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EDITORIAL BY THE ESIS 
PRESIDENT 
 

Since my editorial last 
August, the primary 
activity of ESIS was the 
organization of the 17th 
European Conference on 
Fracture (ECF17), Brno 
September 2-5, 2008, 
under the chairmanship 
of Professor Jaroslav 
Pokluda and Dr. Petr 

Lukas. The conference was attended by more 
than 400 participants and 343 papers were 
presented. Highlights of the conference include 
three social events, the Welcome Party, the 
Banquet and the dinner in which four ESIS 
awards were presented. On behalf of the 
Executive Committee of ESIS I would like to 
congratulate the conference chairmen Jaroslav 
Pokluda and Petr Lukas for their outstanding job 
in organizing an excellent conference. Three 
special issues containing papers presented at 
ECF17 will be published in the ESIS sponsored 
journals of Engineering Fracture Mechanics, 
International Journal of Fatigue and Engineering 
Failure Analysis. ECF17 adds another successful 
conference to the series of ECFs.  
At the ESIS Council meeting in Brno it was 
decided that ECF19 will be organized by the 
Russian Fracture Mechanics Group led 
by Professors Robert Goldstein, Nikolay 
Makhutov, Nikita Morozov. ECF19 will take place 
in Kazan, the capital of the Russian Republic of 
Tatarstan, August 20-24, 2012. Kazan, which 
has a population of over a million people, is 
located 794 km east of Moscow on the left bank 
of the Volga river. Branded the “Third Capital” of 
Russia, Kazan has a glorious history of more 
than a thousand years and is situated on the 
green open spaces of Eurasia amongst forests, 
lakes and fields. Kazan is one of the industrial, 
scientific and cultural centers of the Volga 
region. The Kazan State University founded in 
1804 is the second oldest university of the 
Russian Federation.  
At the ESIS Council meeting it was decided to 
establish a new category of ESIS members, the 
Fellows. Fellows are persons who have been 
members of ESIS for at least five years and who 
have distinguished themselves through 
contributions to the Society and to the art, 
science, teaching, or practice of fracture 
mechanics. It was decided that the first 34 
Fellows of ESIS be all the past ESIS award 
recipients. Future Fellows will be elected by the 
Fellows Committee which consists of the ESIS 
President as chair, the two vice-presidents, the 
former president and the organisers of the 
current, past and future ECF. The next Fellows 
will be elected by the Fellows committee prior to 
ECF18 and will be awarded at ECF18. 
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ESIS is closely collaborating with other societies 
devoted to the subject of structural integrity 
including the American Society of Testing and 
Materials (ASTM) and the International Congress 
on Fracture. Within the frame of this 
collaboration the ESIS President will be an ex-
officio member of the ICF executive committee, 
while the ICF Chairman of ICF Conference 
Liaison will be a non-voting member of the ESIS 
Executive Committee and Council. 
Recently, I attended the “Fourth International 
Conference on Fracture Mechanics of Material 
and Structural Integrity”, held in Lviv, Ukraine, 
July 23-27, 2009, following an invitation by the 
Chair of the conference and Representative to 
ESIS of the Ukrainian Group of Fracture 
Academician V.V. Panasyuk. The conference was 
extremely successful and attended by more than 
300 participants, mostly from Ukraine. The 
Ukrainian Group of Fracture continues to be 
strong, one of the main pillars of ESIS. The 
papers presented at the conference were 
published in a 1024 page book and on a CD-
ROM. On behalf of ESIS, I would like to 
congratulate Academician V.V. Panasyuk and the 
organizers for an excellent conference.  
As you may have noticed, ESIS has a new 
friendly, modern and efficient website, thanks to 
the tireless efforts of the ESIS Editor of the 
Newsletter Stefano Beretta. 
I wish to acknowledge the Vice Presidents Leslie 
Banks-Sills and Andzrej Neimitz, the Treasurer 
and Secretary Giuseppe Ferro and the Editor of 
the Newsletter Stefano Beretta for their hard 
work and dedication in achieving our objectives 
in ESIS. Special thanks are due to Leslie for her 
tremendous work in ESIS membership, and to 
Stefano for the new ESIS website. 
I strongly urge you to become a member of 
ESIS. I am sure that your membership will be 
rewarding. I am looking forward to working 
closely with you in the years ahead. Please feel 
free to contact me (egdoutos@civil.duth.gr) with 
any ideas or suggestions you might have. 
 

Emmanuel E. Gdoutos 

ESIS President 2006-2010 

 
 
WELCOME ! 
 

Dear colleague, it is a 
pleasure to welcome you 
to the 2008/09 issue of 
the ESIS Newsletter. In 
this issue you can read 
about some changes to 
the ESIS statutes (p. 4), 
a report about ECF17 
Conference (p. 6), the 
most recent TC 

activities, two invited papers by Prof. Gdoutos 
and by Prof. Sonsino. The report of the TC 

activities acknowledges an increased activity 
during 2008 (also thanks to TC meetings at 
ECF17) and the spring of 2009: a special 
mention to TC8 under the new chairman Prof. 
Yuan, who was able to re-open the activities 
shortly after his appointment (p. 15).  
Some of the TC’s are also dormant for 2008: 
some of them have perhaps finished their 
activity and it would be more honest to close 
them. 
This 2009 issue is also connected to a new 
edition of the website that I manage with the 
help of Dr. Stefano Foletti. The new features: i) 
our new web address is 
www.structuralintegrity.eu; ii) the website has a 
new graphical aspect; iii) the on-line 
membership form will facilitate secretarial 
activity and affiliation of new members; iv) more 
contents are available to members. In particular 
ESIS members will have full access to ESIS 
procedures and documents, access to 
proceedings of TC meetings and, this is the real 
novelty, access to the famous EGF/ESIS books. 
These books have been part of the success of 
‘European structural integrity’ ideas and 
unfortunatelly most of them are no longer at 
Wiley: so it has appeared that, as ESIS, we have 
the duty of keeping alive our historical memory. 
For now only two volumes will be available to 
members for 2009, some others will follow in 
2010. It is important that you further support 
this action by renewing your 2009 membership 
to ESIS.  
 

Stefano Beretta 
 

 
ESIS FINANCIAL SITUATION  
 

Dear Members,  
the federal system for ESIS 
started in 2002 with the 
presidency of prof. 
Carpinteri had worked  
very well. The Society we 
inherited form the former 
presidency was closed to 
collapse, and in fact there 
was the real possibility to 
be absorbed from a private 

society, EMAS. We strongly opposed to that joint 
venture and now we can affirm that the bit was 
won. 
From Economical point of view, the actual 
portfolio is close to 100000 euros, even if at 
each ECF biennial conference ESIS does not get 
any fee from the local organization and 
moreover contribute by paying the fee 
conference for a wide number of researches 
from east Europe. For ECF16 the contribution 
was 25000 euros and for ECF17 about 15000 
euros. 
As I wrote last year, the contract signed with 
Elsevier gives ESIS 10000 Euros per year and 



  
Newsletter #45-2009 

3 

increased the visibility of the Society within the 
international scientific community by the 
affiliation with three important Journals. The 
contract played a positive role even for Elsevier 
if we consider the strong increment of the 
impact factor for the three journals, and in 
particular for Engineering Fracture Mechanics. 
The number ESIS Members maintains good 
figures if we consider that in 2003 we registered 
105 members, 313 in 2004, 354 in 2005, 524 in 
2006 and 467 in 2007, 450 in 2008 and 314 up 
to now for 2009. This increment was also due to 
the activity of the ESIS National Representative, 
to whom goes my gratitude.  
This year we upgraded the ESIS Website with 
the possibility for everybody to register 
automatically as Member and pay the fee by 
PayPal system. The same procedure could be 
open for the national representative. At each 
member will be give a username and a password 
for accessing to a private area for downloading 
documents and procedures. This will represent 
the added value to become ESIS member, and 
the same could be used by the ESIS Technical 
Committees for changing documents between 
the members and in this way increases the 
activities of them. All these results were not 
easy to reach due in particular to the 
bureaucracy that is very hard to front for a no 
profit organization as ESIS is. 
I am sure that ESIS future will be shining I hope 
to see you during the ECF-18 in Dresden. 
 

Giuseppe Ferro 
 

 

 

 
 
 
 

 

ECF18 Conference 
 

http://www.ecf18.de  
 

 
 

Dresden, Germany 
August 30–September 03 

2010 

 

Advantages of being an ESIS 
member 

    
♦ participation to TC activities and 

access to TC documents; 
 
♦ full on-line access to ESIS 

procedures;  
 
♦ full on-line access to former EGF-

ESIS books; 
 
♦ support to ESIS activity. 
 

how to renew?  
see page 35 or 

www.structuralintegrity.eu  
 

 

New ESIS Website 
 
www.structuralintegrity.eu  

 
- become a member of ESIS and 

take advantage of all the 
"Members Only" resources on 
this Web site 

 
- register automatically as 

Member and pay the fee by 
PayPal system 

 
- obtain your username and 

password for accessing to the 
private area for downloading 
EGF-ESIS books and Procedures 

 
- exchange new ideas, 

advancements and documents 
with the other ESIS Members 
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ESIS COUNCIL MEETING 
September 3th 2008, 6.00 – 7.30 p.m. 
 
Dean’s Office, Technicka 2  
Brno, Czech Republic  

 
Agenda 
1.  Introduction and Communications 
2.  ESIS Newsletter 
3.  Membership of Past ESIS Presidents to the 

ESIS Council & ExCo 
4.  Support of ESIS to ECF participants  
5.  Support of ESIS to conferences  
6.  Fellow members  
7.  Awards committee (statutes, members)  
8.  ESIS Membership  
9.  National Groups 
10.  Financial Report 
11.  Technical Committees 
12.  ECF18 (Dresden, Germany) 
13.  ECF19 (Venue) 
 
Attendees 
19 Countries and eight ESIS Technical 
Committee were represented at Council, which 
was composed of 35 Members. 
A full list of attendees is given at the end of 
these Minutes. 
 
 
 
1. Introduction and communications 
This Council Meeting was held during the week 
of the 17th EUROPEAN CONFERENCE ON 
FRACTURE (ECF17), in Brno. 
The President of ESIS, Professor Emmanuel 
Gdoutos, chaired the meeting. 
He informed the incoming activities organized or 
co-organized by ESIS: 
- Second International Conference on Material 

and Component Performance under Variable 
Amplitude Loading, Darmstadt, Germany, 
March 23 - 26, 2009; 

- International Conference on "Crack Paths" 
(CP 2009), Vicenza, Italy, 23 - 25 
September, 2009   ; 

- Ninth International ASTM/ESIS Symposium 
on Fatigue and Fracture Mechanics (37th 
ASTM National Symposium on Fatigue and 
Fracture Mechanics), May 20- 22 2009, Hyatt 
Regency Vancouver Vancouver, BC; 

- 7th International conference on Modern 
Practice in Stress and Vibration Analysis 
(MPSVA), 8 - 10 September 2009, New Hall, 
Cambridge, UK. 

The President postponed further 
communications to the following specific points. 
 
2. ESIS Newsletter & Web Site 
S. Beretta reported that ESIS Newsletter was 
being distributed to ECF17 participants and it 
would have been also sent to national 

representatives. About the website and the 
Newsletter it has been difficult to collect the 
information by TC’s. Moreover TC chairmen did 
not inform about the meetings and the space 
available for this announcements on the three 
Elsevier journals has not been used: in order to 
promote more rapid communications the 
announcements of TC meetings will be posted 
on the website of the three journals affiliated 
with ESIS. 
About the website, during 2009 it will be 
changed in order to accomodate more contents 
and it will allow the on-line payment of fees. 
Web addresses of the type .eu will be opened 
and the web address will be changed in order to 
better refer to ‘structural integrity’. 
 
3. Membership of past ESIS presidents to 
the ESIS Council & ExCo 
The President of ESIS, Professor Emmanuel 
Gdoutos, proposed that the ESIS Past-
Presidents could participate in ESIS Councils and 
ExCo as non-voting members. It has been also 
proposed that an ICF Liaison Officer could also 
participate in Councils and ExCo as a non-voting 
member. 
 
4. Support of ESIS to ECF participants 
The President of ESIS, Professor Emmanuel 
Gdoutos, proposed that Eastern countries with 
problems in paying fees can ask ESIS for 
support in order to increasing the number of 
Members participating at ECF Conferences. 
Professor Neimitz asked for using this 
contribution for helping young researchers. One 
of the main points in using this kind of support 
concerns the explanation of the procedures for 
supporting people. For ECF-18 the 
Announcement should be inserted on the web 
site of ESIS. For people who needs support, the 
request should be advanced by his own national 
representative. It is important for transparency 
that  the decisions taken by ESIS will be 
published, in particular indicating how many 
people  received the contribution and from 
which countries. 
 
5. Support of ESIS to conferences  
The rules must be very simple. If there is an 
agreement with one Editor of one of the three 
journals of ESIS for preparing a special issue 
with the papers presented in that conference, 
part of the money that ESIS will receive from 
Elsevier could be used for supporting the 
conference. 
 
6. Fellow Members  
The President of ESIS, Professor Emmanuel 
Gdoutos, proposed a new type of member: the 
Fellow Member, as in other Associations in the 
world. For considering the candidature and for 
making the rules the President proposed to 
nominate a Committee. This Committee is 
constituted by the ESIS President Gdoutos, the 
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two Vice Presidents Neimitz and Banks-Sills, the 
Past President Carpinteri and the three ECF 
Organizers (Pokluda, Goldstein, Kuna). 
 
7. Awards committee (statutes, members)  
The President of ESIS, Professor Emmanuel 
Gdoutos, proposed the members of the Awards 
Committee for the next two years: Kuna (Chair), 
Carpinteri, Banks-Sills, Pokluda, Goldstein, 
Neimitz, Angelova, Gdoutos and Williams. The 
Assembly approved. The candidature should be 
accompained by the nomination. For the present 
conference the President of the awards 
Committee, Pokluda, proposed the following 
Awards: Honorary Member – Bon Answort, 
Weller Medal - Morris Sonsino; Griffith Medal – 
Alberto Carpinteri; Award of Merit – Emmanuel 
Gdoutos. 
 
8. ESIS Membership 
The Secretary, Professor Ferro, reported the 
figures of the ESIS Members who sent the 
membership form to the registered office during 
the last two years. For the year 2003 only 105 
forms were received, while for the year 2004 
313 memberships have been registered, 354 for 
2005, 525 for 2006 and 586 for 2007. The 
figures indicate a positive increment of 
memberships due to the collecting of the 
Membership fees for their own Country, 
according to the new Statute. It is hoped that 
memberships will increase after ECF18 since 
membership will be connected to Conference 
participation (it will be part of the conference 
fee).  
 
9. National Groups 
The Secretary informed the Council about the 
situation of the National Groups. 
11 nations have published their material on the 
ESIS web site: Bulgary, Croatia, Czech Rep., 
France, Italy, Romania, Russia, Serbia, Slovak 
Rep., Sweden, Ukraine. 
18 Nations affiliated to ESIS: Austria, Bulgary, 
Czech Republic, Croatia, France, Germany, 
Greece, Israel, Italy, Poland, Romania, Russia, 
Serbia, Spain, Sweden, Switzerland, UK, 
Ukraine. 
 
10. Financial Report 
The Treasurer, Professor Ferro, informed the 
Council about the financial situation of the 
Society. 
The figures are the following (in Euro): 
 
ESIS Deposit in May 2007 89223 
 
EXPENSES FOR 2007-08 
Postal 1600 
Secretariat (redaction web site, 
collaborators, bank,etc.) 

4000 

Web site 1600 
Newsletter 2007 1500 
ESIS support to ECF17 14664 

ESIS support to ILTOF Project 14000 
TOTAL EXPENSES  37364 
 
INCOMING 
ESIS Membership 2007 4680 
Royalties Elsevier 35000 
TOTAL INCOMING 39680 
 
New ESIS Deposit in August 
2008 

91539 

 
The Assembly approved the report unanimously. 
 
11. Technical Committees 
S. Beretta reported about TC activity: TC9 had 
no activity during 2008 as well as TC20. TC7 has 
to be closed since Prof. Francois did not receive 
any comments and proposals about a review of 
the nomenclature. 
Decisions were also urgent about TC1 and TC8, 
the two most active TC’s in the past especially in 
establishing a ‘European structural integrity 
assessment’: there had been no activity in the 
past 4 years (3 in reality for TC8). The Council 
approved that new chairmen should try to 
revitalize the activity (as it successfully 
happened with TC2 under the new chair of Prof. 
Pokluda). Prof. Kuna proposed that the new TC8 
chairman could be Prof. H. Yuan (Wuppertal, 
Germany): the nomination was approved by the 
Council.  No candidature for TC1 could be 
foreseen: any decision was postponed to the 
next ECF conference. 
 
12. ECF18 (Dresden, Germany)   
The Conference will held in Dresden from August 
30th to September 3rd 2010. 
The Conference fee is fixed at 650 euro, 
including the ESIS membership fee. 
  
13. ECF19 (Venue) 
Professor Goldstein presented the candidature of 
Russia for ECF19. The proposal fixed in Perm the 
site for the Conference. After the presentation 
some recommendations concerning the local 
organization were formalized.  The budget 
should be revised in order to optimize the 
proposal. The Council took the preliminary 
decision to organize the Conference in Russia. 
The final decision for the new proposal will be 
formalized within the end of the year and should 
be voted by mail by the Council. 
 
The meeting closed at 19.30 hours. 
  

 The ESIS President  
Professor Emmanuel Gdoutos 

 
The ESIS Secretary 

Professor Giuseppe Ferro 
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Attendees at Council Meeting 
 
Austria Otmar Kolednik, Zoltan Major 
Bulgaria Donka Angelova 
Canada Mimoun Elboujdaini 
Croatia Drazan Kozak 
Czech Republic Jaroslav Pokluda, Ivo Dlouh 
France Jacques Besson 
Germany   Meinhard Kuna, Wolfgang 

Dietzel, Dietmar Klingbeil 
Greece Emmanuel Gdoutos 
Hungary Gyongyrev Lenkey 
Israel Leslie Banks-Sills 
Italy             Alberto Carpinteri, Giuseppe 

Ferro, Donato Firrao, Stefano 
Beretta, Francesco Iacoviello, 
Andrea Spagnoli, Alessandro 
Leonardi 

Poland Andrej Neimitz 
Romania Liviu Marsavina 
Russia Robert Goldstein, Andrey 

Shanyavskiy 
Serbia Ljubica Milovic 
Slovenia Nenad Gubeliak, Josef Cacho,     

Jan Dusza 
Sweden Solveig Melin 
UK Gordon Williams,  
 Hugh MacGillivray 
Ukraine Volodymyr Panasyuk, Ihor 

Dmytrakh, Alexander Balitskii 
 
 
17th EUROPEAN CONFERENCE ON 
FRACTURE (ECF17)  
 
The 17th European Conference on Fracture 
(ECF17) took place in Brno, Czech Republic, in 
September 2-5, 2008 (the official wbsite 
http://ecf17.fme.vutbr.cz) 
 
The conference chairmen were Prof. Jaroslav 
Pokluda from the Brno University of Technology 
and Dr. Petr Lukas from the nstitute of Materials 
Physics, Czech Academy of Sciences in Brno. 
The co-organizer of this periodical conference, 
traditionally held under the auspices of the 
European Structural Integrity Society (ESIS), 
was the Czech Chapter of ESIS in Brno. More 
than 400 participants from 42 countries all over 
the world presented 280 oral and 63 poster 
contributions in 9 parallel sections during the 
whole conference time. 
 
Scientific program 
A number of high-level contributions dealing 
with multi-scale modeling of deformation and 
fracture, as well as experimental work 
introducing facilities of extreme resolution and 
unique capabilities have been presented. The 
plenary key-notes were given by world leaders 
in fracture and fatigue: L. Banks-Sills (Tel Aviv), 
Z. P. Bazant (Evanston), L. Botvina (Moscow), Y. 
Estrin (Melbourne), T. Kitamura (Kyoto), A. J. 

McEvily (Storrs), Y. Murakami (Fukuoka), J. 
Newman (Mississippi State), J. Petit 
(Futuroscope), T. Palin-Luc and P. C. Paris 
(Talence Cedex), K. Wallin (Espoo), G. Williams 
(London) and M. Zehetbauer (Vienna). Other 12 
invited talks were given as section key-notes. 
All presentations were published in the Book of 
Abstracts and the Proceedings (CD ROM). The 
best sixty papers were selected for a possible 
publication in special issues of the scientific 
journals Engineering Fracture Mechanics, 
International Journal of Fatigue and Engineering 
Failure Analysis that will be devoted to ECF17. 
These special issues are under preparation and 
will appear in the autumn of 2009. 
 
Accompanying sessions 
In the frame of ECF17, a number of important 
meetings of international scientific authorities 
took place as, for example, the ESIS council, the 
ESIS Executive Committee, the ICF Executive 
Committee and ESIS Technical Committees. 
Moreover, sessions of editorial boards of several 
scientific journals published by Elsevier, 
Springer and Willey-Blackwell have been in 
progress during the conference time. Thus, 
many very important personalities in the field of 
fracture and fatigue were present, e.g. Prof. K. 
Ravi-Chandar, Prof. E. Gdoutos, Prof. D. Taplin, 
Prof. A. Carpinteri, Dr. M. Elboujdaini, Prof. R. V. 
Goldstein, Prof. K-H. Schwalbe, Prof. L. Bank 
Sills, Prof. A. Neimitz, Prof. G. Ferro, Prof. S. 
Beretta, etc. 
 
Social events 
Three social events were organized during the 
conference evenings. The first one, the Welcome 
Party, was associated with registration of 
arriving participants. The second one, the 
Banquet, was aimed as the opportunity to meet 
the local political leaders. The attendees could 
also enjoy the beautiful voices of singers of the 
Vox Iuvenalis Choir. The conference dinner was 
held in the reconstructed Vannieck Gallery. 
During the dinner, the conference chairman and 
the ESIS president traditionally passed the ESIS 
awards on to C. M. Sonsino (the Wöhler Medal), 
A. Carpinteri (the Griffith Medal), R. A. 
Ainsworth (the Honorary Membership) and E. 
Gdoutos (the Award of Merit). The music band 
Jazz Archive dulcified the atmosphere of both 
the ceremony and the following free 
entertainment. 
 
Final assessment 
According to reactions of many participants and 
authorities during and after the conference, the 
ECF17 very successfully continued the long 
tradition of primary ESIS conferences. 
 
Prof. Jaroslav Pokluda 
ECF17 co-Chairman 
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ESIS AWARDS 2008 
In connection with the ECF-17 conference ESIS 
President conferred the ESIS Awards. 
ESIS President Prof. Gdoutos and ECF17 
Chairmen conferred the ESIS Awards during the 
Social Dinner:  
 
- Griffith Medal to Prof A. Carpinteri, “for his 
outstanding theoretical results achieved in the 
field of fracture mechanics and their successful 
applications, especially those devoted to the 
improvement of structural integrity in civil 
engineering”; 
- Wöhler Medal to Prof. C. M. Sonsino, “for 
his outstanding contributions to the field of 
fatigue, especially those devoted to the 
multiaxial- and variable amplitude loading”; 
- Award of Merit to Prof. E. Gdoutos, “for his 
outstanding research in the field of fracture 
mechanics and for his work devoted to the 
advancement of the European Structural 
Integrity Society”; 
- Honorary Membership to Dr. R. A. 
Ainsworth, “for his outstanding contributions to 
the fields of fracture and structural integrity 
design as well as for his work devoted to the 
advancement of the European Structural 
Integrity Society”. 
 

 
 
ESIS Awards conferred at ECF17 (from left): J. 
Pokluda (ECF17 Co-chaiman), C.M. Sonsino (Wohler 
Medal), E. Gdoutos (Award of Merit, ESIS President), 
A. Carpinteri (Griffith Medal), R.A. Ainsworth 
(Honorary Membership), P. Lukas (ECF17 Co-
chaiman). 
 
THE GRIFFITH MEDAL 
Professor A. Carpinteri 
 

Alberto Carpinteri 
received two Ph.D 
degrees in Nuclear 
Engineering and 
Mathematics at the 
University of Bologna in 
1976 and 1981, 
respectively. Since 1986 
he is Professor of 
Structural Mechanics 
and, since 1990, he is a 

Founding Member and Director of the Graduate 

School in Structural Engineering at the 
Politecnico di Torino. He is author and/or co-
author of more than 200 papers published in 
refereed journals on the following topics: 
fracture mechanics, material fatigue, 
thermoelasticity, seismic structures, reinforced 
concrete, structural monitoring and contact 
mechanics. He is author of two books and editor 
or guest-editor of another 24 books and journal 
special issues.  
Prof. Carpinteri received the Robert l'Hermite 
International Prize in 1982, the Medal of the 
Japan Society of Mechanical Engineers in 1993, 
the International Cultural Diploma of Honor of 
the American Biographical Institute in 1995 and 
the WIT Eminent Scientist Award, Wessex, from 
the  Institute of Technology, Southampton in 
2000. He is also the Doctor of Physics Honoris 
Causa of the Constantinian University, Cranston-
Rhode Island, USA, since 1994, the Honorary 
Professor, of the Nanjing Architectural & Civil 
Engineering Institute, Nanjing- China since 1996 
and the Honorary Professor of the Albert 
Schweitzer University, Geneva-Switzerland in 
2000. 
Prof. Carpinteri was the president of the 
European Structural Integrity Society (ESIS) in 
the years 2002 to 2006, of the International 
Association of Fracture Mechanics for Concrete 
and Concrete Structures in the years 2004 to 
2007 and of the Italian Group of Fracture in the 
years 1998 to 2005. He is now the Senior Vice-
President of the International Congress on 
Fracture. He is a member of many editorial 
boards of international scientific journals and 
was deeply involved in organization of several 
prominent international scientific conferences. 
You will certainly remember him as Chairman of 
the organizing committee of the ICF11 
conference in Torino in 2005. 
 
THE WÖHLER MEDAL 
Professor C. M. Sonsino 

 
After his studies of 
mechanical engineering 
at the Technical 
University Darmstadt, 
Morris Sonsino started 
his carrier in the 
Fraunhofer Institute for 
Structural Durability and 
System Reliability LBF in 
Darmstadt Germany as 
research engineer in 
1973. He received his 
PhD-degree from the 

Technical University Darmstadt for his work on 
cold forming and low-cycle fatigue of steels and 
aluminium alloys. Nowadays, he is Professor of 
structural durability at both the Technical 
University Darmstadt  and the Saarland 
University. He is also a deputy director of the 
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LBF, head of its business unit Automotive and 
Commercial Vehicles, and the Chairman of the 
Working Group for Structural Durability of the 
German Society of Materials Research and 
Testing. 
The main professional fields of Prof. Sonsino are 
variable amplitude fatigue, low-cycle fatigue, 
corrosion fatigue, design development and 
fatigue life evaluation of welded, cast, forged, 
sintered and fibre reinforced plastic components 
under service loading. Especially, he developed 
an integral strength hypotheses for assessing 
multiaxial local strain/stress states in non-
welded as well as welded components of steels 
and aluminium alloys. Morris is author and co-
author of more than 350 papers and 4 books on 
local concepts for fatigue design of welded joints 
and powder metallurgy parts. 
The new fatigue design recommendations of the 
International Institute of Welding (IIW) for 
assessing welded structures adopted 2006/2007 
the suggestions resulting from the multiaxial 
fatigue work of C.M. Sonsino with regard to 
material distinction (steel, aluminium) and 
consideration of proportional (constant principal 
strain /stress directions) and non-proportional 
(changing principal directions). The 
simplification of this very complex subject for 
application by non-experts was also extended by 
him to multiaxial variable amplitude loading. 
(The IIW-Recommendation is supposed to 
substitute the Eurocode 3 in due course.) 
 
AWARD OF MERIT 
Professor E. Gdoutos 
 

Emmanuel E. Gdoutos 
received M.S. and Ph.D. 
from the National 
Technical University of 
Athens, Greece. He is 
Professor of Theoretical 
and Applied Mechanics 
and Director of the 
Laboratory of Applied 
Mechanics at the 
Democritus University of 

Thrace, Greece, and Adjunct Professor at 
Northwestern University. His interests and 
experience include many areas of mechanics of 
materials with emphasis on experimental 
mechanics, fracture mechanics, composite 
materials and nanotechnology. He authored over 
240 papers in refereed journals and conference 
proceedings, 15 books and edited 13 books. 
Nine of his books refer to fracture mechanics. 
Prof. Gdoutos is Corresponding Member of the 
Academy of Athens, the most prestigious 
academic institute in Greece, member of the 
European Academy of Sciences and Arts, 
Academia Europaea, the European Academy of 
Sciences, Fellow of the Society of Experimental 
Mechanics, the American Academy of Mechanics, 

the American Society of Mechanical Engineers 
and the New York Academy of Sciences, and the 
Honorary Member of the Italian Group of 
Fracture. He is editor-in-chief of “Strain – An 
International Journal for Experimental 
Mechanics,” President of the European Structural 
Integrity Society, and the Greek Group of 
Fracture. He served as Chairman of the 
European Association for Experimental 
Mechanics. He is a member of the editorial 
board of eight international journals and guest 
editor of seven special issues of international 
journals. He was awarded two Fulbright 
fellowships and an excellent teaching award 
from the University of Toledo. 
And, finally, he chaired many conferences in 
theoretical and applied mechanics including the 
16th European Conference of Fracture and the 
13th International Conference on Experimental 
Mechanics. 
 
HONORARY MEMBERSHIP 
Dr. R. A. Ainsworth  
 

Bob Ainsworth has 
worked for over 30 years 
in the UK power 
generation industry. For 
a number of years he 
was a Group Head within 
the Engineering Division 
of British Energy, one of 
the successor companies 
following the 
reorganisation of the UK 
electricity generating 

industry.  Currently, he is the Research Co-
ordinator for British Energy.  He is also a Fellow 
of the Royal Academy of Engineering, a Fellow of 
the Institution of Mechanical Engineers, a 
Visiting Professor at Imperial College of Science, 
Technology and Medicine, and Editor-in-Chief of 
the International Journal of Pressure Vessels & 
Piping. 
As far as scientific and engineering activities 
concerns, Dr. Ainsworth has performed research 
on the structural integrity of steel components 
with particular emphasis on development of 
practical assessment procedures.  The 
procedures have become known as R5 and R6, 
which address high temperature components 
and defective components, respectively.  R5 and 
R6 have become the UK nuclear industry 
standards for structural integrity assessment.  
The approaches have also been embodied in 
national and international codes such as the 
British Standard BS7910, the European 
procedures SINTAP and FITNET and the 
API/ASME Fitness-for-Service Standard.  It is 
also worth mentioning that Dr. Ainsworth 
chaired the creep working group within the 
FITNET consortium.  
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ASTM/ESIS Symposium on Fatigue 
and Fracture Mechanics  
 
The Ninth International ASTM/ESIS Symposium 
on Fatigue and Fracture Mechanics (37th 
National Symposium on Fatigue and Fracture 
Mechanics) was sponsored by the ASTM 
Committee E08 on Fatigue and Fracture 
Mechanics and the European Structural 
Integrity Society (ESIS) and was held in 
Vancouver, BC, Canada during May 20-22, 
2009.  
 
Papers on application of emerging analytical 
tools and novel experimental techniques, to 
assess the durability of engineering structures 
and to identify the associated damage 
mechanisms in materials, were presented during 
three days in concurrent sessions on the 
following topics:  
 
- Fatigue, crack growth, and fracture under 

multiaxial and thermomechanical loading 
conditions  

- Cohesive Zone Models to predict fracture 
behavior  

- Fatigue, crack growth, and fracture in 
materials with heterogeneous 
microstructures such as welds and brazes  

- Fatigue and crack growth in the presence of 
multiple damage mechanisms such as 
corrosion, creep, and fretting  

- Effects of coatings, environment, heat 
treatment, and residual stresses on fatigue 
and fracture of materials and structures  

- Novel experiments for cyclic loading of 
structures and materials  

- Experience with standard practices for fatigue 
and fracture testing including interlaboratory 
studies  

- Deformation and damage mechanisms in 
materials subjected to cyclic loading  

- Experimental and analytical methods to track 
damage and estimate remaining life for 
ensuring integrity of structures 

 
A total of 44 papers (16 from USA, eight from 
France, four from Belgium, three from Austria, 
two each from Canada, Germany, and The 
United Kingdom, and one each from Brazil, 
Finland, India, Italy, Poland, South Korea, and 
Switzerland) were presented at the Symposium 
in two parallel sessions. A total of 59 
participants attended the Symposium, which 
contained nine sessions. All the papers 
presented at the Symposium will be peer-
reviewed and papers receiving positive reviews 
will be published in the Journal of ASTM 
International (JAI; Primary) and in an ASTM 
Special Technical Publication (STP; Secondary).  
Dr. Kalluri, Dr. McGaw, and Prof. Neimitz will 
serve as editorial board members to facilitate 

the peer review process for JAI and as technical 
editors for the STP. 

Jerry R. Swedlow Memorial Lecture entitled “On 
the Beauty of Analytical Models for Fatigue 
Crack Propagation and Fracture – Some 
Examples” was delivered by Dr. Karl-Heinz 
Schwalbe. 

Dr. Sreeramesh Kalluri, Ohio Aerospace 
Institute, NASA Glenn Research Center, Brook 
Park, Ohio, USA; Dr. Michael A. McGaw, 
McGaw Technology, Inc., Fairview Park, Ohio, 
USA; and Prof. Andrzej Neimitz, Kielce 
University of Technology, Kielce, Poland, 
organized and served as co-chairmen of the 
Symposium. 
 
Prof. A. Neimitz 
 
 
TC ACTIVITIES 
 
TC2     – Micromechanisms  
TC3     –  Fatigue of Engineering Materials 

and   Structures 
TC4   –  Polymers and Polymer     

Composites 
TC5   –  Fracture Dynamics 
TC6   – Ceramics 
TC8  – Numerical Methods 
TC10  –  Environmentally Assisted Cracking 
TC11  – High temperature mechanical 

testing 
TC24  –  Integrity of Railway Structures 
 
 
ESIS TC2 “Micromechanisms” 
 
MINUTES OF THE TC2 ESIS MEETING  
LEOBEN, APRIL 20, 2009 
 
Present: Prof. J. Pokluda (CZ), Prof. O. Kolednik 
(AT), Prof. R. Pippan (AT), Prof. M. Kotoul (CZ), 
Prof. S. Melin (SE), Prof. R. Goldstein (RU), Dr. 
K. Slamecka (CZ), Dr. M. Sauzay (FR), Dr. P. 
Köster (GE), Dr. J. Predan (SL), Dr. H. 
Grünbichler (AT), Prof. M. Starostenkov (RU), 
Dipl.-Ing. B. Gludovatz AT), Dipl.-Ing. S. 
Wurster (AT), Dipl.-Ing. A. Hohenwarter (A), Dr. 
M. Rakin (SB), Dr. W. Daves (AT), Dr. B. 
Schönbauer (AT), Dr. H. Knobbe (GE), Prof. A. 
Shanyavskiy (RU), Dr. H.-P. Gänser (AT), Dipl.-
Ing. S. Endler (AT), Dipl.-Ing. R. Schöngrundner 
(AT), Dr. R. Bermejo (AT), Prof. N. Gubeljak 
(SL), Dipl.-Ing. Marianne Kapp (AT), Dipl.-Ing. 
Ingmar Roth (GE). 
 
The TC2 meeting was held as a part of the 
workshop on Micromechanisms in Fracture and 
Fatigue, organized by Prof. O. Kolednik and Prof. 
J. Pokluda in Leoben, April 20-21, 2009. During 
the workshop 25 oral presentations were given by 
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participants from 7 European countries. The Book 
of Abstracts was available for all attendants. 
 
Agenda: 
1) TC2 – State of the Art 
2) Special issues and other future outputs 
3) Next TC2 meetings 
4) Discussion 
 
Ad 1) TC2- State of the Art 
This was the third meeting of the re-established 
TC2, after its first meeting in Alexandroupolis in 
August 2006. Since that time, a well established 
group of scientists all over Europe regularly 
participate in the TC2 meetings. There is already 
nice and visible scientific output from the TC2 
work, for example the special issue of Engng. 
Fract. Mechanics devoted to the TC2 meetings at 
ECF16 and MSMF 5 edited by J. Pokluda and R. 
Pippan.  The participants of the meeting in 
Leoben decided to keep the practice to organize 
TC2 meetings at least once per year, either 
during eligible scientific conferences or in a more 
free way like that in Leoben.  
 
Ad 2) Special issues and other future outputs 
At the moment, there are three further special 
issues that are prepared as output from the 
ECF17 conference. One of them, under the 
guest-editorship of J. Pokluda, will again appear 
in Engng. Fract. Mechanics. This issue will 
contain selected papers based in particular on 
contributions presented at the TC2 section of 
ECF17. It seems to be worthwhile to continue 
these activities. There is another favorable 
aspect of such a work: a not negligible amount 
of money that we were promised to receive from 
ESIS executive to promote the TC2 activities. 
We have already received reasonable support to 
enable people from developing countries to 
participate in the TC2 section at ECF17 in Brno.  
Another activity should be associated with the 
application of international projects in the frame 
of European scientific programs. Many European 
programs are focused on the support of fracture 
research in Ukraine and Russia so that the TC2 
members should think about that kind of 
activities for the future.  
  
Ad 3) Next TC2 meetings 
The participants agreed that the next meetings 
of TC2 will be held in Brno, June 2010 and in 
Dresden, September 2010. The first meeting will 
be associated with the 6th Int. Conference on 
Materials Structure and Micromechanics of 
Fracture (MSMF6). The second meeting will be 
related to the ECF18 conference. The longer-
term plans for the year 2011 will be discussed in 
Brno next year.    
  
Ad 4) Discussion 
Prof. O. Kolednik proposed to work-out a list of 
TC2 members and other sympathizers. This will 
be done in collaboration with J. Pokluda. An 

establishment of the official TC2 ESIS website 
will also be considered for the future. A proposal 
of performing Round-Robin tests within the TC2 
was raised by Prof. R. Goldstein. Several 
discussants assumed that this would be rather 
complicated and not very realistic due to a 
possible lack of a common motivation and 
available funds.  
 
Leoben, April 21, 2009 
 

PROF. JAROSLAV POKLUDA 
Chairman, TC2 ESIS  

 
 
ESIS TC3 “Fatigue Of Engineering Materials 
And Structures” 
 
ACTIVITIES DURING  2008-2009 
 
(a)  Professor Andrea Carpinteri (Parma), 
Professor Les P. Pook (London) and Professor 
Andrea Spagnoli (Parma) : Guest Editors of a 
Special Issue on “Crack Paths” of the 
International Journal “Engineering Fracture 
Mechanics”, Vol.75, No.3-4, 297-900, 2008, 
with papers selected from those presented at 
the International Conference on “Crack Paths 
(CP 2006)”, held in Parma, Italy, 14th to 16th 
September, 2006. 
 
(b)  Professor Bruno Atzori (Padua), Professor 
Andrea Carpinteri (Parma), Professor Paolo 
Lazzarin (Padua) and Professor Les P. Pook 
(London): Chairmen of the 3rd International 
Conference on “Crack Paths (CP 2009)”, to 
be held in Vicenza (60 Km from Venice), Italy, 
23rd to 25th September, 2009. 
 
(c) Professor Andrea Carpinteri (Parma), 
Professor Les P. Pook (London) and Professor 
Cetin Morris Sonsino (Darmstadt): Chairmen of 
the 9th International Conference on 
Multiaxial Fatigue and Fracture (ICMFF9), 
to be held in Parma, Italy, 7th to 10th June, 
2010. 
 
ESIS TC3.1 Sub-Committee “Multiaxial 
Fatigue” 
 
ACTIVITIES DURING  2008-2009 
Implemented project: Energy-based approach to 
multiaxial fatigue using the critical plane. Stage 
3. 
 
As in the previous period (2004-2006), the main 
objective of the project was development of the 
existing and formulation of new algorithms for 
estimation of fatigue life of machine components 
and structures subjected to multiaxial service 
loading, based on mechanisms of crack initiation 
and propagation, identified during tests. The 
energy-based parameter for description of 
fatigue properties of materials under random 
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loading, used for generalization of multiaxial 
fatigue failure criteria, was analyzed and 
verified. The test results obtained under cyclic, 
constant and variable amplitudes, random, 
proportional and non-proportional loading were 
used for validation of the generalized criterion of 
maximum shear and normal strain energy 
density in the critical plane. Much progress was 
made in fatigue life evaluation of some chosen 
welded joints in simple and complex states of 
stress and in development of the spectral 
method for fatigue life assessment in materials 
under multiaxial random loading in frequency 
domain. 
 
Activities: 
1. Organization of the 2nd International 
Conference Mechatronic Systems and Materials 
(MSM 2005) in Cracow (Poland), 31 August-3 
September 2006 
2. Meeting in Sheffield during the Eighth 
International Conference on Multiaxial Fatigue 
and Fracture (ICMFF8), 10-14 June 2007 
 
Publications: 
  
Books: 
 
1. Nieslony A., Macha E.: Spectral Method in 

Multiaxial Random Fatigue. Lecture Notes in 
Applied and Computational Mechanics, Vol. 
33, Springer Verlag, Berlin Heidelberg 2007, 
ps 148 

2. Lagoda T.: Lifetime Estimation of Welded 
Joints, Springer Verlag, Berlin Heidelberg 
2008, ps 118 

 
FUTURE ACTIVITIES (2008-2010) 
Implemented project: Energy based approach to 
multiaxial fatigue using the critical plane. Stage 
4 
 
The main objectives of the project are the same 
as in the stages 1, 2 and 3, but we are going to 
concentrate on the following tasks: 
 
1. Development of new procedures for precise 

determination of the fatigue characteristics of 
materials with a controlled strain energy 
density parameter at the strength test stand. 
Up to now, the energy fatigue characteristics 
of materials, expressed by the amplitude of 
strain energy density (Wa-Nf) has been 
indirectly determined, i.e. by calculations 
with the use of parameters of the Mason-
Coffin curve (εa-Nf). Only the amplitude of 
strains, εa is controlled during this test, and 
it is assumed that amplitude of stress σa 
remains constant. However, for many 
cyclically unstable materials such as 
polymers, composites and some metallic 
alloys, the amplitude of stress, σa, changes 
considerably causing the energy fatigue 
characteristics of material (Wa-Nf) to be not 

precisely determined. Thus, a more precise 
and direct determination of the energy 
characteristics becomes an important task for  
an energy-based approach to multiaxial 
fatigue. 

2. Advancement of the spectral method for 
fatigue life assessment for materials under 
multiaxial random loading in the frequency 
domain. 

3. Improvement of procedures for fatigue 
damage maps forecast for machine 
components and structures subjected to 
multiaxial service loading by calculations with 
FEM or BEM spectral methods. 

 
Work plan: 
1. Meeting in Vicenza (Italy) during the ESIS 

International Conference on Fatigue Crack 
Paths (CP2009) in September 2009 

2. Meeting in Parma during the Ninth 
International Conference on Multiaxial 
Fatigue and Fracture (ICMFF9) in June 2010 

3.  Organization of the 6th International 
Conference Mechatronic Systems and 
Materials (MSM2010) in Opole (Poland) in 
July 2010 

4. Organization of the XV International 
Colloquium “Mechanical Fatigue of Metals” in 
Opole (Poland) in September 2010 

 
Deliverables: 
-scientific publications 
-reports on the progress of the TC3.1 
programme in the ESIS Newsletter 
 

Prof. Ewald Macha 
TC3.1 Chairman 

e-mail: e.macha@po.opole.pl  
 

 
ESIS TC4 "Polymers And Polymer 
Composites" 
 
Meeting of ESIS TC4 on Polymers, Adhesives 
and Composites 11th -12th September 2008 at 
the Eurotel, Les Diablerets, Switzerland. 
 
MINUTES 
 
Welcome 
Gordon Williams welcomed attendees to the 
committee meeting and the agenda was 
confirmed. 
    
1.  Essential work of fracture: Marta Rink 
A review of the results from the previous round-
robin were presented.  It was apparent that the 
test results are very sensitive to the sharpness 
of the initial notch and there was much 
discussion of this issue.  There was a 
presentation of results from one lab where razor 
notching had been compared with laser ablation 
notching.  A drawback was that laser ablation 
costs €60 per specimen.   
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Actions: Future work will focus on notching and 
the statistical analysis of the test result (Marta).   
   
2.  Jc Testing: Helge Steininger 
Helge reviewed the results of some tests 
performed at BASF and the issues of crack front 
shape and the accuracy of the various 
compliance measurements were discussed.   
Actions: A final version of the protocol to be 
written with comments on suitability (Helge).  
Application of the load-separation criteria to be 
evaluated (Helge).    
 
3.  Cutting and scratch testing: Gordon Williams 
Gordon summarised the development of the new 
analysis schemes, which had been presented in 
the conference paper two days earlier.  Two 
additional analyses were now available and had 
been trialled at Imperial College.  There was a 
presentation of data from Intertek, where a new 
cutting rig had been developed.  The cutting 
method appears to offer a route for Gc 
determination in polymers for which it would be 
impossible to obtain values from conventional G 
or J tests.   
Actions: New analysis methods to be added to 
protocol.  Dave Wyeth (U. Reading) to send 
details of his experimental method to Gordon.  
Labs to try new analysis methods.   
 
4.  Laminates testing (and Structural Adhesives)  
 
4.1 Fatigue (Andy Brunner for Gerald Pinter):   
Andy presented the essential features of the TC4 
delamination fatigue protocol which has been 
developed. A new round-robin was proposed, 
with carbon-fibre laminate being provided by U. 
Leoben.  The status of the ASTM round-robin 
was discussed.   
Actions: Labs agreeing to take part in new 
round-robin: Empa, Dublin, Leoben, Oviedo, 
Brecia, Imperial College (Bamber to confirm).  
Round-robin to be initiated (Gerald).   
 
4.2 High Rate: Denis Cartié 
Denis reviewed the results from the current high 
speed delamination round-robin.  The crack 
length correction factor appeared to introduce 
scatter in the results obtained using the load-
independent method.  This required some 
further refinement.  Denis reported that he was 
leaving Cranfield in December and would be 
unlikely to continue with his TC4 involvement.      
Actions: A new leader was required for this 
activity (Bamber to advise).   
 
4.3 Mode II (Laminates and Structural Adhesive 
Joints): Bamber Blackman 
Bamber reviewed the protocol developed by TC4 
to determine GIIC for composite laminates using 
a calibrated end-loaded split (C-ELS) test.  This 
was a development of the original TC4 ELS test 
method and used an effective crack length 
approach to determine G.  The first round-robin 

was complete and a second round robin was 
underway.  Bamber reported that Graham Sims 
(NPL, UK) had submitted the 4-ENF test method 
to ISO as a new work item, and in discussions 
with Graham it had been agreed that the C-ELS 
protocol would also be submitted as an 
alternative document.   
Actions: Tests to be completed at Cranfield 
(Denis) and Empa (Andy) and results to be sent 
to Bamber.  C-ELS test protocol to be sent to 
Graham Sims for presentation at the ISO 
meeting in Sept 2008 (Bamber).   
 
5. Peel of flexible laminates:  Neal Murphy 
Neal presented the results of a detailed study 
into the results obtained by various workers 
using the TC4 peel protocol.  Results were 
compared to values obtained from LEFM.  A two 
part rejection criterion was proposed as an 
attempt to ensure invalid results were not 
obtained using the method.   There was a 
discussion of the criteria proposed.  
Actions: Further consideration of the rejection 
criteria (Neal). Tony Kinloch (Imperial College) 
agreed to run a follow-on MSc project this year.     
 
6. Short fibre composites at 1m/s: Andrea 
Pavan 
A round-robin had been completed using the 
short fibre amendment to ISO-13586 (but 
without the size criteria) with testing at 1m/s.  
The main difficulty had been in the 
determination of crack initiation in the presence 
of pop-in effects.  Andrea presented details of 
two requirements to formalise the identification.  
It was agreed that these should be added, and 
that the new text be proposed as an amendment 
to ISO-17281 (at 1m/s), which is now due for 
review.  
Actions: Andrea to prepare the text for the 
amendment to ISO-17281.   
 
7. Environmental stress cracking: Gordon 
Williams 
The possibility of the committee starting work in 
this area had been previously discussed. It was 
agreed that the procedure should be suitable for 
brittle polymers, probably in three point bending 
and in a water environment.  A procedure will be 
written in time for the next meeting.   
Actions: An activity to be launched at the next 
meeting (Gordon). Labs to indicate their interest 
in participating to Gordon.       
 
8.  Conference Assessment  
The committee reviewed the 5th International 
TC4 Conference which had just taken place in 
the village and it was widely felt that this had 
been a great success.  A detailed assessment of 
the conference was presented by committee 
members and this was to be passed to the 
conference organisers.  The papers were to 
appear as a special issue of Engineering Fracture 
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Mechanics, and the review procedures were 
discussed and agreed.   
Actions: Bamber to prepare the committee 
assessment and pass to Claire Norris at Elsevier.   
 
9.  AOB 
Some dissatisfaction was expressed concerning 
the dates of the May meeting as they clash with 
the main European holiday.  Bamber was in 
discussion with the hotel regarding possible 
alternative dates.  
 
Post meeting note, the date of the next meeting 
has been changed, see below.   
 
Dates of future meetings (all to be held at the 
Eurotel in Les Diablerets) are now confirmed as:  
 

• 13th-15th May 2009 (Committee 
meeting) 

• 30th Sept-2nd Oct 2009 (Committee 
meeting) 

 
Submitted 23rd Sept 2008 

Bamber Blackman 
 

 
ESIS TC5 “Impact Testing at Intermediate 
Strain Rates” 
 
REPORT – JULY 2008 
 
The activities of TC5 include the exchange of 
expertise in all aspects of impact fracture and 
high-strain rate material properties, and the 
development of agreed test methods in these 
fields, leading to ESIS or International 
standards.  TC5 members work closely on 
standards issues with Dymat and with the 
relevant ASTM E08 and E28 committees.  New 
committee members are always welcome.  
 
TC5 has about forty active members.  It 
normally meets for one or two days, twice per 
year at varied European locations, with around 
15 members normally attending, although lately 
numbers have been reduced.  The following 
meetings were held recently:- 
April 2007 - Corus Steel, Rotherham, UK 
October 2007 – SCK-CEN Brussels, Belgium 
By agreement, there was no Spring meeting in 
2008, and the next meeting will be arranged for 
October/November, venue to be finalised. 
 
Our test procedure on sub-size Charpy V will be 
added as an annex to the instrumented Charpy 
method ISO14556, also developed by TC5.  The 
pre-cracked Charpy test method has been 
accepted as work item ISO WD 26843 by ISO 
TC164 and is making satisfactory progress 
towards full standard status.  This method has 
also been taken up by ASTM E 08 and is planned 
to be included in future E1820/E1921 fracture 
standards.  TC5 member Enrico Lucon of 

SCK/CEN Belgium has continued his valuable 
assistance at ISO and ASTM committees, and 
the chairman has also been able to attend 
recent ASTM meetings. 
 
The round-robin on high-rate tensile testing of 
sheet materials is complete, but some limited 
work continues on data analysis techniques.  
TC5 members are also closely involved in 
developing the new ISO sheet test standard.  
Hopefully some aspects of our ESIS procedure 
on dynamic tensile testing P7-00 can also be 
included; if not it remains a committee objective 
to take this document to ISO independently.    
 
The procedure on impact compression has made 
good progress, with a successful round-robin on 
armco iron.  There will be a paper by TC5 
member Jan Dzugan on this topic at ECF 17 in 
Brno, and the method has been applied 
successfully to structural steels and titanium 
alloy in tests at Imperial College London.   The 
chairman has been invited to speak at a NATO 
Workshop on damaged Structures in Slovenia in 
October, which will publicise our work to a wider 
audience.   
 
A number of new work initiatives are planned, 
including pre-cracked sub-size Charpy testing, 
and these are under discussion.  The chairman 
has now retired from the Dymat Governing 
Board under their rules, but continues in close 
contact.   
 
The current officers of TC5 are: 
 
chairman - Hugh MacGillivray, Imperial College 
London, UK [h.macgill@imperial.ac.uk] 
 
vice-chairs - Gyongyver Lenkey, Bay Zoltan 
Institute, Miskolc, Hungary [lenkey@bzlogi.hu] 
and Uwe Mayer, MPA Stuttgart, Germany 
[Uwe.Mayer@mpa.uni-stuttgart.de]  
 
secretary – Celia Watson, RMCS 
[c.h.watson@cranfield.ac.uk] 

 
 
ESIS TC6 “Ceramics " 
 
International Conference 
FRACTOGRAPHY OF ADVANCED CERAMICS, 
FAC2008 
 
Department of Structural Ceramics at the 
Institute of Materials Research of the Slovak 
Academy of Sciences organized the 3rd 
International Conference “Fractography of 
Advanced Ceramics” in the ACADEMIA Congress 
Center, Stara Lesna, on September 7-10, 2008.  
The conference was organized under the 
auspices of the American Ceramics Society, 
European Ceramics Society and European 
Structural Integrity (ESIS).  The conference 
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were chaired by Prof. RN Dr. Ján Dusza, Dr.Sc. 
from  IMR SAS, Slovakia, Prof. Robert Danzer 
from Montanauniversitat Leoben, Austria,  Dr. 
Roger Morrell from the National Physical 
Laboratory in  Teddington, UK and Dr. George 
Quinn from the National Institute of Standards 
and Technology in Gaithersburg, USA, the 
secretaries were Dr. Františka Dorčáková 
and Dr. Monika Kašiarová. The conference was 
attended by 91 specialists from 20 countries. 
Over the last quarter of a century, fractography 
became a standard tool in characterisation of 
the degradation and failure processes 
in advanced ceramics. The aim of the conference 
was to contribute to the improvement of 
mechanical properties, reliability, and lifetime 
prediction methods of structural and functional 
ceramics by means of focused discussions and 
exchange of the current status of knowledge in 
damage mechanisms and fracture processes in 
these materials.  
The program of the conference included four 
keynote lectures, seven invited lectures, 29 oral 
presentations and 47 poster contributions. The 
contributions were related to fracture and 
fractography of structural and functional 
ceramics, damage processes, fracture of fibre 
strengthened, porous, and layered composites, 
nanoceramics and nanocomposites, indentation, 
wear and other damage mechanisms as well as 
the relationships among microstructure and 
mechanical properties of monolithic, composite 
and nano-ceramic materials.  
Among the highlights of the conference was the 
presentation of Dr. Quinn on the history of 
fractography from the early 17 century, Prof. 
Bradt on the application of fractography in 
judicial review and expert witness and two 
lectures by dentists, which demonstrated 
unusually high level of practical application of 
fractography in patient mouths. 
Thanks to a very informal atmosphere, the 
conference had a very high scientific as well as 
social level and confirmed the need to organize 
such a type of conference in Europe. The next 
conference on a similar subject is planned in 
2008 in USA and the 4th International 
Conference “Fractography of Advanced 
Ceramics” will take place in Stara Lesna in 2012.  

.  
The meeting of the Committee of the European 
Structure Integrity Society - ESIS, TC6 Ceramics 
was held during the conference. 
 

 
 
ESIS TC8 “Numerical Methods" 
 
The decision of the ESIS Council, held in Brno, 
was to revitalize the activity of TC8. To this aim, 
under the proposal of Prof. Kuna, Prof. H. Yuan 
(University of Wuppertal) was appointed as the 
new Chairman of TC8. 
 

Contacts: 
Professor Dr.-Ing. Huang YUAN  
Dept. of Mechanical Engineering 
University of Wuppertal, Germany 
Phone: +49-202-439-2124 
Fax:   +49-202-439-2027 
Email: h.yuan@uni-wuppertal.de 
Website: www.tech-mech.uni-wuppertal.de 
 
First actions 
The first action of Prof. Yuan has been to launch 
(end of 2008) an enquiry about the interests for 
the prospective future activities of TC8.  
Based on the questionnaire  results Prof. Yuan 
has come to the conclusion that a meeting in 
April 2009 should have been organized to 
exchange results and to discuss activities in 
TC8. On this basis, all the researchers who 
replied to the questionnaire were invited to join 
the meeting at the University of Wuppertal. 
Major aims of the workshop have been: 
• to strengthen the dialogue and improve 

mutual comprehension among different 
research groups 

• to find out new research focuses in 
computational mechanics and 

•  to define future activities within TC8. 
 
Specific Topics to be dealt with primarily within 
TC8, as emerged from the enquiry, are: 
 
-  New numerical methods for material failure 

modeling 
-  Micro-mechanical models for fracture and 

fatigue 
-  Cohesive zone models for mixed-mode crack 

and fatigue 
-  New modeling strategies for fracture and 

fatigue 
 
First Technical Meeting of the renewed TC8 
The ESIS-TC8 Workshop on Numerical Modelling 
of Material’s Failure, was held at the University 
of Wuppertal, Germany on April 23-24, 2009. 

The 17 presentations from China, France, 
Germany, Italy, Poland and UK were focused on 
computational modelling and experimental 
characterisation of material failure from different 
aspects. Each presentation was carried out for 
40 minutes so that an in-depth discussion was 
realized. A total of 39 participants from eight 
countries attended the two-day workshop. All 
speakers have been invited to submit their 
papers for publication in a special issue of 
Engineering Fracture Mechanics. The 
manuscripts should be submitted by the middle 
of June to the journal online. We have scheduled 
the publication of the papers by the end of 
2009. 

During the workshop a booklet containing all 
abstracts as well as contact information was 
distributed. The workshop should give a forum 
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for intensive discussion and exchange between 
different groups. 
The workshop contained the following topics: 
• M. Kübbeler, I. Roth, U. Krupp, C.-P. Fritzen 

and H.-J. Christ (Uni. of Siegen, Germany): 
Simulation of stage I-crack growth using a 
hybrid boundary element technique 

• X. Pan, H. Yuan (Uni. of Wuppertal, 
Germany): Hyper-singular crack field analysis 
under gradient-dependent plasticity using 
meshless methods 

• J. Jackiewicz (University of Technology & Life 
Sciences, Bydgoszcz, Poland): Calibration of 
parameters for a micromechanical model of 
growth of microvoids that may compete with 
shear in a polycrystalline metal by means of 
a genetic algorithm 

• T Seifert, Ch Schweizer, M Schlesinger, M 
Möser (Fh-IWM, Freiburg, Germany); M Eibl 
(BMW Germany): Thermomechanical fatigue 
life prediction of 1.4849 cast steel using a 
fracture mechanics approach 

• Z. M. Shi, H. L. Ma, J. B. Li (Inner Mongolia 
University of Technology, Hohhot, China): A 
new mesoparameter for describing plastic 
damage variation of microstructure of ductile 
metal materials 

• U. Prahl, V. Uthaisangsuk, W. Bleck (RWTH 
Aachen, Germany): Damage and failure in 
multiphase high strength DP and TRIP steels 

• M. Madia, S. Beretta (Politecnico di Milano, 
Italy): Cyclic state of stress ahead of cracks 
and its implications under fatigue crack 
growth 

• I. Scheider, W. Brocks, K.H. Schwalbe 
(GKSS, Germany): Recommendations for the 
application of the cohesive model based on 
various studies 

• M. Maziere, B. Fedelich (BAM Berlin, 
Germany): Opening displacement based 
cohesive zone models for fatigue crack 
growth 

• Y. Xu, J. Liu, H. Yuan (Uni. of Wuppertal, 
Germany): Damage evolution in cohesive 
models for characterizing low cycle fatigue 
cracks 

• M. Vormwald (TU Darmstadt, Germany): 
Numerical simulation of plasticity induced 
fatigue crack opening and closure 

• S. Münstermann, F. Thönnessen (RWTH 
Aachen, Germany): Modelling the failure 
behaviour of ferritic steels in impact loading  

• D.W. Zhou (TWI Ltd, Cambridge, UK): R-
curve and modelling and testing with 
constraint effect 

• J. Besson, Y. Shinohara, T. Morgeneyer, Y. 
Madi (Mines ParisTech CNRS, France): Ductile 
rupture of prestained anisotropic metal 
sheets 

• M. Brünig, S. Gerke, D. Albrecht (TU 
Dortmund, Germany): Numerical analysis of 
inelastic behavior of ductile metals based on 
generalized failure criteria 

• H. Krull, H. Yuan (Uni. of Wuppertal, 
Germany): Suggestions to cohesive traction-
separation laws based on atomistic 
simulations 

• Ch. Zhang, X.W. Gao (Uni. of Siegen, 
Germany): 3-D crack analysis in functionally 
graded materials 

 
On the afternoon of April 23 Prof. Yuan 
organized a plenary discussion session to define 
further activities within the TC8. All participants 
gave a short report about their research 
activities and topics of interest. The final 
consensuses are:  
• Ten institutes among participants are 

interested to attend joint-research on 
cohesive zone model for low cycle fatigue (TU 
Darmstadt, GKSS, BAM Berlin, Mines Paris, U 
Wuppertal, DLR Köln, Corus, U Siegen, RWTH 
Aachen, Politecnico di Milano).  
Decision: TC8 should organize a round-robin 
(joint-research) on cohesive zone models 
for mode I low cycle fatigue. The details 
of the action will be distributed and discussed 
in the next weeks via email and telephone. 
More experienced colleagues in this field and 
further potential participants should be 
informed and invited by workshop 
participants or by the TC8.  

• Three institutes are interested in parameter 
identification for complex micro-mechanical 
models (RWTH Aachen, TU Dortmund, U 
Bydgoszcz).  
Decision: The topic is of great importance in 
application of modern material models 
generally. The action is protocol led and will 
be organized in next opportunity. 

 
Furthermore, it is agreed that the workshop 
should be organized in the present form 
annually. The next regular TC meeting in 
September 2010 will be scheduled according to 
ECF18 Dresden. In 2011 Jacques Besson would 
be ready to host the workshop in Paris.  

Should the round-robin or other joint-research 
activities make interesting progresses or have 
special needs, a special meeting for special 
topics will be organized accordingly. 

At ECF18, sessions on computational methods 
for fracture will be set up. Please submit your 
contributions directly to the conference site 
(www.ecf18.de). The final date for the workshop 
will be announced in time.  

The 2009 TC8 meeting received strong support 
from German delegates and the TC8 Chairman 
(Prof. H. YUAN) is seeking for more attention 
from other European countries. After long 
breaks, TC8 should be more active in the 
fracture mechanics community and innovative 
for further development of structural integrity 
research. In the computer era, computations 
became more important than ever. Numerical 
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Methods should cover developing/validating both 
computational algorithms and new 
computational models. Both are connected 
together in such a way that you cannot separate 
them from both research and industry. In this 
sense TC8 should contribute to both sides. 
 

 
 
ESIS TC10 “ Environmentally Assisted 
Cracking” and Subcommittee on "Hydrogen 
Degradation" 
 
At the 17th European Conference of Fracture, 
ECF17, TC10 and its SubCommittee on 
"Hydrogen Degradation" organised in close 
collaboration with the Chairmen of this 
conference three sessions on "Corrosion and 
SCC, Hydrogen Embrittlement" comprising 12 
presentations. 
 
On 6-7 October 2008, TC10 held a Workshop 
on “Social Networks for Corrosion and Life 
Prediction of Industrial Components” in 
Porto Marghera (Venice), Italy, in which also 
corrosion experts from North Africa participated. 
One of the objectives was to create an ESIS 
TC10 / Mediterranean Network on corrosion/EAC 
problems. 
 
TC10 and its SC are involved in organising the 
4th International Conference "Fracture 
Mechanics of Materials and Structural 
Integrity" which will take place from 23 - 27 
June 2009 in Lviv, Ukraine. For the 12 th 
International Conference on Fracture, 
ICF12, taking place from 12 - 17 July 2009 in 
Ottawa, Canada, TC10 organised together with 
other experts special sessions on the topics of 
"Corrosion, Environmentally Assisted Cracking 
and Corrosion Fatigue" and "Hydrogen 
Embrittlement".  
 
TC10 and its SC support the organisation of the 
Conference "Wear Processes 2009" to be 
held from 19 - 20 November 2009 in Szczecin-
Świnoujście, Poland. 
 
Future Activities  
Participate and support the activity of NetMed 
using the web address: 
https://www.xing.com/net/netmedcorrosion/ 
TC10 members are invited to take part in the 
group and to exchange information via the 
website. 

 
 
ESIS TC11 " High Temperature Mechanical 
Testing" 
 
CHAIRMAN’S REPORT 2008 / 2009 
Prepared on behalf of the Executive Committee 
 

Presented at the AGM held at EMPA, Dubendorf, 
Switzerland on Friday, 24th April 2009. 
 

 
HTMTC AGM held at EMPA, Dubendorf, Switzerland on 
Friday, 24th April 2009. l-r: Phil Jones, Bilal Dogan, 
Martin Bache, Hellmuth Klingelhöffer, Mike Spindler, 
Paul McCarthy, Owen O’Ogrady, Malcolm Loveday & 
Peter Barnard. 
 
1. Introduction 
The Committee has continued to be active 
throughout the past year.  Two meetings have 
been held, working group activity continues and 
plans developed for future activities / meetings 
of the committee.  
 
Further information about the HTMTC may be 
found on the web-site at www.htmtc.com   
 
2. General Activities 
 
2.1 European Structural Integrity Society (ESIS) 
The High Temperature Mechanical Testing 
Committee (HTMTC) operates as Technical 
Committee 11 (TC11) of ESIS, whilst retaining 
its status as a UK Charity and a Company 
Limited by Guarantee.  Contact with ESIS has 
continued, with the Vice Chairman, Dr Hellmuth 
Klinglelhöffer, representing the HTMTC at the 
ESIS Council Meeting.   
 
2.2 Conferences and Seminars 
During 2008-9 no formal conferences or 
seminars were held. A one day discussion 
meeting was held at British Energy, Barnwood, 
Gloucester, UK to address developments in 
temperature measurement.  
 
Committee effort during 2008-9 has focussed 
upon events for the next two years.  The first of 
these will be a meeting on High Temperature 
Mechanical Testing in Controlled Environments, 
co-ordinated by Phil Jones, to be held on 20th 
and 21st April 2010.  The second event, co-
ordinated by Dr. Hellmuth Klingelhöffer, is the  
2nd International Workshop  on Thermo-
Mechanical Fatigue, to be held on 24th and 25th 
June 2010 at BAM Federal Institute for Materials 
Research and Testing, Berlin, Germany.  A third 
event, co-ordinated by Paul McCarthy, will 
address Quality Assurance Issues for High 
Temperature Testing; this will be held in 2011. 
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In addition individual members have continued 
to participate in several very successful testing 
related meetings outside the HTMTC umbrella, 
and have been heavily involved in the 
development of new ISO Standards on 
mechanical testing.  
 
2.3 Publications  
Publications by the Committee during the year 
have been limited during 2008/9; no activities 
being undertaken under the HTMTC umbrella 
have progressed to the publication stage. 
 
2.4 Working Groups 
During the year the following Working Group 
activity has taken place:   
 
• Although the Testing of  Weldments  Working 

Group, under the  chairmanship of  Prof. B. 
Dogan, has not met during the past year,  its 
Code of  Practice on Testing of Weldments is 
making progress towards becoming an ISO 
Standard. The subject has also been taken 
up by International Institute of Welding (IIW) 
Select Committee Standards (SC STAND).  

• The Temperature Measurement Working 
Group, under the Chairmanship of Mr. 
Malcolm Loveday, continues to explore novel 
temperature measurement techniques, such 
as an in-situ calibration method exploiting 
phase changes to define thermal fixed points. 
Work on developing a code of practice 
continues. 

 
• The Miniature Testing group is maintaining a 

watching brief on developments in this field 
and, when the situation is appropriate, will 
expand its activities. 

 
• The Crack Initiation Group, under the 

chairmanship of Prof Kamran Nikbin (Imperial 
College), has progressed its work in this area 
within ASTM, VAMAS and the European 
Project CRETE:  
a) The collaboration in VAMAS TWA25- 

Component Testing – has produced a final 
version of the ISO/TTA* 5  - ‘Code of 
Practice for Creep/Fatigue testing of 
Cracked Components’. 

b) VAMAS TWA31 –Weldments - is 
continuing to discuss crack initiation in 
welds and HAZ.  Their next meeting will 
be held in conjunction with Welds 2009, to 
be held in Florida in June 2009.  

c) The EU project ‘CREETE’ has been 
completed and the results are 
incorporated into the ISO/TTA 5.   

 
2.5 Related Activities 
Members of the committee have contributed to a 
number of national, European and International 
Standards committees during the year. Work 
continues on the preparation of a new ISO 

Standard on TMF Testing (Dr. Klingelhöffer, Dr. 
Hähner & Mr. Loveday) and the revision of the 
ISO & ECISS Tensile Testing Standards (Dr. 
Klingelhöffer, Mr. Loveday & Dr. Peter Morris).  
ISO 204 – Creep Testing – is now in the 
publication phase and has involved both Mr. 
Loveday and Mr. McCarthy; and revision of the 
ISO Extensometer verification standard is 
proceeding (Mr. McCarthy, Mr. Loveday, Mr. 
McEnteggart). 
 
2.6 Main Committee Meetings 
The main committee met twice during 2008/9; 
at British Energy in October 2008, and at the 
AGM held on Friday 24th April 2009 at EMPA, 
Dubendorf, Switzerland.  The minutes and 
ancillary papers from these meetings have been 
circulated to all members. 
 
3. Membership 
 
The main committee currently comprises 19 
members, including 4 from mainland Europe, 
with representatives from Industry, Research 
Organisations and Universities. In addition there 
are approximately 75 further participants on the 
Corresponding Members mailing list. 
 
At the AGM April 2008 the following officers 
were elected: 
Chairman: Mr Paul McCarthy, Paul McCarthy 
Consulting, Crawley. 
Vice Chairman: Dr Hellmuth Klingelhöffer, 
BAM, Berlin. 
Treasurer: Dr Peter Barnard, ALSTOM Power, 
Rugby. 
Secretary: Mr Malcolm S Loveday, Beta 
Technology (NPL, Teddington). 
 
During the past 12 months the following 
changes have occurred in the committee 
representation:  
Resignations: There have been no 
resignations.  
New Members: Dr Stuart Holdsworth (EMPA, 
Switzerland) joined the main committee 
 
In addition several new corresponding members 
joined during the course of the year.  A list of 
the Main Committee members, as of 24th  April 
2009, can be found on the web site.  
 
4. Conclusion 
The Committee continues to operate as an 
effective Thematic Network.  In-depth technical 
networking has continued, resulting in the 
development of new testing techniques, or 
contributing to the preparation of European & 
ISO Standards.   As in 2007/8, the latter item 
has involved significant effort from members of 
the committee over the past year, fulfilling our 
remit to maintain testing methods for the high 
temperature testing field at a “state of the art” 
level.  In addition, Codes of Practice issued by 
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the committee have been kept under review and 
will, when necessary, be revised to reflect 
developments in technology and operational 
practice. Our aim for the future, as a committee, 
continues to be focussed on the generation of 
other such codes of practice, benefiting both the 
European and global testing communities. 
  
In conclusion I would like to thank all of the 
members of the HTMTC for their efforts and 
support, especially the members of the Working 
Groups who once again have moved forward the 
activities of the Committee. In addition I should 
particularly like to express my appreciation to 
our hard working Secretary, Mr Malcolm 
Loveday and to our Honorary Treasurer, Dr 
Peter Barnard, for so efficiently looking after the 
administrative affairs of the Committee 
throughout the year.  
 
I look forward to another busy year for the 
committee and its continuing work in the 
development of state of the art testing 
methodologies. 
 

Paul R. McCarthy,              
Chairman, HTMTC. (ESIS TC11) 

Paul McCarthy Consulting
 paul@paulmccarthyconsulting.com    

 
 
ESIS TC24 "Integrity of Railway 
Structures” 
 
Prof Rossmanith held at TU Wien, on 17-18 April 
2008, a workshop dedicated to “From Rail-Wheel 
Contact to Rail Fracture – Light Rail Systems – 
Trams and Underground”. The list of 
presentations: 
 
- “Influencing RCF and Wear by Different Rail 

Steels and Contact Conditions” R. Stock - 
Voestalpine, Austria 

- “Cracks in Switch Rails” G. Budnitzki, K.O. 
Edel – BWG GmbH, Germany 

- “High Pressure torsion – A useful tool for 
microstructural Investigations on Rail Steels” 
Hohenwarter, Montaniuniversitat Leoben, 
Austria 

- “Fracture Mechanics Analysis of Growth of 
Rolling Contact Fatigue Cracks” T. Schnitzer - 
Siemens AG Sector, Germany 

-  “Wheel-Rail contact problesm associated 
with Subways” P. Mittermayr - Mittermayr 
Scientific Consulting, Austria 

-  “Rail grinding – an effective method to 
control the wheel-Rail interface and prevent 
fatigue damage” W. Schoech – Speno 
International, Switzerland 

-  “Fractal Analysis of Deformation Structures” 
J- Schreiber – IZFP Dresden, Germany 

-  “Rolling Contact Fatigue in Head-Hardened 
Rails” H.P. Rossmanith, F. Loibnegger – TU 
Wien, E. Fiscmeister, Wiener Linien, Austria 

 
On 13-14 October 2008, Prof. Beretta hosted a 
TC24 workshop dedicated to the “Damage 
tolerance of railway axles”. The workshop was 
the opportunity to discuss some of the results 
obtained in different cooperative projects in 
Europe. 
The complete list of the presentations, that were 
delivered to an audience of 70 participants from 
different european countries, is: 
 
- "Broken axles: moving to solutions of a long 

standing problem" R. Smith - Imperial 
College, UK 

- “UK AXLE: Service loads in axles and their 
effects on the axle life” M. Beagles, DeltaRail, 
UK 

- “Damage tolerance investigations on railway 
axles” U. Zerbst, M. Schodel – GKSS, 
Germany 

- "DEUFRAKO: Crack propagation behavior on 
third- and full-scale railway axles" A. Esderts, 
K Lütkepoh - TU Clausthal, Germany 

- “Damage tolerance of TGV axles” F. 
Cocheteaux, SNCF, France  

- “DEUFRAKO: Effect of specimen geometry on 
fatigue crack growth rates in an A4T 
material” I. Varfolomeyev,  M. Burdack, M. 
Luke - IWM, Germany 

- “WIDEM: Estimation of Load spectra for 
integrity assessment of an high speed train 
wheelset” S. Bruni, F. Braghin, F. Resta - 
PoliMi, Italy S. Cervello -  Lucchini RS, Italy 
M. Grosse-Hovest – LBF, Germany  

- “The effect of steady torsion on small crack 
initiation and propagation under rotating 
bending: multiaxial fatigue and mixed-mode 
cracking” M. de Freitas, Instituto Superior 
Técnico, Technical University of Lisbon, 
Portugal 

- “WIDEM: Damage tolerance and design 
review for the axles of an high speed train” 
S. Beretta, M. Carboni - PoliMi, Italy J. 
Rudlin, L. Wei -  TWI, UK 

- "Numerical Investigations on an Engineering 
Approach for Analysis of Fretting Fatigue in 
Press-Fits" T. Bruder, L. Voigt – LBF, 
Germany 

- “DEUFRAKO: Fatigue crack growth behaviour 
in railway axle materials under constant and 
variable amplitude loading” M. Luke, M. 
Burdack, I. Varfolomeyev, IWM, Germany 

- “Longitudinal Cracking of Railway Axles” N. 
Gubeljac - University of Maribor, Slovenia 

- “Investigations on fatigue crack growth under 
variable amplitude loading in wheelset axles” 
H. Richard, M. Sander – University of 
Paderborn, Germany  

- "An effect of strength of railway axle steels 
on fatigue resistance under press fitting" V. 
Linhart, I. Černý, SVUM, Czech 

 
The working days were closed by two round 
table discussions:  
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- “Determination of UT POD curves for railway 
axles” by M. Carboni – PoliMI, Italy; 
- “SIF solutions in railway axles” by M. Madia – 
PoliMi, Italy. 
The workshop was very successful; it provided 
an excellent opportunity for the dissemination of 
the EU 6th Framework project WIDEM results. It 
also brought together the leading European 
intellectual experts in railway wheelsets for a 
review of contemporary work which, clearly, was 
state of the art. The workshop demonstrated 
that there is a high level of interest in the 
subject which has a very high level of economic 
value to industry. As a consequence industry is 
very enthusiastic in its support for academic 
research in the problem fundamentals. 
 
In addition to the important WIDEM and 
DEUFRAKO work, significant new developments 
were unveiled during the workshop. There is a 
great deal of attention focussed on to 
contemporary problem areas of railway axle 
design. Although not linked to specific axle 
designs, difficulties in dealing with crack 
initiation in axle radius transitions received a 
great deal of attention.  
 
Future actions 
 
i) Beretta and Zerbst to submit Elsevier and 
Prof. Schwalbe (EFM Editor) a special issue 
about “Damage Tolerance of Railway Axles”; ii) 
a cooperative paper incorporating SIF solutions 
by GKSS, PoliMi and IWM; iii) TC24 members 
will also meet at the ‘Railway Session’ at ICF12 
(Ottawa). 

 
 

 

 

 
 
 
 

 

 

ECF18 Conference 
 

http://www.ecf18.de  
 

 
 

Dresden, Germany 
August 30–September 03 

2010 

 

Advantages of being an ESIS 
member 

    
♦ participation to TC activities and 

access to TC documents; 
 
♦ full on-line access to ESIS 

procedures;  
 
♦ full on-line access to former EGF-

ESIS books; 
 
♦ support to ESIS activity. 
 

how to renew?  
see page 35 or 

www.structuralintegrity.eu  
 

New ESIS Website 
 
www.structuralintegrity.eu  

 
- become a member of ESIS and 

take advantage of all the 
"Members Only" resources on 
this Web site 

 
- register automatically as 

Member and pay the fee by 
PayPal system 

 
- obtain your username and 

password for accessing to the 
private area for downloading 
EGF-ESIS books and Procedures 

 
- exchange new ideas, 

advancements and documents 
with the other ESIS Members 
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3 Elsevier journals are affiliated 
with ESIS 

 

 
 
 

 
 
 

 
 

 

 
 

13th International Conference on 
Fracture 

 

 
 

May 26-31, 2013  
Beijing, China 

 
www.icf13.org/   

 
 

 
 

14th International Conference on 
Fracture 

 
ICF 14 

 

 
 

May 7-12, 2017 
Rhodes, Greece  

 
Executive Chair: Professor Emmanuel Gdoutos  

egdoutos@civil.duth.ge 
 

Technical Programme Co-Chair: Dr James Marrow,  
james.marrow@manchester.ac.uk 

   
International Steering Committee Chair Professor D M R 

Taplin   
coliemore@hotmail.com 
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The Ninth International Conference  
on Multiaxial Fatigue & Fracture 

 
ICMFF9 

 

 
 

7 - 10 June, 2010 
Parma (Italy) 

 
www.icmff9.unipr.it/  

 
 
 
 

 
10th International Fatigue Congress 

 

 
 

 

 
 

6 - 11 June, 2010 
Prague, Czech Republic 

www.fatigue2010.cz     
 
 
 

 
 

International Conference  
on Mechanical Behavior of Materials 

 
ICM11 

 

 
 

 
5 - 9 June, 2011 

Como Lake (Italy) 
 

www.icm11.org/  
 

 
 
 

 
 

www.iltof.org   
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CALENDAR OF CONFERENCES 
 
 
 
9th International 
Conference NT2F9 
 
New Trends in 
FATIGUE and FRACTURE 
"Failures of materials 
and structures by fatigue 
and fracture"  
 
 
12-14 October, 2009 
Serbia, Belgrade 
 

 
Further details from: 
 
E-mail: kancelarija@divk.org.rs 
 
Website: http://nt2f9.tmf.bg.ac.rs/  

 
International 
Symposium on 
Plasticity 2010 
  
 
3–8 January 2010 
 
  

 
Further details from: 
 
St. Kitts Marriott Resort 
http://www.internationalplasticity.c
om/indexSK2.html  
 
E-mail: 
symposium@internationalplasticity.c
om   
  
  

 
Iberian Conference on 
Fracture and 
Structural Integrity 
2010 
 
 
17–19 March 2010 
 

 
Further details from: 
 
Faculdade de Engenharia of the 
Universidade do Porto, Portugal 
Ms. Fernanda Fonseca, 
Departamento de Engenharia 
Mecaˆ nica, Faculdade de 
Engenharia da Universidade do 
Porto, 
Rua Dr. Roberto Frias, 
4200-465 Porto, Portugal 
Tel.: +351 22 508 1716;  
fax: +351 22 508 1445; 
E-mail: ffonseca@fe.up.pt  
Website: 
http://paginas.fe.up.pt/~cifie/  
 

 
10th International 
Fatigue Congress 
(Fatigue 2010) 
 
 
6–11 June 2010 
Prague, Czech Republic 
 
 

 
Further details from: 
 
Fatigue 2010 Secretariat 
Prof. Ludvik Kunz 
Zizkova 22 
CZ-61662 Brno, Czech Republic 
Fax: (+420) 541 212 301; 
E-mail: fatigue2010@ipm.cz    
Website: http://www.fatigue2010.cz  
 

  
The 9th International 
Conference on Multiaxial 
Fatigue and Fracture 
(ICMFF9) 
 
 
7–10 June 2010 
Parma, Italy 
 

 
Further details from: 
 
Website: 
http://www.ICMFF9.unipr.it  
 

 
Sixth International 
Conference on Materials 
Structure & 
Micromechanics Of 
Fracture (MSMF6) 

 

June 28 - 30, 2010 
Brno, Czech Republic  
 
 

 
Further details from: 
 
website: http://msmf.fme.vutbr.cz  

 
2nd International 
Conference 
on Advances in Product 
Development and 
Reliability 
(PDR_2010) 
 
 
28–30 July 2010 
Shenyang, China 
 

 
Further details from: 
 
Tel.: +86 24 83683853;  
fax: +86 24 88046635; 
E-mail: pdr2010@mail.neu.edu.cn  
Website: 
http://pdr2010.neu.edu.cn     
 

 
ECF18 
18th European 
Conference on Fracture 
Fracture of Materials 
and Structures from 
Micro to Macro Scale 
 
 
August 30 - September 
03, 2010, Dresden, 
Germany 
 

 
Further details from: 
 
E-mail: ecf18@dvm-berlin.de  
 
Website: http://www.ecf18.de/  
 

 
Symposium on the 
History of Mechanical 
Testing 
 
 
17 - 18 November 2010 
Grand Hyatt San Antonio 
San Antonio, TX 

 
Further details from: 
 
website: 
http://www.astm.org/SYMPOSIA/  

 
International Conference  
on Mechanical Behavior 
of Materials 
(ICM11) 
 
 
5 - 9 June, 2011 
Como Lake (Italy) 
 

 
Further details from: 
 
e-mail: icm11@icm11.org 
 
website: www.icm11.org/ 

continues on next page 
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CALENDAR OF CONFERENCES 
 
 
 
13th International 
Conference on Fracture 
(ICF13) 
 
 
May 26-31, 2013  
Beijing, China 
 
 

 
Further details from: 
 
website: www.icf13.org/ 

 
14th International 
Conference on Fracture 
(ICF 14) 
 
May 7-12, 2017 
Rhodes, Greece  
 

 
Further details from: 
 
Executive Chair: Professor 
Emmanuel Gdoutos  
egdoutos@civil.duth.ge 
 
Technical Programme Co-Chair: Dr 
James Marrow,  
james.marrow@manchester.ac.uk 
   
International Steering Committee 
Chair Professor D M R Taplin   
coliemore@hotmail.com 
 

 
 
 
 
 

CALENDAR OF TC MEETINGS 
 

TC2 

June 2010 
 
 
 
 
 
September 2010 

 
Regular Committee 
meeting associated with 
the 6th Int. Conference on 
Materials Structure and 
Micromechanics of 
Fracture (MSMF6). 
 
Regular Committee 
meeting related to the 
ECF18 conference 
 

 
Brno  
 
 
 
 
 
Dresden 

Prof. J. Pokluda: 
pokluda@fme.vutbr.cz  

TC3.1 June 2010 

 
Meeting during the Ninth 
International Conference 
on Multiaxial Fatigue and 
Fracture (ICMFF9) 
 

Parma 
Prof. Ewald Macha 
e.macha@po.opole.pl 

TC4 
30th Sept-2nd Oct 
2009 

 
Regular Committee 
meeting 
 

Eurotel in Les 
Diableret 

Dr. B. Blackman: 
b.blackman@imperial.ac.uk 

TC10 
30 August - 3 
September 2010 

 
Joint meeting of TC10, 
Environmentally-Assisted 
Cracking, and the 
Subcommittee on 
Hydrogen Degradation 
during ECF 18 
 

Dresden 

Wolfgang Dietzel: 
wolfgang.dietzel@gkss.de 
Gabetta Giovanna: 
Giovanna.Gabetta@eni.it 
 

TC11 

27 October 2009 
 
 
 
 
 
20 April 2010 

 
 
56th Meeting 
 
 
 
57th Meeting to be held in  
conjunction with a meeting 
on ‘High Temperature 
Mechanical Testing in 
Controlled Environments’ 

 
to be held either at 
Alstom, Rugby or 
Nottingham 
University (venue to 
be confirmed) 
 
  
SERCO, Risley,  or 
Alstom, Rugby UK 
(venue to be 
confirmed) 
 

Malcolm Loveday 
malcolm.loveday@npl.co.uk  
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18th European Conference on Fracture 
ECF 18 

Fracture of Materials and Structures from Micro to Macro Scale 
August 30 – September 03, 2010, Dresden, Germany 

 

 
 

Website: http://www.ecf18.de 
 

Under the auspices of the 
European Structural Integrity Society (ESIS) 

 
Conference Chairmen: 

 

 
Professor Dr.-Ing. Dietmar 

Klingbeil 
Federal Institute for Materials 

Research and Testing, 
Berlin, Germany 

e-mail: 
dietmar.klingbeil@bam.de 

web: www.bam.de 

 
Professor Dr.-Ing. Michael 

Vormwald 
Technische Universität 

Darmstadt,  
Darmstadt, Germany 

e-mail: 
vormwald@wm.tu-darmstadt.de 

web:  www.tu-darmstadt.de 

 
Professor Dr.-Ing. habil. 

Klaus-Georg Eulitz 
TU Dresden , Institute of Solid 
Mechanics,  Dresden, Germany 

e-mail: 
klaus-georg.eulitz@tu-

dresden.de 
web: www.tu-dresden.de 

 
 
Welcome - Aims and Scope 

The Eighteenth European Conference on Fracture, ECF18, belongs to the well-established series of 
Biennial International Conferences held under the auspices of the European Structural Integrity Society, 
ESIS (formerly the European Group on Fracture EGF), since 1976. ECF18 is also designated as an ICF 
Interquadrennial Conference of The International Congress on Fracture (ICF: see www.ICF12.com). 
In 2010 ECF18 will be organised by the German Group on Fracture supported by DVM German 
Association for Materials Research and Testing in the beautiful historical city of Dresden. The objective of 
the conference is to provide a world wide platform for scientific and technological communication, 
discussion and activities for all those interested in the broad range of structural integrity, fracture 
mechanics and fatigue. The conference topics will focus on all important fundamental aspects and 
practical applications concerning strength, integrity, durability and reliability of engineering materials, 
components and structures.  

Special emphasis will be given to a multi-scale understanding of fracture and fatigue, starting from the 
nano-scale of atomistic structures up to the macro-scale of engineering components. Such an integrated 
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approach requires collaboration between physicists, materials scientists and engineers. The conference 
aims to bring together researchers from various engineering disciplines as mechanical engineering, civil 
engineering, power plant engineering, automotive and transportation, aerospace, geotechnique, 
microelectronics, bioengineering and other branches, all faced with failure phenomena and their 
prevention, in order to exchange their experiences and to gain a more comprehensive understanding.  
We invite both researchers and practitioners in this field from academic, industrial and government 
organizations. Especially young scientists are encouraged to attend the conference. The conference will 
comprise invited Honour & Plenary lectures by outstanding international scientists and contributed oral 
presentations and a forum for robust discussions at the cutting-edge of our discipline. 

Deadlines 

October 01, 2009 Submission of extended abstracts online 
November 30, 2009 Notification of authors about acceptance of their papers 
February 28, 2010 Submission of manuscripts and registration including payment  
February 28, 2010 – April 15, 2010 Reviewing of manuscripts and notification of authors 

Topics 
A) Fundamentals, physics and mechanisms 

1. Atomistic aspects of fracture 
2. Micromechanisms of fatigue and fracture 
3. Creep fracture, creep fatigue interaction 
4. Environmentally enhanced effects 

B) Methods, concepts and materials 
1. Concepts and criteria in fracture mechanics 
2. High cycle fatigue crack growth (mixed mode, multiaxial) 
3. Low cycle fatigue crack growth 
4. Computational methods for fracture analyses 
5. Damage mechanics 
6. Fracture mechanics testing 
7. Fracture of ceramics and glass 
8. Fracture mechanics of polymers and elastomers 
9. Fracture of smart materials 
10. Fracture and damage of advanced cementitious materials 
11. Fracture of Biomaterials (bone, wood,…)  

C) Applications to components and structures 
1. Structural durability of components and structures 
2. Crash, impact and misuse 
3. Large scale testing structural durability proof 
4. Structural Integrity, Failure analyses case studies 
5. Failure and Reliability of Micro- and Nanoelectronic Components 
6. Fracture of weldments, joints and adhesives 
7. Damage and fatigue in aerospace materials and components 
8. Fracture and damage in geotechnique, rock and soil 
9. Thin films and coatings 
10. Special applications in transportation and plant engineering 
11. Non-destructive examination and health monitoring 
 

 

ESIS Council Meeting 
during ECF 18 

Dresden, Germany 
 

AGENDA 
 

1. Introduction and Communications 
2. ESIS Newsletter 
3. Election of ESIS President and Executive Committee 
4. Fellow members 
5. Awards committee (statutes, members) 
6. ESIS Membership & National Groups 
7. Financial Report 
8. Technical Committees 
9. ECF19 (Kazan, Russia) 
10. Bid for ECF20 
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DEBONDING OF INTERFACIAL CRACKS IN SANDWICH BEAMS 
 

E. E. Gdoutos 
School of Engineering 

Democritus University of Thrace 
GR-671 00 Xanthi, Greece 

 
Summary. The debonding facing failure of a cantilever beam made of aluminum facings and PVC foam cores 
is studied by linear elastic fracture mechanics. Results for the stress and displacement fields are obtained using 
finite elements. It was obtained that for weak interfaces debonding grows along the interface, while for strong 
interfaces, crack kinks into the core. After a small initial curved depth h∞ the crack becomes parallel to the 
interface. It was obtained that h∞ is inversely proportional to the modulus of elasticity of the core material and 
independent of the core thickness.  

 
 
Introduction 
 
 Facesheet debonding may develop 
during fabrication of sandwich panels or may 
be caused by external loading such as 
impact. Debonding reduces the stiffness of 
the structure and makes it susceptible to 
buckling under in-plane compression. 
Facesheet/core debonding failures and 
interfacial cracking have been studied by 
many investigators over the last two decades 
by means of experimental, numerical and 
analytical methods [1-9]. The mechanical 
and failure behaviour of composite sandwich 
beams was studied by Gdoutos and Daniel in 
a series of publications [10-17].  
 Beams with aluminum honeycomb cores 
showed some premature debonding failure in 
some cases due to the very small bonded 
area of the honeycomb cross section. The 
effect of debonding in double cantilever 
beam specimens made of aluminum 
facesheets and PVC foam cores (Fig. 1) was 
studied by Gdoutos and Balopoulos [18]. The 
analysis used linear elastic fracture 
mechanics of interfacial cracks in conjunction 
with finite elements.  

 
In the present work we consider a 

sandwich double cantilever beam (DCB) 
specimen made of aluminum facing and 
foam core with initial debonding in the form 
of an interfacial crack (Fig. 1). The growth 
behavior of the interfacial crack is studied by 
a finite element analysis coupled with failure 
criteria.  
 
 
 

 
Fig. 1: Double cantilever sandwich beam 

specimen. 
  
Debonding of sandwich beams 
 
 The strain energy release rate for 
interfacial crack growth is given by  
 

     2 2
int Ι ΙΙ

1 2

1 1 1 ( )
2

⎡ ⎤
= + +⎢ ⎥

⎣ ⎦
G K K

E E
                          (1) 

 
where ( )21= −j j jE E ν for plane strain, and 

=j jE E  for plane stress, and for crack growth 
in a monolithic elastic material by 
 

                 
2 2
Ι ΙΙ

vol
+

=
K KG

E
                         (2)      

 
The interfacial crack may propagate 

along the interface or kink into one of the 
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adjoining materials. The angle of initial crack 
propagation, Ω, is given, according to the 
maximum tangential (hoop) stress criterion, 
by: 
 

                  
( )2

II I1

II I

1 8 1
2 tan

4
−

⎛ ⎞+ −⎜ ⎟= ⎜ ⎟
⎝ ⎠

K K
K K

Ω        (3)                                       (3) 

 
 Kinking of the interfacial crack into the 
core occurs when the following inequality is 
satisfied: 
 

                       ( )I,cr cr intcore

max⎛ ⎞ ⎛ ⎞⎜ ⎟ > ⎜ ⎟⎜ ⎟ ⎝ ⎠⎝ ⎠

G G
G G
Ω

γ
           (4)                        (4) 

 
The critical strain energy release rate for 

the core material in mode I, GI,cr, and the 
critical interfacial strain energy release rate, 
Gcr(γ), as function of mode mixity, are 
determined experimentally. They are 
characteristic parameters of the core and the 
interface, respectively. Values of GInt,cr and 
GI,cr are shown in Table 1. On the other hand, 
the values of energy release rate for crack 
growth in the core and along the interface 
depend on the applied loads and the 
geometry of the sandwich plate, and are 
determined numerically.  
 

Table 1 Values of GInt,cr and GI,cr for various 
core materials 

 

Materials GInt,cr 
(Nmm/mm2) 

GI,cr 
(Nmm/mm
2) 

Divinycell H60 0.28 0.10 
Divinycell H80 0.45 0.22 
Divinycell H100 0.78 0.30 
Divinycell H250 1.55 1.00 

 
 We consider a sandwich double 
cantilever beam (DCB) specimen of length 
152.4 mm (6 in) and width 25.4 mm (1 in) 
loaded by a concentrated load at a 
distance 25.4 mm (1 in) from its end (Fig. 1). 
The beam is made of aluminum 2024 T3 
facings of thickness 1 mm and a PVC foam 

(Divinycell H) core of thickness 25.4 mm (1 in). 
The core is bonded to the facings by of epoxy 
adhesive of thickness 0.3 mm. Four different 
PVC core materials, H60, H80, H100, and H 
250, were studied. An interfacial crack of 
length 51.1 mm (2 in.) is introduced between 
the core and the adhesive at the loaded end 
of the specimen. Propagation of the 
interfacial crack is studied under condition of 
plane strain.  
 
 

 
 

Fig. 2: Initial meshing. 
 

 The model of the sandwich DCB 
specimen is shown in Fig. 2. It is composed of 
seven topological regions. Each region is 
divided into regular and transition sub-
regions. Sub-region boundaries are then 
subdivided into segments of appropriate 
number and proportions, and meshing is 
done automatically by boundary 
extrapolation, using Q8 and T6 elements for 
regular and transition sub-regions, 
respectively. The initial model contains 1501 
elements (986 Q8 and 515 T6), of which 282 
discretize the upper face, 114 the upper layer 
of adhesive, 97 the lower layer of adhesive, 
97 the lower facing and 911 the core. 
 For the prediction of the crack trajectory 
we use the interface toughness values for 
normal adhesion (Table 1). It is obtained that 
first the interfacial crack kinks into the core 
and then curves back toward the interface 
(Fig. 3). For intermediate values of the 
distance x from the crack tip (3 mm< x <30 
mm), we obtain the following results: 
 
• the crack after a small depth ∞h  becomes 
parallel to the interface (Fig. 3) 
• I,intK , II,intK , and I,coreK  vary linearly with the 
distance x from the crack tip, and 
• intG  and coreG  vary linearly with x and are 
almost independent of the core properties. 
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Fig. 3: Initial crack path trajectory. 
 

 Regarding the sub-interfacial crack 
propagation into the core we obtain that the 
crack becomes parallel to the interface at a 
constant depth h∞. An explanation of the 
constant value of h∞ and the linear variation 
of stress intensity factors with the distance 
from the crack tip x can be obtained by 
noting that the debonded part of the 
specimen (above the crack) can be 
considered as a thin cantilever beam 
( 25∼l d ), elastically supported by the foam 
core, and subjected to a dominant bending 
moment varying linearly with x and to a 
relatively small (constant) shear force. Thus, 
the near-tip stress field is linearly proportional 
to x and, hence, the crack propagates in a 
self-similar manner parallel to the interface. 
The strain energy release rate can be 
determined by differentiating the work of the 
applied load with respect to the distance 
from the crack tip and is constant during 
crack propagation. Values of ∞h  for various 
core materials are shown in Table 2. 

The core stiffness appears to be the main 
factor that influences the value of the 
asymptotic depth ∞h . Indeed, it can be 
obtained from Table 2 that the product E ∞h  is 
almost constant and equal to 60 N/mm for 
the three PVC foam materials H60, H80 and 

H250. For H100 it takes the value 70 N/mm. 
Thus, the depth ∞h  is inversely proportional to 
the modulus of elasticity of the core material.  
 

Table 2. Values of critical distance h∞ 

 
E  h∞  Eh∞  

 
(GPa) (mm) (N/mm) 

H 60 0.059 1.01 59.6 
H 80 0.087 0.70 60.9 
H100 0.107 0.65 69.6 
H 250 0.308 0.20 61.6 

 
 Under such conditions and for a critical 
applied load, debonding propagates along 
the interface only when the adhesion 
between the interface and the core is weak. 
Otherwise, the crack kinks into the core and 
after a small initial curved path it propagates 
parallel to the interface at a depth. The value 
of ∞h  is inversely proportional to the modulus 
of elasticity of the core. This behavior is 
independent of the core thickness, which is 
an order of magnitude larger than the 
thickness of the facing and the adhesive. 
Away from boundary effects (e.g., 
concentrated loads, beam supports, crack 
kinking, etc.) both stress intensity factors and 
strain energy release rate can be 
approximated as linear functions of the crack 
length. 
 
Conclusions 
 

 
An investigation of the debonding of the 

facing from the core in sandwich structures 
under a concentrated load was undertaken. 
When the applied load reaches a critical 
applied load, debonding propagates along 
the interface only when the adhesion 
between the interface and the core is weak. 
Otherwise, the crack kinks into the core and 
after a small initial curved path it propagates 
parallel to the interface at a depth h∞. The 
value of h∞ is inversely proportional to the 
modulus of elasticity of the core. Away from 
boundary effects (e.g., concentrated loads, 
beam supports, crack kinking, etc.) both stress 
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intensity factors and strain energy release rate 
can be approximated as linear functions of 
the crack length.  
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PRINCIPLES OF LOCAL STRESS CONCEPTS FOR THE ASSESSMENT  
OF WELDED JOINTS 

 
C.M. Sonsino 

Fraunhofer Institute for Structural Durability LBF,  
Bartningstr. 47, 64289 Darmstadt, Germany 

 
 
Introduction.  For the fatigue assessment of welded structures, different concepts are applied: Nominal stress, 
structural stress, local stress and fracture mechanics concepts [1, 2, 3]. Among these concepts, the notch stress 
concepts [1,2] are gaining increasing importance in industrial applications and finding access also to fatigue design 
recommendations [3,4]. The basic idea of these linear-elastic notch stress concepts is the modelling of the weld toe 
or root, Fig. 1, with a reference radius, to calculate the local principal or von Mises stress and to evaluate it by 
allowable values [5]. In the following, the theoretical background of the reference radius methods will be explained. 
Application examples are indicated in the reference. 
 
 

Reference radius rref

 
Fig. 1 - Calculation of the notch stress with reference 

radius 
 
Background 
   The two major reference radii used are rref = 
1.00 and 0.05 mm. They are based on very 
different hypotheses. The reference radius rref = 
1.00 mm is the fictitious radius ρf = 1.00 mm 
derived from the hypothesis of micro-support. 
The fictitious radius is determined for the worst 
case of a notch with the real radius ρ = ρreal = 0, 
i.e. a crack, introducing the multiaxiality factor 
s and the micro-support length ϕ* [6, 7]. With s 
= 2.5 and ϕ* = 0.4 mm for steels, the fictitious 
radius ϕf = 1.00 mm is obtained, see equation in 
Fig. 2b. The fictitious radius results the average 
notch stress gained by the integration of the 
stress distribution in the real notch, Fig. 2a. 
 
 

Ref.: P. Lazzarin, F. Berto, D. Radaj
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Fig. 2 -  Neuber’s microstructural concept 
 
The background of the smaller reference radius 
rref = 0.05 mm is the relationship between the 
stress- intensity factor and the notch stress 
according to Creager and Paris [8,9] as well as 
the crack tip blunting [10]. The introduced 
reference radius rref = 0.05 mm is a compromise 
with regard to FE modelling and calculation of 
reasonable local stress components, Fig. 3, at a 
given stress intensity. 
 

Ref.: M. Creager  
 

Fig. 3 - Notch stress and stress intensity 
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The micro-support hypothesis considers 
theoretically the influence of stress gradients on 
the local bearable fatigue strength. This 
influence of stress gradients is theoretically also 
considered by the description of the stresses at 
the crack tip and treated in [9]. 
 
The selection of the values rref = 1.00 and 0.05 
mm is also based on empirical observations and 
assumptions: The radius of 1.00 mm is often 
observed at welded joints of structural steels 
with a thickness t ≥ 5 mm [11, 12]. The size of 
the smaller radius for thin plates (t < 3 mm) of 
low and medium strength ferritic car body 
steels corresponds approximately to their grain 
size [13] and, in many cases, to the radius of the 
notch root of spot welds [14] or laser welded 
joints [15]. 
 
The introduction of the reference radius rref = 
0.05 mm has its justification also in avoiding 
the weakening of cross sections of plates with t 
< 5 mm if the radius of 1.00 mm is applied. 
Despite the different theoretical backgrounds, 
the general use of rref = 0.05 mm offers an 
option also for weld roots as well as for weld 
toes in thicker plates, if the different effects of 
stress gradients on fatigue strength are also 
properly considered.  
 
As the nominal as well as the hot-spot stress 
concepts consider local effects on fatigue 
strength more in a global way using detail 
dependent design curves, the main motivation 
for applying reference radii is especially the 
evaluation of fatigue strength of hidden slit 
notches, i.e. notch roots, on a local material and 
stress concentration based way by a single 
design curve [1,2]. The reference radii can also 
be used for the evaluation of weld toes with 
significantly lower stress concentrations than 
slit notches, Fig. 1. 
 
The reference radii were developed for steel 
joints originally. But investigations of past 
years show their applicability for aluminium 
and magnesium joints, too. 
 
 

Prerequisites for calculation of notch 
stresses 
Allowable stress ranges 
   For the fatigue life or strength assessment a 
design SN-curve in the appertaining notch 
stress system is needed. The IIW-
Recommendations [3] for thick walled stiff 
welded structures proposes the SN-curve in Fig. 
4 with the slope of k = 3.0 until the knee point 
at Nk = 1 · 107 cycles and after it the 
continuation with k* = 22.0 (10% strength 
decrease per decade) for constant amplitude 
loading. In case of cumulative damage 
assessment according to the Palmgren-Miner 
Rule the slope of k' = 5.0 with the allowable 
damage sum D = 0.5 is recommended [16]. The 
position of the curve is defined by the FAT-
value, which is the stress range with the 
probability of survival Ps = 97.7 % at N = 2 · 106 
cycles. The failure criterion is total rupture. The 
slope k = 3.0 suggests that the fatigue life 
consists only of crack propagation. 
 
It is well known that for thin walled (t < 3 mm) 
and flexible welded structures the slope of the 
SN-curve is shallower (k > 3). 
Recommendations for such applications, mostly 
automotive, are in preparation. 
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Fig. 4 - IIW-design curve for thick walled or stiff 

structures 
 
In Tab. 1 FAT-values for the reference radii  rref 
= 1.00 and 0.05 mm are compiled. These values 
were obtained from several investigations [5] 
and are part of the IIW-Recommendations. 
They are derived for the stress ratio R = 0.5 for 
considering possible high tensile residual 
stresses [17]. As local notch stresses can be 
presented either by a principal stress or by a 
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von Mises stress, in Tab. 1 the design values 
according to both hypotheses are presented. 
 

63712528Magnesium

160

560

von Mises

0.05

1806371Aluminium

630200225Steel

PSHvon MisesPSHHypothesis

0.051.001.00rref
in mm

All given allowable st ress ranges Δσloc are in MPa for
N = 2⋅106  , R = 0.5 ,  Ps= 97.7% ;  k = 3.0  ,  Nk = 1⋅107 , k*  = 22.0  ,  k‘ = 5.0 .

 
Tab. 1 -  FAT-values according to the notch stress 
concept for different reference radii and strength 

hypotheses (PSH: Principal stress hypothesis) 
 
These values can be used also for thin walled 
structures provided that the appertaining slope 
is considered properly. 
 
Calculation of notch stresses 
   The calculation of the notch stresses for the 
particular reference radii is possible only by the 
FE-method. For this, an accompanying 
guideline has been developed [4] for the IIW-
Recommendations [3] for assuring a uniform 
procedure, e.g. the application of a key hole or 
U-shape notch with volume elements with 
quadratic displacement function, 24 to 32 
elements around the hole, plane strain 
condition if the FE-model is two dimensional, 
Fig. 5. 
 

a. Overall model b. 3D-submodel c. 2D-submodel

Ref.: W. Fricke  
Fig. 5 – FE-modelling of a fillet-welded end joint of a 

rectangular hollow section 
 
Conclusions and outlook 
   In this paper the most widely used two 
variants of the notch stress concept with the 

reference radius rref = 1.00 mm for thick walled 
and rref = 0.05 mm for thin walled welded steel, 
aluminium and magnesium connections were 
presented. Nevertheless, the presented 
methodology is still under development, while 
problems to overcome are the consideration of 
stress gradient dependent volume effects, which 
determine fatigue life significantly, as well as 
the slope of the SN-curve for thin walled 
flexible structures, the distinction between the 
failure criteria crack initiation and total 
rupture and, last but not least, the assignment 
of quality dependent allowable design values. 
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Comments on “Jump-like crack growth models or theory of critical distances. Are 
they correct?” by A Neimitz, ESISNewsletter #44, 20-26, June 2008 
P. Cornetti 
 

Abstract 
Aim of the present note is to correct an oversight in [1] that forced the Author to conclude that in linear plane 
elasticity problems jump-like crack models are derived and work only if the first term in the stress field asymptotic 
expansion is taken into account. The number of the equations as well as the symbols refer to the ones used in [1]. 
Remark 
In order to prove that jump-like crack growth models have a limited validity, in [1] the Author took into account also 
the second term in the asymptotic stress field at crack tip (eqn 17) and substituted it into Novozhilov failure criterion 
(eqn 10), which is probably the originator of jump-like crack growth models. Physically meaningless results were found 
(e.g. the tensile strength is not a material property – see fig.7). The Author concluded that jump-like models work 
only if Griffith geometry and the first term in the stress asymptotic expansion is considered. 
However, an oversight was committed in the proof: the stress field (eqn 17, given in a reference system with origin at 
the crack tip) has to be integrated over the interval [0, Δa] and not over [a, a+Δa]. Hence, eqns (18), (19), (20) (as 
well as fig. 7) are wrong and the proof does not hold. 
On the other hand, by using the correct extremes of integration (and assuming that σm=σu in eqn(10) as in [2]), 
together with eqn (1), the following equation is obtained: 
 

I I IcK A a K+ Δ =  (a) 
 

Eqn (a) is meaningful: it highlights the (first) corrective term with respect to LEFM, which is recovered only for 
extremely brittle materials (Δa → 0). 
Conclusions 
Jump-like models (such as [2-3]) are formally correct. The debatable point is if they describe real material behaviour. 
Obviously, they are expected to work for brittle or quasi-brittle materials, since the basic equations hold for linear 
elasticity. Any other extension should be carefully considered, as done by Neimitz himself in [4] for elastic-plastic 
materials. 
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Reply to the P.Cornetti note 
A.Neimitz 
 

The note by P. Cornetti which concerns the article published in Newsletter No. 44 (2008) indicates that the author of 
the note misunderstood the article. The intention of the author of the article was to show that the formula: 
 

Critical distance = 

2
2 IC

u

K
π σ

⎛ ⎞
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⎝ ⎠

 or   =

2
1
2

IC

u

K
π σ

⎛ ⎞
⎜ ⎟⎜ ⎟
⎝ ⎠

                                                      (1) 

 

was derived for the Griffith crack only.  For other geometries such a simple relation is not obtainable and a critical 
distance, if exists, is different. However it was applied for a wide range of materials from ceramics, through laminates, 
polycarbonates, aluminum alloys to steels. It was good for notches and cracks in elements of finite geometries, for 
fracture under monotonously increasing external loading and for fatigue. Author of the article suggests including in the 
derivation process the next terms of the asymptotic expansion of the stress field in front of the crack or another 
formula to define the critical distance. P.Cornetti is correct that when Eq. (17) was introduced to (10) different limits of 
integration should be used. In consequence the Eq.(18) is not correct. It should be replaced by: 
 

2
C C m

a
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π
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⎡ ⎤+ Δ = Δ⎣ ⎦                                                                                        (1*) 

 

and Eq. (20) by: 
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The new forms of these equations do not change the conclusions drawn in the paper. Equation (19) is correct. Eq. (1*) 
is correct, not Eq.(a) in the Cornettis’s note. One is not allowed to make assumption that σm = σu.  These two stresses 
have totally different physical meaning. The stress σm is a critical stress in front of the crack, considered often (not 
always) as a material constant. It follows directly from the Novoshilov’s definition. It is usually several times greater 
than the yield strength. The σu is an ultimate strength. Assuming that σm = σu is like one has assumed e.g. the Mises 
yield criterion first and later, after some computations, wrote, because it was convenient, that the yield strength 
equals the ultimate strength although a material was not perfectly plastic. 
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