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EDITORIAL BY THE ESIS 

PRESIDENT  

 
Greetings!  

On November 24 and 25, 
the Executive Committee 
(ExCo) met in Belgrade, 
Serbia. We were the guests 
of Vice President 
Aleksandar Sedmak and 
his charming wife Snezana.  

Our meetings were held at 
the University of Belgrade.  
We visited the Metropol 
Palace Hotel which will be 
the venue for ECF 22 to be held from August 26 
until August 31, 2018.  The hotel is beautiful and 

we anticipate an exciting conference. 

 
At the ExCo meeting, four new Technical 

Committees were approved:  
TC 14, Integrity of Biomedical and 
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Biological Materials, chaired by Vadim 
Silberschmidt, University of Loughborough;  
TC 15, Structural Integrity of Additive 
Manufactured Components, chaired by Filippo 
Berto, Norwegian University of Science and 
Technology, and Luca Susmel, University of 

Sheffield;  
TC 16, Finite Fracture Mechanics, chaired by 
Zohar Yosibash, Ben Gurion University, and 
Dominique Leguillon, University of Pierre and 
Madam Curie;  
TC 17, Non-destructive Evaluation, chaired 

by Péter Trampus, University of Dunaujváros 
and László Tóth, Bay Zoltan.   

TC 12 was reorganized and renamed: Risk 
Analysis and Safety of Large Structures and 
Components, chaired by Aleksandar Sedmak, 
University of Belgrade, Vladimir Moskvichev, 
Siberian Federal University, and José Antonio 

Correia, University of Porto.  We encourage you 
to join the activities of these new TCs, as well as 
the other existing TCs.  You can find information 
in our web site: www.structuralintegrity.eu  

 
As you may recall, ESIS has four affiliated 

journals including: Engineering Failure Analysis, 

Engineering Fracture Mechanics, International 
Journal of Fatigue and Theoretical and Applied 
Fracture Mechanics.  We encourage you to 

publish your articles in these journals.   
 
ESIS is requested to support many 

conferences, most of which are part of TC or 
National Group activities.  In order to coordinate 
the dates so as to avoid conflicts, the ExCo has 
suggested to TC and National Group Chairs to 
coordinate their meetings with Aleksandar 
Sedmak. 

 

Since our last Newsletter, our blogger, Per 
Ståhle, has posted a review of an additional 
paper: 
 K. Shibanuma, F. Yanagimoto, T. 

Namegawa, K. Suzuki, S. Aihara.  Brittle 

crack propagation/arrest behaviour in steel 
plate.  Engineering Fracture Mechanics, Vol. 

162 (2016) 324-340.  
 
We have a new agreement with Elsevier. 

Papers that are reviewed will be open access for 
three months.  Hence, everyone can have access 
to them and join in the discussion on the blog. 

We welcome your comments which may be 
posted on the blog: http://imechanica.org/node/9794 

 
Two issues of Procedia Structural Integrity 

were published in 2016: 
 XV Portuguese Conference on Fracture, PCF 

2016, 10-12 February 2016, Paco de Arcos, 

Portugal; 
http://www.sciencedirect.com/science/journ
al/24523216/1 

 21st European Conference on Fracture, 
ECF21, 20-24 June 2016, Catania, Italy 

http://www.sciencedirect.com/science/journ
al/24523216/2 

 
 

In 2017, three issues are schedule to be 
published: 

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

 IGFXXIV - Second International Edition, 
Urbino, Italy 2017; 

 International Conference on Structural 
Integrity, Funchal, Madeira, Portugal, 

2017. 
They are open access publications.  In order 

to encourage TCs and National Groups to take 
advantage of this option, ESIS will support part 
of the publication costs. 

 
More than a year ago, the ExCo reestablished 

TC 13 on Education and Training. The chairs 
are Liviu Marsavina, Politehnica University of 
Timisoara, and Petro Yasniy, Ternopil Ivan Pul’uj 
State Technical University.  A summer school is 
planned each year.  The upcoming one will be in 
Dobrovnik, Croatia, on August 14 and 15, 2017, 
chaired by Željko Božić.  The web site is 

http://icsid.fsb.hr/summersch.php  There will 
also be a conference (International Conference 
on Structural Integrity and Durability) between 

August 15 and 18.  I would like to suggest that 
you send your students to the summer school. 

 

Our web site has been revamped.  Thanks go 
to Francesco Iacoviello.  Please take a look. 

 
Finally, I would like to encourage you to join 

ESIS for 30 €. Go to our web site 
www.structuralintegrity.eu and sign up.  There 
are various ways to join ESIS.  Join a National 

Committee.  Have your university join for a 
group of faculty members through a National 
Committee or directly to ESIS; similarly for a 
group at a company.  Or join as an individual.  
This can easily be done through PayPal.  In 

2016, ESIS had 595 members from 23 
countries. 

 
I wish you all the best of health, fruitful 

research and future collaborations. 
 

 

Leslie Banks-Sills 
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http://www.sciencedirect.com/science/journal/24523216/2
http://icsid.fsb.hr/summersch.php
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Special Issues 2015-16 

Journal Title Source Editor Status 

Int J Fatigue Fatigue Mechanism 
and Structural 
Integrity: Advances 
and Applications 

ECF 19 V. Shlyannikov, 
Y. Murakami 

EFA 76, July 2015 

Eng Failure 
Anal 

Failure analysis of 
structure components 
undergone stress 
corrosion, fatigue and 

neutron irradiation 

ECF 19 R. Goldstein,  
V. Shlyannikov 

EFA 47B, Jan. 2015 

Int J Fatigue Multiaxial Fatigue 
2013 

ICMFF10 A. Carpinteri,  
T. Itoh,  
T. Palin-Luc,  
M. Sakane,  
L. Susmel 

IJF 67, 2014 

Eng Fract 

Mech 

Multiaxial Fracture 

2013 

ICMFF10 A. Fatemi,  
L.P. Pook,   

A. Spagnoli,  
S.-T. Tu 

EFM 147, June 2014 

Eng Fract 
Mech 

Modelling of ductile 
fracture and 
applications 

ECF20 Zh.Zhang, 
B.Skalleurd, 
E.Østby 

EFM 147, October 
2015 

Eng Fract 
Mech 

Special Issue 7th ESIS 
TC4 

TC 4 B.R.K. 
Blackman 

EFM 149, 2015 

Eng Fract 

Mech 

Nanoscale fracture ECF20 J.He, 
Ch.Thaulow, 

T.Sumigawa, 
Zh. Zhang 

EFM 150, December 
2015 

Int J Fatigue Fatigue at all scales ECF20 B.Skalleurd, 
A.Wormsen, 
I.Lotsberg, G. 
Härkegård 

IJF 82, January 2016 

Eng Failure 
Anal 

Recent case studies in 
Engineering Failure 

Analysis 

ECF20 Zh.Zhang, 
E.Østby, 
B.Skalleurd 

EFA 58, December 
2015 

Int J Fatigue Railway Axles: 
Advances in Fatigue 

Design and 

Maintenance 

TC24 S.Beretta  IJF 86, May 2016 

Int J Fatigue Fatigue Crack Paths 
2015 

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

F.Berto, 
A.Carpinteri, 
S.Vantadori, 
M.Vormwald 

IJF 92, part 2, 2016 

Eng Fract 

Mech 

Crack Paths 2015 5th Int. Conf. on Crack 

Paths (CP 2015) 

R. Brighenti, 
A.Fatemi, 
L.Susmel, 

A.Carpinteri 

EFM 167, November 
2016 

Theor and 
Appl Fract 
Mech 

Small Scale Testing in 
Fracture Mechanics 

The Annual Meetings 
of Spanish Group on 
Fracture and 
Structural Integrity 

J.M. Alegre 
Calderón,  
A. Martín-
Meizoso 

TAFM 86, Part A, 
December 2016 
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National Committees  

 

Hungary 

 

ESIS Hungarian National Committee 

 

Chairman:  Peter Trampus 

 

Objectives of NC:  

 organize technical / scientific programs 
for NC members as well as for members 
of related interest groups, 

 disseminate ESIS information to 

members and to act as the focal point of 
communication in the field of structural 
integrity, 

 develop and manage the program for 
the recently established TC 17 (Non-
destructive Evaluation). 

Achievement of objectives (2016): 

 Co-organizer of the 20th Anniversary 
International Structural Integrity 
Conference of the Bay Zoltan Institute, 
October 2016. 

Events and meetings (2017): 

 Kick-off meeting of TC 17 (date and 

venue to be decided later), 

 National cross-cutting workshop: 
Structural Integrity assessment in a 
broad sense  

 National Symposium: Theses of Young 
Scientists from the Field of Structural 
Integrity (works of university and PhD 

students).    

 

International Jubilee Structural Integrity 
Workshop was held in Miskolc, Hungary on 13-
15. October 2016. This special occasion marked 
the 20th jubilee of the Department of Structural 
Integrity as the first structure integrity 

department in Hungary. During these two 
decades the colleagues of the department had 
opportunities to work together with excellent 
specialists and many good colleagues in this 
area on several national and EU projects. The 
workshop was organized by the Bay Zoltán 

Nonprofit Ltd. for Applied Research in 

cooperation with the ESIS Hungarian National 
Committee.  

During the workshop almost 40 invited 
scientific presentations were held by an excellent 

group of specialists and several posters were 
presented by young scientists. Prof. Dr. Leslie 
Banks-Sills president of ESIS attended the 
conference as well as renowned national and 
foreign experts from more than 20 countries to 
have some remarkable days in Miskolc. The 
participants represented such leading institutes 

as EDF Materials Ageing Institute, AREVA GmBH, 
University of Arizona, University of Stuttgart, 
Jožef Stefan Institute, Russian Academy of 
Sciences, Karpenko Physico-Mechanical 
Institute, Hungarian Academy of Sciences Centre 
of Energy Research, University of Miskolc and 

the Paks Nuclear Power Plant. 
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Peter Trampus 

 

 

Russia 

Short report about the results and 
activities in Fracture Mechanics in Russia, 

2016 

1. Russian specialists in Fracture 

Mechanics and its applications traditionally 
perform studies in the field of strength and 
fracture of materials and structures, longevity 
and reliability, safety and risks of structural 
components, complex technical systems and 
natural high risk objects. The Russian National 

Fracture Group (RNFG) promotes scientific, 

innovative, educational and conference activities 
related to Fracture Mechanics by teams and 
specialists in different regions of Russia. 

Among the variety of research topics of the 
last year we would like to pay attention to the 
following ones (some other important topics will 

be discussed in subsequent publications in the 
ESIS Newsletter). 

2. Selected scientific results 

2.1. Mesomechanics of fracture 

Institute of Strength Physics and Materials 
Science, Siberian Branch of the Russian 
Academy of Sciences, Tomsk, Group headed by 

Academician Victor E. Panin. 

Crack propagation in a solid is considered as 
a nonlinear wave process. The rotational 
deformation mode in the crack opening is a 
damping factor of the nonlinear wave process. 
According to the angular momentum 

conservation law, the crack opening generates a 
quasielastic local mesovortex with opposite sign 
of rotation as an autocatalytic factor at its tip. 
The structure-phase decay of the material in the 
region of quasi-elastic mesovortex changes the 
crystal metric and is classified as a local 
structure-phase transition at the crack opening 

stage. This process is periodically repeated in 
the nonlinear wave propagation of the crack. To 

obtain a well-defined description of the nonlinear 
processes of curvature formation and defect 
structure nucleation, one should consider the 
generalized expression for the thermodynamic 
potential proposed by Landau 

ikikTSUF   

where A=
ikik  is the total work required to 

change the strain tensor and summation over 
repeated indices is assumed. One can see that 
the thermodynamic potential in this form 
naturally takes into account all components of 

the strain and stress tensors, including rotational 
deformation modes. 

A computer simulation method was 
developed on the basis of the method of 
excitable cellular automata (ECA). A three-
dimensional model, where the orientation of the 

crystal lattice of each grain is explicitly taken 
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into account, was created for constructing the 
grain structure of polycrystal materials. An 
algorithm for determining the local torques by 
explicit calculations of the angular velocities in 
the mass transfer flow was developed in the 
case of material rotation and twisting. The 

elastic energy accumulation equation was 
supplemented with a dissipation term. 

Figure 1 illustrates the fatigue crack AB 
propagation along the interface between two 
grains 1 and 2. The triple junction of grains in 
region C is immovable and forms strong 

opposite stresses in region CEB, where the 
material experiences plastic extrusion. As a 

consequence, the stress concentrator in the 
region of crystal lattice curvature near crack tip 
B relaxes effectively and the crack stops. At the 
same time, a strong stress concentrator, the 
critical curvature of the crystal lattice, is formed 

in the immovable region C of the triple junction, 
and new crack CD is generated. This result 
shows that, to analyze the crystal lattice 
curvature for determining the stress 
concentrator at the crack tip, one should take 
into account all components of the stress tensor. 
This permits describing most various modes of 

crack propagation. 

 
Fig. 1. Sign-alternating bending of the two-layer 

composite A999/Ti 

 

2.2. Damage mechanics of structural 
steels 

A.A. Baikov Institute of Metallurgy and 
Materials Science, RAS, Moscow, Group headed 

by Professor Ludmila R. Botvina. 

The connections between real damage 
characteristics (size of plastic deformation 
zones, number, length and microcracks’ density 
in the zone) of widespread structural steels at 
various stages of static and cyclic loading and 
physical properties estimated on fractured and 

unbroken specimens are studied. 

Physical characteristics such as acoustic 

(ultrasonic velocity and attenuation coefficient, 
the acoustic emission parameters), electrical 
(electrical resistivity, eddy current parameter) 
and magnetic (coercive force and the magnetic 
field intensity) are measured. 

In addition, the characteristics of fracture 
mechanics and residual strength for materials 
after cyclic tests for different relative lifetimes 
are estimated. 

The development of fundamental knowledge 
about the nature and the general regularities 

governing the processes of damage 
accumulation and fracture and the solution of 
applied problems connected with the 
improvement of non-destructive testing methods 
is the work’s aim. 

Vicennial scientific reserve of the research 

team in the interdisciplinary field of physical 
modeling of seismic processes by testing 

metallic specimens allows using the obtained 
results for the confirmation and the development 
of relations and hypotheses established earlier 
and connecting characteristics of seismic or 
acoustic activity with the parameters 

characterizing the critical event preparation 
process. 

The research results in this direction obtained 
in 2016 will be presented at the 14th 
International Conference on Fracture, Greece 
(Rhodes), June 2017. 

2.3. Mixed-mode crack growth and 

formation of ordered crack systems 
(structures of fracture) 

A.Yu. Ishlinsky Institute for Problems in 
Mechanics, RAS, Moscow, Group headed by 
Corresponding member of RAS Robert V. 
Goldstein. 

The study of echelon-like crack systems 
formation in vicinity of a macroscale crack 
(fault) of longitudinal shear was continued. 
Influence of geometric parameters on the 
features of the crack systems was studied 
experimentally. Experimental studies and 
modeling of structures of brittle fracture of a 

porous material with two-scale porosity and the 
conditions of uniaxial compression were 
performed. A method of panoramic specle-
interometric dilatometry was suggested and 

realized. The method enables premature 
detection and monitoring of initiation and growth 
of surface and subsurface damage, defects and 

cracks simultaneously on the whole side surface 
of a sample during the deformation processes. 

2.4. Plastic and creep stress intensity 
factors in nonlinear fracture mechanics 

Kazan Scientific Center, RAS, Kazan, Group 
headed by Professor Valery N. Shlyannikov. 

New parameters for characterization of the 
crack growth resistance for power law hardening 
materials and structures under normal and 
elevated temperatures are introduced in the 
form of plastic and creep stress intensity factors. 

A numerical method is proposed for estimating 
the governing parameter of the elastic-plastic 

and creep crack tip fields in the form of an In-
integral along the through-the-thickness straight 
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and curved crack fronts. Equations are also 
proposed for calculating the In-factor at both the 
deepest point along the crack front and the 
crack tip on the surface. Static and fatigue crack 
growth and in-plane and out-of-plane constraint 
effects are studied through experiments and 

computations for the material different 
properties. It is further demonstrated that for 
moderately large-scale yielding conditions or 
plastic deformations, the fracture process can be 
controlled by the single parameter KP based on 
the elastic-plastic numerical solutions and, 

therefore, estimating the influence of the 
cracked body geometry and loading conditions.  

The effects of material damage on the stress 
field, shape and size of the fracture process zone 
of a mode I creep crack were investigated on the 
basis of continuum damage mechanics by using 
a multi-axial stress function. Two states of 

continuum solids, i.e. undamaged creeping 
material and defect-containing material with 
different degrees of creep damage, were 
examined. A governing parameter for the 
damage field of creeping solids under a multi-
axial stress state is represented by the 
experimental constant in the form of a ratio of 

uniaxial rupture strengths in tension and 
compression at an appropriate test temperature. 
It has been shown that the creep holding time 

and multi-axial states of stress may be 
combined to produce a method on the basis of a 
creep stress intensity factor for quantifying the 

damage effects on creep crack growth rate. 

Keeping in mind the purpose of practical 
applications of the introduced nonlinear stress 
intensity factors, an engineering approach to the 
prediction of residual lifetime of cracked steam 
turbine rotor components which operate under 
cyclic loading conditions is proposed. Using the 

nonlinear stress intensity factors the 
approximate estimates of carrying capacity are 
presented for the different stress-strain state of 
steam turbine disks at operation. As a result it is 
stated that a one-parameter approach based on 

the plastic and creep stress intensity factors is 
more convenient for practical use in assessing 

the fracture resistance under monotonic and 
cyclic loading of materials and structural 
elements with respect to the two parameter 
fracture theories. 

2.5. J-A Elastic-plastic crack tip field and 
the two-parameter fracture criterion 

A.A. Blagonravov Mechanical Engineering 
Research Institute, RAS, Moscow, Group headed 
by Professor Yuri G. Matvienko. 

Present research activities concentrate on 
constraint-corrected elastic and elastic-plastic 
fracture mechanics including a fracture criterion 

and three-dimensional stress field analysis by 

the finite element method. The second 
parameter A in the three-term asymptotic 
expansion of the crack-tip elastic-plastic stress 

field is introduced in a two-parameter fracture 
criterion JC-A as a constraint parameter for 
structural integrity assessment. To predict the 
constraint-corrected fracture toughness and 
crack paths, non-singular T-stresses (as a 
constraint parameter) in the Williams’ series 

solution has been employed. A combined 
experimental and computational method for 
determination of the singular and non-singular 
stress terms along the front of the 3D surface 
crack is proposed. It is suggested to evaluate 
the terms by means of a comprehensive 

comparison between deformation responses on 
the structure surface in the vicinity of the crack 

obtained experimentally and from numerical 
solutions of the corresponding boundary value 
problem of solid mechanics. Measurement of 
deformation responses are based on the digital 
image correlation method and digital speckle 

pattern interferometry. 

2.6. Nonlinear, statistical and scaling 
aspects of damage and failure 

Institute of Continuous Media Mechanics of 
the Ural Branch, RAS, Perm, Group headed by 
Professor Oleg B. Naimark. 

Experimental study of material responses in a 

large range of loading rates revealed new 
fundamental problems in plasticity and failure 

and showed the links of solid behavior with 
multiscale evolution of the ensemble of typical 
mesoscopic defects (dislocation substructures, 
microcracks, microshears). This situation has 

pronounced features for fatigue, dynamic and 
shock wave loading, when the internal times of 
defect evolution for the different structural levels 
approaching characteristic loading times. As a 
consequence, the widely used assumption in 
phenomenology of plasticity and failure 
concerning the subjective role of structural 

variables to stress-strain variables (adiabatic 
limit) could not be generally applied. One of the 
key aspects of this fundamental problem is the 
multifield nature of defect interaction and 

specific role of defects in mechanisms of 
structural relaxation providing different 
scenarios of plasticity and damage-failure 

transitions. The role of the defect ensemble 
could be considered in the local, in the 
continuum limit, as the localized change of the 
symmetry of the displacement field and, globaly, 
as the change of the system symmetry under 
the generation of new collective modes of 

defects. These modes could subject the system 
behavior, lead to multiscale spatial-temporal 
localization providing the similarity of solid 
behavior with evolution of out-of-equilibrium 
critical systems. These aspects of material 
behavior were the key topics of two Mini-

Symposia at the 21st European Conference on 

Fracture, Catania, Italy, June 20-24, 2016 
(“Nonlinear, statistical and scaling aspects of 
damage-failure transition”, organized by Prof. 
Oleg Naimark, and “Fatigue crack intiation and 
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propagation in gigacycle regime”, organized by 
Prof. Thierry Palin-Luc). Very High Cycle Fatigue 
(VHCF) is very important and fundamental area 
in engineering problems for several areas of 
application. High interest in VHCF is related, 
during the last decades, to the opportunity to 

reach number of cycles of 108-1010 for materials 
and constructions, for instance gas-turbine 
motors, due to the usage of fine-grain 
superalloys and advanced technologies providing 
VHCF limit. However, traditional methods of 
testing do not provide an estimate of fatigue life 

in gigacycle loading conditions leading to the 
emergence of new techniques based on 

ultrasonic testing machines and studying the 
morphology of the fracture surfaces to 
understand the multiscale scenario of fatigue 
damage-failure transition. The effects of 
microstructure for advanced materials (fine-

grain titanium) were studied in the gigacycle 
fatigue regime and qualitative differences in the 
mechanisms of fatigue crack initiation in high-
and gigacycle fatigue conditions were 
established. An important finding in connection 
with these observations was that, in the 
transition from HCF to gigacycle regimes, the 

origins of fatigue failure changed from surface to 
interior ‘‘fish-eye’’ fracture. This experimental 
and theoretical study is focused on fatigue crack 

initiation and early slow crack growth as life-
controlling factors of gigacycle fatigue. Nonlocal 
models of damage kinetics based on the 

description of collective behavior of defects (slip 
bands, microshears, microcracks) allowed the 
interpretation of fatigue damage-failure 
transition as specific type of criticality in an out-
of-equilibrium system of “solid with defects”. 

2.7. Dynamics of fracture and instability 

St-Petersburg State University, St-

Petersburg, and Institute of Problems of 
Mechanical Engineering RAS, St-Petersburg, 
Group headed by Academician Nikita F. Morozov 
and Corresponding member of RAS Yuri V. 
Petrov.  

Incubation time approach was applied and 
developed in various areas of mechanics and 

physics. Anomalies in phase transitions under 
pulse and high frequency loading were explained 
using the proposed approach. Additionally, a 
new phenomenological theory of electric 
breakdown was developed.  

Incubation time based methods were 

elaborated to predict and analyze fundamental 
dynamic effects of fracture in heterogeneous 
materials under pulse and high rate loading. In 
particular, a model predicting adhesion zone 
strength for the case of constant load combined 
with ultrasonic vibrations, was proposed. 

Moreover, various composite materials were 

studied using the proposed approach (asphalt 
mixtures including reinforced ones): high rate 
loading tests revealed their dynamic strength 

properties, and specific time and structural 
parameters of fracture processes were 
investigated. 

Essential progress was achieved in an 
analysis of dynamic instability of solids. In 
particular, parametric resonances in the problem 

of longitudinal impact were studied and 
explanation of the famous effect of Lavrentiev-
Ishlinsky was given. 

2.8. Advanced mechanics of materials 
and fracture mechanics in the problems of 
structural integrity and service life of 

nuclear power plant equipment 

Central Research Institute of Structural 
Materials “Prometey”, St-Petersburg, Group 
headed by Professor Boris Z. Margolin. 

During the last years, the scientific Team has 
performed several important investigations on 
various issues relating to material science and 

mechanics of structural reactor materials, 
advanced approaches for structural integrity 
assessment and service life assessment for 
nuclear power plant equipment.  

Two main achievements should be 
mentioned: one of them is related to a local 
approach of brittle fracture of BCC materials, in 

particular, of RPV steels and another - to 
experimental investigation and fracture 

modeling of highly irradiated FCC materials, in 
particular, austenitic steels of reactor internals. 

Significant advancement in a local approach 
to brittle fracture has been achieved through the 

improvement of the probabilistic physical-and-
mechanical model of brittle fracture known as 
the Prometey model. This modified model has 
allowed one to solve the transferability problem 
that is to describe brittle fracture with the same 
model parameters for specimens of different 
types (smooth and notched round bars and 

cracked specimens) tested at different 
temperatures. Moreover, on the basis of the 
modified model, brittle fracture probability may 
be calculated for nonradial loading.  

Based on this advanced model of brittle 
fracture, an engineering Unified Curve (UC) 
method for prediction of the temperature 

dependence of fracture toughness has been 
improved. This method is referred to as the 
Advanced Unified Curve (AUC). Relying on a 
large (internationally accumulated) database on 
fracture toughness of materials with various 
degrees of embrittlement, a comparison was 

made between AUC and UC as well as AUC and 
the Master Curve considered as the most wide-
used engineering method. It has been shown 
that the AUC method describes fracture 
toughness as well or better than MC.  

A manuscript devoted to the above issues 
has been submitted for publication to EFM.   

Experimental investigation and fracture 
modeling of highly irradiated FCC materials 
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concerning neutron irradiation and the radiation 
swelling effect on the fracture properties of 
irradiated austenitic steels under static and 
cyclic loading have been carried out. Some 
phenomena in mechanical behavior of irradiated 
austenitic steels have been revealed and 

explained as follows: a sharp decrease of 
fracture toughness with swelling growth; an 
atypical large increase of fracture toughness 
with decrease of test temperature; some 
increase of fracture toughness after preliminary 
cyclic loading. 

It has been experimentally found that 
radiation swelling affects very strongly fracture 
toughness: when swelling reaches 5% fracture 

toughness decreases by nearly 30 times. It has 
been shown on the basis of fracture modeling 
that this sharp decrease in fracture toughness is 
caused by the decrease of the fracture strain 
near the crack tip and to a great extent by a 
significant reduction of the process zone size 

determining elementary fracture event near the 
crack tip.  

The performed study of the fracture 
mechanisms for cracked specimens under cyclic 
loading has explained why radiation swelling 
affects weakly fatigue crack growth rate (FCGR) 

unlike its effect on fracture toughness. 
Mechanical modeling of fatigue crack growth has 

been carried out and the dependencies for 
prediction of FCGR in irradiated austenitic steel 
with and without swelling are proposed and 
verified with the obtained experimental results.  

The above study was presented in two 

articles published in Journal of Nuclear Materials 
480 (2016) pp.15-24 and 480 (2016) pp.52-68. 

 

3. Activities 

3.1. Activities within the framework of 
ESIS ExCo and TCs 

 

- Shlyannikov V.N. is a member of ESIS 

Executive Committee as Manager of Newsletter 
and Publications and regularly prepares ESIS 
Newsletter. 

- Petrov Yu.V. is a co-chair of ESIS TC5 
“Dynamics of fracture and structural 

transformations” (TC5 report follows in this 
Newsletter). 

- Moskvichev V.V. is a co-chair of a new-
established  ESIS TC12 “Risk analysis and safety 
of large structures and components” (TC12 first 
steps will be reported in the next Newsletter). 

 

3.2. Participation in the Scientific 
Committees of International topical 

conferences 

 

- 21st European Conference of Fracture 
(ECF21), Catania, Italy, June 20-24, 2016 

- The 11th International Conference on 
Multiaxial Fatigue & Fracture (ICMFF11) June 1 - 
3, 2016, Seville, Spain 

- XVIII International Colloquium 
Mechanical Fatigue Of Metals, Gijón (Spain), 
September 5-7, 2016 

- II-nd International Conference «Science 
of the Future», Kazan (Russia), September 20-
23, 2016 

- International Conference Survivability 
and Structural Material Science, October 26-28, 
2016, Moscow, Russia (organized by N.A. 

Makhutov and Yu.G. Matvienko). 

- 2nd International Conference on 
Structural Integrity, Funchal, Madeira (Portugal),  
September 4-7, 2017 

- The 6th International Conference  on  
Crack Paths  (CP 2018), Verona, Italy, 19 - 21 
September, 2018 

 

3.3. Plenary lectures and organization of 
mini-symposia 

Mini-Symposium “Constraint effect at 
fracture” was organized by V.N.Shlyannikov and 
T.Meshii at ECF21, Catania, Italy. 

Plenary lecture by Yu.G. Matvienko and G.P. 

Nikishkov “J-A Elastic-plastic Crack Tip Field and 

the Two-parameter Fracture Criterion” was 
presented at ECF21, Catania, Italy. 

Mini-Symposium “Nonlinear, statistical and 
scaling aspects of damage-failure transition” was 
organized by O.B. Naimark at ECF21, Catania, 

Italy. 

 

3.4. Other activities 

 

The questions on development of new and 
modification of existing Codes for testing, design 
and evaluation of structural components 

longevity, residual lifetime safety and reliability 

are of special importance and interest for the 
Russian specialists in Fracture Mechanics.  

In 2016, a Committee on problems of 
pipeline transport of hydrocarbons was 
established in Section 6 of the Scientific-
Technical Council of the Federal Environmental, 

Industrial and Nuclear Supervision Service 
(Rostechnadzor). A number of Russian 
specialists in Fracture Mechanics, ESIS 
members, became members of this Committee. 
Problems of pipeline transport safety are of most 
importance in activities of this Committee. 

 

Robert V. Goldstein 
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Serbia 

Serbian Structural Integrity and Life 
Society (www.divk.org.rs) 

 

ANNUAL CONFERENCE, Belgrade, Serbia 
 

Wednesday 23.11.2016 
 

Aleksandar Sedmak, president of DIVK, 
Introduction 

 

Leslie Banks-Sills, President of European 
Structural Integrity Society, ESIS - history, 
present, future 

Francesco Iacoviello, President of Gruppo 

Italiano Frattura (IGF), IGF activities & Journal 

„Fracture and Integrity of Structures“  
Zhiliang Zhang, Norwegian University of 

Science and Technology, Trondheim, Norway, 
Fracture Mechanics Research Activities at NTNU 

Per Stahle, University of Lund, Lund, 
Sweden, Research Activities at Lund University 

Aleksandar Grbović, Faculty of Mechanical 

Engineering, University of Belgrade, Serbia, 
Numerical Simulation of Fatigue Crack Growth in 
Reinforced Al Panels 

Zeljko Bozić, Faculty of Mechanical and 
Marine Engineering, University of Zagreb, 
Croatia, Fatigue Crack Growth in Residual Stress 

Field  
 

 
      Aleksandar                               Leslie    
 

 
Francesco 

 

 
Aleksandar Sedmak 

Spain 

Events and meetings  

 

National annual meeting: 

34 Encuentro del Grupo Español de 

Fractura 

Santander, March 29-31, 2017 

www.gef2017.es 

Dr. Sergio Cicero: sergio.cicero@unican.es 

 

Special technical publication on 

Fracture from notches 

Dr. Sergio Cicero: sergio.cicero@unican.es 

 

Antonio Martin Meizoso  

 

 

TECHNICAL COMMITTEES 

TC2:  Micromechanisms 

Objectives of TC 

Investigation of micromechanisms of fracture 
and fatigue, organization of meetings 
(workshops) in European countries, preparation 
of special issues of Elsevier journals affiliated to 
ESIS, support of young scientists from eligible 

countries.  

Achievement of objectives 

A total of eleven TC2 ESIS workshops have 
been realized during the history of ESIS.  In 
2006 the Technical Committee TC2 was re-
established under the leadership of Prof. 
Jaroslav Pokluda.  Since then a special issue of 

Engineering Fracture Mechanics has been 

produced by Guest-Editors, J. Pokluda and T. J. 
Marrow based on the papers from the TC2 ESIS 
meetings in Berlin and Oxford. The participation 
of mostly young scientists in TC2 meetings was 
regularly supported by the financial resources of 
TC2 ESIS based on standard selection rules. 

 

Events and meetings  

The most recent 11th workshop of TC2 
ESIS was held in Brno, Czech Republic on 
28th−29th June 2016. The meeting was 
organized by Prof. Jaroslav Pokluda, the 

Chairman of TC2, as a separate mini-symposium 
at the 8th International Conference on 

Materials Structure & Micromechanics of 
Fracture (MSMF8).  The assistance of the Vice-
Chairman of TC2, Prof. O. Kolednik (Erich 
Schmid Institute of Materials Science of the 

http://www.gef2017.es/
mailto:sergio.cicero@unican.es
mailto:sergio.cicero@unican.es
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Austrian Academy of Sciences) and the 
Secretary of TC2, Prof. T. J. Marrow (University 
of Oxford), is gratefully acknowledged.  

A total of 32 pre-registered abstracts were 
submitted and 26 participants from 14 European 
countries participated in the meeting.  The 

program comprised 3 keynotes delivered by 
Prof. Stefano Beretta (Politechnico Milano), Prof. 
Andrey Shanyavsky (State Centre for Flight 
Safety, Moscow) and Prof. Ulrich Krupp 
(University of Applied Sciences Osnabrück), 21 
oral presentations and 2 posters.  Finally, 18 

papers from the workshop were selected by a 
peer-review process, and were published in 

Chapter 5 (Micromechanisms of Fracture and 
Fatigue) of the MSMF8 Proceedings (Solid State 
Phenomena, Vol. 258, 2017, doi: 
10.4028/www.scientific.net/SSP.258). 

As usual, an active participation of 

preferentially young scientists from eligible 
countries was supported by TC2 ESIS funds by 
waiving the conference fee.  The selection of the 
candidates was made by J. Pokluda,  O. Kolednik 
and T. J. Marrow on the basis of the participants 
applications containing: (i) CV; (ii) identification 
of the pre-registered contribution; (iii) 

declaration of citizenship and current affiliation 
confirmed by the employer (or the study 
statement confirmed by the educational 

authority); (iv) declaration of ESIS membership 
approved by a relevant national ESIS authority 
(if applicable); (v) the reason why the support is 

necessary. Preference was given to candidates 
from countries with low gross domestic product, 
young scientists, ESIS members and attendees 
of previous TC2s. In this way, 12 participants 
from Ukraine, Russia, Czech Republic, Iran, Italy 
and Finland were supported.   

 
The discussion related to the keynote delivered 

by A. Shanyavsky at the 11th TC2 ESIS workshop 

 

The delegates enjoyed a very successful 

meeting with many interesting presentations and 

fruitful discussions.  The next TC2 ESIS 
workshop will be organized by Prof. James 
Marrow in Oxford, September 7-8, 2017. 

Depending on the number of registered 
participants, the production of a special issue of 
one of the ESIS-affiliated journals will be 
considered.  

Jaroslav Pokluda 
 

 

TC3:  Fatigue of Engineering Materials 

And Structures 

 

FATIGUE of ENGINEERING MATERIALS 
and STRUCTURES 

Chairmen: Andrea Carpinteri and Les P. 
Pook 

Secretaries: Andrea Spagnoli and Sabrina 
Vantadori 

 

Objectives of TC3 

 

(a)  Special Issue of Engineering Fracture 
Mechanics entitled “Multiaxial Fracture 2016” 
(Guest Editors: Professor Andrea Carpinteri, 
Parma, Italy, Professor Masahiro Endo, Fukuoka, 

Japan, Professor Carlos Navarro Pintado, Seville, 
Spain, and Professor Michael Vormwald, 

Darmstadt, Germany), with papers selected 
from those presented at the 11th International 
Conference on Multiaxial Fatigue and Fracture 
(ICMFF11), held in Seville, Spain, 1st to 3rd 
June, 2016. 

 

(b)  Special Issue of International Journal of 
Fatigue entitled “Multiaxial Fatigue 2016: 
Experiments and Modelling” (Guest Editors: 
Professor Andrea Carpinteri, Parma, Italy, 
Professor Ali Fatemi, Toledo, USA, Professor 
Thierry Palin-Luc, Talence, France, and Professor 

Sabrina Vantadori, Parma, Italy), with papers 
selected from those presented at the 11th 
International Conference on Multiaxial Fatigue 

and Fracture (ICMFF11), held in Seville, Spain, 
1st to 3rd June, 2016. 

 

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

Professor Sabrina Vantadori (Parma, Italy). 

 

(d)  12th International Conference on 
Multiaxial Fatigue and Fracture (ICMFF12), to be 

held in Bordeaux, France, 24th to 26th June, 
2019.  Chairpersons: Professor Andrea 
Carpinteri (Parma, Italy), Professor Franck Morel 
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(Angers, France), and Professor Thierry Palin-
Luc (Talence, France). 

 

Achievement of objectives 

 

(a)  Special Issue of Engineering Fracture 

Mechanics (Vol.167, 1-284, 2016) entitled 
“Crack Paths 2015” (Guest Editors: Professor 
Andrea Carpinteri, Parma, Italy, Professor 
Roberto Brighenti, Parma, Italy, Professor Ali 
Fatemi, Toledo, USA, and Professor Luca 
Susmel, Sheffield, UK), with papers selected 

from those presented at the 5th International 

Conference on Crack Paths (CP 2015), held in 
Ferrara, Italy, 16th to 18th September, 2015. 

 

(b)  Special Issue of International Journal of 
Fatigue (Vol.92, Part 2, 383-632, 2016) entitled 
“Fatigue Crack Paths 2015” (Guest Editors: 
Professor Filippo Berto, Padua, Italy, Professor 
Andrea Carpinteri, Parma, Italy, Professor 

Sabrina Vantadori, Parma, Italy, and Professor 
Michael Vormwald, Darmstadt, Germany), with 
papers selected from those presented at the 5th 
International Conference on Crack Paths (CP 
2015), held in Ferrara, Italy, 16th to 18th 
September, 2015. 

 

Events and meetings  

 

(a)  11th International Conference on 

Multiaxial Fatigue and Fracture (ICMFF11), held 
in Seville, Spain, 1st to 3rd June, 2016.  
Chairmen : Professor Andrea Carpinteri (Parma, 
Italy), Professor Ali Fatemi (Toledo, USA) and 
Professor Carlos Navarro (Seville, Spain). 

 

Andrea Carpinteri 

 

The 11th International Conference on 
Multiaxial Fatigue and Fracture took place in 

the School of Engineering of Seville, Spain, from 
June 1st to 3rd, 2016. The conference chairmen 
were Andrea Carpinteri (Parma, Italy), Ali 

Fatemi (Toledo, USA) and Carlos Navarro 
(Seville, Spain). 

 

The objective of this conference is to share 
the latest developments in the field of multiaxial 
fatigue and fracture by scientists and engineers 
from all over the world. This is the 11th in a 
series of successful conferences dedicated to this 
topic held every three years. The field of this 

conference is particularly relevant since fatigue 
and fracture are the main causes of the failure of 
structures. Different types of papers were 

welcome: experimental setups, material 
characterization, analytical models, numerical 
models, etc. Also, different types of points of 
view contributed to the conference, from 

academic and industrial practitioners, building a 
bridge between these areas of expertise. 

 

The conference was also an opportunity to 
learn about Spanish culture (the city, 
monuments and food) in a city with a long and 
rich history where the mixture of different 
civilizations over more than two thousand years 

can be clearly seen. 
 

The conference provided an interactive forum 
with about 156 delegates from 33 countries. 

There were 101 paper presentations, which were 
included in the proceedings of the conference 

issued to delegates on a memory stick. 

 

Selected papers presented at ICMFF11 will be 
published in 2017 special issues of the journals: 
International Journal of Fatigue and Engineering 

Fracture Mechanics. 
 

 
Opening ceremony 

 
Lunch at the School of Engineering of Seville 
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Visit to the Real Alcázar 

 

Typical products of southern Spain at lunch time 

 

 
Gala dinner at a terrace next to the cathedral 

 
Closing ceremony. Announcement of next 

conference. 

 

Carlos Navarro Pintado 

 

TC5: Dynamics of fracture and 

structural transformations 

Objectives of TC  

-to use the platform of ECF (European 
Conference on Fracture) - starting with the next 
meeting in 2016 in Catania, Italy - for 
consolidation of the dynamic-fracture activities 

by organizing dedicated sessions;  
-to consider organizing special events (e.g. 

EUROMECH Colloquia) in years without ECF 

meetings;  
-to put emphasis on participation of early-

stage researchers in these events;  
-to invite industrial partners to these events;  
-to approach ESIS regarding possibility of 

sending out information about the TC5's "new 

start" and invitation to the ECF Special Session 
in Dynamic Fracture to all ESIS members;  

-to support self-organization of interest 
groups of TC5 members, creating, if needed, 
respective subcommittees. 

Achievement of objectives 

ESIS TC5 “DYNAMICS OF FRACTURE AND 

STRUCTURAL TRANSFORMATIONS” used year 
2016 to reestablish previous activities and to 
initiate new collaborations, joint research 
projects and forums for exchange of knowledge 
and experience between TC5 members.   

The TC5 committee meeting was used to 
review recent scientific achievements in the area 

of Dynamic Fracture, to discuss the past 
committee activities and to plan future work. 
One of the important outcomes of the meeting 
was a decision to organize an international 
conference (MCM 2017) under the auspices of 
ESIS.  

XXVII International Conference 
«Mathematical and Computer Simulation in 
Mechanics of Solids and Structures» MCM 2017 
will be organized by ESIS TC5 “DYNAMICS OF 
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FRACTURE AND STRUCTURAL 
TRANSFORMATIONS” in St. Petersburg, Russia 
on September 25-27, 2017. The conference 
scope primarily includes modern simulation 
methods and techniques for prediction of 
fracture, deformation and structural 

transformations under high-rate loads. All TC5 
members, other ESIS members working in the 
related areas as well as the rest of the scientific 
community are cordially invited to attend the 
conference. 

Events and meetings  

TC5 Minisymposium entitled “Dynamic 
Fracture” was successfully organized within the 

framework of ECF-21 (Catania, Italy, June 
2016). The same occasion (ECF-21) was used to 
conduct ESIS-TC5 committee meeting at Catania 
on the 22nd of June 2016. 

 

Yuri V. Petrov 

 

TC12:  Risk Analysis and Safety of 

Large Structures and Components 

 

Chairmen: 

Aleksandar Sedmak, Serbia 

Email: asedmak@mas.bg.ac.rs  
 

Vladimir Moskvichev, Russia 

Email: sktb@ksc.krasn.ru 
 

José António Correia, Portugal 

Email: jacorreia@inegi.up.pt  

 

Secretaries: 

Snežana Kirin, Serbia 

Email: snezanakirin@yahoo.com  
 

Egor Moskvichev, Russia 

Email: jugr@icm.krasn.ru 
 

Abílio de Jesus, Portugal 

Email: ajesus@fe.up.pt  

 

TC12 UPDATE 2016 

The ESIS Executive Committee decided to 
change the name of TC12 in November 2016. 
The actual name of the ESIS TC12 is Risk 
Analysis and Safety of Large Structures and 
Components. 

The experience of previous decades shows 

that those traditional methods of LTS safety 

which are based on the statistical paradigm of 
eliminating reasons of catastrophes, have almost 
exhausted their potential. New unexplored- or 
not taken into consideration causes inevitably 

arise instead of previous causes. To solve the 
problem, it is necessary to work out new 
theoretical approaches to the safety and to risk-
based methods as a scientific basis for the 
prevention of technogenic disasters. 

In additional, recent advances in 

maintenance, safety, risk analysis, management 
and life-cycle performance of a wide range of 
infrastructures, such as, bridges, dams, 
railways, underground constructions, wind and 
transmission towers, offshore platforms, 
pipelines, naval vessels, ocean structures, 

nuclear power plants, airplanes and other types 
of structures including aerospace and 

automotive structures are considered. 

The formulation and development of 
perspective research directions in this area 
should become the object of the activities of the 
Technical Committee - Risk Analysis and Safety 

of Large Structures and Components in the 
structure of ESIS. 

 

The tasks and objectives of the Technical 
Committee are the following: 

-  Consolidation of the European scientific 
community to solve scientific and technical 

safety problems and issues of protection of 
technospheric objects; 

- Development of perspective research 
directions, computational and experimental 
methods and technologies in the area of safety 
of engineering systems; 

- Cooperative research, held by specialists 
and scientists from various countries on behalf 
of reducing the rate of accident risks while 
operating dangerous objects and systems; 

- Development of modelling the incident 
theory of large technical systems; 

- Development of mechanical and 

mathematical models and risk-analysis 
technologies; 

- Development of the concept of acceptable 
risk from the fracture mechanics’ point of view, 
and modern possibilities of monitoring technical 
conditions of potentially dangerous 
technospheric objects; 

- Development of reliability and probabilistic 
approaches for the fatigue and fracture 
characterization of materials (metals, polymers, 
composites among others) and structures 
(metallic, composite, joints, etc); 

- Elaboration of standards using methods of 

probabilistic risk-analysis of technical systems 
according to fracture mechanics criteria; 

- Elaboration of standards using reliability 
and probabilistic models for large structures and 

components according to local criteria; 

- Elaboration of standards using risk models 
of complex hierarchical technical systems; 
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- Unification of approaches to safety analysis 
of large technical systems; 

- Unification of analysis methods of 
information on technical conditions of large 
technical systems; 

- Creation of unified methods and the 

harmonization of national regulatory documents 
in the area of technical systems safety; 

- Elaboration of special study courses, 
problem books and test books on fracture 
mechanics, fatigue, reliability theory, and risk-
analysis of technical systems. 

 

José António Correia 

 

TC14:  Integrity of Biomedical and 

Biological Materials 

 

Objectives of TC 

The main objective of this TC is to analyse 
structural integrity of medical devices (implants, 
prostheses, etc.) based on development of 
characterisation and testing protocols for 
biomedical materials, as well as biological 

tissues and organs (both in vivo and in vitro), 
constitutive equations of their behaviour and 
advanced numerical simulation schemes.  

Some topics:  

 Structural integrity of prostheses 

 Structural integrity of implants 

(orthopaedic, dental, cardiovascular, 
etc.) 

 Fatigue, creep and biodegradation of 
biomedical materials used in implants 

 Mechanical performance of biomedical 
materials in vivo 

 Structural integrity of 3d-printed 

biomedical components and structures 

 Bio-inspired and biomimetic materials 
and structures 

 Mechanical characterisation of artificial 
tissues and scaffolds 

 Mechanics of cells 

 Fracture mechanics of biological tissues 

 Damage in hard and soft biotissues 

 Mechanics of injury and trauma 

 Response of biological tissues and 
biomedical materials to dynamic loading 

 Numerical simulations of properties and 
performance of biomedical and bio-
materials 

 

Events and meetings 

The first meeting of TC14 is planned on 17 

May 2017 at Loughborough University, UK 

 

Vadim V. Silberschmidt 

 

 

TC24: Integrity of Railway Structures 

A meeting of TC24 was organized together 
with the workshop "Integrity of Railway 
Structures" that took place on 24th and 25th 
October 2016 at the Materials Center Leoben 
(MCL), Roseggerstrasse 12, A-8700 Leoben, 
Austria (www.mcl.at). The meeting was 

organized by H.P. Ganser together with his staff 
with approx. 60 participants from industries and 
universities (see Fig. 1). 

 

 
Fig. 1 - Participants at the TC24 meeting in 

Leoben organized by H.P. Ganser 

 
The workshop provided an opportunity for the 
axle community to meet again and discuss 
results from EBFW3 aiming at the determination 

of inspection intervals based on a fatigue crack 
growth assessment, as well as any other 
ongoing activities. Presentations about other 

railway components – namely rails and switches 
– were also delivered. The full programme of the 
workshop included 18 presentations together 
with 4 posters. Details and (PDFs of the 

presentations are available at 
http://esistc24.mecc.polimi.it/. 

 
Written contributions will be published in a issue 
of Procedia Structural Integrity, whose guest 
editors will be H.P. Ganser (local organizer) and 
S. Beretta (TC24 Chairman). 

http://www.mcl.at/
http://esistc24.mecc.polimi.it/
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The next TC24 meeting will be organized by 
Thomas Heckel at BAM (Berlin, Germany) in 
September 2017 (week 39) The meeting will 
host a session dedicated to damage detection on 
railway axles and the exploitations in this area 

obtained by the RAAI EU project. 

 

Stefano Beretta 

 

Advantages of being an ESIS 
member 

    

 participation in TC activities and 
access to TC documents; 

 

 full on-line access to ESIS 
procedures;  

 
 

 full on-line access to former EGF-

ESIS books; 
 
 support for ESIS activity. 
 

how to renew?  
see page 27 or 

www.structuralintegrity.eu   
 
 

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 a 

Member and pay the fee by 

PayPal system 

 

- obtain your username and 

password for accessing the 

private area for downloading 

EGF-ESIS books and Procedures 

 

- exchange new ideas, 

advancements and documents 

with other ESIS Members 

 
 

http://www.structuralintegrity.eu/
http://www.structuralintegrity.eu/
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CALENDAR OF TC MEETINGS & ACTIVITIES 

TC4 
10-14th  September 
2017 

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

Les Diablerets, 
Switzerland 

http://www.esistc4conferen
ce.com/  

TC5 
25-27th  September 
2017 

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

St. Petersburg, 
Russia 

bratov@me.com  

 

CALENDAR OF CONFERENCES & WORKSHOPS 

March 1-3, 2017 IGFXXIV - 2nd International 
Edition 

Urbino, Italy http://www.gruppofrattura.it/sito/
en/xxiv-italian-group-of-fracture-
conference  

March 29-31, 2017 XXXIV Meeting Spanish Group 
on Fracture and Structural 
Integrity 

Santander, Cantabria http://www.gef.es/web/  

June 18-23, 2017 Fourteenth International 
Conference on Fracture 
(ICF14) 

Rhodes, Greece http://www.icf14.org/  

June 27-29, 2017 Eigth International Conference 
on Low Cycle Fatigue (LCF8) 

Dresden, Germany http://www.dvm-
berlin.de/fileadmin/user_upload/V
eranstaltungen/2017/LCF8/Ank_L
CF8_2017_08-07-15.pdf  

July 3-5, 2017 Seventh International 
Conference on Very High Cycle 
Fatigue (VHCF7) 

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

July 3-5, 2017 Fatigue 2017 Cambridge http://www.fatigue2017.com/ 

August 14-18, 2017 Summer School and 
International workshop - 
symposium 

Dubrovnik, Croatia http://icsid.fsb.hr/ 

September 4-7, 2017 2nd International Conference 
on Structural Integrity 

Funchal, Madeira, 
Portugal  

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

pmoreira@inegi.up.pt  

September 19-22, 2017 Fatigue Damage and Material 
Defects - 3 

Lecco, Italy fdmd3-lecco@polimi.it  

November 29-30, 2017 Fatigue Design 2017 Senlis, France http://www.gruppofrattura.it/sito/
pdf/FatigueDesign2017_callForPap
er.pdf  

August 26-31, 2018 22nd European Conference of 
Fracture (ECF22) 

Belgrade (Serbia)  

August 24-26, 2018 Summer School in the scope of 
ECF22. 

Belgrade (Serbia) asedmak@mas.bg.ac.rs  

 

http://www.esistc4conference.com/
http://www.esistc4conference.com/
mailto:bratov@me.com
http://www.gruppofrattura.it/sito/en/xxiv-italian-group-of-fracture-conference
http://www.gruppofrattura.it/sito/en/xxiv-italian-group-of-fracture-conference
http://www.gruppofrattura.it/sito/en/xxiv-italian-group-of-fracture-conference
http://www.gef.es/web/
http://www.icf14.org/
http://www.dvm-berlin.de/fileadmin/user_upload/Veranstaltungen/2017/LCF8/Ank_LCF8_2017_08-07-15.pdf
http://www.dvm-berlin.de/fileadmin/user_upload/Veranstaltungen/2017/LCF8/Ank_LCF8_2017_08-07-15.pdf
http://www.dvm-berlin.de/fileadmin/user_upload/Veranstaltungen/2017/LCF8/Ank_LCF8_2017_08-07-15.pdf
http://www.dvm-berlin.de/fileadmin/user_upload/Veranstaltungen/2017/LCF8/Ank_LCF8_2017_08-07-15.pdf
http://icsi.inegi.up.pt/
mailto:pmoreira@inegi.up.pt
mailto:fdmd3-lecco@polimi.it
http://www.gruppofrattura.it/sito/pdf/FatigueDesign2017_callForPaper.pdf
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http://www.gruppofrattura.it/sito/pdf/FatigueDesign2017_callForPaper.pdf
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Dear Colleague, 
 
it is my great pleasure to invite you to attend the 
International Conference on Structural 
Integrity and Durability, ICSID 2017, to be 
held in Dubrovnik, Croatia, from August 15 - 18, 
2017. The ICSID 2017 intends to be a forum for 

discussion of the present and future trends in 
experimental, analytical and numerical fracture 
mechanics, fatigue, structural integrity assessment, 
failure analysis, and other important topics in the 
field. 
 

4th ESIS Summer School on Fatigue and 

Fracture Modelling and Analysis will be 
organized prior to the ICSID 2017 Conference, from 
August 14 - 15, 2017. The Summer School is 
supported by the European Structural Integrity 
Society, ESIS, and it provides an opportunity for 
scientists, researchers and engineers from 

academia and industry to get acquainted with 
fundamental aspects of fracture mechanics and 
recent trends in practical applications of fatigue and 
fracture models, which will be presented by leading 
researchers and experts in the field.  
 
 

All information about the ICSID 2017 Conference 
and 4th ESIS Summer School, along with Call for 
Abstracts can be found on the conference website:  
http://icsid.fsb.hr/  
http://icsid.fsb.hr/summersch.php  

 
Important Dates: 
Abstract due: March 31, 2017 
Notification on abstract: April 2017 
Early registration: May 31, 2017 
 
Authors of selected papers presented at ICSID 

2017 will be invited to submit extended versions for 
publication in peer reviewed Special Issues of 
supporting journals.  

 
We believe that you will greatly enjoy this scientific 
event as well as the Croatian culture, cuisine and 
hospitality. 

 
I look forward to welcoming you to Dubrovnik, the 
Pearl of the Adriatic. 
 
 

Zeljko Bozic 

ICSID 2017 Conference Chair 
4th ESIS Summer School Organizer 

 

 

http://icsid.fsb.hr/
http://icsid.fsb.hr/summersch.php
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Abstract 
 

The paper reviews the contribution of the 

ESIS technical committee, TC4, towards the 
development of fracture standards for 
continuous fibre-reinforced composites and 
structural adhesive joints. Modes I, II and 
mixed-mode I/II are considered.     
 
Introduction 
 

The ESIS technical committee on polymers 

and composites (ESIS-TC4) has since its 
formation in 1985 worked towards the 
development of fracture mechanics test methods 
for polymers and composites.  A significant 
feature of the activity of ESIS TC4 has been the 
sustained co-operation between a number of 
European research groups, in pursuit of 

standards development. Under the chairmanship 
of Gordon Williams, assisted initially by Henning 
Kausch and then Andrea Pavan, the committee 
has met at six-monthly intervals to progress the 
various work areas.  Also, since 1999, the 
committee has organised a conference every 

three years.  When first formed, TC4 focussed 
on fracture in polymers and composite 

laminates, but since then, short fibre composites 
and adhesive joints have been included into their 
scope.   

In the specific areas of continuous fibre 
composites and adhesive joints, the main 

interest has been to develop test methods for 
mode I, mode II and mixed-mode I/II loading 
conditions. For these more complex material 
systems, mixed-mode I/II and pure mode II 
have been of particular concern because, unlike 
homogenous materials in which a crack will 
deflect to always try and grow in mode I, if the 

crack is directionally constrained by the 
presence of reinforcing fibres (in a composite), 
or by the presence of rigid adherends (in a 

joint), then crack growth may occur with a large 
mode II component present.  The application of 
Linear Elastic Fracture Mechanics (LEFM) has 

been particularly well suited to analysing 
fracture in many of the very stiff composites and 

bonded joints which are widely used in industry.  
Following the fracture mechanics framework as 
developed by Griffith [1] and Irwin [2], for 
extending this technique into the field of 
polymers and composites, the contribution of 
Gordon Williams has been particularly 
significant.  His generalised global analysis for 

the determination of G  in fibre composites [3], 
coupled with the derivation of the corrected 
beam theory analyses [4] have underpinned the 
activities of TC4 in these areas, and have been 
widely applied.  This article is a brief review of 

the development of fracture standards for modes 
I, II and mixed-mode I/II for composites and 

structural adhesive joints, and emphasises the 
role of ESIS TC4 in this international activity. 
 
Mode I Loading  
 

The issue of delamination fracture in 
composites was one the first topics addressed by 
ESIS TC4 after its formation.  There was an 

urgent need develop a reliable test to measure 
the resistance to mode I delamination.  Although 
the mode I test method for composites had 
existed since the 1960s, no international 
standard had been agreed [5].  During the 

period 1986-1998, ESIS TC4 co-ordinated 
thirteen round-robins on interlaminar fracture.  

The work area was initially led by Peter Davies 
and then by Andy Brunner, Denis Cartié, Steffen 
Stelzer and Ian Horsfall. Two of these round-
robins were international collaborative 
programmes with labs from the USA and Japan 
participating via the relevant ASTM and JIS sub-

committees.   The mode I double cantilever 
beam (DCB) test was investigated in detail.  The 
specimen is shown in Figure 1.  

 
Figure 1. The double cantilever beam (DCB) 

specimen 

P

P
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A significant technical obstacle towards 
standardisation had been the observation that 
(in the uni-directional laminates frequently 
tested), fibre bridging often developed, leading 
to a rising R-curve as the crack propagated.  
Such  R-curves depend upon factors such as the 

specimen thickness, so are not a characteristic 
of the material.  It was clear that the test should 
additionally measure a value for GIc at crack 
initiation however, the material insert to form 
the initial defect and the definition of crack 
initiation from this defect both proved to be 

contentious issues.  The insert material and the 
maximum permitted insert film thickness were 

specified following round-robin evaluation.   
Also, to avoid any further possibility that values 
of initiation would be non-conservative, a mode 
I pre-cracking step was included so that GIc 
would be determined for initiation from the 

insert and also from the mode I pre-crack.  
These values could then be compared and the 
conservative value could be identified.  
Concerning the definition of crack initiation, 
three methods were developed: (i) the point of 
onset of non-linearity in the load-displacement 
trace (termed the non-linear point); (ii) the 

point determined from visual observation 
(termed the VIS point) and (iii) the point 
determined from either a 5% change in initial 

compliance, or the point of maximum load, 
whichever occurred first, (termed the max/5% 
point).   

International agreement was reached 
between ESIS TC4 and the respective sub-
committees from ASTM and JIS, culminating in 
the publication of  ISO 15024 in 2001 [6].  The 
DCB test is widely used in quality control, for 
materials development and for the provision of 
GIc values as required for fracture modelling 

studies.  The test also serves as a useful 
geometry for testing under non-standard loading 
conditions. For example, ESIS TC4 is currently 
researching mode I delamination fatigue using 
this specimen.   

ESIS TC4 started to develop an LEFM test 
protocol to characterise fracture in structural 

adhesive joints in 1997.  The use of LEFM to 
measure the mode I adhesive fracture energy 
dates back to the work of Ripling and co-workers 
in the 1960s  [7].  They used the DCB and a 
height tapered DCB (which became known as 
the TDCB test specimen) to measure the values 

of GIc for metallic adherends bonded with a 
structural adhesive. The conditions for LEFM 
were satisfied provided the adherends were stiff 
and the bond-line was sufficiently thin.  These 
methods specified the use of metallic adherends 
and the conditions for the repeated re-initiation 
and arrest of a crack in the adhesive layer were 

recorded, obtaining values of GIc at these points 
using shear corrected beam theory. This 
appeared as an ASTM standard first published in 
the early 1970s [8].   

A protocol was developed by TC4 which 
utilised the DCB and TDCB test specimens 
(Figure 2).  For the DCB, either metallic or 
composite adherends were accommodated and 
the method incorporated data reduction using 
corrected beam theory. For the TDCB test, the 

specimen was reanalysed to account for the 
specific profile used [9].  For the treatment of 
crack initiation, the procedures developed for 
composite materials were followed.   After a 
round-robin activity, a British Standard was 
published [10] followed by an ISO standard in 

2009 [11].  This latter standard included a 
restriction on the maximum bond-line thickness 

which is permitted in the joint.  The test method 
remains a popular one and is routinely used for 
materials selection, to establish the efficacy of 
surface treatments, and to provide pure mode I 
calibration results for fracture modelling.  As for 

composite delamination, the method also 
provides a baseline specimen to explore other 
test conditions. 

 

 
   (a) 
 

 
 
   (b) 
 

Figure 2.  The (a) DCB and (b) TDCB adhesive 
joint specimens 

 

Mode II Loading 
 

The development of a test standard for  
mode II delamination proved to be much more 

controversial and difficult than was the case for 
mode I.  O’Brien’s paper “Mode II fracture- 
shear measurement or sheer myth?” [12] 
described the main concerns.  The complex 
fracture mechanisms which frequently occur in 

mode II such as the development of an 
extensive zone of micro-cracked material ahead 
of the crack tip, and the presence of friction 
between the sliding fracture surfaces ensured 
that the topic received close attention by the 
fracture community.  However, despite these 

concerns, there was a strong need to develop a 
mode II delamination standard. For composites, 
this finally reached a conclusion in 2014.   
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Figure 3.  The end-loaded split (ELS) test 
specimen 

 
ESIS TC4 co-ordinated eight round-robins 

investigating mode II delamination in the period 

1986 to 1996.  A number of different test 
methods were compared and various different 

composite materials were studied.  The mode II 
test known as the end-loaded split (ELS) test 
became the one favoured by TC4 as it tended to 
provide stable crack growth.  It required that the 
specimen be clamped at one end and that the 

clamp be free to slide in the horizontal direction.  
The test specimen and fixture is shown 
schematically in Figure 3. Another mode II test 
known as the end-notched flexure (ENF) test 
used three point bending and avoided the need 
to clamp the specimen.  A limitation of the ENF 
test was that it was less stable than the ELS, 

and thus only provided values of GIIc at crack 
initiation. However, this test was favoured by 
ASTM.  In Japan, another mode II test had been 

developed using a variant of the ENF test. In this 
procedure, the specimen is loaded using crack 
shear displacement control to provide a stable 

delamination growth. This test became known as 
the SENF test. The ENF and SENF test specimens 
are shown in Figure 4. In Figure 4(b), the crack 
shear displacement gauge is shown fitted 
between two knife edges attached to the 
specimen.    

 

 
   (a) 

 
   (b) 
 

Figure 4.  The (a) ENF and (b) S-ENF test 
specimens (depicted for adhesively bonded joints) 

 

To determine which of the three test methods 

would be the most suitable to standardise, an 

international round-robin was proposed under 
the auspices of the Versailles Agreement on 
Materials and Standards (VAMAS).  The aim was 
to compare the three test methods and 

participants were drawn from ESIS TC4, and the 
respective sub-committees of ASTM and JIS.  
This took place in 1997. The results of this 
round-robin were inconclusive: each of the three 
tests had limitations and none were deemed 
suitable in their current form.   The ENF test was 

only stable for very long initial crack lengths and 
thus only allowed for the measurement of GIIc at 
crack initiation. The ELS test suffered from 
issues relating to the compliance of the clamping 
fixture and the SENF test was deemed to be too 
complex for international standardisation.  All 

tests suffered from the effects of friction and the 
reproducibility of the various tests was poor.   

Around this time, another mode II 
delamination test was proposed using another 
variant of the ENF test.  The four point loaded 
version of the ENF (4-ENF) test, proposed by 
Martin [13], offered the advantage of crack 

stability.  It was therefore agreed that there 
should be a second VAMAS round-robin to 
investigate this new test in 1999.  There was an 
expectation that the 4-ENF test would prove to 
be the best test to pursue to standardisation, 
but the round-robin unearthed some concerns: 
there was a dependence between the values of 

GIIc determined and the span length.  Also, the 
values of GIIc measured in the 4-ENF test were 
higher than obtained with the other tests.   

The outcome of the two VAMAS round-robins 
was to confirm that all four test methods had 
limitations and that further research into these 

was required.  The effects of friction in the ENF 
test were investigated by Carlsson et al [14] 
who concluded that they would typically 
introduce an error of about 5% into the GIIc 
values measured. Davidson et al investigated 
the friction effects in the 4-ENF test [15] and 
concluded that it was more prone to frictional 

losses than the 3-ENF test, but that these effects 
were still comparatively minor. Of greater 
significance were the effects of fixture 
compliance in the 4-ENF test.  Research in the 
USA continued into the ENF and 4-ENF test 

methods, but at the ASTM subcommittee 
meeting of D30.06 in October 2004, ASTM 

decided to standardise the ENF test rather than 
either the SENF or the 4-ENF tests [16].   

ESIS TC4 decided to continue with the 
development of the ELS test.  In addition to the 
issues concerning the clamping compliance, 
because the test could allow stable delamination 

growth with shorter initial crack lengths, there 
was also a need to be able to monitor 
delamination propagation. This is very much 
complicated by the complex damage zone ahead 
of the crack tip and the micro-cracking 
mechanism in this region. Therefore two issues 
needed to be resolved. The ELS test incorporates 

a specimen clamp attached to a linear sliding 
trolley as shown schematically in Figure 3.  It 
was clear from ESIS TC4 round-robins that there 
were large variations in the experimental 
realisation of this fixture across the participating 



Load, P

L
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labs.  Fixtures differed greatly in stiffness and 
mass.  To address this issue, a fixture calibration 
procedure was developed [17].  By performing 
load-unload cycles on a test specimen clamped 
into the fixture in the inverse configuration, by 
measuring compliance for a range of values of 

free length, L, a length correction for the fixture-
specimen system could be determined.  When 
the participating labs ran this calibration 
procedure, the variations in fixture compliance 
were accounted for in the analysis.  The 
calibration procedure removed the error that had 

been apparent in the VAMAS round-robin and 
previously.  

 

 
   (a) 

 

 
   (b) 
Figure 5.  Photographs of micro-cracking in an 
adhesive layer during a mode II, C-ELS test.  

The joint was bonded with an epoxy-film adhesive. 
Magnification: (a) X80 (b) X180 
(Notes: (1) The vertical black lines in (a) were drawn 
1mm apart; (2) The direction of crack growth was from 
left to right). [18] 

 
The complex fracture mechanisms occurring 

during mode II fracture can be observed for an 

adhesively bonded joint in Figure 5.  Composite 
laminates may also show this behaviour to a 
greater of lesser extent.  The micro-cracking 
issue and its effect on crack length 

measurement was tackled by using effective 
crack lengths.  With the test method returning 

accurate compliance values, the measured 
compliance could be used to determine the 
effective crack lengths. Further, the values of 
GIIc could then be determined using these 
effective crack lengths and the resistance curves 
could be drawn.   This procedure circumvented 
the need to measure crack length 

experimentally, and thus removed a major 
source of error in the experimental procedure.    
The ELS test was then renamed by ESIS TC4 to 
the calibrated ELS or C-ELS test. Following 
round-robin evaluation within TC4, it was clear 
that the reproducibility of the test had been 

greatly improved and the international test 

standard ISO 15114 was published in 2014 [19].  
Also, the ASTM activity to standardise the mode 
II end-notched flexure (ENF) test also reached 

its conclusion in the same year with the 
publication of ASTM D7905 [20]. 

Turning to adhesive joints, no existing test 
method has been proven to be entirely 
satisfactory for the wide range of adhesives 
available.  One challenge is that modern 

structural adhesives, in the form of films or 
pastes, have often been toughened and possess 
significantly higher values of fracture resistance 
in mode II than in mode I.  They may have 
values of GIIc which are 3-7 times the GIc values. 
Therefore the assumptions of LEFM become 

increasing difficult to obey.   
The ENF test has been used for adhesive 

joints e.g. [21] and researchers have also used 
height tapered versions of the ENF test (TENF) 
e.g. [22, 23] which can impart stability to the 
crack growth. However, due to the size and 
complexity of these specimens, their use has not 

become widespread.  Following the ESIS TC4 
approach, the C-ELS test has been successfully 
applied to measure the mode II resistance curve 
for a medium toughness, epoxy-paste adhesive 
[24].   However, for tougher adhesives, the 
extent of damage ahead of the crack tip is too 
great and the test is no longer valid. Combining 

the concepts of fracture and damage mechanics, 
further insights into the behaviour of tougher 
adhesives can be gained.  Modelling a C-ELS 

adhesive joint test specimen using FEA and 
representing the adhesive layer with cohesive 
elements, Alvarez [25] investigated the 

development of the cohesive zone length as a 
function of applied displacement during the test.  
Conventionally sized C-ELS test specimens were 
found not to reach a steady-state in their 
fracture behaviour (no plateau was observed in 
mode II fracture resistance curves) and the 
numerical analysis confirmed that the cohesive 

length did not reach a steady-state, but grew to 
envelop the entire length of the bond-line.  With 
both experimental and analytical information on 
the state of fracture and damage in the 
specimen becoming available, the path towards 

a suitable mode II specimen geometry has 
become clearer and work within ESIS TC4 

continues towards this goal for highly toughened 
adhesives.   

 
Mixed-mode I/II Loading 
 

Mixed-mode loading of composites and 
adhesive joints is of considerable interest as it is 
frequently encountered.  Adhesive joints are 

designed to be loaded in shear and thus to 
minimise peel stresses.  However, even in 
relatively simple overlap joints, bending 
deformations occur which introduce mixed-mode 
loading. Mixed-mode loading poses several key 

challenges to researchers such as the 
development of a suitable test method as well as 

the development of a validated data reduction 
scheme.  However, unlike the pure modes, 
mixed-mode poses an additional and awkward 
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challenge, that being to partition the total 
fracture energy it its components.  Whilst this is 
of mainly academic interest for materials with 
GIIc ~ GIc, for materials with GIIc >> GIc, the 
issue takes on added significance. To accurately 
model the fracture energy in mixed-mode for 

such materials, knowledge of the correct mixed-
mode ratio becomes essential.   

ESIS TC4 embarked upon its first numerical 
round-robin in 2011 to compare different 
analytical methods of partitioning for a 
composite specimen with a moment applied to 

one arm and the specimen was clamped at the 
other end.  Co-ordinated by Alojz Ivankovic, the 

first phase of the activity compared partitioning 
via various schemes including the local singular 
field approach of Suo and Hutchinson [26] and 
the global partitioning approach of Williams [3].  
In the second phase, the activity was repeated 

but with damage present beyond the crack tip.  
The mixed-mode partition obtained was found to 
be dependent upon the damage state when the 
specimen was geometrically asymmetric.  When 
the crack was located at the mid height 
(symmetric case) then all partitioning theories 
returned identical values.  It was shown that for 

asymmetric specimens, the global and local 
approaches returned the lower and upper 
bounds to the mixed-mode respectively.  The 

presence of damage ahead of the crack tip 
reduced the amount of mode II present.  Conroy 
et al [27] advanced a pragmatic solution to 

mixed-mode partitioning, proposing a semi-
analytical cohesive analysis (SACA) method in 
which partitioning is achieved via the 
determination of a ‘% singularity factor.’ A 
mixed-mode ratio is then determined in an 
iterative process scaling between the upper and 
the lower bounds.  Indeed, the SACA approach 

was able to explain various reported findings in 
the literature where either the ‘global’ or the 
‘local’ approach to partitioning appeared to be 
the most accurate.   

To avoid the above complications associated 

with partitioning, symmetric specimens should 
be selected in which the initial crack is placed at 

the beam mid height.  With symmetric 
specimens, all the partitioning theories agree.  A 
suitable mixed-mode test can then be performed 
by applying asymmetric loading to the 
symmetric specimen.   An example of this type 
of test includes the Fixed-Ratio Mixed-Mode 

(FRMM) test which is currently under round-
robin evaluation by ESIS TC4 as a potential 
mixed-mode delamination standard for 
composites.  In this test, only one arm is loaded 
and the mixed-mode (I/II) ratio achieved is 4/3. 
An advantage of this test is its similarity to the 
C-ELS test in terms of the apparatus required 

and procedure followed.  The round-robin results 
obtained show excellent repeatability, making an 
ISO submission for this mixed-mode test likely 
in the near future.  Another geometrically 
symmetric test specimen is that used is the 

Mixed-Mode Bending (MMB) test which has been 
standardised by ASTM [28].  This test can apply 
various combinations of asymmetric loading to 
the symmetric specimen, giving a wide range of 
potential mixed-mode values.   

The usual goal of performing mixed-mode 

tests is to construct the failure locus (or 
envelope), from pure mode I to II.  However, an 
additional complexity with more complex 
material systems is the possibility that the 
fracture path can wander to planes with different 
local conditions.  For example, in adhesive joints 

the fracture path may start in the cohesive 
region of the adhesive layer, but may 

subsequently migrate to an interphase region, or 
even into a composite adherend. In the latter 
case, the fracture moves from being cohesive in 
the adhesive to interlaminar in the composite.  
Adding a small amount of mode II to a 

predominately mode I loading can drive the 
crack to a lower resistance path, as was 
reported by Dillard [29].  Another complexity 
can arise in film adhesives which are supported 
by a fabric material also known as a scrim.  The 
presence of the scrim can offer an alternative 
failure path at certain mixed-mode ratios, which 

can skew a failure envelope.  Such an effect was 
reported by Alvarez [25] for a structural film 
adhesive: the scrim appeared to peel readily 

from the adhesive in pure mode I loading, 
causing the failure envelope to dip appreciably in 
pure mode I, relative to mixed-mode.  Such 

complications will always mean that mixed-mode 
results for these complex materials must be 
interpreted with great care. 

 
Outlook 
 

ESIS TC4 continues its work developing 
fracture mechanics test standards in the areas of 
polymers, composites and structural adhesives. 

In the areas of continuous fibre composites and 
structural adhesive joints, the development of 
mixed-mode tests for composites and mixed-

mode and mode II tests for adhesive joints are 
current priorities. Also current activities include 
delamination fatigue in the various modes and 

high rate delamination.  Additionally, standards 
for engineering composites with multi-directional 
fibre orientations remains a future goal.   

 
Acknowledgements 
 

For their great contribution to the activities of 
the ESIS-TC4 technical committee and their 
leadership, the present chairmen Gordon 

Williams and Andrea Pavan are acknowledged.   
Also, for leading the composites activities in TC4 
at various stages, Peter Davies, Andy Brunner, 
Denis Cartié, Steffen Stelzer and Ian Horsfall are 

gratefully acknowledged.  The author wishes 
also to acknowledge the significant contribution 

Tony Kinloch to the committee.  The author is 
technical secretary to the ESIS TC4.   



 
Newsletter #59-2017 

25 

 

References 
 

1. Griffith, A.A., Phil. Trans. R. Soc., 1920. A221: 
p. 163-189. 

2. Irwin, G.R. and J.A. Kies, Critical energy 
release rate analysis of fracture strength of large 

welded structures. Welding Journal, 1954. 33: p. 193-
198. 

3. Williams, J.G., On the calculation of energy 
release rates for cracked laminates. International 
Journal of Fracture, 1988. 36: p. 101-119. 

4. Hashemi, S., A.J. Kinloch, and J.G. Williams, 
The analysis of interlaminar fracture in uniaxial fibre-
polymer composites. Proceeding of the Royal Society 
London, 1990. A427: p. 173-199. 

5. Brunner, A.J., B.R.K. Blackman, and P. 
Davies, A status report on delamination resistance 
testing of polymer-matrix composotes. Engineering 
Fracture Mechanics, 2008. 75: p. 2779-2794. 

6. ISO, 15024. Standard test method for mode I 
interlaminar fracture toughness, GIC, of unidirectional 
fibre-reinforced polymer matrix composites. 2001. ISO 
15024. 

7. Ripling, E.J., S. Mostovoy, and R.L. Patrick, 
Measuring fracture toughness of adhesive joints. 
Materials Research & Standards (ASTM Bulletin), 1964. 
4(3, March): p. 129-134. 

8. ASTM, ASTM D3433, in Annual book of ASTM 
standards.  Adhesives section 15. 1990: Philadelphia. 
9. Blackman, B.R.K., H. Hadavinia, A.J. Kinloch, 
M. Paraschi, and J.G. Williams, The calculation of 
adhesive fracture energies in mode I: Revisiting the 
tapered double cantilever beam (TDCB) test. 
Engineering Fracture Mechanics, 2003. 70(2): p. 233-
248. 

10. BSI, BS 7991: Determination of the mode I 
adhesive fracture energy, GIC, of structural adhesives 
using the double cantilever beam (DCB) and tapered 
double cantilever beam (TDCB) specimens. 2001. BS 
7991. 

11. ISO, 25217. Adhesives- Determination of the 
mode I adhesive fracture energy GIC of structural 
adhesive joints using double cantilever beam and 
tapered double cantilever beam specimens, in ISO 
Standard. 2009. 

12. O'Brien, T.K., Composite interlaminar shear 
fracture toughness, GIIC:  Shear measurement or sheer 
myth?, in Composite Materials: Fatigue and Fracture. 
1998. p. 3-18. 

13. Martin, R.H. and B.D. Davidson, Mode II 
fracture toughness evaluation using four point bend, 

end notched flexure test. Plastics, Rubber and 
Composites, 1999. 28(8): p. 401-406. 

14. Carlsson, L.A., J.W. Gillespie, and R.B. Pipes, 
On the analysis and design of the end notched flexure 
(ENF) specimen for mode II testing. Journal of 
Composite Materials, 1986. 20: p. 594-604. 

15. Davidson, B.D. and X. Sun, Effects of friction, 
geometry and fixture compliance on the perceived 
toughness from three- and four- point bend end-
notched flexure tests. Journal of Reinforced Plastics 
and Composites, 2005. 24: p. 1611-1628. 

16. Davidson, B.D., standardisation of the end-
notched flexure test for mode II interlaminar fracture 
toughnes determination for unidiretcional lamainated 
composites. Journal of Testing and Evaluation, 2015. 
43(6). 

17. Blackman, B.R.K., A.J. Brunner, and J.G. 
Williams, Mode II fracture testing of composites: a 
new look at an old problem. Engineering Fracture 
Mechanics, 2006. 73: p. 2443-2455. 

18. Blackman, B.R.K., A.J. Kinloch, and M. 
Paraschi, The determination of the mode II adhesive 
fracture energy, GIIC, of structural adhesive joints: An 
effective crack length approach. Engineering Fracture 
Mechanics, 2005. 72: p. 877-897. 

19. ISO, 15114. Fibre-reinforced plastic 
composites — The determination of the Mode II 
fracture resistance, GIIC, for unidirectionally reinforced 
materials using the calibrated end loaded split (C-ELS) 
test and an effective crack length approach. 2014, 
ISO. 

20. ASTM, D7905. Standard test method for the 
determination of the mode II interlaminar fracture 
toughness of unidirectional fibre reinforced polymer 
matrix composites. 2014, ASTM International: West 
Conshohocken, PA. 

21. Chai, H. Bond thickness effect in adhesive 
joints and its significance for mode I interlaminar 
fracture of composites. in Composite Materials:  
Testing and Design (Seventh Conference), ASTM STP 
893. 1986. American Society for Testing and Materials, 
Philadelphia. 

22. Edde, F.C. and Y. Verreman, Nominally 
constant strain energy release rate specimen for the 
study of mode II fracture and fatigue in adhesively 
bonded joints. International Journal Adhesion and 
Adhesives, 1995. 15: p. 29-32. 

23. Qiao, P., J. Wang, and J.F. Davalos, Analysis 
of tapered ENF specimen and characterization of 
bonded interface fracture under Mode II loading. 
International Journal of Solids & Structures, 2003. 40: 
p. 1865-1884. 

24. Blackman, B.R.K., A.J. Kinloch, and M. 
Paraschi, The determination of the mode II adhesive 

fracture resistance, GIIC, of structural adhesive joints: 
an effective crack length approach. Engineering 
Fracture Mechanics, 2005. 72(6): p. 877-897. 

25. Alvarez, D., Fracture mechanics of carbon 
fibre reinforced plastcis to Ti-alloy adehsive joints., in 
Department of Mechanical Engineering. 2012, Imperial 
College London: London. 

26. Suo, Z. and J. Hutchinson, Interface crack 
between two elastic layers. International Journal of 
Fracture, 1990. 43: p. 1-18. 

27. Conroy, M., A.J. Kinloch, J.G. Williams, and A. 
Ivankovic, Mixed-mode partitioning of beam-like 
geometries: a damage dependent solution. 
Engineering Fracture Mechanics, 2015. 149: p. 351-
367. 

28. ASTM, D6671. Standard test method for 
mixed mode I- Mode II interlaminar fracture 
toughness of unidirectional fibre reinforced polymer 
matrix composites, in ASTM Standard D6671M. 2006, 
ASTM International: West Conshohocken, PA. p. 1-14. 

29. Dillard, D.A., H.K. Singh, D.J. Pohlit, and J.M. 
Starbuck, Observations of decreased fracture 
toughness for mixed-mode fracture testing of 
adhesively bonded joints. Journal of Adhesion Science 
and Technology, 2009. 23(10-11): p. 1515-1530. 

 
 

 



 
Newsletter #59-2017 

26 

ESIS Procedures and Documents  

(free available for ESIS Members at www.structuralintegrity.eu) 
 
Two kinds of documents are produced by ESIS Technical Committees with the following designatory system: ESIS P2-92 or ESIS P4-92D, where:  

1. P means "Procedure", and 2 and 4 are the current numbers, while 92 is the year of issue.  
2. D following the year (eg: 92D) means "draft", ie: not yet approved, while  

3. D prior to the year (eg: D1-92) means "Document" other than test methods.  

 
P1-92 

ESIS RECOMMENDATIONS FOR DETERMINING THE FRACTURE RESISTANCE OF DUCTILE MATERIALS. 
 Responsible body: TC1 Subcommittee on Fracture Mechanics Testing Standards. 

P2-92 

ESIS PROCEDURE FOR DETERMINING THE FRACTURE BEHAVIOUR OF MATERIALS. 
 Responsible body: TC1 Subcommittee on Fracture Mechanics Testing Standards. 

P3-03D 

DRAFT UNIFIED PROCEDURE FOR DETERMINING THE FRACTURE BEHAVIOUR OF MATERIAL.  
Responsible body: TC1 Subcommittee on Fracture Mechanics Testing Standards (UNDER PREPARATION NOT AVAILABLE). 

P4-92D 

ESIS RECOMMENDATIONS FOR STRESS CORROSION TESTING USING PRE-CRACKED SPECIMENS. 
Responsible body: TC10 Committee on Environmental-Assisted Cracking. 

P5-00/VAMAS 

PROCEDURE FOR DETERMINING THE OF FRACTURE TOUGHNESS OF CERAMICS USING THE SEVNB 

METHOD . 
Responsible body: TC6 Committee on Ceramics. 

P6-98 

ESIS PROCEDURE TO MEASURE AND CALCULATE MATERIAL PARAMETERS FOR THE LOCAL APPROACH 

TO FRACTURE USING NOTCHED TENSILE SPECIMENS.  
Responsible body: TC8 Committee on Numerical Methods. 

P7-00 

ESIS PROCEDURE FOR DYNAMIC TENSILE TESTS  
Responsible body: TC5 Subcommittee on Dynamic Testing at Intermediate Strain rates. 

P8-99D 

ESIS DRAFT CODE OF PRACTICE FOR THE DETERMINATION AND INTERPRETATION OF CYCLIC STRESS-

STRAIN DATA.  
Responsible body: TC11 Committee on High Temperature Mechanical Testing. 

P9-02D 

GUIDANCE ON LOCAL APPROACH OF RUPTURE OF METALLIC MATERIALS. 

(UNDER PREPARATION NOT AVAILABLE). 

P10-02 

A CODE OF PRACTICE FOR CONDUCTING NOTCHED BAR CREEP RUPTURE TESTS AND INTERPRETING 

THE DATA. 

Responsible body: TC11 High Temperature Mechanical Testing Committee. 

P11-02 

TECHNICAL RECOMMANDATIONS FOR THE EXTREME VALUE ANALYSIS OF DATA ON LARGE 

NONMETALLIC INCLUSIONS  
Responsible body: TC20 Committee on Inclusions. 

D1-92 

FRACTURE CONTROL GUIDELINES FOR STRESS CORROSION CRACKING OF HIGH STRENGTH ALLOYS. 
 Responsible body: TC10 Committee on Environmental Assisted Cracking. 

D2-99 

FRACTURE TOUGHNESS OF CERAMICS USING THE SEVNB METHOD; ROUND ROBIN, TEST PROGRAMME. 
The ESIS TC6 and VAMAS TWA3 developed a test method and conducted a round robin for its validation. D2-99 presents a 

detailed documentation of this activity. The final form of the test method has appeared as P5-00. 

Responsible body: TC6 Committee on Ceramics. 
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SIS 
2017 

Membership Application Form 
 

European Structural Integrity Society 
1ST 

JANUARY 2017 to 31
ST

 DECEMBER 2017 
 

 

 

All members will be registered as Individual Members and will receive the ESIS Newsletter, at least once a 

year, by electronic delivery to the provided e-mail address. 

Membership Fees should be paid either by bank transfer or by Credit Card or by PayPal to the value of 

€ 30 (Euros). 
 

Please put a cross (X) in the appropriate box(es) : 
 

Register me as an ESIS member for the year 2017 and send the ESIS Newsletters to the address 

stated below (in BLOCK CAPITALS please). 
 

Payment details.   
Since the membership fee is exceedingly cheap, PLEASE REGARD THIS FORM AS AN OFFICIAL 

INVOICE, noting that on receipt of your payment you will receive an official receipt plus your ESIS 2017 

membership number. 
 

Enclosed is a PayPal payment receipt/details 

OR 

Enclosed is a copy of bank transfer for € 30 (Euros The bank is: Uncredit banca  

The name of the beneficiary is:  ESIS (European Structural Integrity Society) 

the coordinates are: 

IBAN: IT22 N 02008 01160 000020016279 

BIC SWIFT Code: UNCRITM1AG0 

OR 

Please charge to my (delete as appropriate) EUROCARD / MASTER CARD / VISA CARD / DINERS 

CARD / AMERICAN EXPRESS CARD an amount of  € 30 (Euros).  My card number is: 
 

Exp — 

Date: 
 
 

Surname: 
 

Name 
 

Title(s) 

Affiliation:   

Address:    

 
 

e-mail: Tel No: 

Fax No:   

 

     

  

   

  

   

    

   

    

   

 

            
      

 

           
 

    

 

    

 

    

 

    

 

http://www.structuralintegrity.eu/
http://www.structuralintegrity.eu/

