
Table of Contents

Plenary lectures 

Hael Mughrabi
Fatigue, an everlasting materials problem - still en vogue...........................................................27

Keisuke Tanaka
Small fatigue crack propagation in notched components under combined torsional
and axial loading.............................................................................................................................. -8

Steven Johnson
The history, logic and uses o f  the equivalent initial flaw  size approach to total
fatigue life prediction........................................................................................................................29

M  Neil James, Mark Newby, Danie Hattingh, Axel Steuwer
Shot peening o f  steam turbine blades: residual stresses and their modification by 
fatigue cycling...................................................................................................................................30

Session 1: Cyclic deformation and fatigue life

Charles Kwan, Zhirui Wang
Cyclic deformation behavior o f ultra-fine grained copper processed by
accumulative roll-bonding................................................................................................................31

Andreas Böhner, Heinz Werner Höppel, Rimma I.apovok, Mathias Göken
Influence o f backpressure during equal channel angular pressing on the fatigue
behaviour o f AA5754 ....................................................................................................................... 32

Lothar Werner Meyer, Kristin Hockauf, Thomas Niendorf, Swetlana Wagner, Thorsten Halle, 
Matthias Hockauf

Cyclic behavior and microstructural stability o f  an ultrafine-grained Al-Mg-Si
alloy subjected to low-cycle fatigue.................................................................................................33

Pasquale Cavaliere
Cyclic deformation o f ultra-fine and nanocrystalline metals through
nanoindentation: similarities with crack propagation..................................................................34

Stephan Scheriau, Siegfried Kleber, Reinhard Pippan
The effect o f severe plastic deformation on the low-cycle fatigue behavior o f an
austenitic stainless steel................................................................................................................... 35

Pierre-Francois Giroux, France Dalle, Maxime Sauzay, Christel Caes, Benjamin Fournier, Thilo 
Morgeneyer, Anne-Francoise Gourgues-Lorenzon

Influence o f  strain rate on P92 microstructural stability during fatigue tests at
high temperature............................................................................................................................... 36

Takayuki Yamagishi, Masayuki Akita, Masaki Nakajima, Yoshihiko Uematsu, Keiro Tokaji 
Effect o f sigma-phase embrittlement on fatigue behaviour in high-chromium
ferritic stainless steel....................................................................................................................... 37

Ivo Kubena, Tomas Kruml, Philippe Spatig, Nadine Baluc, Zbigniew Oksiuta, Martin Petrenec, 
Karel Obrtlik, Jaroslav Polak

Fatigue behaviour o f ODS ferritic-martensitic Eurofer steel.......................................................38
Helene Bultel, Jean-Bernard Vogt

Influence o f  thermal treatment on fatigue behavior o f  4130 AISI steel.......................................39
Krste Cvetkovski, Johan Ahlström, Birger Karlsson

Thermal softening o f fine pearlitic steel and its effect on the fatigue behaviour.......................40



G. V. Prasad Reddy, R. Sandhya, K, Bhanu Sankara Rao, S. Sankaran
Influence o f nitrogen alloying on dynamic strain ageing regimes in low cycle
fatigue o f A IS I 316LN stainless s te e l.............................................................................................41

Kalyan K Ray, Krishna Dutta, S Sivaprasad, SoumitraTarafder
Fatigue damage ofAISI 304 LN stainless steel: Role o f mean stress .........................................42

Laurent de Baglion, Jose Mendez
Low cycle fatigue behavior o f a type 304L avstenitic stainless steel in air or in
vacuum, at 20°C or at 300°C: relative effect o f strain rate and environment........................... 43

Maxime Sauzay, Pierre Evrard, Antonin Steckmeyer, Emilie Ferrie
Physically-based modeling o f the cyclic macroscopic behaviour o f metals............................... 44

Peng Li, Zhefeng Zhang, Xiaowu Li, Shouxin Li, Zhongguang Wang
Effect o f orientations on the cyclic deformation behaviors o f  f cc single crystals..................... 45

Seiichiro Tsutsumi, Masahiro Toyosada, Fionn Dunne
Phenomenological cyclic plasticity model fo r  high-cycle fatigue...............................................46

Christian Motz, Daniel Kiener, Daniel Weygand, Peter Gumbsch, Reinhard Pippan 
Cyclic response o f copper micro-bending beams: Comparison between in-situ
experiments and 3-D DDD Simulations........................................................................................ 47

Magnus Hörnqvist, Birger Karlsson
Dynamic strain ageing and dynamic precipitation in AA7030 during cyclic
deformation....................................................................................................................................... 48

Osama Khalil, Karl-Heinz Lang
Low cycle fatigue behaviour o f  AA2618 aluminium alloy............................................................49

Gonzalo M. Dominguez Almaraz, Victor H. Mercado Lemus, J. Jesus Villalon Lopez 
Rotating bending fatigue tests for aluminum alloy 6061 T6, close to elastic limit
and with artificial pitting holes...................................................................................................... 50

Akira Ueno, Susumu Miyakavva. Koji Yamada, Tomoyuki Sugiyama
Fatigue behavior o f  die casting aluminum alloys in air and vacuum ......................................... 51

Ligia Nascimento, S. Yi, Jan Bohlen, Lenka Fuskova, Dietmar Letzig, Karl Kainer
High cycle fatigue behaviour o f magnesium alloys.......................................................................52

Heinz Werner Höppel, Michaela Prell, Lilia May, Mathias Göken
Influence o f grain size and precipitation state on the fatigue lives and deformation
mechanisms o f  CP Aluminium and AA6082 in the VHCF-regime ............................................. 53

Christian Stöcker, Martina Zimmermann, Hans-Jurgen Christ
Influence o f prestraining on the high-temperature fatigue behaviour o f
polycrystalline Ni-base svperalloys in the VHCF range..............................................................54

Domnin Gelmedin, Karl-Heinz Lang
Fatigue behaviour o f  the superalloy IN 713C under LCF-, HCF- and
superimposed LCF/ HCF-loading.................................................................................................. 55

Qingyuan Wang, Tang Li, Xiangguo Zeng
Gigacycle fatigue behavior o f  high strength aluminum alloys.................................................... 56

Christopher Szczepanski, Sushant Jha, James Larsen, J. Wayne Jones
The role o f microstructural heterogeneity on fatigue lifetime variability in the very
high cycle regime o f an alpha + beta titanium alloy, Ti-6Al-2Sn-4Zr-6Mo.............................. 57

Denis Delagnes, Farhad Rezai-Aria, Christophe Levaillant
Influence o f testing and tempering temperatures on fatigue behaviour, life and
crack initiation mechanisms in a 5%Cr martensitic steel............................................................58

Holger Germann, Peter Starke, Eberhard Kerscher, Dietmar Eifler
Fatigue behaviour and lifetime calculation o f the cast irons EN-GJL-250, EN- 
GJS-600 and  EN-GJV-400..............................................................................................................59



Thiago Rausch, Paul Beiss, Christoph Broeckmann, Stefan Lindlohr, Rolf Weber
Application o f  quantitave image analysis o f  graphite structures fo r  the fatigue
strength estimation o f  cast iron materials..................................................................................... 60

Meurig Thomas, Martin Jackson, Trevor Lindley
The effect o f  shot peening on the fatigue properties o f  a  near alpha titanium alloy

following long term thermal exposure............................................................................................ 61
Kasper Lambrighs, Ignaas Verpoest, Bert Verlinden, Martine Wevers

Influence o f  non-metallic inclusions on the fatigue properties o f  heavily cold
drawn steel wires..............................................................................................................................62

Martin Schilke, Johan Ahlström, Birger Karlsson
Low cycle fatigue and deformation behaviour o f  austenitic manganese steel in
rolled and in as-cast conditions...................................................................................................... 63

Alexander Balitskii, V. I. Vytvytskyi, L. M. Ivaskevich
The low-cycle fatigue o f  corrosion-resistant steels in high pressure hydrogen........................ 64

Stuart Holdsworth, Anna Maschek, Luca Binda, Edoardo Mazza
Effect o f  prior cyclic damage removal on high temperature low cycle fatigue
endurance.........................................................................................................................................65

Anthony Ezanno, Cedric Doudard, Sylvain Calloch, Thierry Millot, Jean-Loup Heuze 
Fast characterization o f  HCF properties o f  a cast copper-aluminum alloy by s e lf
heating measurements under cyclic loadings 66

Yosef Katz, Henry Alush
Insights beside assessments info small volume cyclic response o f  elastic-plastic
systems..............................................................................................................................................67

Andrey Shaniavskiy
Bifurcation diagram for in-service fatigued metals...................................................................... 68

Session 2: C rack initiation

Zhefeng Zhang, Peng Zhang, Shen Qu, Qiqiang Duan, Shouxin Li, Zhongguang Wang
Review on fatigue cracking mechanisms o ff  fcc crystalline materials......................................69

Jiri Man, Miroslav Valtr, Anja Weidner, Martin Petrenec, Karel Obrtlik, Jaroslav Polak 
AFM study o f  surface relief evolution in 316L steel fatigued at low and high
temperatures.................................................................................................................................... 70

Pengfei Mu, Veronique Aubin
Microcrack initiation in low-cycle fatigue o f  an austenitic stainless steel................................. 71

Helge Knobbe, Philipp Köster, Hans-Jurgen Christ, Claus-Peter Fritzen, Martin Riedler
Initiation and propagation o f  short fatigue cracks in forged Ti6Al4V ....................................... 72

Christopher Szczepanski, S. Lee Semiatin, James Larsen
The role o f microtexture on fatigue lifetime variability and crack initiation
mechanisms...................................................................................................................................... 73

Ingrid Picas, Nuria Cuadrado, Daniel Casellas, Alexey Coez, Luis Llanes
Microstructural effects on the fatigue crack nucleation in cold work tool steels.......................74

Hsin Shen Ho, Marion Risbet, Xavier Feaugas, Jerome Favergeon, Gerard Moulin 
Fundamental mechanisms o f surface damage associated to the localization o f the
plastic deformation in fatigue..........................................................................................................75

Daniel Leidermark, Johan Moverare, Kjell Simonsson, Sören Sjöström. Sten Johansson
Fatigue crack initiation in a notched single-crystal component................................................. 76

Tzu-Yin Jean Hsu, Zhirui Wang
Fatigue crack initiation at notch root under compressive cyclic loading.................................. 77



Andrea Cini, Philip E. Irving
Transformation o f  defects into fatigue cracks; the role o f  Kt and defect scale on

fatigue life o f  non pristine components...........................................................................................78
Mohamad Nor Berhan, Imran Ismail

The effect o f  tempering temperatures to crack nucleation in sintered steel under 
biaxial cyclic loading....................................................................................................................... 79

Session  3: G row th  o f  sh o rt and long  cracks

Yukitaka Murakami, Yoji Mine, Toshihiko Kanezaki. Saburo Matsuoka
Effects o f hydrogen content and cyclic frequency on fatigue crack growth o f
austenitic stainless steels................................................................................................................. 80

Thomas M o t t itschka, Gerhard Pusch, Horst Biermann, Lutz Zybell, Meinhard Kuna 
Influence o f overloads on the fatigue crack growth in nodular cast iron:
Experiments & numerical simulation.............................................................................................81

Masahiko Natsume, Yoshiichirou Hayashi, Hiroyuki Akebono, Masahiko Kato, Atsushi Sugeta 
Fatigue properties and crack propagation behavior o f stainless cast steel fo r
turbine runner o f hydraulic power generation..............................................................................82

Loris Molent, Simon Barter
The lead fatigue crack concept fo r  aircraft structural integrity...................................................83

Michel Chaussumier, Majid Shahzad, Catherine Mabru, R. Chieragatti, Farhad Rezai-Aria 
A fatigue multi-site cracks model using coalescence, short and long crack growth
laws, fo r  anodized aluminium alloys............................................................................................. 84

Adriano Francisco Siqueira, Carlos Antonio Reis Pereira Baptista, O. L. C. Guimaraes, C. O. F.
T. Ruckert

Describing the total fatigue crack growth curves fo r  aluminum alloys with an
exponential equation.........................................................................................................................85

Mustapha Benachour, Abdelhamid Hadjoui, Mohamed Benguediab, Nadjia Benachour
Effect o f  the amplitude loading on fatigue crack growth .............................................................86

Magnus Hörnqvist, Tomas Mansson
Fatigue crack growth in Ti-2624 under elasto-plastic loading conditions................................ 87

Sushant Jha, Michael Caton, James Larsen
The role o f  the small-crack regime in the effect o f dwell-time on fatigue lifetime
variability in a Ni-base superalloy.................................................................................................88

David Gustafsson, Johan Moverare, Sten Johansson, Magnus Hörnqvist, Kjell Simonsson, Sören 
Sjöström, Babak Sharifimajda

Fatigue crack growth behaviour o f  Inconel 718 with high temperature hold times................. 89
Masood Shah, Catherine Mabru, Farhad Rezai-Aria

Investigation o f  crack propagation in X38CrMoV5 (AISI H 11) tool steel at
elevated temperatures......................................................................................................................90

Emilie Rezig, Philip E. Irving, Michael J. Robinson
Development and early growth o f  fatigue cracks fr om corrosion damage in a high
strength stainless steel..................................................................................................................... 91

Luca Collini
Fatigue crack growth in ECAPed commercially pure UFG copper...........................................92

Stefanie Stanzl-Tschegg, Bernd Schönbauer
Near-thresholdfatigue crack propagation and internal cracks in steel..................................... 93

Takashi Nakamura, Hiroyuki Oguma, Yuto Shinohara
The effect o f vacuum-like environment inside sub-surface fatigue crack on the 

formation o f  ODA fracture surface in high strength steel........................................................... 94



Jean Petit, Christine Sarrazin-Baudoux, F Lorenzi
Fatigue crack propagation in thin wires o f ultra high strength steels........................................ 95

Roi A. Meirom, D. H. Alsem, Trevor C. Clark, Robert O. Ritchie, Christopher L. Muhlstein 
The role o f microstructural stability in the fatigue crack growth behavior o f
nanograined platinum film s ............................................................................................................. 96

Jaroslav Polak, Tomas Kruml, Karel Obrtlik, Jiri Man, Martin Petrenec
Short crack growth in polycrystalline materials............................................................................97

Michael Marx, Wolfgang Schaef, Horst Vehoff
Interaction o f  short cracks with the local microstructure............................................................ 98

Xianfeng Ma, Huiji Shi, Jialin Gu, Guofeng Chen, Oliver Luesebrink, Harald Harders 
In-situ observations o f  the effects o f  orientation and carbide on low cycle fatigue
crack propagation in a single crystal superalloy .......................................................................... 99

Ingmar Roth, Martin Kuebbeler, Ulrich Krupp, Hans-Jurgen Christ, Claus-Peter Fritzen 
Crack initiation and short crack growth in metastable austenitic stainless steel in
the high cycle fatigue regime......................................................................................................... 100

Fernando Antunes, Dulce Rodrigues, Ricardo Branco
An analytical model o f  plasticity induced crack closure.............................................................101

Session 4: C rack grow th thresholds  

Mirco D. Chapetti
Prediction o f threshold fo r  very high cycle fatigue (N > 107 cycles)..................................... 102

Hans-Gerd Lambers, Bernhard Gorny, Sergej Tschumak, Hans Jurgen Maier, Demircan 
Canadinc

Crack growth behavior o f  low-alloy bainitic 51CrV4 steel.................................................... 103
Thomas Klünsner, Stefan Marsoner, Reinhold Ebner, Reinhard Pippau, Johannes Glätzle, Arndt 
Püschel

Effect o f microstructure on fatigue properties o f  WC-Co hard metals..................................... 104
Golta Khatibi, Jelena Horky, Brigitte Weiss, Michael Zehetbauer

Fatigue crack growth behaviour o f ultrafine grained copper processed by high
pressure torsion..............................................................................................................................105

Jan Kl usak, Tomas Profant, Michal Kotoul
Determination o f the threshold values o f  orthotropic bi-material notches............................... 106

Session 5: C rack  closure and sh ield ing

David Nowell, Paulo de Matos
Application o f digital image correlation to the investigation o f crack closure
following overloads........................................................................................................................107

K. Vor, Christine Sarrazin-Baudoux, C Gardin, Jean Petit
Wake history effect on closure o f short and long fatigue crack in 304L stainless
steel..................................................................................................................................................108

Steffen Brinckmann, Thomas Siegmund
Closure during fatigue crack propagation; Numerical study using a micro
mechanical based cohesive zone model........................................................................................ 109

Ji-Ho Song, Youn-Il Chung
A review o f crack closure measurements by compliance techniques and the 
normalized-extended ASTM method as a currently most refined, Practical and 
simple one....................................................................................................................................... 110



Yoshinori Yamada, James Newman
Crack closure under high load ratio and Kmax test conditions................................................ I l l

Igor Varfolomeev, Michael Luke, Sergii Moroz
Experimental and numerical investigations o f fatigue crack growth in various 
specimen geometries...................................................................................................................... 112

Session  6: F atigue m od ellin g  and sim ulation

Rajesh Prasannavenkatesan, David McDowell
Microstructure-sensitive modeling o f high cycle fatigue in martensitic gear steels................113

Toshihiko Hoshide
Life prediction based on biaxial fatigue crack growth simulated in different
microstructures modeled by using voronoi-polygons................................................................. 114

Vladimir Kornev
Two-scale model o f low-cycle fatigue. Embrittlement o f pre-fracture zone material
.........................................................................................................................................................115

Alfonso Fernandez-Canteli, Enrique Castillo, Manuel Lopez-Aenlle, Stanislav Seitl
Using statistical compatibility to derive advanced probabilistic fatigue models.................... 116

Craig Przybyla, David McDowell
Simulation-based extreme value marked correlations in fatigue o f  advanced
engineering alloys.........................................................................................................................117

Julien Schwartz, Olivier Fandeur, Colette Rey
Fatigue crack initiation modeling o f  316LN steel based on non local plasticity
theory............................................................................................................................................. 118

Yibin Xue, Tong Li
Micromechanical simulations fo r  fatigue damage incubation mechanisms o f
LENS-TM processed steel............................................................................................................119

Dobromil Pryl, Jan Cervenka, Radomir Pukl
Material model fo r  finite element modelling o f  fatigue crack growth in concrete................ 120

Artur Ganczarski, Marcin Cegielski
Continuous damage deactivation in modelling o f  cycle fatigue o f engineering
materials......................................................................................................................................... 121

Shelizad Khan, Dieter Hellmann, Olaf Kintzel, Joern Mosler
An experimental and numerical lifetime assessment o f Al 2024 sheet..................................... 122

Zahid H. Khokhar, Mamdouh A. Al-Harthi
Dynamic Monte Carlo simulation o f  crack propagation at T-joint along pipe: an
earlier arrest................................................................................................................................... 123

Denis Aubry, Guillaume Puel
CCF modelling with use o f  a two-timescale homogenization model........................................ 124

Dmitrij Kryzhevich, Konstantin Zolnikov, Sergey Psakhie
Simulation o f  plastic deformation initiation in crystall materials under dynamic
loading.............................................................................................................................................125

Marion Geuff rard, Luc Remy, Alain Koster
Prediction o f  lifetime to crack initiation at casting pores in a single crystal
superalloy at high temperature..................................................................................................... 126

Ahmed El Bartali, Pierre Evrard, Veronique Aubin, S. Herenu, Alvares Armas, Alberto F 
Armas, Suzanne Degallaix-Moreuil

Strain heterogeneities between phases in a duplex stainless steel. Comparison 
between measures and simulation................................................................................................ 127



Patrick Golden, Reji John, W. John Porter
Investigation o f variability in fatigue crack nucleation and propagation in
Alpha+Beta Ti-6A1-4V...................................................................................................................128

Denis Benasciutti, Eugenio Brusa, Gianluca Bazzaro
Finite elements prediction o f thermal stress in work roll o f hot rolling mills........................ 129

Mathias Brieu, Julie Diani, Christian Mignot, Christophe Moriceau
Stress softening o f carbon black filled SBRs submitted to various large strain
uniaxial tension cycles................................................................................................................. 130

Ali Cetin, Gunnar Härkegard
Fatigue life prediction fo r  large threaded components.............................................................. 131

Habib Zambrano, Gunnar Härkegard
Self-arresting fatigue cracks at notches in nodular cast iron.....................................................132

Francois Hamon, Gilbert Henaff, Damien Halm, Mikael Gueguen, Thomas Billaudeau
CDM approach applied to fatigue crack propagation on airframe structural alloys............133

Rian Seghir, Eric Charkaluk, Philippe Dufrenoy, Laurence Bodelot
Thermomechanical couplings in crystalline plasticity under fatigue loading........................ 134

Angelika Brueckner-Foit, Frank Zeismann, Benjamin Bode, Anna Xue
Fatigue cracks in a thermal-mechanically processed high-strength steel..............................135

Philipp Köster, Helge Knobbe, Claus-Peter Fritzen, Hans-Jurgen Christ, Martin Riedler
Simulation o f stage I  short crack propagation in forged Ti6Al4V .......................................... 136

Pavel Hutar, Martin Sevcik, Lubos Nahlik, Michal Zouhar, Stanislav Seitl, Zdenek Kn esl.
Alfonso Fernandez Canteli

Fracture mechanics o f the three-dimensional crack front: Vertex singularity
versus out o f plane constraint descriptions................................................................................. 137

Vladimir Stavrovsky, Jan Papuga, Milan Ruzicka
Multiaxial approach fo r  local elastic stress analysis................................................................138

Remi Munier, Cedric Doudard, Sylvain Calloch, Bastien Weber
Towards a faster determination o f high cycle fatigue properties taking into
account the influence o f a plastic pre-strain from self-heating measurements...................... 139

Yibin Xue, Benjamin Bode, Angelika Brueckner-Foit
Micromechanical simulation fo r  texture induced uncertainty in fatigue damage
incubation using crystal plasticity model...................................................................................140

Matthieu Maziere, Bernard Fedelich
Simulation o f fatigue crack growth by crack tip plastic blunting using cohesive
zone elements..................................................................................................................................141

Session 7: Life prediction  m ethodology , softw are develop m en t

Craig McClung, Yi-Der Lee, Wuwei Liang, Michael Enright, Simeon Fitch
Automated fatigue crack growth analysis o f components..........................................................142

Jun-Hyub Park, Ji-Ho Song, Taeyoung Lee, Kwang Soo Lee
Implementation o f expert system on estimation o f  fatigue properties from
monotonic mechanical properties including hardness.............................. ............................... 143

Robert Basan, Domagoj Rubesa, Marina Franulovic, Bozidar Krizan
A novel approach to the estimation o f strain-life fatigue parameters..................................... 144

Roland Schneider, U. Wuttke, Christina Berger
Fatigue analysis o f threaded connections using the local strain approach............................. 145

Gunnar Härkegard
A shift from empiricul to mechanism-based fatigue design criteria........................................ 146



Juraj Gerlici, Tomas Lack
Contact geometry influence on the rail/wheel surface stress distribution............................ 147

Mehdi Shirani. Gumar Härkegard, N. M orin
Fatigue life prediction o f  components made o f spheroidal graphite cast iron.......................148

Rok Potocnik, Peter Göncz, Joze Flasker, Srecko Glodez
Fatigue life o f double-row slewing ball bearing with irregular geometry......................... 149

Russell J. McDonald, Darrell F. Socie
An improved multiaxial method to estimate the elastic-plastic behavior from a
purely elastic solution.................................................................................................................. 150

Cristiana Delprete, Raffaella Sesana, Andrea Vercelli
Multiaxial damage assessment and life estimation: Application to an automotive
exhaust manifold...........................................................................................................................151

Georges Ayoub, Moussa Nait-Abdelaziz. Fahmi Zairi, Jean-Michel Gloaguen
Multiaxial fatigue life prediction o f rubber-like materials using the continuum
damage mechanics approach..................................................................................................... 152

Mauro Filippini, Stefano Foletti, Giuseppe Pasquero
Assessment o f  multiaxial fatigue life prediction methodologies fo r  Inconel 718...................153

S ession  8: D a m a g e  e v a lu a tio n  a n d  fa tig u e  design

Mamoru Mizuno, Yuta Enomoto, Mitsuhiro Okayasu
Fatigue life o f piezoelectric ceramics and evaluation o f internal damage..............................154

Bo Yang, Christian Motz, Wolfgang Grosinger, Gerhard Dehm
Cyclic loading behavior o f  micro-sized polycrystalline copper wires......................................155

Kazuaki Shiozawa, Tomoki Kashiwagi, Tsutomu Murai, Tooru Takahashi
Fatigue behaviour and fractography o f  extruded AZ80 magnesium alloys in very
high cycle regime............................................................................................................................156

Yuuji Shimatani, Kazuaki Shiozawa, Takehiro Nakada, Takashi Yoshimoto
Effect o f  surface residual stress and inclusion size on fatigue failure mode o f
matrix HSS in very high cycle regime.......................................................................................... 157

Daniela Schwerdt, Brita Pyttel, Christina Berger
Fatigue strength and failure mechanism fo r  the aluminium wrought alloyEN AW  
6056 in the VHCF-region and influence o f  notch and compressive residual
stresses ...................................................  ....................................................................................... 158

Abdelghani May, Mohamed Amine Belouchrani, Sofiane Taharboucht, Ayoub Boudras 
Influence o f  heat treatment on the fatigue behaviour o f two aluminium alloys 2024
and 2024 plated ..............................................................................................................................159

Majid Shahzad, Michel Chaussumier, Catherine M abru, R. Chieragatti, Farhad Rezai-Aria
Influence o f  anodizing process on fatigue life o f  a machined aluminium alloy.......................160

Xiang Zhang, Billy Chan, Sunder Lama, Viral Satikumar, Shanglu Shi, Rui Bao
Influence o f impact dents on the fatigue strength o f  aluminium alloy friction stir
welds................................................................................................................................................161

Andre Luis M oreira de Carvalho, Juliana de Paula Martins, Herman J. C. Voorwald 
Fatigue damage accumulation in aluminum 7050-T7451 alloy subjected to block
programs loading under step-down sequence............................................................................ 162

Brita Pyttel, Daniela Schwerdt, Christina Berger
Fatigue strength and failure mechanisms in the VHCF-region fo r  quenched and
tempered steel 42CrMoS4 and consequences to fatigue design.............................................. 163

Petr Broz
Contemporary  fatigue damage aspects....................................................................................... 164



Sven Spanrad, Jie Tong
Characterization o f foreign object damage (FOD) and early fatigue crack growth
in laser shock peened Ti-6AL-4V aerofoil specimens................................................................ 165

Brent Fillery, Xiao-Zhi Hu
User friendly assessment o f  stress intensity factor in thermal shocked cracked
structures with finite boundary restraint.................................................................................... 166

Piet Stroeven
Low-cycle compression fatigue o f  reinforced concrete structures...........................................167

Marcelino P. Nascimento, Herman J, C. Voorwald
Considerations about the weld repair effects on structural integrity o f  an airframe
crictical to the flight-safety.......................................................................................................... 168

Fabio Vigano, Andrea Manes, Marco Giglio
Effect o f cold driving process on fatigue life o f helicopter fuselage joints ............................169

Artur Mariano de Sousa Malafaia, Marcelo Tadeu Milan, Marcelo Falcao de Oliveira, Dirceu 
Spinelli

Evaluation o f  dynamic defect detection in FSSW welded joints under fatigue tests..............170
Masaki Nakajima, Masayuki Akita, Yoshihiko Uematsu, Keiro Tokaji

Effect o f strain-induced martensitic transformation on fatigue behavior o f type
304 stainless steel.........................................................................................................................171

Yutaka Tsuchida, Takahiro W atanabe, Tsuyoshi Kato, Tomomi Seto
Effect o f hydrogen absorption on strain-induced low-cycle fatigue o f low carbon
steel................................................................................................................................................172

Session 9: Variable amplitude loads, multiaxial and mixed mode fatigue

Shelby Highsmith, Steven Johnson, Richard Pettit, Gregory Swanson, Tarek Sayyah 
Crack path deflection in Inconel 718 under proportional and non-proportional
mixed-mode fatigue.......................................................................................................................173

Karolina Walat, Tadeusz Lagoda
Application o f the covariance on the critical plane fo r  determination o f  fatigue life
under cyclic loading.....................................................................................................................174

Abilio M. P. de Jesus, Antonio L. L. da Silva
Identification o f the net effective strain-life model fo r  a puddle iron from the
Portuguese Fao riveted road bridge.............................................................................................. 175

Audrey Jardin, Jean-Baptiste Leblond, Daniel Berghezan, Maude Portigliatti
Definition and experimental validation o f a new model fo r  the fatigue o f 
elastomers incorporating deviations from Miners- linear law o f cumulative damage...........176

Session 10: New materials (MMCs, CMCs, intermetallics, composites)

Anja Weidner, Alexander Glage, Horst Biermann
In-situ characterization o f the microstructure evolution during cyclic deformation
o f a novel cast TRIP steel...............................................................................................................177

Koh-Ichi Sugimoto, Daiki Fuji, Nobuo Yoshikawa
Fatigue strength o f newly developed high-strength low alloy TRIP-aided steels
with good hardenability..................................................................................................................178

Alexander Glage, Anja Weidner, Horst Biermann
Effect o f austenite stability on the low cycle fatigue behavior and microstructure
o f high alloyed metastable austenitic cast TRIP-steels..............................................................179



Yoshikazu Nakai, Kohei Fujihara. Naoki Sei, Kunihiro Ando, Bok-Key Kim
Fatigue strength o f  sharp notched plate o f Zr-based bulk metallic glass.............................. 180

Werner Riehemann, Zuzana Trojanova, Agnieszka Milczarek
Fatigue in magnesium alloy AZ91-alumina fiber composite studied by internal
friction measurements.................................................................................................................... 181

Masaki Hojo, Yusuke Yoshida, Michinaka Sugano, Taiji Adachi, Yasuhiro Inoue, Koji 
Shikimachi, Naoki Hirano, Shigeo Nagaya

Fatigue behavior o f YBCO coated high-temperature superconductor with
additional Cu layer at 77K ........................................................................................................... 182

Andrej Abdrashitov, Dmitrij Kryzhevich, Konstantin Zolnikov, Sergey Psakhie
Simulation o f nanoparticles with block structure formation by electric dispertion
o f metal w ire ........................................................................................................................ .........183

Stefano Masaggia
Ihe developement o f  ADI and IDI in Italy...................................................................................184

Session 11: Microelectronic devices and packaging

Jane Howell, Suzanne Mohney, Christopher L. M uhlstein
Thermomechanical fatigue o f  micromachined lines on silicon substrates............................... 185

Eva Baumert, Pierre-Olivier Theillet, Olivier Pierron
Static and cyclic fatigue properties o f monocrystalline silicon thin film s ................................ 186

Michael Budnitzki, Olivier Pierron
Influence o f  harsh environment and nanometer-scale coating on the very high- 
cycle fatigue properties o f polycrystalline silicon film s  187

James Collins. Yi Wang, Zi-Kui Liu, Andy Minor, Christopher L. M uhlstein
Cyclic stabilization o f  micro- and ultrafine-grained nickel film s..............................................188

Chung-Youb Kim, Ji-Ho Song, Yun Hwangbo, Heung-Soo Shim
Plastic deformation behavior o f Cu thin film s during fatigue testing.......................................189

Benoit Dompierre, Veronique Aubin, Eric Charkaluk, Wilson Carlos Maia Filho, Michel 
B riz o u x

Influence o f thermal ageing on cyclic mechanical properties o f SnAgCu alloys fo r
microelectronic assemblies........................................................................................................... 190

Golta Khatibi, Martin Lederer, Brigitte Weiss, Thomas Licht, Johannes Bernardi, Herbert 
Danninger

Accelerated mechanical fatigue testing and lifetime o f interconnects in 
microelectronics.............................................................................................................................191

Session 12: Advanced coating systems

Martin Julis, Karel Obrtlik, Simona Pospisilova, Tomas Podrabsky, Jaroslav Polak
Effect o f  Al-Si diffusion coating on the fatigue behaviour o f cast Inconel 713LC at
800°C .............................................................................................................................................. 192

Hironari Okada, Yoshihiko Uematsu, Keiro Tokaji
Fatigue behaviour in AZ80A magnesium alloy with DLC/ thermally splayed WC- 
12Co hybrid coating 193



Antoine Launay, Yann Marco, Habibou Maitournam, Ida Raoult, Fabien Szmytka 
Cyclic behavior o f  short glass fiber reinforced polyamide fo r  fatigue life
prediction o f automotive components......................................................................................... 194

Simone Giancane, Francesco Panella, Riccardo Nobile, Vito Dattoma
Fatigue damage evolution o f  fiber reinforced composites with digital image
correlation analysis........................................................................................................................ 195

H. Mivehchi, A. Varvani-Farahani
The effect o f temperature on fatigue strength and cumulative fatigue damage o f
FRP composites...............................................................................................................................196

Ambrosius Weiss, Walid Trabelsi, Laurent Michel, Jean-Jacques B arrau, Stephane Mahdi 
Influence o f ply-drop location on the fatigue behaviour o f tapered composites
laminates.......................................................................................................................................... 197

Ahmet Hanifi Ertas, Fazil O. Sonmez
Design o f fiber reinforced laminates fo r  maximum fatigue life................................................. 198

Zuraidah Salleh, Yakub Taib, Nor Amalina Nordin, S. Yunus, Mohamad Nor Berhan, Ahmad 
Badri Ismail

Post impact fatigue strength o f  natural fiber ................................................................................ 199

Session 14: C re e p -fa tig u e  in te ra c t io n s

Pierre M arm y, Olivier Gillia
Investigations o f the effect o f  creep fatigue interaction in a Cu-Cr-Zr alloy............................200

Jeffrey L. Evans
Crack tip kinetics during creep-fatigue o f  nickel-base superalloys........................................... 201

Huichen Yu, Ying Li, Xinyue Huang, Xueren Wu, Duoqi Shi, Xiaoguang Yang
Low cycle fatigue behavior and life evaluation o f  a P/M  nickel base superalloy
under different dwell conditions....................................................................................................202

Stan Mandziej
Low-cycle thermal-mechanical fatigue as an accelerated creep test.........................................203

Katsuyuki Tokimasa, Yuya Miyahara
Evaluation o f the effect o f strain hold time on nonproportionally combined
axial/torsional fatigue life o f SUS304 and 316LC steels ............................................................204

Benjamin Fournier, Stephanie Hollner, J. Longour, Christel Caes, I. Tournie, Pierre-Francois 
Giroux, France Dalle, Maxime Sauzay, S. H. Kim, D.-W. Kim, W.-S. Ryu, Andre Pineau 

Comparison o f various commercial and experimental 9-12%Cr steels under high
temperature fatigue and creep-fatigue loadings...........................................................................205

Jose M, Silva, Ricardo Claudio, Carlos M oura Branco, Jose M artins Ferreira
Creep-fatigue behaviour o f  a new generation Ni-base superalloy fo r aeroengine
usage................................................................................................................................................206

Session 15: C o rro s io n

Aditya Jaya, Ung Hing Tiong, Reza Mohammed, Cees Bil, Graham Clark
Corrosion treatments and the fatigue o f aerospace structural joints........................................ 207

Frederic Menan, Gilbert Henaff
Synergistic action o f fatigue and corrosion during crack growth in the 2024 
aluminium alloy.............................................................................................................................. 208

Fibre composites



Jun Nakamura, Mitsuo M iyahara, Tomohiko Omura, Hiroyuki Semba, Masayuki Wakita. 
Youhei Otome

Degradation o f fatigue properties in high pressure gaseous hydrogen environment
evaluated by cyclic pressurization tests........................................................................................209

Ryuichiro Ebara
Corrosion fatigue crack initiation behavior o f  stainless steels................................................. 210

Mark Knop, Jeff Heath, Zoran Sterjovski, Stan Lynch
Effects o f cycle fr equency on corrosion-fatigue crack growth in cathodically 
protected high-strength steels........................................................................................................ 211

Session 16: Thermo-mechanical fatigue

Thomas K. Heckel, Hans-Jurgen Christ
Isothermal and thermomechanical fatigue o f titanium alloys................................................... 212

Sten Johansson, Johan Moverare, Daniel Leidermark, Kjell Simonsson, Jan Kanesund 
Investigation o f localised damage in single crystals subjected to
thermalmechanical fatigue (TMF)................................................................................................ 213

Martin Petrenec, Tomas Kruml, Karel Obrtlik, Jaroslav Polak, Petr Bucek
Influence o f niobium alloying on the low cycle fatigue o f  gamma-TiAl alloys at room
and high temperatures................................................................................................................... 214

Robert L. Amaro, Stephen D, Antolovich, Richard W. Neu, Alexander Staroselsky
On thermo-mechanical fatigue in single crystal Ni-base superalloys....................................... 215

Robert A. Kupkovits, Daniel J. Smith, Richard W. Neu
Influence o f  minimum temperature on the thermomechanical fatigue o f a
directionally-solidifi ed Ni-base superalloy................................................................................. 216

Markus Grieb, Hans-Jurgen Christ. Burkhard Plege
Thermomechanical fatigue o f  cast aluminium alloys fo r  cyclinder head
applications - experimental characterization and life prediction............................................. 217

Tsuyoshi Takahashi, Katsuhiko Sasaki
Low cycle thermal fatigue o f aluminum alloy cylinder head in consideration o f
changing metrology microstructure..................................... ....................................................... 218

Shadan Tabibian, Eric Charkaluk, Andrei Constantinescu, Alexis Oudin, Fabien Szmytka 
Behavior, damage and fatigue life assessment o f lost foam casting aluminum
alloys under thermo-mechanical fatigue conditions................................................................... 219

Byeong Choon Goo, Choong Hwan Lim
Thermal fatigue evaluation o f cast iron discs fo r  railway vehicles...........................................220

Abderrazak Daoud, Jean-Bemard Vogt, Eric Charkaluk, Lin Zhang, Jean Claude Baisci
Effect o f temperature on the low cycle fatigue behavior o f Glidcop Al-15 .............................. 221

Kai Bauerbach, Michael Vormwald, Jurgen Rudolph
Fatigue assessment o f  thermal cyclic loading conditions based on a short crack
approach..........................................................................................................................................222

Antoine Fissolo, Jean Marc Stelmaszyk, Cedric Gourdin. Pauline Bouin, Gregory Perez 
Thermal fatigue hading fo r  a type 304-L stainless steel used fo r  pressure water 
reactor: Investigations on the effect o f a nearly perfect biaxial loading, and on the
cumulative fatigue-life................................................................................................................... 223

Sören Sjöström, Hakan Brodin
Influence o f TBC end geometry  on the TMF life o f  an APS TBC .............................................. 224



Fretting and contact fatigue

Thomas Christiner, Johannes Reiser, Istvan Godor, Hermann M aderbacher, Wilfried 
Eichlseder, Franz Trieb, Rene Stuhlinger

Combined numerical and experimental investigations, on fretting wear...................................225
Kunio Asai

Fretting fatigue strength o f  12% Cr steel under high local contact pressure and its
fracture mechanics analysis..........................................................................................................226

Jean-Francois Brunel, Eric Charkaluk, Philippe Dufrenoy, Francois Demilly
Rolling contact fatigue o f railways wheels: Influence o f steel grade and sliding
conditions........................................................................................................................................ 227

Junbiao Lai, Hans Kuijpers, Yuri Kadin
A combined analytical-numerical model fo r  subsurface crack initiation and
propagation under rolling contact loading................................................................................. 228

Peter Göncz, Rok Potocnik, Srecko Glodez
Fatigue behavior o f 42CrMo4 steel under contact loading.......................................................229

Session 18: D u rab ility , re lia b ili ty  a n d  e x p e rt sy s tem s 

Jan Papuga
New technologies fo r  sharing research data and costs.............................................................. 230

Jianyu Zhang, Rui Bao, Xiang Zhang, Binjun Fei
A probabilistic estimation method o f multiple site damage occurrence fo r aircraft
structures........................................................................................................................................ 231

Kristoffer Karlen, Marten Olsson
Experimental and statistical investigation o f the weakest link integral and the
volume effect...................................................................................................................................232

Sotomi Ishihara, Syosei Yoshifuji, Tomonori Namito, Takahito Goshima
On the distributions o f fatigue lives and defect-sizes in the die-cast magnesium
alloy AZ91.......................................................................................................................................233

Session 19: W eld ing , castin g , a n d  o th e r  m a n u fa c tu r in g  te c h n iq u e s

Saki Chowdhury, Daolun Chen, Sanjeev Bhole, Xinjin Cao
Effect o f pin tool thread orientation on fatigue strength o f  f riction stir welded
AZ31B-H24 Mg butt jo in ts ............................................................................................................234

Yoshihiko Uematsu, Keiro Tokaji, Yasunari Tozaki, Yasuhito Nakashima
Fatigue behaviour o f dissimilar friction stir spot weld between A6061 and SPCC
welded by a scrolled groove shoulder tool.................................................................................. 235

Catarina Vidal, Virginia Infante, Pedro Vilaca
Assessment o f improvement techniques effect on fatigue behaviour o f  fr iction stir
welded aerospace aluminium alloys.............................................................................................236

Mario Buchely, Hector Jaramillo, Wilson Hormaza
Effect o f electrode covering type in high cycle axial fatigue o f AISI 304 base metal
welded using AISI 308L filler metal.............................................................................................237

F. Packandam, A. Varvani-Farahani
A comparative study on fatigue damage assessment o f welded joints under
uniaxial loading based on energy methods.................................................................................238

Hong-Tae Kang, Ilaria Accorsi, Bipin Patel, Eric Pakalnins
Fatigue performance o f resistance spot welds in three sheet stack-ups................................... 239



Carole Erny, David Thevenet, Jaen-Yves Cognard, Manuel Korner
Fatigue assessment o f naval welded assemblies........................................................................ 240

Soran Hassanifard, Mohammad Zehsaz
The effects o f residual stresses on the fatigue life o f  5083-O aluminum alloy spot
welded jo in ts ....................................................................................................................................241

Manuel Wohlfahrt, Christian Oberwinkler, Sabine Tunzini, Armin Rauscher, Ruben de la Prida 
Caballero, Wilfried Eichlseder

The role o f  sampling position on fatigue o f  austempered ductile iron......................................242
Jan Kardos

Contact force control in the robot end-point...............................................................................243

Session  20: E xperim enta l techniques

Magnus Hörnqvist, Thomas Hanssen, Olle Clevfors
Fatigue crack growth testing using varying R-ratios.................................................................244

Ryan Morrissey, Reji John
Thin fo il test system development.................................................................................................245

Yoshiyuki Furuya
Size effects in gigacycle fatigue o f high-strength steel under ultrasonic fatigue
testing...............................................................................................................................................246

Michael Koster, Guntram Wagner, Dietmar Eifler
Cyclic deformation behaviour o f a medium carbon steel in the VHCF regime.......................247

Marcus Klein, Dietmar Eifler
Influences o f  the manufacturing processes on the surface integrity and the
resulting fatigue behaviour o f  quenched and tempered SAE 4140........................................... 248

Sangaraju Vishnuvardhan, Raghava Gopala Setty, Gandhi Palla, Saravanan Manickam, 
Pukazhendhi Dakshina Murthy, Sumit Goyal, Punit Arora, Suneel K. Gupta

Fatigue ratcheting studies on TP304 LN stainless steel straight pipes.................................... 249
Luiz Fabio Vieira, Herman J, C. Voorwald, Midori Y. P. Costa, Maria Odila Hilario Cioffi 

Fatigue performance on AISI 4340 steel Ni-20Cr and Ni-Cr-B-Si-Fe HVOF
coated.............................................................................................................................................. 250

Jozef Gocal, Jozef Vican, Richard Hlinka, Jozef Jost
Laboratory  tests o f a typical fatigue prone riveted steel railway bridge structural
detail................................................................................................................................................ 251

Van-Xuan Tran, J. Pan
Fatigue behavior o f dissimilar spot friction welds in lap-shear and cross-tension
specimens o f aluminum and steel sheets......................................................................................252

Yann Marco, Vincent Le Saux, Sylvain Calloch, Pierre Charrier
X-ray computed m-tomographyr A tool fo r  the characterization o f  fatigue defect
population in a polychloroprene rubber.....................................................................................253

Gianni Nicoletto, Giancarlo Anzelotti, Radomila Konecna
X-ray computed tomography vs. metallography fo r  pore sizing and fatigue o f cast
Al-alloys.......................................................................................................................................... 254

Daiki Shiozawa, Yoshikazu Nakai, Tomonobu Murakami
Observation o f  crack propagation under torsion fatigue tests by synchrotron
radiation micro-CT imaging......................................................................................................... 255

Tobias Kennerknecht, Durime Buqezi-Ahmeti, Christoph Eberl
Fatigue properties o f  micro molded aluminum bronze............................................................. 256



Jeroen Van Wittenberghe, Jan De Pauw, Patrick De Baets, Wim De Waele, Magd Abdel W ahab, 
Guido De Roeck

Experimental determination o f the fatigue life o f modified threaded pipe couplings.............. 257
Kiana Kashefi. Amir Peyman Zandi, Mostafa Zeinoddini

Fatigue life evaluation through fie ld  measurements and laboratory tests................................ 258
Vincent Le Saux, Yann Marco, Sylvain Calloch, Cedric Doudard, Pierre C harrier

An energetic criterion fo r  the fatigue o f rubbers: An approach based on a heat
build-up protocol and micro-tomography measurements...........................................................259

Dalenda Jeddi, Henri-Paul Lieurade
Effect o f  retained austenite on high cycle fatigue behavior o f carburized 14NiCr11
steel.................................................................................................................................................. 260

Session 21: Fatigue life enhancement techniques

Yasuo Ochi, Takashi Matsumura, Takaaki Ikarashi, Kiyotaka Masaki, Toshifumi Kakiuchi, Yuji 
Sana, Takaf umi Adachi

Effects o f laser peening treatment without protective coating on axial fatigue
property o f aluminum alloy ............................................................................................................ 261

Matteo Benedetti, Vigilio Fontanari, Bernardo Monelli
Plain fatigue resistance o f shot peened high strength aluminium alloys: effect o f
loading ratio ....................................................................................................................................262

Kamellia Dalaei, Birger Karlsson, Lars-Erik Svensson
Stability o f residual stresses created by shot peening o f  pearlitic steel and their
influence on fatigue behaviour...................................................................................................... 263

Pedro Sanjurjo, Cristina Rodriguez, Ines Pariente, Javier Belzunce, Alfonso Canteli
The influence ofshot peening on the fatigue behaviour o f  duplex stainless steel.................... 264

Libor Holan. Jaroslav Pokluda, Karel SlameCka, Reinhard Pippan
Micromechanisms o f near-threshold crack propagation under mode II  and III  in
austenitic steel................................................................................................................................ 265

Reji John, Dennis Buchanan, Michael Caton, Sushant Jha
Stability o f shot peen residual stresses in IN100 subjected to creep and fatigue
loading............................................................................................................................................. 266

Sara Bagherifard, Ines Fernandez-Pariente, Ramin Ghelichi, Mario Guagliano
Fatigue properties o f  nanocrystallized surfaces obtained by high energy shot
peening............................................................................................................................................. 267

Delphine Retraint, Juha Uusitalo, Pentti Karjalainen, Mikko Palosaari
Effect o f the surface mechanical attrition treatment on the fatigue properties o f
two austenitic stainless steels........................................................................................................ 268

Carsten Müller-Bollenhagen, Martina Zim m ennanu, Hans-Jurgen C hrist
Adjusting the very high cycle fatigue properties o f  a metastable austenitic
stainless steel hy means o f the martensite content....................................................................... 269

Sushant Jha, Reji John, James Larsen
Fatigue life prediction under shot-peen residual stresses in Ti-6Al-2Sn-4Zr-6Mo.................. 270

Ali El Chaikh, Peter Schmidt, Hans-Jurgen Christ
Fatigue properties o f duplex-aged Ti 38-644 metastable beta titanium a lloy ..........................271

Janos Lukacs, Gyula Nagy, Imre Török, Janos Egert, Balazs Pere
Experimental and numerical investigations o f  external reinforced damaged 
pipelines...........................................................................................................................................272



Eberhard Kerscher, Karl-Heinz Lang
Influence o f thermal and thermomechanical treatments on the fatigue limit o f  a
bainitic high-strength bearing steel..............................................................................................273

Antonio Jorge Abdalla, Vladimir Scheid Baggio, Carlos Antonio Reis Pereira Baptista, Miguel 
Justino Ribeiro Barbosa

Fatigue life changing in rolled carbon steel after plasma termochemical 
treatments....................................................................................................................................... 274

Session  22; C ase stu d ies and  in d u str ia l ap p lications

Stanislav SeitI, Vlastimil Bilek, Zbynek Kersner, Jiri Vesely
Cement based composites fo r  thin building elements: Fracture and fatigue
parameters...................................................................................................................................... 275

Herman J. C. Voorwald, Luiz Fabio Vieira, Maria Odila Hilario Cioffi
Evaluation o f WC-10Ni thermal spraying coating by HVOF on the fatigue and
corrosion AISI 4340 steel............................................................................................................. 276

Amaury Chabod, Nicolas Vanderesse, Jean-Yves Buffiere. Eric Maire
Study by microtomographv o f the impairment by porosity o f the fatigue resistance
o f Al-Si9Cu3 castings.... ....................................................' ........................................................277

Jiri Kunz, Ondrej Kovarik, Hynek Lauschmann, Jan Siegl, Petr Augustin
Fractographic reconstitution o f  fatigue crack growth in integrally stiffened panels............. 278

Luis Llanes, Elena Tarres, Giselle Ramirez, Carlos Alberto Botero, Emilio Jimenez-Pique 
Fatigue susceptibility under contact loading o f hardmetals coated with ceramic
f i lm s ................................................................................................................................................ 279

Iain Le May
Case studies o f three fatigue failure evaluations in aircraft.....................................................280

Anders Blom, Hans Ansell, Joakim Schön, Börje Andersson
Structural integrity o f hybrid metal composite structures in a fighter aircraft........................281

Min Liao, Guillaume Renaud
Fatigue analysis fo r  CF-18 component: wing fo ld  shear Tie Lug............................................ 282

Miroslav Novosad, Rostislav Fajkos, Bohuslav Reha, Rudolf Reznicek
Fatigue tests o f  railways axles......................................................................................................283

P osters

Martin Petrenec. Hana Tesafova, Premysl Beran, Miroslav Smid. Pavla Roupcova
Comparison o f low cycle fatigue o f ductile cast irons with different matrix alloyed
with nickel.......................................................................................................................................284

Martin Petrenec, Premysl Beran, Jiri Dluhos, Michal Zouhar, Martin Sevcik
Analysis o f fatigue crack initiation in cycled austempered ductile cast iron ...........................285

Leonardo Sandor, Ismael Politori, Cristiane Goncalves, Andre Uehara, Claudenete Leal, Marcel 
Sato, Itamar Ferreira

Fatigue crack propagation in nine steels. Type SAE 43XX, from 0.20 to 1.00 % C,
fo r  the simulation o f the fatigue behavior in a carburized layer o f the SAE 4320.................. 286

Hyun-Kyu Jun, Hyun-Seung Jung, Dong-Hyong Lee, Jung-Won Seo, Seok-Jin Kwon
Fatigue crack evaluation on the underframe o f EMU carbody.................................................287

Lina Zhang, Xueren Wu, Jianzhong Liu, Benrun Hu
Finite element analysis on the crack tip residual stress under single overload...................... 288

Mohd Fairuz ab Rahman, Reza Mohammed, Xiaobo Yu, Qianchu Liu, Graham Clark
Prediction o f stable tearing in fatigue crack growth................................................................. 289



Denise F. Laurito, Carlos Antonio Reis Pereira Baptista, Marcelo Augusto S. Torres, Antonio 
Jorge Abdalla

Microstructural effects on fatigue crack growth behavior o f  a microalloyed s tee l................ 290
Khaled Ayadi

Survey o f the propagation o f  the fissure in a polymer.................................................................291
Jong Hoon Lee, Bum Joon Kim, Moon Ki Kim, Byeong Soo Lim

Effect o f  oxidation on Kt h in 12Cr steel...................................................................................... 292
Rahi Chermahini, Majid Jabbari

Fatigue crack growth and closure behavior under multi axial loading....................................293
Fang-Wen Wang, Yi-Heng Chen

Fatigue damage driving force based on the M-integral concept.............................................. 294
Georges Ayoub, Fahmi Zairi, Caroline Frederix. Jean-Michel Gloaguen, Moussa Nait-Abdelaziz, 
Roland Seguela, Jean-Marc Lefebvre

Modelling finite deformation stress-strain response during loading-unloading o f
polyethylene over a wide range o f  crystallinities........................................................................295

Sunny Lok Hin Chan, Ung Hing Tiong, Cees Bil, Graham C lark
Some factors influencing damage tolerance under helicopter spectra.....................................296

Hermann Maderbacher, Thomas Christiner, Hans-Peter Gänser, Martin Riedler, Michael 
Stoschka, Wilfried Eichlseder

Lifetime evaluation o f  hot forged aerospace components by linking
microstructural evolution and fatigue behaviour........................................................................297

Anastasya Gromova, Yurii Ivanov, Sergey Vorobyov, Sergey Konovalov, Sergey Gorbunov, 
Victor Gromov

Ways o f the dislocation substructure evolution in austenite steel under low and
multicycle fatigue............................................................................................................................298

Vladimir Kornev, Evgeniy Karpov, Alexander Demeshkin
Damage accumulation in the pre-fracture zone under low-cyclic loading o f
specimens with the edge crack...................................................................................................... 299

Ondrej Pospichal, Barbara Kucharczykova, P. Misak, Tomas Vymazal
Freeze-thaw resistance o f  concrete with porous aggregate...................................................... 300

Barbara Kucharczykova, Zbynek Kersner, Ondrej Pospichal, P. Misak, Tomas Vymazal 
Influence o f freeze thaw cycles on fracture parameters values o f  lightweight
concrete.......................... ...............................................................................................................301

Simone Giancane, Riccardo Nobile, Francesco P anella. Vito Dattoma
Fatigue life prediction o f notched components based on a nonlinear continuum
damage mechanics model..............................................................................................................302

Heinz Werner Hoppel, Lilia May, Mathias Göken, Ruzlan Valiev
Fatigue properties o f ultrafine-grained Ti6Al4V ELI alloy fo r  medical
applications....................................................................................................................................303

Gilbert Henaff, Guillaume Benoit, Mathieu Comyn, Mustapha Jouiad
Fatigue crack growth resistance o f a Fe-40Al grade 3 alloy prepared by
mechanical alloying and forging ..................................................................................................304

Yi-Ming Jen, Yu-Hsiang Yang
A study o f Two-stage cumulative fatigue behavior fo r  CNT/epoxy composites....................... 305

Eliane Grigoletto, Itamar Ferreira
Isothermal fatigue properties o f Sn63-Pb37, Sn62-Pb36-Ag2, and Sn42-Bi58
solder jo in ts ................................................................................................................................... 306



Gilson Silva Jr., Herman J. C. Voorwald, Luiz Fabio Vieira, Maria Odila H. Cioffi, Rafael 
Gustavo Bonora

Evaluation o f WC-10Ni thermal spray coating with shot peening on the fatigue
strength o f AISI 4340 steel.............................................................................................................307

Rafael Gustavo Bonora, Herman J. C. Voorwald, Maria Odila Hilario Cioffi, Gilson Silva Jr., Luiz 
Fäbio Santos Vieira

Fatigue in AISI 4340 steel thermal spray coating by H VOF fo r  aeronautic
application................................................................................................................................ . 308

Midori Y. P. Costa, Maria Odila Hilario Cioffi, Marcelo Venditti, Herman J. C. Voorwald
Fatigue fracture behavior o f Ti-6Al-4V PVD coated ................................................................. 309

Maria Odila Hilario Cioffi, Gustavo Volpiano, Herman J. C. Voorwald, Mirabel C. Rezende 
Carbon fiber non-crimp multi-axial reinforcement and epoxy mono-component
system composite: Fatigue behavior............................................................................................310

Loic Jegou, Yann Marco, Sylvain Calloch, Cedric Doudard
Evaluation o f  the influence o f geometrical and injection parameters on the fatigue
life o f PA 66 GF50, based on heat built-up measurements..........................................................311

Janos L ukacs
Fatigue crack growth tests on type 321 austenitic stainless steel in corrosive
environment and at elevated temperature................................................................................... 312

Ung Hing Tiong, Graham C lark
The structural environment as a factor affecting coating failure in aircraft jo in ts .................313

Jung-Won Seo, Seok-Jin Kwon, Hyun-Kyu Jun, Dong-Hyong Lee
Fatigue crack growth behavior o f surface crack in rails...........................................................314

Elguja Kutelia, Nugzar Khidasheli, Olga Tsurtsumia, Gocha Beradze
The contact fatigue and the wear o f DADJ class aluminum cast iron.......................................315

Dong-Hyong Lee, Seok-Jin Kwon, Young-Sam Ham, Won-Hee You
Characterization o f fretting damage in a press-fitted shaft below the fretting

fatigue limit..................................................................................................................................... 316
Jose Costa, Jose Ferreira, Luis Abreu

Fatigue behaviour o f  butt welded joints in a high strength steel.............................................. 317
Naheen Farabi, Daolun Chen, Norman Y. Zhou

Fatigue properties o f  laser welded dual-phase steel joints....................................................... 318
Artur Mariano de Sousa Malafaia, Marcelo Tadeu Milan, Marcelo Falcao de Oliveira, Dirceu 
Spinelli

Fatigue behavior o f  friction stir spot welding and riveted joints in an Al alloy.....................319
Andres L Garcia Fuentes, Rafael D Salas Garcia, Alberto Velasquez Del Rosario, Leiry 
Centeno

Physical metallurgy o f  dissimilar steels (ASTM A240-A537) welded unions and
mechanical behavior under monotonic and cyclic loads...........................................................320

Van-Xuan Tran, D. Leguillon, A. Krishnan, L. R. Xu
Strength and fracture energy o f an adhesive bonding between similar and
dissimilar sheet materials..............................................................................................................321

Marion Risbet, Pierre Feissel, Thierry Roland, Delphine Brancherie, Jean-Marc Roelandt 
Digital image correlation technique : application to early fatigue damage
detection in stainless steel ........................................................................................................... 322

Antonio Jorge Abdalla, Carlos Eduardo Cancellier Fonseca, Carlos Antonio Reis Pereira Baptista, 
Miguel Justino Ribeiro Barbosa, Sergio Schneider, Davi Neves

Microstructure and fatigue life behavior o f an austenitic stainless steel modified
with calcium....................................................................................................................................323



Mahdi Chemkhi, Yuanyuan Pi, Delphine R etraint, Clemence Demangel, Hicham Benhayoune
Influence o f a nanocrystalline surface layer on fatigue strength o f  Ti-6Al-4V .......................324

Joao Mattos, Andre Uehara, Marcel Sato, Itamar Ferreira
Fatigue properties and micromechanism o f fracture o f an AlSiMg0.6 cast alloy
used in diesel engine cylinder head.............................................................................................. 325

Wen Tan, Michael Stoschka, Martin Riedler, Wilfried Eichlseder. Manuel W ohlfahrt 
Fatigue investigations on a forged W-link to improve the transferability o f  
specimen results to real components............................................................................................ 326


