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Well, summer is upon
us. Aleksandar Sedmak is
busy preparing for ECF 22
which will take place in
Belgrade,
Serbia
from
August 26 until August 31,
2018.
We are looking
forward to that event.
http://www.ecf22.rs/
Francesco Iacoviello has
been
busy
making
arrangements for ESIS.
He succeeded in
registering ESIS as a non-profit organization in
Italy. Of course, ESIS was always a non-profit
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organization, but now it is official. The ExCo,
myself and all ESIS members thank Francesco
for his efforts and success.

They are open access publications. In order
to encourage TCs and National Groups to take
advantage of this option, ESIS will support part
of the publication costs.

In addition, for all ESIS members, Francesco
arranged with Google to provide G-suite by
Google Cloud. Usually, payment must be made
for this service. All ESIS members receive it
free of charge.
He has sent each of us a
username and password. Please change your
password. It allows e-mail through Gmail, video
and voice conferencing, smart shared calendars,
documents, spreadsheets and presentations,
24/7 support via telephone, e-mail or online, 30
GB cloud storage, transfer of very large files.
Again we thank Francesco for his continuing
contributions to the benefits of ESIS members.

Shortly, there will be a meeting of the
International Conference on Structural Integrity
and Durability in Dubrovnik, Croatia between
August 15 and 18, 2017. This conference is
chaired by Željko Božić. In addition, right before
the conference, the fourth ESIS Summer School
will be held from August 14 to 15, 2017. It is
not too late to send your students. I would like
to thank Željko, as well as the Chairs of TC 13
on Education and Training: Liviu Marsavina,
Politehnica University of Timisoara, and Petro
Yasniy, Ternopil Ivan Pul’uj State Technical
University.
The
web
site
is
http://icsid.fsb.hr/summersch.php

I remind you that ESIS has four affiliated
journals including: Engineering Failure Analysis,
Engineering Fracture Mechanics, International
Journal of Fatigue and Theoretical and Applied
Fracture Mechanics.
We encourage you to
publish your articles in these journals.

Our web site has been revamped. Thanks go
to Francesco Iacoviello. Please take a look.
Finally, I would like to encourage you to join
ESIS for 30 €.
Go to our web site
www.structuralintegrity.eu and sign up. There
are various ways to join ESIS. Join a National
Committee.
Have your university join for a
group of faculty members through a National
Committee or directly to ESIS; similarly for a
group at a company. Or join as an individual.
This can easily be done through PayPal. In
2016, ESIS had 596 members from 23
countries.

ESIS is requested to support many
conferences, most of which are part of TC or
National Group activities. In order to coordinate
the dates so as to avoid conflicts, the ExCo has
suggested to TC and National Group Chairs to
coordinate their meetings with Aleksandar
Sedmak.
Our blogger, Per Ståhle, will shortly post a
review of an additional paper. We have an
agreement with Elsevier.
Papers that are
reviewed will be open access for three months.
Hence, everyone can have access to them and
join in the discussion on the blog. We welcome
your comments which may be posted on the
blog: http://imechanica.org/node/9794

I wish you all the best of health, fruitful
research and future collaborations.
Leslie Banks-Sills

One issue of Procedia Structural Integrity has
been published in 2017:

IGFXXIV - Second International Edition,
Urbino,
Italy
2017;
http://www.sciencedirect.com/science/jo
urnal/24523216/3?sdc=1
Five more issues are scheduled for
publication; they include

ESIS TC24 Workshop "Integrity of
Railway Structures", Leoben 2016;

International Conference on Structural
Integrity, Funchal, Madeira, Portugal,
2017;

XXVII
International
Conference
Mathematical and Computer Simulations
in Mechanics of Solids and Structures.
Fundamentals of Static and Dynamic
Fracture (MCM 2017);

AIAS 2017 International Conference on
Stress Analysis, September 6-9, 2017;

Fatigue Damage and Material Defects 3.
2
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Applied Mechanics and
the Philosophical
Magazine). One reviewer went so far as to say
that an elastic parameter such as K could not be
used to characterize fatigue crack growth.
However, the paper was finally published in
1961 in an internal journal of the University of
Washington entitled The Trend in Engineering.
Soon, these ideas were widely embraced by the
scientific and engineering community at large,
and it was not long before the relationship
between the fatigue crack growth rate and the
stress intensity factor range became known as
the Paris Law.

Paul C. Paris, Eulogy

Not only was Paul Paris one of the fracture
and fatigue greats but he was also a fine
gentleman. I first met him in the 1990s and it
was always a pleasure to meet again. At the
European Conference on Fracture (ECF 21) last
June which was sponsored by the European
Structural Integrity Society, he was awarded the
Wöhler Medal for his seminal contributions to the
field of fatigue crack propagation. The Paris Law
continues to be quoted in an ever increasing list
of publications. From crack propagation in
metals, it has been extended to many materials
including that of delaminations in composite
laminates. At ECF 21, young (and old)
researchers gathered round him to hear his
stories and take selfies with him. He was the hit
of the conference. He so appreciated the
recognition from the award. All of us who knew
him, will miss him dearly.

In 1962, Paul received his Ph.D. in applied
mechanics from Lehigh University, and the same
year, accepted a position as an Assistant
Professor in the same department. During the
next few years, Paul rose rapidly through the
ranks to become a Full Professor in 1965.
Meanwhile he formed a fracture mechanics
group at Lehigh University including Fazil
Erdogan, George Sih and, later, George Irwin
and Bob Wei. Over the next ten years, Paul did
extensive work on fatigue crack growth in the
near-threshold, linear and high ΔK regimes.
Following Elber’s discovery of crack closure in
1967, Paul and his research group performed
systematic experiments to study the effects of
stress ratio and crack closure on fatigue crack
growth. He also worked with John Hutchinson
and Jim Rice to develop practical applications of
the J-integral.
In addition to his outstanding research
accomplishments, Paul contributed significantly
to the education of many people in the areas of
fracture mechanics and fatigue. As a professor
at Lehigh University, he trained students such as
Richard
Hertzberg
(Paul’s
first
graduate
student), John Landes, Jim Begley, Matt Creager
and Jim Rice, and many others. Paul organized
and taught short courses designed to educate
non-university students on the principles of
fracture mechanics and fatigue. Following the
advice of Rudy Hartmann, Paul founded Del
Research Corporation in 1967. With Rudy
supplying the test machines, the company soon
became well known for its consulting work in
areas of failure analysis and mechanical testing.
Del Research also hired promising young
engineers such as Keith Donald and Hiroshi
Tada, and its directors included Richard
Hertzberg and George Irwin. In the late 1960s,
Paul together with George Irwin initiated the
Annual National Symposium on Fracture
Mechanics and the Journal of Engineering
Mechanics, both of which continue today. Paul
joined
the
Department
of
Mechanical
Engineering at Washington University in 1976 as
a professor in mechanics. He continued being
active for many years.

Paul was born in 1930 in Buffalo, New York.
Following in a family tradition established by his
father and uncles, he studied at the University of
Michigan, where he received a B.Sc. in
engineering mechanics in 1953. He enrolled in
the applied mechanics program at Lehigh
University where he received an M.Sc. in 1955.
He was then hired by Boeing Company to work
on fracture related problems. During the period
from 1955 to 1960, Paul was particularly
influenced by the work of George Irwin on
fracture mechanics. His pioneering work on
fatigue crack growth was also firmly supported
by Bill Anderson and others at Boeing.
Following the publication of George Irwin’s
classical paper in 1957, Paul recognized that
Irwin’s stress intensity factors could be applied
to fatigue crack growth problems. He proposed
that the stress intensity factor range may be
used to represent the driving force for crack
growth under cyclic loading. Paul’s ideas were
promptly rejected by three of the leading
journals in the field (AIAA Journal, Journal of

He has received many awards including:

3
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1972: Honorary Fellow of ASTM • The Award
of Merit of ASTM
1976: Stanley P. Rockwell Memorial Lecturer
and Medal of ASM and AIME
1987: The Fracture Mechanics Medal of ASTM
(First Recipient with George Irwin)
1987: Banquet Lecturer at the National
Symposium on Fracture Mechanics of ASTM
1988: Honorary Fellow of the International
Congress on Fracture
1990: Honorary Fellow of the International
Fatigue Series
1992: Swedlow Memorial Lecturer of ASTM
1996: Honorary Editor of the Journal of
Engineering Fracture Mechanics
1997: The Symposium in Honor of Professor
Paul Paris of TMS/ ASM (with proceedings: High
Cycle
Fatigue of Structural Materials)
1998: The Dudley Medal of ASTM (Presidents
Medal)
2000: Banquet Lecturer at the International
Conference on Fatigue Damage of Structural
Materials III (Hyannis, MA)
2001: Invited Opening Plenary Lecture at the
International Conference of Fatigue in the Very
High Cycle Regime (Vienna, Austria)
2003: The Third Crichlow Trust Prize of the
American
Institute
of
Aeronautics
and
Astronautics. A medal-$100,000 Honorarium, a
citation for lifetime contributions to aircraft
structural analysis
2003: The Medal of Conservatoire National
des Arts and Métiers (Paris, France)
2004: Invited Opening Plenary Lecture at the
International Symposium on Gigcycle Fatigue
(Kyoto, Japan)
2006: Invited Opening Plenary Lecture at the
Crack Paths conference (Parma, Italy)
2009:
Honorary
Doctorate
from
University of Paris West (Paris, France)

the

2016: Wöhler Medal, European Structural
Integrity Society, ECF 21 (Catania, Italy)
Paul passed away at his home on January 15,
2017 in St. Louis, Missouri.
L. Banks-Sills
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4 Elsevier journals are affiliated with ESIS
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Special Issues 2015-17
Journal

Title

Source

Editor

Status

Int J Fatigue

Fatigue Mechanism
and Structural
Integrity: Advances
and Applications

ECF 19

V. Shlyannikov,
Y. Murakami

EFA 76, July 2015

Eng Failure
Anal

Failure analysis of
structure components
undergone stress
corrosion, fatigue and
neutron irradiation

ECF 19

R. Goldstein,
V. Shlyannikov

EFA 47B, Jan. 2015

Eng Fract
Mech

Modelling of ductile
fracture and
applications

ECF20

Zh.Zhang,
B.Skalleurd,
E.Østby

EFM 147, October
2015

Eng Fract
Mech

Special Issue 7th ESIS
TC4

TC 4

B.R.K.
Blackman

EFM 149, 2015

Eng Fract
Mech

Nanoscale fracture

ECF20

EFM 150, December
2015

Int J Fatigue

Fatigue at all scales

ECF20

Eng Failure
Anal

Recent case studies in
Engineering Failure
Analysis

ECF20

J.He,
Ch.Thaulow,
T.Sumigawa,
Zh. Zhang
B.Skalleurd,
A.Wormsen,
I.Lotsberg, G.
Härkegård
Zh.Zhang,
E.Østby,
B.Skalleurd

Int J Fatigue

Railway Axles:
Advances in Fatigue
Design and
Maintenance

TC24

S.Beretta

IJF 86, May 2016

Int J Fatigue

Fatigue Crack Paths
2015

5th Int. Conf. on Crack
Paths (CP 2015)

IJF 92, part 2, 2016

Eng Fract
Mech

Crack Paths 2015

5th Int. Conf. on Crack
Paths (CP 2015)

Theor and
Appl Fract
Mech

Small Scale Testing in
Fracture Mechanics

The Annual Meetings
of Spanish Group on
Fracture and
Structural Integrity

F.Berto,
A.Carpinteri,
S.Vantadori,
M.Vormwald
R. Brighenti,
A.Fatemi,
L.Susmel,
A.Carpinteri
J.M. Alegre
Calderón,
A. MartínMeizoso

Eng Fract
Mech

Multiaxial Fracture
2016

11th International
Conference on
Multiaxial Fatigue and
Fracture (ICMFF11)

M.Endo,
C.Navarro,
M.Vormwald,
A. Carpinteri

EFM 174, April 2017

Int J Fatigue

Multiaxial fatigue
2016: Experiments
and modeling

11th International
Conference on
Multiaxial Fatigue and
Fracture (ICMFF11)

A.Carpinteri,
A.Fatemi,
Th.Palin-Luc,
S.Vantadori

IJF 100, part 2, July
2017

IJF 82, January 2016

EFA 58, December
2015

EFM 167, November
2016

TAFM 86, Part A,
December 2016
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“1st Conference of the Greek Society
Experimental Mechanics of Materials”.

of

National Committees
Stavros Kourkoulis

Greece
The
Greek
Society
of
Experimental
Mechanics of Materials (GSEMM) has been
already accepted as member of the European
Structural Integrity Society (ESIS).

Hungary
A Workshop was organized by the ESIS
Hungarian Chapter in cooperation with the
Structural Integrity Sub-committee of the
Materials Science and Engineering Scientific
Committee of the Hungarian Academy of
Science in Budapest, Hungary on May 4, 2017.
The main objective of the Workshop was to
provide the opportunity for networking of
structural integrity experts and research groups
dealing with the degradation/damage processes
of metal, alloy, semiconductor, ceramic, polymer
and composite materials on the national level.
During the workshop 6 invited presentations
were made by Dr. István Mészáros, Prof. Dr.
Péter Trampus, Prof. Dr. László Tóth., Prof.
Dr. János Ginsztler, Dr. András Szekrényes and
Dr. Szabolcs Szávai.

In addition, it is our pleasure to announce the
organization of the first conference of GSEMM
under the title: “1st Conference of the Greek
Society of Experimental Mechanics of Materials”.
The Interim Board during its 1st meeting (9th
December 2016) was structured as follows:
President:

Triantis Dimos

Vice President:

Kourkoulis Stavros

Secretary:

Pasiou Ermioni

Treasurer:

Anastasiadis Cimon

Members:

Alexopoulos Nikolaos,
Kyriazopoulos Antonios,
Markides Christos,
Ninos Dimitrios,
Stavrakas Ilias

Professor Stavros Kourkoulis was elected as
representative of the GSEMM at the European
Structural Integrity Society (ESIS).
1st Conference of the Greek Society of
Experimental Mechanics of Materials
http://www.gsemm.gr/conference/
Concerning the organization of the 1st
Conference of the Greek Society of Experimental
Mechanics of Materials, it was decided, during
the 2nd meeting of the Interim Board (Friday
27th January 2017) that:
The conference will be held in 10th - 12th May
2018, in the National Technical University of
Athens.
Whoever is interested can submit two (2) page
abstracts (deadline is the 31st December 2017).
A hard copy volume of the accepted abstracts
will be available for the participants during the
conference.
A full paper of maximum eight (8) pages could
also be submitted and will be reviewed by the
Scientific Committee of the conference. If it is
accepted, the paper will be published in the
Procedia Structural Integrity (SCOPUS Indexed).
Full papers must be submitted until 15th April
2018.

The Workshop was followed by a round table
discussion and consultation on related areas.

It was also decided that the 1st General
Assembly of the members of GSEMM and the
elections for the Board will take place during the

Peter Trampus
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recreation complex localized in the historic castle
of Pultusk on the banks of the Narew River and
on the edge of the White Forest, as well. The
history of the castle dates back to the 15th
century.

Israel
The Israel Structural Integrity Group (ISIG)
held its Sixth Annual Symposium on March 7,
2017. There were participants from industry,
academia and the Israel Air Force.
In the
morning, there was a student competition with
three students presenting: Yaron Shapira from
Ben Gurion University, Merna Shaheen-Mualim
from the Technion (Materials) and Raoof Korabi
(Mechanical Engineering). Yaron was chosen the
winner on: Extracting the T-stress in the vicinity
of 3D straight singular edges by the Quasi-Dual
Function Method (supervisor: Zohar Yoshibash).

The main topics of the conference include:
- linear and nonlinear fracture mechanics
applied to material damage process description,
- micro- and
material cracking,

nanoscale

mechanisms

of

- biomaterial cracking,
- modeling of plastic and brittle fracture,
fracture mechanics of composites and
polymers,
- cracking of non-homogeneous structures,
statistical aspect of material cracking
process,
- fatigue criteria for cracking of materials,
There were presentations about failure of an
aircraft engine; the KAWAI CLD method for
fatigue life prediction of composite materials;
automatic diagnostics of complex machinery;
dissimilar
chain
delamination;
the
finite
difference technique for solving crack problems
in functionally graded material; and a new
specimen for dynamic mode I crack propagation
under stress wave loading.
The officers of ISIG include:
President
Leslie Banks-Sills
Vice-President
Abraham Brot
Secretary/Treasurer
Dana Ashkenazi
Member at Large
Jacob Bortman
Member at Large
Dov Sherman

- prediction of structural damage,
- cracking of materials and structures in a
complex stress state,
- cracking of materials and structures under
variable-amplitude loading,
environmental impact on the cracking
process of materials and structures,
experimental methods
mechanics of materials,

in

fracture

and other issues.
During the conference mentioned above
special session will be devoted to the scientific
activities of Professor Andrzej Neimitz, an
outstanding
Polish
specialist
in
fracture
mechanics, the longtime chairman of the Polish
Group of Fracture Mechanics. Professor Andrzej
Neimitz is the honorary chairman of this
conference.

Leslie Banks-Sills

Poland
On September 12-15th, 2017 the Polish
Group of Fracture Mechanics, affiliated to the
Machine Building Committee of the Polish
Academy of Sciences, will host the XVI
National Conference of Fracture Mechanics.
The organizer of this event is Military University
of Technology in Warsaw. The conference venue
to be held in Pultusk at the hotel Polonia House.
Pultusk is left about 80 km from Warsaw. Hotel
Polonia House is a part of the renaissance hotel-

The ESIS members of the Polish Group in
2017 took or will take part in the following
8
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scientific events
papers, as well:

presenting

their

research

TECHNICAL COMMITTEES

i/ European Commission funded Enlargement
Workshop on "Materials resistant to extreme
conditions for future energy systems" held in
Kyiv, Ukraine on June 12-14, 2017.

TC3: Fatigue of Engineering Materials
And Structures

ii/
ICF14
Fourteenth
International
Conference on Fracture held in the island of
Rhodes, Greece on June 18-23rd, 2017,

Statutes and activities of ESIS Technical
Committee 3 (TC3)

iii/ 4th ESIS Summer School on 14-15th
August and
International Conference on
Structural Integrity and Durability on August 1518th, 2017 in Dubrovnik, Croatia.

1. Name
TC3 : FATIGUE of ENGINEERING MATERIALS
and STRUCTURES

Dorota Kocańda

Chairmen: Andrea Carpinteri and Les P. Pook
Secretaries: Andrea Spagnoli and Sabrina
Vantadori

Portugal

2. Objectives of TC3
The list of activities:

(a)
6th International Conference on
Crack Paths (CP 2018), to be held in Verona,
Italy,
19th
to
21th
September,
2018.
Chairpersons:
Professor
Filippo
Berto
(Trondheim,
Norway),
Professor
Andrea
Carpinteri (Parma, Italy), Professor Youshi Hong
(Beijing, China), Professor Les P. Pook
(Sevenoaks, UK), and Professor Sabrina
Vantadori (Parma, Italy).

Sponsorship of:
•2nd International Conference on Structural
Integrity, 2017
•The Second Multi-Lateral Workshop on
Fracture and Structural Integrity related Issues
Suport the organization of the following
Symposia:
• International Symposium on Mixed mode
fatigue crack growth – experimental, theoretical
and numerical approach

(b)
12th International Conference on
Multiaxial Fatigue and Fracture (ICMFF12),
to be held in Bordeaux, France, 24th to 26th
June, 2019.
Chairpersons: Professor Andrea
Carpinteri (Parma, Italy), Professor Franck Morel
(Angers, France), and Professor Thierry PalinLuc (Talence, France).

• International Symposium on Probabilistic
Fatigue & Fracture Approaches Applied to
Materials and Structures
• International Symposium on Structural
Integrity of Old Steel Bridges

3. Achievement of objectives

• ISRAS2017 1 International Symposium on
Risk analysis and Safety of Large Structures and
Components

(a) Special Issue of Engineering Fracture
Mechanics (Vol. 174, 1-252, 2017) entitled
“Multiaxial Fracture 2016” (Guest Editors:
Professor Andrea Carpinteri, Parma, Italy,
Professor Masahiro Endo, Fukuoka, Japan,
Professor Carlos Navarro Pintado, Seville, Spain,
and Professor Michael Vormwald, Darmstadt,
Germany), with papers selected from those
presented at the 11th International Conference
on Multiaxial Fatigue and Fracture (ICMFF11),
held in Seville, Spain, 1st to 3rd June, 2016.

• International Symposium on Multiaxial
fatigue and fracture: experimental, theoretical
and numerical approach
• International Symposium on Full-field
deformation techniques in structural integrity
Pedro Moreira

(b)
Special Issue of International
Journal of Fatigue (Vol. 100,Part 2, 453650, 2017) entitled “Multiaxial Fatigue
2016: Experiments and Modelling” (Guest
Editors: Professor Andrea Carpinteri, Parma,
Italy, Professor Ali Fatemi, Toledo, USA,
Professor Thierry Palin-Luc, Talence, France, and
Professor Sabrina Vantadori, Parma, Italy), with
papers selected from those presented at the
11th International Conference on Multiaxial
Fatigue and Fracture (ICMFF11), held in Seville,
Spain, 1st to 3rd June, 2016.

Sweden
UTMIS, The Swedish Fatigue Network,
upcoming event is the autumn course October 34 at the University of Karlstad, Sweden. Thomas
Svensson at Ingenjörsstatistik will give a
seminar with the title “Statistical aspects on
fatigue testing, modelling and design”. More
information about the scope and registration is
found
through the link: Registration UTMIS
autumn course
Jörgen Larsson
9
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4. Events and meetings
Thematic Symposium on ‘Fracture and
Fatigue in presence of cracks and notches’
(chaired by Professor Andrea Carpinteri and
Professor Sabrina Vantadori, Parma, Italy) at the
International Conference on Structural Integrity
2017 (ICSI 2017)
4 - 7 September, 2017, Funchal, Madeira,
Portugal, http://www.icsi.pt/
Andrea Carpinteri
Les P. Pook
A wide range of problems were discussed with
reference to the fracture behavior of widely used
structural metals like prestressing pearlitic steel
wires and austenitic stainless steel for nuclear
reactor components, pressure vessels and wind
turbines in various aggressive media. The basis
of the modeling of trap-affected hydrogen
diffusion in metals and alloys was also briefly
presented. Hydrogen embrittlement processes
similar to those described by Prof. Toribio’s
lectures affect the gas pipeline steels considered
in the NATO project.

TC6 Ceramics
Our most important action in the year of
2016 „Fractography of Advanced Ceramics V –
Fractography from MACRO – to NANO scale“ is
recently on-line published in a special issue of
the Journal of the European Ceramic Society
with 22 papers.
In 2017 researchers active in this Task Group
will meet and discuss the near future activities
during the 15th Conference of EcerS, July 9 –
13, 2017 in Budapest.
Ján Dusza

TC10: Environmentally assisted
cracking
ESIS Newsletter, issue N58, reported the
three-year research project “Development of
novel methods for the prevention of pipeline
failures
with
security
implications”
that
Politecnico di Milano (Italy) is carrying out jointly
with Karpenko Physico-Mechanical Institute of
the National Academy of Sciences of Ukraine
within the framework of the NATO Science for
Peace and Security Programme. The project
focuses on the deterioration of the physical and
mechanical properties of pipeline steels due to
aging. Reference is made to the gas transit
infrastructure of Ukraine that can be affected by
hydrogen-assisted
corrosion,
metal
embrittlement and increased risk of failure by
unstable crack propagation. Specific expertise in
this field is provided by the ‘Fracture and
structural integrity’ research group headed by
Prof. Jesus Toribio at University of Salamanca.
In May 2017, Prof. Toribio visited Karpenko
Institute
and
delivered
a
course
on
“Experimental and numerical methods related to
fracture and structural integrity in air and
hydrogen environments”. The lectures were
attended
also
by
scientists
from
Ivan
Franko National University of Lviv and Ternopil
National Ivan Pul'uj Technical University
(Western Ukraine region).

The project activities started at the beginning
of 2016. The results obtained in the preliminary
investigations carried out so far have been and
will be presented in several Ukrainian and
International Conferences, privileging those held
under ESIS auspice: ECF21 (Catania, Italy),
ICFXXIV (Urbino, Italy), ICSID 2017 (Dubrovnik,
Croatia), ICF14 (Rhodes, Greece), ICSI 2017
(Madeira, Portugal). Some of these contributions
are published in Procedia Structural Integrity in
open access mode.
Further information on this ongoing project
can be also found at the following link:
http://www.dica.polimi.it/index.php?id=869.
G. Bolzon
H. Nykyforchyn

TC13: Education and Training
The 4th ESIS Summer School on Fracture
Mechanics "Fatigue and Fracture Modeling
and Analysis" will be held in Dubrovnik,
Croatia on the 14th–15th of August 2017 within
10
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the International Conference on Structural
Integrity and Durability 2017. The Organizing
Committee was comprised: President of ESIS
Professor Leslie Banks-Sills (Israel); Professor
Željko Božić (Croatia), Chair; Professor Nenad
Gubeljak
(Slovenia);
Professor
Francesco
Iacoviello (Italy); Professor Liviu Marshavina
(Romania); Professor Hryhoriy Nykyforchy
(Ukraine);
Professor
Volodymyr
Panasyuk
(Ukraine);
Professor
Siegfried
Schmauder
(Germany); Professor Aleksandar Sedmak
(Serbia); Professor László Tóth (Hungary);
Professor Petro Yasniy (Ukraine).

The 5th ESIS Summer School on Fracture
Mechanics
"Loading
and
Environment
Effects on Structural Integrity" will be held in
Belgrade (Serbia) on the 25-26. August 2018.
The aims are presenting different issues in the
field of fracture mechanics and fatigue and creep
crack growth. Following topics will be covered,
including practical problem solution: Linear
Elastic Fracture Mechanics; Elastic Plastic
Fracture Mechanics; Fatigue and Creep crack
growth. http://www.ecf22.rs/.
Petro Yasniy
Željko Božić

The Summer School provides an opportunity
for scientists, researchers and engineers from
academia and industry to get acquainted with
fundamental aspects of fracture mechanics,
recent trends in practical applications of fatigue
and fracture models, and advanced approaches
such as multiscale materials modelling. Senior
researchers and experts will give lectures on
experimental and numerical techniques for
modelling, analysis and assessment of damaged
components and structures.
Aug 14,
2017
08.00 –
12.00

Fundamentals and
Applications of
Fracture Mechanics

Aug 14,
2017
14.00 –
17.00

Fatigue, Fracture
and
Failure Analysis

TC14: Integrity of Biomedical and
Biological Materials
The first meeting of the ESIS TC14 “Integrity
of Biomedical and Biological Materials” was held
at Loughborough University, UK on 17 May
2017. The participants brain-stormed potential
activities of this new technical committee based
on its focus on biological and biomedical
materials. As a result of this general discussion,
TC14 decided to concentrate on the following
initial activities:

John Landes,
University of
Tennessee
Aleksandar Sedmak,
University of Belgrade



Establish a dedicated TC14 mini-symposium
within the framework of the European
Conferences on Fracture, starting with the
next one – ECF 22, held in Belgrade, Serbia,
in 2018.



Initiate a new series of international
conferences under the aegis of ESIS TC14
with a provisional title International
Conference
on
Stents:
Materials,
Mechanics and Manufacturing with its first
issue in 2019.

Neil James,
University of Plymouth

Aug 15,
2017
09.00 –
12.00

Ductile Fracture at
Viggo Tvergaard,
High or Low
Technical University of
Hydrostatic Tension
Denmark

Aug 15,
2017
14.00 –
17.00

Multiscale materials
Siegfried Schmauder,
modelling - recent
University of Stuttgart
applications



Aug 15,
2017
17.00 –
17.30

After course evaluation diplomas will be
issued and will entitle PhD students to 3
ECTS.

Consider organising a thematic workshop at
Diamond Light Source (UK's National
Synchrotron Science Facility) on analysis of
biomaterials.



Consider introducing Best Student Paper
Awards for participants of scientific events
organised by TC14.



Consider means to attract, and enhance
participation of, early-career researchers in
activities of TC14, including a use of special
rates
(where possible) for associated
scientific events; organisation of special
poster sessions, summer schools etc.



Attracting
non-academic
members
–
researchers and practitioners from industrial
companies as well as medical doctors and
specialists – to activities of TC14 specially
focused on them, e.g. development of
standards on testing biological materials.

Examples on linear and elastic-plastic fracture
mechanics models, damage mechanics models
and multiscale modelling used for fatigue,
fracture and failure analysis of structural
materials
and
components,
weldments,
metal/ceramic interfaces will be given. Models
for fatigue crack growth prediction and
remaining fatigue life assessment will be
presented.
Detail
http://icsid.fsb.hr/summersch.php

information:
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Organisational
matters:
Dr
Simin
Li
(Loughborough University, UK) was elected
TC14 Secretary.

Advantages of being an ESIS
member

Vadim V. Silberschmidt

 participation in TC activities and
access to TC documents;

TC15: Structural Integrity of Additive
Manufactured Components
(In-TEAM TC 15)

 full on-line access to ESIS
procedures;

With our colleague Luca Susmel we will
organize a fisrt informal meeting in Rhodes
ICF14 and a formal one with a session
dedicated to TC15 in Belgrado next year during
the ECF conference.

 use of G-Suite
 full on-line access to former EGFESIS books;

Filippo Berto

 support for ESIS activity.
TC24: Integrity of Railway Structures

how to renew?
see page 21 or
www.structuralintegrity.eu

The last meeting of TC24 was the workshop
"Integrity of Railway Structures" on 24th and 25th
October 2016 at Materials Center Leoben (MCL),
organized by H.P. Ganser. Presentations of the
meeting
are
available
at:
http://esistc24.mecc.polimi.it/leoben.html.
H.P. Ganser and S. Beretta have acted as
Guest Editors for a special issue of Procedia
Structural Integrity entitled "Integrity of Railway
Structures". The special issue will contain 15
papers, out of the 20 presentations delivered in
Leoben, and it is due to appear in Fall 2017.

ESIS Website
www.structuralintegrity.eu

The next TC24 meeting is planned on 25-26
September 2017. The workshop will take
place at DGZfP (German society for nondestructive testing), Schillerplatz 3, 19322
Wittenberge/Germany, organised by T. Heckel
and R. Krull (BAM).

- become a member of ESIS and
take advantage of all the
"Members Only" resources on
this Web site

The workshop will provide an opportunity for
the “axle community” to meet up again and to
discuss results from RAAI Project as well as
other ongoing activities.

- register automatically as a
Member and pay the fee by
PayPal system

One day of the workshop will focus on the
presentation of the results from EU-Project
RAAI. A tour through the DB workshop facilities
Wittenberge on Monday and a tour through
DGZfP training facilities Wittenberge on Tuesday
will be planned.

- obtain your username and
password for accessing the
private area for downloading
EGF-ESIS books and Procedures

Prospective contributors and participants are
invited
to
send
a
mail
to:
thomas.heckel@bam.de

- exchange new ideas,
advancements and documents
with other ESIS Members

I would also invite you to visit our site
(esistc24.mecc.polimi.it)
where
the
presentations of the Leoben meeting have been
uploaded.
Stefano Beretta
12
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CALENDAR OF TC MEETINGS & ACTIVITIES

Oxford, UK

http://www.oxforduniversit
ystores.co.uk/conferencese
vents/materials/materialsdepartment-events/esistc2-workshop

TC2

7-8 September
2017

The 11th Meeting of TC2 on
Micromechanisms of the
European Structural Integrity
Society

TC4

10-14th September
2017

8th International ESIS TC4
Conference on the Fracture of
Polymers, Composites and
Adhesives

Les Diablerets,
Switzerland

http://www.esistc4conferen
ce.com/

TC5

25-27th September
2017

XXVII International Conference
«Mathematical and Computer
Simulation in Mechanics of
Solids and Structures»

St. Petersburg,
Russia

bratov@me.com

th

CALENDAR OF CONFERENCES & WORKSHOPS
July 3-5, 2017

Seventh International
Conference on Very High Cycle
Fatigue (VHCF7)

Dresden, Germany

https://drive.google.com/file/d/0B
51sKDZDChoNNV9GeS1ZUjVNS0k/
edit?pref=2&pli=1

July 3-5, 2017

Fatigue 2017

Cambridge

http://www.fatigue2017.com/

August 14-18, 2017

Summer School and
International workshop symposium

Dubrovnik, Croatia

http://icsid.fsb.hr/

September 4-7, 2017

2nd International Conference
on Structural Integrity

Funchal, Madeira,
Portugal

http://icsi.inegi.up.pt/

September 19-22, 2017

Fatigue Damage and Material
Defects - 3

Lecco, Italy

fdmd3-lecco@polimi.it

November 29-30, 2017

Fatigue Design 2017

Senlis, France

http://www.gruppofrattura.it/sito/
pdf/FatigueDesign2017_callForPap
er.pdf

August 26-31, 2018

22nd European Conference of
Fracture (ECF22)

Belgrade (Serbia)

August 24-26, 2018

Summer School in the scope of
ECF22.

Belgrade (Serbia)

pmoreira@inegi.up.pt

asedmak@mas.bg.ac.rs

Procedia Structural Integrity is an open access product focusing entirely on
publishing full sets of conference proceedings, enabling fast, world-wide dissemination
so that conference delegates can publish their papers in a dedicated online issue on
ScienceDirect.
Procedia Structural Integrity publishes conference proceedings organized by the
European Structural Integrity Society (ESIS), by its Technical Committees or by the
National Groups that are affiliated with ESIS, with an emphasis on all areas of
Fracture, Fatigue and Structural Integrity. Conferences should be relevant to an
international audience and cover timely topics.
Up to now, three issue have been published:
https://www.journals.elsevier.com/procedia-structural-integrity
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http://icsid.fsb.hr/summersch.php

Dear Colleague,

ICSID 2017 and 4th ESIS Summer School are
sponsored by the European Structural Integrity
Society, ESIS.

we would like to remind you that you can register
for the International Conference on Structural
Integrity and Durability, ICSID 2017, and for 4th
ESIS Summer School, to be held in Dubrovnik,
Croatia, from August 14 - 18, 2017, at the website:

http://www.structuralintegrity.eu/
Selected papers presented at the ICSID 2017
Conference will be published in a Special Issue of
the
International
Journal
of
Fatigue.

https://www.fsb.unizg.hr/icsid/conftool/
Leading researchers and experts in the field will
give lectures on experimental and numerical
techniques for modelling, analysis and assessment
of damaged components and structures at 4th ESIS
Summer School on Fatigue and Fracture Modelling
and Analysis:
- John Landes
- Aleksandar Sedmak
- Neil James
- Viggo Tvergaard
- Siegfried Schmauder

http://icsid.fsb.hr/publications.php

I look forward to welcoming you to Dubrovnik, the
Pearl of the Adriatic.
Zeljko Bozic
ICSID 2017 Conference Chair
4th ESIS Summer School Organizer
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Professor Tony Kinloch, FREng FRS holds a
personal chair as ‘Professor of Adhesion’ in the Department
of Mechanical Engineering at Imperial College London. He
was Head of the Department from 2007 to 2012. He has
published some three hundred patents and refereed papers
in the areas of adhesion and adhesives, toughened
polymers and the fracture of polymers and fibrecomposites; and written and edited seven books in these
areas. Over sixty students have obtained their PhD degree
under his supervision. He has been awarded the
‘Armourer’s and Braziers Prize for Materials Science’ from
The Royal Society, the ‘Le Prix Dédale de la Sociéte
Française d’Adhesion’ from the French Adhesion Society, the ‘Hawksley Gold Medal’ of the Institution of
Mechanical Engineers, ‘The Griffith Medal’ from the Institute of Materials and the US Adhesion Society 3M
Award for ‘Outstanding Excellence in Adhesion Research’. He is a Visiting Professor at the University of
Sydney and RMIT, Melbourne. In 1997 he was elected a Fellow of the Royal Academy of Engineering
(FREng) and in 2007 was elected a Fellow of The Royal Society (FRS). In 2016 he was elected as an
‘ESIS Fellow’.

CYCLIC-FATIGUE CRACK-GROWTH IN STRUCTURAL ADHESIVE JOINTS
A.J. Kinlocha, R. Jonesb and W. Hub
a

Department of Mechanical Engineering, Imperial College London,
London, SW7 2AZ, UK

b

Centre of Expertise for Structural Mechanics, Department of Mechanical and
Aerospace Engineering, Monash University, Clayton, Victoria, 3800, Australia

Abstract
The present paper examines crack growth in
a range of structural adhesive joints under
cyclic-fatigue loadings. It is shown that cyclicfatigue crack-growth in such materials can be
modelled by a form of the Hartman and Schijve
crack-growth equation which aims to give a
unique and linear ‘master’ representation for the
fatigue
data
points
that
have
been
experimentally obtained. This relationship is
shown to capture the experimental data
representing the effects of test conditions, such
as the R-ratio (=min/max) present in the fatigue
cycle and test temperature. It also captures the
typical scatter often seen in such tests,
especially at low values of the fatigue crackgrowth rate. Furthermore, the methodology is
shown to be applicable to, and to unify, the
results from Mode I (opening tensile), Mode II
(in-plane shear) and Mixed-Mode I/II fatigue
tests. Finally, it is used to predict successfully
the rate of fatigue crack-growth in two
adhesively-bonded repair-type joints where
naturally-occurring disbonds have initiated and
grown.

Nomenclature
a
A
da/dN
D
G
Gmax
Gmin
∆G

∆𝐺
∆√𝐺

∆√𝐺
∆√𝐺𝑡ℎ
∆√𝐺𝑡ℎ𝑟

crack length
constant in the Hartman-Schijve
crack-growth equation
rate of crack growth per cycle
constant in the Hartman-Schijve
crack-growth equation
energy release-rate (ERR)
maximum value of the applied
energy release-rate in the
fatigue cycle
minimum value of the applied
energy release-rate in the
fatigue cycle
range of the applied energy
release-rate in the fatigue cycle,
as defined below
= 𝐺𝑚𝑎𝑥 − 𝐺𝑚𝑖𝑛
range of the applied
energy release-rate in the
fatigue cycle, as defined below
= √𝐺𝑚𝑎𝑥 − √𝐺𝑚𝑖𝑛
value of ∆√𝐺𝐼 at a value of da/dN
of 10-10 m/cycle
range of the fatigue threshold
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fracture-mechanics (LEFM). Nevertheless, the
use of fracture-mechanics methods for design
and
life-prediction
studies
for
structural
adhesives still represent relatively new areas of
research and have yet to be widely adopted by
design engineers (Kinloch and Young 1983).
Current fracture-mechanics approaches to crack
growth in structural adhesive joints are based on
variants of the Paris crack-growth equation,
where the rate of crack growth per cycle, da/dN,
is assumed to be linearly related to either
(Gmax)m or (∆G)m. Here Gmax is the maximum
value of the applied energy release-rate in the
fatigue cycle and ∆G is the range of the applied
energy release-rate in the fatigue cycle (=(Gmax
– Gmin)). However, several major problems have
been found to arise with this approach of using
either ∆G or Gmax as the ‘crack driving force
(CDF)’.

value of ∆√𝐺𝐼 ,
∆√𝐺𝑡ℎ𝑟
m
n

as defined below
= √𝐺𝑡ℎ𝑟.𝑚𝑎𝑥 − √𝐺𝑡ℎ𝑟.𝑚𝑖𝑛
exponent
exponent in the Hartman-Schijve
crack-growth equation
N
number of fatigue cycles
R
displacement ratio (=min/max)
max
maximum displacement applied
during the fatigue test
min
minimum displacement applied
during the fatigue test
1.Introduction
Adhesively-bonded components and bonded
repairs are widely used throughout the
aerospace industry (Kinloch, 1983). However,
given the central role that damage-tolerance
assessment and analysis plays in the design and
certification of modern aerospace structures and
bonded repairs (Miedlar et al. 2003), it is
imperative to understand their cyclic-fatigue
behaviour. Further, it is important to have a
sound, and validated, means for accounting for
the effects of test conditions, such as the Rratio, test temperature and type of loading, and
the inherent variability, and hence scatter, seen
in the fatigue performance of structural
adhesives.

Firstly, unfortunately, the value of the
exponent, m, in this relationship tends to be
relatively large for structural adhesives (and
fibre-composite materials). Secondly, fatigue
crack growth may be initiated from relatively
small
naturally-occurring
material
discontinuities, and be more rapid than
predicted from experimental data obtained from
relatively ‘long-crack’ tests. Thirdly, how to
account for typical scatter that is observed in the
experimental fatigue tests is a challenge.
Fourthly, how to account for, and model, the
effects of the particular test conditions, such as
the R-ratio employed, the test temperature and
the mode of loading, has yet to be resolved. The
present paper (Kinloch et al. 2016) presents a
study of the use of the Hartman-Schijve
approach, which is a variant of the ‘Nasgro’
method, to model and predict fatigue crackgrowth in structural adhesives in order to
overcome the aforementioned problems.

The above comments have recently been
reinforced by the recent approach from the US
Federal Aviation Administration (FAA 2009).
Until recently, certification of adhesively-bonded
aircraft structures was based on a ‘no growth’
design philosophy. However, in 2009 the FAA
introduced a slow growth approach to certify
composite and adhesively-bonded structures and
adhesively-bonded repairs. The precise wording
given in FAA Advisory Circular 20-107B is:
“The traditional slow growth approach may
be appropriate for certain damage types found in
composites if the growth rate can be shown to
be slow, stable and predictable. Slow growth
characterization should yield conservative and
reliable results. As part of the slow growth
approach, an inspection program should be
developed consisting of the frequency, extent,
and methods of inspection for inclusion in the
maintenance plan.”

2. Theoretical background
More recently, work has shown (Rans et al.
2011, Jones et al. 2012, Jones et al. 2014, Jones
et al. 2014a, Jones et al. 2015, Jones et al.
2016, Ishbir et al. 2014, Simon et al. 2017)
that, to describe the Mode I cyclic-fatigue
behaviour of adhesive joints and polymeric fibrecomposites, the term ∆√𝐺𝐼 should be employed
as the CDF. Thus, the form of the Hartman and
Schijve equation (Hartman and Schijve 1970)
becomes, for Mode I (tensile-opening) loading:

Unfortunately a lack of understanding of, and
an inability to predict, the disbond growth,
especially for disbonds that arise from small
naturally-occurring material discontinuities, is an
obstacle that hampers the use of this approach.

da
dN

= D[

∆√GI - ∆√GIthr

n

]

√{1 - √GImax/√A}

(1)

where D, n and A are constants and where the
term ∆√𝐺𝐼 is defined by:

The measurement and predictive methods
developed so far (e.g. Ripling et al. 1963,
Jethwa and Kinloch 1997, Curley et al. 2000,
Pascoe et al. 2013, Azari et al. 2014) have been
largely based upon the principles of linear-elastic
16

∆√GI = √GImax − √GImin

(2)

∆√GIthr = √GIthr.max − √GIthr.min

(3)
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temperature-dependence essentially collapse
onto a single ‘master’ linear plot when Eqn. (1)
is employed to represent the fatigue data.
Further, the slope, n, of the ‘master’ linear
relationship has a relatively low value of about
two, and the associated scatter of the data is
also relatively low.

and the subscript ‘thr’ in Equations (1) and (3)
refers to the values at threshold, such that
∆√𝐺𝐼𝑡ℎ𝑟 represents the range of the fatigue
threshold value as defined by Eqn. (3). Now, for
structural adhesives, it is often found from
experimental tests (Jethwa and Kinloch 1997,
Curley et al. 2000, Kinloch et al. 2000, Ashcroft
and Shaw 2002, Azari et al., 2010) that a clearly
defined threshold value exists, below which little
fatigue crack-growth occurs. In this case the
value of the threshold, ∆√𝐺𝐼𝑡ℎ𝑟 is taken to be the
experimentally-determined value. If this is not
the case, then the concepts described in the
ASTM standard (ASTM 2013), which are widely
used by the metals community, may be
employed. This standard defines a threshold
value which, in the above terminology, may be
taken to be the value of ∆√𝐺𝐼 at a value of da/dN
of 10-10 m/cycle. This is termed ∆√𝐺𝐼𝑡ℎ and
hence, by rearrangement of Eqn. (1), the value
of ∆√𝐺𝐼𝑡ℎ𝑟 is given by:
∆√GIthr = ∆√GIth - √{1- √GImax /√A} [

10-10
D

1⁄
n

]

(4)

Considering the parameters in the above
equations then the value of ∆√𝐺𝐼𝑡ℎ𝑟 is
experimentally measured for those adhesives
where a clearly defined threshold value exists,
below which little fatigue crack growth occurs. If
this is not the case, then it is calculated via Eqn.
(4) above. As previously discussed (Jones,
2014a), the value of A is the quasi-static
adhesive fracture energy, or a parameter chosen
so as to fit the experimentally-measured da/dN
versus GI (or GImax) data. Finally, it should be
noted that adhesive joints can also undergo
fatigue crack-growth under Mode II (in-plane
shear) loading and Mixed-Mode I/II loading, and
then the energy release-rate, G, carries the
appropriate subscript.

Figure 1. The Hartman-Schijve representation of the
Mode I and Mode II fatigue behaviour for the epoxyfilm adhesive ‘FM300K’

Table 1. Values of the parameters employed in
the Hartman and Schijve Eqn. (1) for Mode I
crack growth in the ‘FM300K’ adhesive

∆√𝐺− ∆√𝐺𝑡ℎ𝑟

D
(m/cycle)

n

A
(J/m2)

40% RH

8.40 x 10-9

2.00

630

∆√𝑮𝑰𝒕𝒉𝒓
(√(J/m2))
9.8

-9

2.00

630

10.5

80-90%RH

8.40 x 10

Table 2. Values of the parameters employed in the
Hartman and Schijve Eqn. (1) for Mode II crack
growth in the ‘FM300K’ adhesive

3. Results
As an example, the experimental Mode I and
Mode II data (Ripling et al. 1988, Russell 1988)
for a structural epoxy-film adhesive (i.e. FM300K from Cytec, USA) are shown plotted in Fig.
1 according to Eqn. (1). Here log (da/dN)
through the adhesive layer is plotted against
log [

Test

Test

D

n

(m/cycle)

100oC & R=-1
o

20 C & R=-1

], where the corresponding Mode

-50oC & R=-1

√{1− √𝐺𝑚𝑎𝑥/√𝐴}

I and Mode II values are employed as
appropriate. The values of A and ∆√𝐺𝑡ℎ𝑟 have
been calculated, as described above, from the
individual experimental data. It should be noted
that, for each mode of loading, the values for
the constants D and n in Eqn. (1) have been
taken to be the same for all the tests, as shown
in Tables 1 and 2. Now, Fig. 1 reveals that, for
both Mode I and Mode II loading, the various
effects of mode of loading, R-ratio and

o

100 C & R 0

A

∆√𝑮𝑰𝑰𝒕𝒉𝒓

(J/m2)

(√(J/m2))

8.40x10-9

2.00

975

12.5

-9

2.00

1200

14.1

8.40x10-9

2.00

1500

15.5

-9

2.00

2700

10.0

8.40x10
8.40x10

Now, these results may be coupled with a
finite-element analysis (Hu et al. 2016) of an
adhesively-bonded component or structure
(using the appropriate adhesive) and so be used
to model and predict the rate of fatigue crackgrowth in the adhesive layer. In the present
paper, two examples have been selected which
17
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consist of different designs of adhesively-bonded
joints where naturally-occurring disbonds have
been allowed to initiate and grow under cyclicfatigue loading in: (i) a symmetrical double
over-lap adhesively-bonded specimen (Cheuk et
al. 2005) and (ii) an asymmetrical adhesivelybonded doubler joint (Pascoe et al. 2013a). Both
designs are typical of adhesively-bonded repairs.
It has been found that, in both cases, the use of
the Hartman-Schijve equation, coupled with the
finite-element analysis, gives rise to computed
crack length, a, versus number, N, of fatiguecycle histories that are in very good agreement
with the experimental measurements, as shown
for example in Fig. 2.



50
170 MPa Crack 1
170 MPa Crack 2
Computed 170 MPa, Δsqrt.Gthr = 6.6
Computed 170 MPa, Δsqrt.Gthr = 7.1
Computed 170 MPa, Δsqrt.Gthr = 7.6
150 MPa Crack 1
150 MPa Crack 2
Computed 150 MPa, Δsqrt.Gthr = 6.6
Computed 150 MPa, Δsqrt.Gthr = 7.1
Computed 150 MPa, Δsqrt.Gthr = 7.6

45
40
35

a (mm)

30



25



20
15

10
5
0
0

100

200

300

400

500

600

N (kilo cycles)

Figure 1. The measured (Pascoe et al. 2013a) and
predicted crack growth, a, histories for the initial
naturally-occurring defects growing in the adhesive
layer under cyclic-fatigue loading in the
asymmetrical double over-lap adhesively-bonded
specimens



The values of ∆√𝐺𝐼𝑡ℎ𝑟 ((J/m2)) used represent
the mean and the standard deviation values,
which were measured experimentally. Results
are shown for both the 150 MPa and the 170
MPa maximum fatigue stress levels that were
employed.

testing replicate specimens, has been
captured by varying only the fatigue
threshold term, ∆√𝐺𝐼𝑡ℎ𝑟 , in the HartmanSchijve equation; with the value of
∆√𝐺𝐼𝑡ℎ𝑟 being ascertained either via
direct measurement or as calculated
from Eqn. (4). Indeed, the degree of
scatter associated with the HartmanSchijve ‘master’ linear relationships was
always found to be relatively low, as
observed by the relatively high values of
the correlation coefficients that were
deduced.
Having ascertained the constants in the
Hartman-Schijve equation, it has been
found that the complete curve for the
experimentally-measured results (i.e.
typically of the form da/dN versus Gmax
or G) could be computed with a
relatively high degree of accuracy.
The Hartman-Schijve approach may
account for both R-ratio and test
temperature effects, again yielding a
unique ‘master’ linear relationship which
captures these effects.
The Hartman-Schijve approach was
found to be applicable to Mode I, Mode
II and Mixed-Mode I/II types of fatigue
loading.
Indeed,
it
has
been
demonstrated that both the Mode I and
the Mode II fatigue behavior for an
adhesive may be conveniently described
by a single, unique, ‘master’ linear
relationship via the Hartman-Schijve
approach.
Finally, the Hartman-Schijve approach
has been used to predict the crackgrowth histories under cyclic-fatigue
loading in two adhesively-bonded repairtype joints, where naturally-occurring
disbonds were allowed to initiate and
grow.
The
agreement
with
the
experimental results was very good, and
the typical scatter that is observed in the
experimental fatigue tests was also
captured.

Acknowledgments
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4. Conclusions
The exciting potential for the Hartman-Schijve
approach, which is a variant of the ‘Nasgro’
method, to unify many aspects of the cyclicfatigue crack-growth behaviour that have been
observed in structural adhesive joints have been
described. In particular:

A ‘master’ linear representation has
been observed for each adhesive studied
when such data are replotted according
to the Hartman-Schijve approach, i.e.
Eqn. (1).

The variability, and hence the scatter,
which was observed in the typical plot of
log da/dN versus log GI (or GImax) from
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ESIS Procedures and Documents
(free available for ESIS Members at www.structuralintegrity.eu)
Two kinds of documents are produced by ESIS Technical Committees with the following designatory system: ESIS P2 -92 or ESIS P4-92D, where:
1.
P means "Procedure", and 2 and 4 are the current numbers, while 92 is the year of issue.
2.
D following the year (eg: 92D) means "draft", ie: not yet approved, while
3.
D prior to the year (eg: D1-92) means "Document" other than test methods.

P1-92
ESIS RECOMMENDATIONS FOR DETERMINING THE FRACTURE RESISTANCE OF DUCTILE MATERIALS.
Responsible body: TC1 Subcommittee on Fracture Mechanics Testing Standards.
P2-92
ESIS PROCEDURE FOR DETERMINING THE FRACTURE BEHAVIOUR OF MATERIALS.
Responsible body: TC1 Subcommittee on Fracture Mechanics Testing Standards.
P3-03D
DRAFT UNIFIED PROCEDURE FOR DETERMINING THE FRACTURE BEHAVIOUR OF MATERIAL.
Responsible body: TC1 Subcommittee on Fracture Mechanics Testing Standards (UNDER PREPARATION NOT AVAILABLE).
P4-92D
ESIS RECOMMENDATIONS FOR STRESS CORROSION TESTING USING PRE-CRACKED SPECIMENS.
Responsible body: TC10 Committee on Environmental-Assisted Cracking.
P5-00/VAMAS
PROCEDURE FOR DETERMINING THE OF FRACTURE TOUGHNESS OF CERAMICS USING THE SEVNB
METHOD .
Responsible body: TC6 Committee on Ceramics.
P6-98
ESIS PROCEDURE TO MEASURE AND CALCULATE MATERIAL PARAMETERS FOR THE LOCAL APPROACH
TO FRACTURE USING NOTCHED TENSILE SPECIMENS.
Responsible body: TC8 Committee on Numerical Methods.
P7-00
ESIS PROCEDURE FOR DYNAMIC TENSILE TESTS
Responsible body: TC5 Subcommittee on Dynamic Testing at Intermediate Strain rates.
P8-99D
ESIS DRAFT CODE OF PRACTICE FOR THE DETERMINATION AND INTERPRETATION OF CYCLIC STRESSSTRAIN DATA.
Responsible body: TC11 Committee on High Temperature Mechanical Testing.
P9-02D
GUIDANCE ON LOCAL APPROACH OF RUPTURE OF METALLIC MATERIALS.
(UNDER PREPARATION NOT AVAILABLE).
P10-02
A CODE OF PRACTICE FOR CONDUCTING NOTCHED BAR CREEP RUPTURE TESTS AND INTERPRETING
THE DATA.
Responsible body: TC11 High Temperature Mechanical Testing Committee.
P11-02
TECHNICAL RECOMMANDATIONS FOR THE EXTREME VALUE ANALYSIS OF DATA ON LARGE
NONMETALLIC INCLUSIONS
Responsible body: TC20 Committee on Inclusions.
D1-92
FRACTURE CONTROL GUIDELINES FOR STRESS CORROSION CRACKING OF HIGH STRENGTH ALLOYS.
Responsible body: TC10 Committee on Environmental Assisted Cracking.
D2-99
FRACTURE TOUGHNESS OF CERAMICS USING THE SEVNB METHOD; ROUND ROBIN, TEST PROGRAMME.
The ESIS TC6 and VAMAS TWA3 developed a test method and conducted a round robin for its validation. D2-99 presents a
detailed documentation of this activity. The final form of the test method has appeared as P5-00.
Responsible body: TC6 Committee on Ceramics.
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SIS
European Structural Integrity Society

2017
Membership Application Form
1ST JANUARY 2017 to 31ST DECEMBER 2017

All members will be registered as Individual Members and will receive the ESIS Newsletter, at least once a
year, by electronic delivery to the provided e-mail address.

Membership Fees should be paid either by bank transfer or by Credit Card or by PayPal to the value of
€ 30 (Euros).
Please put a cross (X) in the appropriate box(es) :

Register me as an ESIS member for the year 2017 and send the ESIS Newsletters to the address
stated below (in BLOCK CAPITALS please).
Payment details.
Since the membership fee is exceedingly cheap, PLEASE REGARD THIS FORM AS AN OFFICIAL
INVOICE, noting that on receipt of your payment you will receive an official receipt plus your ESIS 2017
membership number.
Enclosed is a PayPal payment receipt/details
OR
Enclosed is a copy of bank transfer for € 30 (Euros The bank is: Uncredit banca
The name of the beneficiary is: ESIS (European Structural Integrity Society)
the coordinates are:
IBAN: IT22 N 02008 01160 000020016279
BIC SWIFT Code: UNCRITM1AG0
OR
Please charge to my (delete as appropriate) EUROCARD / MASTER CARD / VISA CARD / DINERS
CARD / AMERICAN EXPRESS CARD an amount of € 30 (Euros). My card number is:
Exp

—

Please print clearly

Date:
Surname:

Name

Title(s)

Affiliation:
Address:
e-mail:

Tel No:
Fax No:
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