royce & Associates, Shell Expro, UK Atomic Energy Authority
ni f ri Chevron, EG & G Idaho, Electrical Power Research Institute, Exxon,
National Aeronautics Space Administration, National Bureau of Stan-
dards, Oak Ridge National Laboratories, USX, Sandia Laboratories,
Texas A & M University, University of Illinois, University of Kansas

Other organizations that may wish to participate in this project are invited to contact the following for
more information:

Dr. M.G. Dawes Dr. H.G. Pisarski

The Welding Institute Edison Welding Institute

Abington Hall 1100 Kinnear Road

Cambridge CB1 6AL Columbus OH 43212

United Kingdom USA

Tel: (0223) 891 162 Tel: (614) 486 9400

Fax: (0223) 892 588 Fax: (614) 486 9528

Telex: 81183 Weldex G Telex: 255 5101010 992 Edisonweld
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Agenda items are placed free of charge. Inform the

editor about any fatigue and/or fracture related |-

meeting of interest for the readers of this Newslet-
ter.

AGENDA o Fatlgue and Fracture Events ?

A A L R

November 22-25, 1988

WELDTECH 88

Location : Ramada Fm, West London, UK

Organizer : The Welding Instinate, Cambridge, UK

Deadlines : Dec 18, 1987 - Abstracts (500 words)
June 17, 1988 - Final manuscripts

: Gillian Selves
The Welding Institute, Abington Hall
Abington, Cambridge CB1 6AL, UK
Tel. 0223 891162 Telex 81183 weldex g
Telefax 0223 892588

Inquiries

Novernber 1933
Symposium on Evaluation and Techniques in Fractography

Location  : Alanta, Georgia, USA

Sponsor  : ASTM Comm. E9- & E-24

Deadlines : Nov 15, 1987 - abstracts (300-500 w)
Oct 1, 1988 - final mamscripts

Inquiries  : Mr. Bernard M. Sirauss

Teledyne, Engineering Services

130 Second Averiue

Waltham, Massechusets 02254, USA
Tel. 617/890-3350

November 7-8, 1988
Sympostum on Thermal and Mechanical Behaviour of
Ceramic and Metal Matrix Composltes

Location : Atlanta, Georgia, USA
Sponsor  : ASTM Comm. D30 & E-4
Deadlines : Aprl 15, 1988 - abstracts (300-500 w)
Sep 1, 1988 - full papers
Inquiries : Dr. J. M. Kennedy
: Dept. of Mech. -Engineering
Clemson Univ. = -
Clemson, SC 29634—0921 USA
Tel (803)656-5632
January 31, 1989

Course on Structural Integrity of Welded Components:
Construction, Characterization and Inspection of Welds

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

Conference Departrnent
The Instiute of Metals

1 Carlton House Temace
London SW1Y 5DB, UK
Tel. 01-839 4071

Telex 8814813

Telefax 01-839 2289

February 2728, 1989
21. Vortragsveranstaltung DVM-Arbeitskreis
“Bruchvorgiinge’: Bruchmechanische Kennwerte fiir die

Bauteilbewertung

Location : Bad Neuheim, FRG

Sponsor  : DVM

Deadline  : Nov. 14, 1988 - Abstracts

Inguiries : Frau Dr. Christinz Berger
SIEMENS AG, UB KWU
Wiesenstrale 35
4330 Milheim/Ruhr
FRG

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

Location  : Beach Hotel, Santa Barbara
California, USA

Organizer : Univ, of Califomia, Santa Barbara

Sponsor  : The Int. Congress on Fracture

Inguiries  : Pof. A. G. Evans

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

March 1923, 1989

8th Int. Conference and Exhibit on Offshore Mechanks 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 Symposium

Location : The Hague, The Netherlands
Organizer : OMAE Conf. Committee
Sponsor . : ASME OMAE Division
Deadlines : June 1, 1988 - abstracts (300-400w)
: June 15, 1988 - Tentative acc,

Aug 15, 1988 - Manuscripts

Dec 1, 1988 - Final acceptance
Inguiries : Prof. Jin . Chung

Int. OMAE Conf. Committee
¢fo. Colorado Schocl of Mines
1500 Tlinois Street

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

March 20-22, 1989

Fourth International Conference on Mechanical Properties
of Materials at High Rates of Strain

Location : Oxford, UK

Organizer : University of Oxford, UK

Deadlines : June 1, 1988 - synopsis (500 w)

Aug 1988 - acceptamoce notice

Dec 1, 1988 - final manuscripts

Feb 15, 1989 - deadline registration
Dr. J. Harding : 5
Dept. of Engineering Science

Parks Road

Oxford OX1 3PJ, UK

Inquiries
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Seventh International Conference on Fracture, ICF7
Location : Univemity of Houston, Texas, USA Y
Organizer : Upiversity of Houston .
Sponsor  : The Int. Congress on Fracture
Deadlines : May 1, 1988 - Full papers (48 p.)

Aug 1, 1988 - acceplance not.

Oct 1, 1988 - Camera ready man.
Inguiries : Dr. Kamel Salama

Mechanical Engineering Dept.

Un. of Houston, University Park /

Houston, Texas 77004, USA

Tel (713)749-4455 Telex 55 7
s

Course on Structuml Integrity of Welded Components:
Failure of Weklments

Location : Londm, UK
Organizer : The Institute of Metals, London, UK
Inquiries  : Ms. ME. Blower (SIWC)
Conference Department
The Institute of Metals
1 Carlion House Tetrace
London SW1Y 5DB, UK
Tel, 01-839 4071
Telex 8814813
Telefax 01-839 2289
April 11, 1989
13, Sitzung der SVMT-Fachgruppe Bruchmechanik und
Ermiidung

Themes: Dynamic Fracture Mechanics; Composite Materi-
als

Location : Eidg. Techn. Hochschule (ETH), Inst. fiir
Mechanik, Ziich, Switzerland
Organizer @ SVMT
Language : Gemman and French, others ask Dr. Prodan
Deadlines + March 1, 1989 - anmouncements of
contributions and regisiration
Inquiries  : Dr. M. Prodan
Gebr. Sulzer AG
Abt. 1502
‘./’" 8401 Winterthur, Switzerland
Apnl 24-25, 1989

17th Plenary Meeting EGF Task Group Elastic-Pl
Fracture Mechanics
Location : Winterthur, Switzerland
Sponsors : European Group on Frachme

Sulzer Brothers Lid.
: March 15, 1989 - amouncement of contributions
: Chairmen Task Group EPFM (see p. 3), and

Dr. M. Prodan

Sutzer Brothers Lid,

8401 Winterthur

Deadline
Inguiries

Switzerland

May 23-24, 1939
Symposium on The Application of Automation Technology
to Fatigue and Fracture Testing

Location : Kansas City, Missouri, USA
Sponsor  : ASTM Committees E-9 and B-24
Deadlines : Aug 1, 1988 - abstract (300-500 words)

Feb 1, 1989 - complete manuscripts
Inguiries : Arhwr A. Bram

MTS Systems Corporation

Box 24012

Materials Testing Division

i lis, MN 55424, USA

Tel. (612) 9374045

May 25-26, 1939

Symposinm on Quantitative Methods in the Assessment of
Structural Defects

Location : Kansas City, Missouri, USA
Sponsor  : ASTM Committees E-9 and E-24
Deadlines : Aug 1, 1988 - abstract (500 words)

Feb 1, 1989 - complete manuscripts
Inguiries : A.P. Berens

University of Dayton

Research Instimte

Dayton, Ohio 45469, USA

Tel (513) 229-4475
June 20, 1989

Course on Structural Integrity of Welded Compenents:
Assessment of Risk - Defect Growth
Location : London, UK
Organizer : The Instiute of Metals, London, UK
Inguiries : Ms. ME. Blower (SIWC)
Conference Department
The Institute of Metals
1 Carlton House Terrace
London SW1Y 5DB, UK
Tel. 01-839 4071
Telex 8814813
Telefax 01-83% 2289

July 10-12, 1989

Third International Conference on STRUCTURAL FAIL-
URE. PRODUCT LIABILITY AND TECHNICAL INSUR-
ANCE

Location : Vienna, Austria
Organizer : TU Vienna, Austria
Deadlines : Oct 1, 1988 - abstract (300-1000w)

May 31, 1989 - full papers

: Doz. Dr. H. P. Rossmanith
Institute of Mechanics
Technical University Vierma
Wiedner HauptstraBe 8-10/325
1040 Vierma, Austria

Inquiries

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

Location : London, UK
Organizer : The Instinte of Metals, London, UK
Ingquiries : Ms, M.E. Blower (SIWC)

Conference Department

The Institute of Metals

1 Cardton House Terrace

London SW1Y 5DB, UK

Tel. 01-839 4071, Telex 8814813

Telefax 01-839 2289 _
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October 9-11, 1989
European Symposium on Elastic-Plastic Fracture Mechan-
ics: Elements of Defect Assessment :
Location : Freibwrg, FRG
Organizer : DVM
Sponsors : Buropean Group on Fracture et al.
Deadlines : Oct 1, 1988 - Abstracts (500 words)
Jan 15, 1989 - Acceptance notice
Sep 1, 1989 - Manuscripts for proceedings
: L G. Blauel
Fraunhofer Instimt fiir Werkstofinechanik
Wihlerstrafle 11
D-7800 Freiburg, FRG
phone (0)761/5142-101, telex 17761159 fhiwmir
fax (0)761/5142-147
or
K-H. Schwalbe
GKSS-Forschungszentrum  Geesthacht
\ Max-PlanckstraBe
D-2054 Geesthacht, FRG
phone (04152/12:979, telex 0218712 gkssg
fax (0M4152/12-618

Inquiries

European Group on Fracture

Cross the appropriate box{es) :

Surname:
Address :

P.O. Box 5025

2600 GA DELFT, The Netherlands

November 15-17, 1989

Fourth Int. MECAMAT Conference:

Mechanics and Mechanisms of Damage in Composites and
Assoclations of Materlals

Location : Saint-Etienne, France
Organizer : UNIREC, Ewole Centrale de Paris, MECAMAT
Inquiries : UNIREC

Secrétariat MCM

Conférence MECAMAT 1989

BP. 50

42702 Fiminy Cédex, France

December 12, 1989

Course on Structural Integrity of Welded Components:
Reappralsal of Design and Assesment Methods
Location : Londom, UK

Organizer : The Instintte of Metals, London, UK
Inguiries : Ms. MEE. Blower (STWC)
Conference  Department
The Institute of Metals
1 Carlion House Terrace
London SW1Y SDB, UK
Tel. 01-839 4071
Telex 8814813
Telefax 01-839 2289
Early fall 1990
Eigth European Conference on Fracture (ECF3)
Location : Torino, Ttaly
Organizer : Ralim Group on Fracture
Sponsor  : European Group on Frachure
Inguiries  : prof. D. Firrao

Politectico di Torine

Inst, di Chimica Applicate e di Metallurgica
Corso Duca degli Abruzzi 24

10129 Terino, Italy

Newsletter Subscription and
Membership Application Form

D Please send me the EGF Newsletter free of charge

Please register me as EGF member. The DAl 45,- (fourty-five Dutch guilders)
subscription fee for 1989 will be transferred to the EGF bank account,
number 10.42.10.753 at the RABO Bank, Barendrecht, The Netherlands

Initials:

Title(s):

Please return this form to : EGF Office, attn. prof. A. Bakker
¢/o Laboratory for Materials Science and Engineering

 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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