Fatigue 2010

Procedia Engineering Volume 2, Issue 1

Prague, Czech Republic
6-11 June 2010

Volume 1 of 3

Editors:

Petr Lukas

ISBN: 978-1-62748-547-0
ISSN: 1877-7058



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2010) by Elsevier B.V.
All rights reserved.

Printed by Curran Associates, Inc. (2013)

For permission requests, please contact Elsevier B.V.
at the address below.

Elsevier B.V.
Radarweg 29
Amsterdam 1043 NX
The Netherlands

Phone: +31 20485 3911
Fax: +31 20 485 2457

http://www.elsevierpublishingsolutions.com/contact.asp

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Volume 1

FOPWANd ... ettt e e et et e e oo tt et e sabeeeaeteeeeateeeesabeeeabaseeesteeeesabeeeaasseaeasbeeeanbeeeaasseaessteeeabeeesasenaaanes 1

Fatigue, an Everlasting Materials Problem - Still En VOGUE ..............cccoiiiiiiiiii e 3
Hael Mughrabi

Small Fatigue Crack Propagation in Notched Components Under Combined Torsional and Axial

Keisuke Tanaka
The History, Logic and Uses of the Equivalent Initial Flaw Size Approach to Total Fatigue Life

PrediCtiON .......c.coiviiiiiiiiii e 47
W. Steven Johnson

Case Studies of Three Fatigue Failure Evaluations in Aircraft.................ccccooiiiiiii 59
lain Le May

Gigacycle Fatigue Behavior of High Strength Aluminum AIIOYS .............ccooiiiiiiiiiii e 65
Q. Y. Wang, T. Lib, X. G. Zenga

Crack Closure Under High Load Ratio and K,,, Test Conditions .................ccoccoiiniiiiiiiiiiiiinee e 71
Y. Yamada, J. C. Newman Jr.

Ways of the Dislocation Substructure Evolution in Austenite Steel Under Low and Multicycle Fatigue.................... 83
A. V. Gromova, Yu. F. lvanov, S. V. Vorobyov, S. V. Konovalov, S. V. Gorbunov, V. E. Gromov

Fatigue Crack Initiation at Notch Root Under Compressive Cyclic Loading ...............cccccoceviiiiiiinnien 91
Tzu-Yin (Jean) Hsu, Zhirui Wang

Cyclic Deformation Behavior of Ultra-fine Grained Copper Processed by Accumulative Roll-bonding................... 101

Charles C. F. Kwan, Zhirui Wang
Life Prediction Based on Biaxial Fatigue Crack Growth Simulated in Different Microstructures

Modeled by USing VOromOI-POLYZOMS ...........cccuiiiiiiiiiiiiiieie sttt sttt sttt e e b saeesbesbe et e sbeenbesbeenbesseenaesbeens 111
Toshihiko Hoshide

Effect of the Amplitude Loading on Fatigue Crack Growth...............cccccooiiiiiiiiiiii s 121
M. Benachour, A. Hadjoui, M. Benguediab, N. Benachour

Fatigue Performance of Resistance Spot Welds in Three Sheet Stack-ups.............cccocooiiiiiiiiiiiiiis 129
Hong-Tae Kang, llaria Accorsi, Bipin Patel, Eric Pakalnins

Phenomenological Cyclic Plasticity Model for High Cycle Fatigue.................coooiiiiiiiiiiiiee e 139
Seiichiro Tsutsumi, Masahiro Toyosada, Fionn Dunne

Fatigue Strength of Sharp Notched Plate of Zr-based Bulk Metallic Glass..................cccoeviiiiiiiiiicnccee s 147
Y. Nakai, K. Fujihara, N. Sei, K. Ando, B. K. Kim

Fatigue Crack Growth Testing Using Varying R-ratios...............ccccoooiiiiiiiiiiiii s 155
Magnus Horngvist, Thomas Hansson, Olle Clevfors

Interaction of Short Cracks with the Local MICIrOStIUCUIE .............cccooiiiiiiiiiiiciic e 163
M. Marx, W. Schaef, H. Vehoff

Influence of Non-metallic Inclusions on the Fatigue Properties of Heavily Cold Drawn Steel Wires....................... 173

Kasper Lambrighs, Ignaas Verpoest, Bert Verlinden, Martine Wevers

Fatigue Behaviour and Fractography of Extruded AZ80 Magnesium Alloys in Very High Cycle

REGIIMIE ...ttt h bbbt bbb e bR E e E e R R R R bR et h bRt bt e et nbeare 183
Kazuaki Shiozawa, Tomoki Kashiwagi, Tutomu Murai, Tooru Takahashi

Fatigue Behaviour of Dissimilar Friction Stir Spot Weld Between A6061 and SPCC Welded by a

Scrolled Groove SHOULAEr TOOL.............ccoiiiiiiiiiii bbbttt b e ab e 193
Yoshihiko Uematsu, Keiro Tokaji, Yasunari Tozaki, Yasuhito Nakashimac
Material Model for Finite Element Modelling of Fatigue Crack Growth in Concrete...................cccocoiiiiiiiinis 203

Pryl Dobromil, Cervenka Jan, Pukl Radomir
Cyclic Deformation of Ultra-fine and Nanocrystalline Metals Through Nanoindentation: Similarities

With Crack Propagation .............ccooiiiiiiiiiii ettt b et b e e bttt b bt r et nbeane 213
P. Cavaliere

Fatigue Crack Growth in Ti-6242 Under Elasto-plastic Loading Conditions ...................ccccooiiiiiiiiiniiciiis 223
Magnus Hoérnqvist, Tomas Ménsson

Fatigue Damage Driving Force Based on the M-integral Concept................ccocoiiiiiiiiiiiiiic s 231
Fang-Wen Wang, Yi-Heng Chen

Bifurcation Diagram for In-service Fatigued Metals...............cccoooiiiiiiiiiiiiii e 241

Andrey Shanyavskiy



Design of Fiber Reinforced Laminates for Maximum Fatigue Life..................ccoccooiiiiii e 251
Ahmet H. Ertas, Fazil O. Sonmez

Prediction of Threshold for Very High Cycle Fatigue (N > 107 CYCIES) .........co.covvurrerrrrerenreeeeesseeseseessesiessesssseessenneos 257
Mirco D. Chapetti

Dynamic Strain Ageing and Dynamic Precipitation in AA7030 During Cyclic Deformation ..................ccccooeininns 265
Magnus Hornqvist, Birger Karlsson

Effect of c-phase Embrittlement on Fatigue Behaviour in High-chromium Ferritic Stainless Steel......................... 275

Takayuki Yamagishi, Masayuki Akita, Masaki Nakajima, Yoshihiko Uematsu, Keiro Tokaji
Fatigue Behaviour in AZ80A Magnesium Alloy with DLC/thermally Splayed WC-12Co Hybrid

L @171 1 T T TSP PO U PR PRTPRTOPTPRPRO 283
Hironari Okada, Yoshihiko Uematsu, Keiro Tokaji

Fatigue Life of Piezoelectric Ceramics and Evaluation of Internal Damage....................ccccoooiiiiiii, 291
Mamoru Mizuno, Yuta Enomoto, Mitsuhiro Okayasu

Fatigue Susceptibility Under Contact Loading of Hardmetals Coated with Ceramic Films..................c.cccoiinins 299
L. Llanes, E. Tarrés, G. Ramirez, C. A. Botero, E. Jiménez-Piqué

Low-cycle Compression Fatigue of Reinforced Concrete Structures...............ccociiiiiiiiiiiiiciieee s 309

Piet Stroeven
An Improved Multiaxial Method to Estimate the Elastic-plastic Behavior from a Purely Elastic

1) LT ) | WO TSSO TSR PR TR UPT PR RPRPRO 315
R.J. McDonald, D. F. Socie
Effect of Strain-induced Martensitic Transformation on Fatigue Behavior of Type 304 Stainless Steel................... 323

M. Nakajima, M. Akita, Y. Uematsu, K. Tokaji

Evaluation of WC-10Ni Thermal Spraying Coating by HVOF on the Fatigue and Corrosion AISI
B340 StEEL........oooiii e 331
H. J. C. Voorwald, L. F. S. Vieira, M. O. H. Cioffi

Carbon Fiber Non-crimp Multi-axial Reinforcement and Epoxy Mono-component System Composite:

FatiGUe BERAVIOL ..........cooiiiiiiiii ettt h et bt e b bt et e bt e b e sh e e be e b b e bt ehe e nbe st e e nbesbeenenbe e 341
M. O. H. Cioffi, G. Volpiano, H. J. C. Voorwald, M. C. Rezende
Low-Cycle Thermal-Mechanical Fatigue As an Accelerated Creep Test .............c.ccooviiiiiiiiiiiiii s 349

S. T. Mandziej
Fatigue Strength of Newly Developed High-strength Low Alloy TRIP-aided Steels with Good

HArdenability ...........ooiiiiiiiii bRt e et 359
Koh-Ichi Sugimoto, Daiki Fiji, Nobuo Yoshikawa

The Lead Fatigue Crack Concept for Aircraft Structural Integrity ................cccooiiiiiii 363
L. Molent, S. A. Barter

Effect of Prior Cyclic Damage Removal on High Temperature Low Cycle Fatigue Endurance. ....................c..coe.. 379

S. R. Holdsworth, A. K. F. Maschek, L. Binda, E. Mazza
Development and Early Growth of Fatigue Cracks from Corrosion Damage in High Strength

SEAINIESS STEEL ..o s 387
E. Rezig, P. E. Irving, M. J. Robinson

Plain Fatigue Resistance of Shot Peened High Strength Aluminium Alloys: Effect of Loading Ratio ...................... 397
M. Benedetti, V. Fontanari, B. D. Monelli

Investigations of the Effect of Creep Fatigue Interaction in a Cu-Cr-Zr ALIOY............ccoooiiiiiiiiiiiiiee e 407
Pierre Marmy, Olivier Gillia

A Novel Approach to the Estimation of Strain Life Fatigue Parameters...................c.cceoiii, 417

Robert Basan, Domagoj Rubesa, Marina Franulovic, BoZidar Krizan
Influence of Testing and Tempering Temperatures on Fatigue Behaviour, Life and Crack Initiation

Mechanisms in a 5% Cr Martensitic Steel ..............occoiiiiiiiiiii e 427
D. Delagnes, F. Rézai-Aria, C. Levaillant

Shot-peening of Steam Turbine Blades: Residual Stresses and Their Modification by Fatigue Cycling ................... 441
M. N. James, M. Newby, D. G. Hattingh, A. Steuwer

Two-scale Model of Low-cycle Fatigue. Embrittlement of Prefracture Zone Material.....................ccocooiiiiiini, 453

Vladimir M. Kornev

Damage Accumulation in the Pre-fracture Zone Under Low-cyclic Loading of Specimens with the
@@ CTACK ..otttk b bt b e h e b b e h e E e b et e b e R R b b e bRt R b r et et ebeane 465
Vladimir Kornev, Evgeniy Karpov, Alexander Demeshkin

Fretting Fatigue Strength of 12% Cr Steel Under High Local Contact Pressure and Its Fracture

MECRANIES AMALYSES. ........iitiiiiiiieii ittt bbbtttk e b e s bt e e e b e e bt eh e e b e e Re e b e e R e e Rt e b e e bt e Re e nReebe e benReennenreen 475
Kunio Asai
Size Effects in Gigacycle Fatigue of High-strength Steel Under Ultrasonic Fatigue Testing................c..ccocoovninnn 485

Yoshiyuki Furuya



Effects of Laser Peening Treatment Without Protective Coating on Axial Fatigue Property of

ATIIMINUIN ALLOY ...ttt bbbttt b e e b e s b e e A e oo b e e R b e eb e e he e b e e R b e nb e e Rseeb e eseenbeebeebeenbennenrean 491
Yasuo Ochi, Takashi Matsumura, Takaaki Ikarashi, Kiyotaka Masaki, Toshifumi Kakiuchi, Yuji Sano, Takafumi
Adachi

User Friendly Assessment of Stress Intensity Factor in Thermal Shocked Cracked Structures with

Finite Boundary ReSIIaiNt ...............oooiiiiiiiiiii et e ettt 499
B. P. Fillery, X. Z. Hu

Accelerated Mechanical Fatigue Testing and Lifetime of Interconnects in Microelectronics................cccoccoevvennennn. 511
G. Khatibi, M. Lederer, B. Weiss, T. Licht, J. Bernardi, H. Danninger

Freeze-thaw Resistance of Concrete with Porous Aggregate..............ccoccovieiiiiiiiiiiii e 521
O. Pospichal, B. Kucharczykova, P. Misék, T. Vymazal

Physically-based Modeling of the Cyclic Macroscopic Behaviour of Metals.................cccooviiiiiiiiiiis 531
Maxime Sauzay, Pierre Evrard, Antonin Steckmeyer, Emilie Ferrié

Thermal Softening of Fine Pearlitic Steel and Its Effect on the Fatigue Behaviour....................ccccooiiiiiiiiins 541
K. Cvetkovski, J. Ahlstrém, B. Karlsson

X-ray Computed Tomography Vs. Metallography for Pore Sizing and Fatigue of Cast Al-alloys............................ 547
Gianni Nicoletto, Giancarlo Anzelotti, Radomila Konecna

Effect of Hydrogen Absorption on Strain-induced Low-cycle Fatigue of Low Carbon Steel..................ccocoiiinns 555
Y. Tsuchida, T. Watanabe, T. Kato, T. Seto

Contact Force Control in the Robot ENd-POint..............ccocoiiiiiiiiiiiiiiiiece e 563
Jan Kardo$

Fatigue Life Evaluation Through Field Measurements and Laboratory Tests ...............ccccoccoiiiiiiiiiiniiiciiccens 573
Kiana Kashefi, A. Peyman Zandi, Mostafa Zeinoddini

Contemporary Fatigue Damage ASPECLS ...........ccoouiiiiiiiiiiiiiiee ittt sb et besb e et e sbeeseeabeeeesbeeseesbesanenrean 583
Petr Broz

Insights Beside Assessments Into Small Volume Cyclic Response of Elastic Plastic Systems ...............c..ccccoiiiiinns 595
Yosef Katz, Henry Alush

Fatigue Assessment of Naval Welded ASSEMDBIIES ...............ccooiiiiiiiiiiiiiiic e 603

Carole Erny, David Thevenet, Jean-Yves Cognard, Manuel Kérner

Stability of Residual Stresses Created by Shot Peening of Pearlitic Steel and Their Influence on
Fatigue BERAVIOUL ...........ccooiiiiiii ettt bbbt bbb e e bbb et s be e bt sbe e b e nre e 613
K. Dalaei, B. Karlsson, L.-E. Svensson

Low Cycle Fatigue and Deformation Behaviour of Austenitic Manganese Steel in Rolled and in As-

CAST COMAILIOMS ...ttt bbbkt e b e bt e e e e b e e b e eh et e Ee oAb e eh b e beeb e e bt eheenbesbeenbesbeenenbeen 623
Martin Schilke, Johan Ahlstrom, Birger Karlsson

Automated Fatigue Crack Growth Analysis of COMPONENTS...............ccocciiiiiiiriiiiii e 629
R. C. McClung, Y-D. Lee, W. Liang, M. P. Enright, S. H. K. Fitch

Effect of Cold Driving Process on Fatigue Life of Helicopter Fuselage Joints ..................ccccoooiiiiiiiiiniiiiiis 639

Fabio Vigano, Andrea Manes, Marco Giglio
Evaluation of WC-10Ni Thermal Spray Coating with Shot Peening on the Fatigue Strength of AISI

B340 STEEL..........eieiii ettt bt b e bR R R e oAb e SR £ e R e R £ e R e AR £ e Rt eRE e R e eR e e eReeR e e bt eRe e Rt eRe e bt aReenenrean 649
G. S. Junior, H. J. C. Voorwald, L. F. S. Vieira, M. O. H. Cioffi, R. G. Bonora
Investigation of Localized Damage in Single Crystals Subjected to Thermalmechanical Fatigue (TMF) ................. 657

Sten Johansson, Johan Moverare, Daniel Leidermark, Kjell Simonsson, Jan Kanesund
Transformation of Defects Into Fatigue Cracks; the Role of Kt and Defect Scale on Fatigue Life of

INON-PIiStiNe COMPOIMEIIES .........c..iitiiiiitiiiiiti ettt bbb bt s bt e e b e e bt e bt e b e e be e bt eh b e s bt e b e e bt sbe e st e e beeanesneenbeareen 667
A. Cini, P. E. Irving
Thermal Fatigue Evaluation of Cast Iron Discs for Railway Vehicles ..., 679

B.C. Goo, C. H. Lim
Influence of Minimum Temperature on the Thermomechanical Fatigue of a Directionally-solidified

INI-DASE SUPETALLOY ........oeiitiiiiiiii et b e bbb s bt et e bt e b e sh e e b e e b e e b e sb b e nbe ek e e bt eheenbesbeenbesbeenbenbeen 687
Robert A. Kupkovits, Daniel J. Smith, Richard W. Neu

Fatigue Behaviour of Butt Welded Joints in a High Strength Steel..................cccccooiiiiiii s 697
J. D. M. Costa, J. A. M. Ferreira, L. P. M. Abreu

Finite Elements Prediction of Thermal Stresses in Work Roll of Hot Rolling Mills.................ccoceciiiiniiiiiiiinnies 707
D. Benasciutti, E. Brusa, G. Bazzaro

Fatigue Behaviour of ODS Ferritic-martensitic Eurofer Steel ..................ccocoiiiiiiii e 717
I. Kubena, T. Kruml, P. Spatig, N. Baluc, Z. Oksiuta, M. Petrenec, K. Obrtlik, J. Polak

Multiaxial Damage Assessment and Life Estimation: Application to an Automotive Exhaust Manifold.................. 725

Cristiana Delprete, Raffaella Sesana, Andrea Vercelli



Fatigue Crack Propagation in Nine Steels, Type SAE 43XX, from 0.20 to 1.00 % C, for the Simulation

of the Fatigue Behavior in a Carburized Layer of the SAE 4320 ...
L. T. Sandor, I. Politori, C. S. Gongalves, A. Y. Uehara, C. V. Leal, M. Sato, |. Ferreira

High Cycle Fatigue Behaviour of Magnesium ALIOYS ............cccoiiiiiiiiiiiii e
L. Nascimento, S. Yi, J. Bohlen, L. Fuskova, D. Letzig, K. U. Kainer

Fundamental Mechanisms of Surface Damage Associated to the Localization of the Plastic

Deformation in FAtIGUE .............ccoiiiiiiiii bbbt
H. S. Ho, M. Risbet, X. Feaugas, J. Favergeon, G. Moulin

Fatigue Properties and Micromechanism of Fracture of an AISiMg0.6 Cast Alloy Used in Diesel

Engine CyINder Head ...............oooiiiiiiiiii ettt n e n e s e e e s e e e nre e s e ne e s
J.J. |. Mattos, A. Y. Uehara, M. Sato, |. Ferreira

Low Cycle Thermal Fatigue of Aluminum Alloy Cylinder Head in Consideration of Changing

MEtrolo@Y MICTOSTIUCTUIE .......couviiiiiiiiiiiiii ittt e bbb e bbb e bt s b e a e b e e b e sb e e b et e e abesbe e b be e
Tsuyoshi Takahashi, Katsuhiko Sasaki

A Review of Crack Closure Measurement by Compliance Technique and the Normalized-extended

ASTM Method As a Currently Most Refined, Practical and Simple One ................cocooiiiiiiiiiiiiis
J.H. Song, Y. I. Chung

Volume 2

CCF Modelling with Use of a Two-timescale Homogenization Model ....................cccoooiiiiiiiiiiiiii s
Denis Aubry, Guillaume Puel

Evaluation of the Effect of Strain Hold Time on Nonprroportionlly Combined Axial/torsional Fatigue

Life of SUS304 and 316LC StEElS ..........c.ocooiiiiiii e et
Katsuyuki Tokimasa, Yuya Miyahara

Rotating Bending Fatigue Tests for Aluminum Alloy 6061-T6, Close to Elastic Limit and with

Artificial PItING HOLES...........cocooiiiiiiii e
Gonzalo M. Dominguez Almaraz, Victor H. Mercado Lemus, J. Jesus Villalon Lopez

On Thermo-mechanical Fatigue in Single Crystal Ni-base Superalloys ..............cccccoiiiiiiiiiiiiiiii s
Robert L. Amaro, Stephen D. Antolovich, Richard W. Neu, Alexander Staroselsky

Effect of Pin Tool Thread Orientation on Fatigue Strength of Friction Stir Welded AZ31B-H24 Mg

BULE JOINTS ...ttt h e eR e e R e e e R e R e e nR e e e e nnr e s
S. M. Chowdhury, D. L. Chen, S. D. Bhole, X. Cao

Fatigue Properties of Laser Welded Dual-phase Steel JOINtS................cccooooeiiiiiiiiiiiic e
N. Farabi, D. L. Chen, Y. Zhou

Isothermal and Thermomechanical Fatigue of Titanium AHNOYS ...............cccocoiiiiiiiiiiii s
Thomas K. Heckel, Hans-Jurgen Christ

New Technologies for Sharing Research Data and Costs...............cccooeiiiiiiiiiiii e
Jan Papuga

Fatigue Crack Growth Behavior of Surface Crack in Rails..............cccoooi e
Jungwon Seo, Seokjin Kwon, Hynukyu Jun, Donghyeong Lee

Effect of Surface Residual Stress and Inclusion Size on Fatigue Failure Mode of Matrix HSS in Very

High Cycle REGIME .........ocviiiiiiiiiiitii et e b b e e e e b et e e e bbb be e
Yuuji Shimatani, Kazuaki Shiozawa, Takehiro Nakada, Takashi Yoshimoto

Short Crack Growth in Polycrystalline Materials ..............c.ccooiiiiiiiiiiiii s
Jaroslav Polak, Tomas Kruml, Karel Obrtlik, Jiri Man, Martin Petrenec

Fatigue Crack Evaluation on the Underframe of EMU Carbody..............cccocoiiiiiiiii e
Hyun-Kyu Jun, Hyun-Seung Jung, Dong-Hyung Lee, Jung-Won Seo, Seok-Jin Kwon

Cyclic Behavior of Short Glass Fiber Reinforced Polyamide for Fatigue Life Prediction of Automotive

01 1111 70) 1 12 1 LT PP PT ST PP PSPPI
A. Launay, Y. Marco, M. H. Maitournam, |. Raoult, F. Szmytka

Cement Based Composites for Thin Building Elements: Fracture and Fatigue Parameters...................ccccccooeninnns
Stanislav Seitl, Vlastimil Bilek, Zbynek Kersner, Jiri Vesely

Influence of Heat Treatment on Fatigue Behaviour of 4130 AISI Steel...........cccccoooiiiiiiiiiiiiii s
Hélene Bultel, Jean-Bernard Vogt

Cyclic Loading Behavior of Micro-sized Polycrystalline Copper Wires.................ccooiiiiiiiiniiii s
Bo Yang, C. Motz, W. Grosinger, G. Dehm

Initiation and Propagation of Short Fatigue Cracks in Forged Ti6Al4V...............ccooiiiiiiiiiiiis
Helge Knobbe, Philipp Koster, Hans-Jirgen Christ, Claus-Peter Fritzen, Martin Riedler



Crack Initiation and Short Crack Growth in Metastable Austenitic Stainless Steel in the High Cycle
FatiGUe REGIIMIE ........ooiiiiiiii ettt bt b bt h e e e e E e e b e bt e bt e R e e b e eh e e e e e be e bt eheeneeebeenbesneenenrean 941
I. Roth, M. Kibbeler, U. Krupp, H.-J. Christ, C.-P. Fritzen

An Energetic Criterion for the Fatigue of Rubbers: An Approach Based on a Heat Build-up Protocol

and p-tomography MEASUTEIMENES. .............ccoiiiiiiiitetit ettt ettt b et et b et b et b et e e s e e bttt b e et seene e 949
V. Le Saux, Y. Marco, S. Calloch, C. Doudard, P. Charrier
Influence of Freeze—thaw Cycles on Fracture Parameters Values of Lightweight Concrete ...................ccccoeeininns 959

B. Kucharczykova, Z. Kersner, O. Pospichal, P. Misak, T. Vymazal

Fast Characterization of High-cycle Fatigue Properties of a Cast Copper—aluminum Alloy by Self-

heating Measurements Under Cyclic LOadings...............coiiiiiiiiiiiiiicc et 967
A. Ezanno, C. Doudard, S. Calloch, T. Millot, J.-L. Heuzé

Modelling Finite Deformation Stress-strain Response During Loadingunloading of Polyethylene Over

a Wide Range of Crystallinities ................cocooiiiiiiiiiiiii s 977
G. Ayoub, F. Zairi, C. Fréderix, J. M. Gloaguen, M. Nait-Abdelaziz, R. Seguela, J. M. Lefebvre

Multiaxial Fatigue Life Prediction of Rubber-like Materials Using the Continuum Damage Mechanics

APPIOACK ... R LR b e R e R e bbb e r et nn et en 985
G. Ayoub, M. Nait-Abdelaziz, F. Zairi, J. M. Gloaguen

A Fatigue Multi-site Cracks Model Using Coalescence, Short and Long Crack Growth Laws, for

ANodized ATUMINUIN ALLOYS ......c..oiuiiiiiiiiii ittt b et s bt et e bt e b e sb e e be st e et e sbeenbesbeenbesneenaesreen 995
M. Chaussumier, M. Shahzad, C. Mabru, R. Chieragatti, F. Rezai-Aria

An Analytical Model of Plasticity Induced Crack CIOSUIE ...............ccooiiiiiiiiiiiieiiie e 1005
F. V. Antunes, D. M. Rodrigues, R. Branco

Influence of Anodizing Process on Fatigue Life of Machined Aluminium AlOy...............ccccoooiiiiniiiiniii, 1015

M. Shahzad, M. Chaussumier, R. Chieragatti, C. Mabru, F. Rezai-Aria
Influence of Grain Size and Precipitates on the Fatigue Lives and Deformation Mechanisms in the

VHICTFAT@GIIME.........cueiiuiiiiiiteeieeett ettt ettt bt bt ekt e b e e b e e bt e bt e o bt e b e 2 A b e eh £ e oe e e b e e b e e bt e e e e R e e m b e ehe e nbeeb e et e she e e e nbeennenbeenes 1025
Heinz Werner Hoppel, Michaela Prell, Lilia May, Mathias Goken

Application of Digital Image Correlation to the Investigation of Crack Closure Following Overloads................... 1035
D. Nowell, P. F. P De Matos

Simulation-based Extreme Value Marked Correlations in Fatigue of Advanced Engineering Alloys.................... 1045
Craig P. Przybyla, David L. McDowell

Continuous Damage Deactivation in Modeling of Cycle Fatigue of Engineering Materials .....................c.ccooenenn. 1057
Artur Ganczarski, Marcin Cegielski

Fatigue Crack Initiation in a Notched Single-crystal Superalloy Component..................ccocoiviiiniiniiineniene e 1067
Daniel Leidermark, Johan Moverare, Kjell Simonsson, Séren Sjostrom, Sten Johansson

The Effects of Residual Stresses on the Fatigue Life of 5083-O Aluminum Alloy Spot Welded Joints.................... 1077

Soran Hassanifard, Mohammad Zehsaz
Fatigue Behaviour and Lifetime Calculation of the Cast Irons EN-GJL-250, EN-GJS-600 and EN-

GIVA400....... bR e bbb re s 1087
Holger Germann, Peter Starke, Eberhard Kerscher, Dietmar Eifler

Fatigue Crack Growth Behaviour of Inconel 718 with High Temperature Hold Times.................c.ccooovvinininnnnnn. 1095
David Gustafsson, Johan Moverare, Sten Johansson, Magnus Horngvist, Kjell Simonsson, Séren Sjéstrém, Babak
Sharifimajda

Influence of Ply-drop Location on the Fatigue Behaviour of Tapered Composites Laminates...................ccceeuenen. 1105
A. Weiss, W. Trabelsi, L. Michel, J. J. Barrau, S. Mahdi

A Probabilistic Estimation Method of Multiple Site Damage Occurrence for Aircraft Structures.......................... 1115
Jianyu Zhang, Rui Bao, Xiang Zhang, Binjun Fei

Fatigue Life Prediction of Components Made of Spheroidal Graphite Cast Iron...................ccccooiiniiiiniininicie. 1125
M. Shirani, G. Harkegérd, N. Morin

Using Statistical Compatibility to Derive Advanced Probabilistic Fatigue Models .................cccocoiniiiniiiiniiiniees 1131
Alfonso Fernandez-Canteli, Enrique Castillo, Manuel Lépez-Aenlle, Stanislav Seitl

An Experimental and Numerical Lifetime Assessment of Al 2024 Sheet..............cccooeciiiiiiie 1141

Shehzad Saleem Khan, Dieter Hellmann, Olaf Kintzel, Jorn Mosler
Behavior, Damage and Fatigue Life Assessment of Lost Foam Casting Aluminum Alloys Under

Thermo-mechanical Fatigue Conditions.................cccooiiiiiiiiiiiii e 1145
Shadan Tabibian, Eric Charkaluk, Andrei Constantinescu, Alexis Oudin, Fabien Szmytka
Thermomechanical Couplings in Crystalline Plasticity Under Fatigue Loading ..................c.ccocooiniiiiiiinnicie, 1155

R. Seghir, E. Charkaluk, P. Dufrénoy, L. Bodelot
Micromechanical Simulations for Fatigue Damage Incubation Mechanisms of LENS™ Processed

Yibin Xue, Tong Li



Combined Numerical and Experimental Investigations on Fretting Wear ................ccccocoiiiiiiininiiee 1173
T. Christiner, J. Reiser, I. Godor, H. Maderbacher, W. Eichlseder, F. Trieb, R. Stthlinger

Identification of the Net Effective Strain-life Model for a Puddle Iron from the Portuguese Fao

RiVeted ROAA BIItGE. .........cc.ooiiiiiiiiiiiiie et bbbttt b e s e s bt e e b e e st e s bt et e e beenbenbe e b e e beenen 1181
A. M. P. De Jesus, A. L. L. Da Silva
Experimental and Numerical Investigations of External Reinforced Damaged Pipelines....................cccccoininnnnnne 1191

Janos Lukécs, Gyula Nagy, Imre Térék, Janos Egert, Balazs Pere

Fatigue Crack Growth Tests on Type 321 Austenitic Stainless Steel in Corrosive Environment and at
Elevated TeMPEIAtUIe. .............coouiiiiiiiieeiiete ettt ettt et bt et s bt e et ek e e b e sb e et e e b e e m b e ab e e s et eb e e m b e nbeeseeebeenbenbeereenneanean 1201
Janos Lukéacs

Application of the Covariance on the Critical Plane for Determination of Fatigue Life Under Cyclic

LOAAING.......oeeieetiee ettt bbbttt bbbtttk e e R bR £ e et R e oAb e ARt oA E e R e oAb e R £ oA e e Rt e R b e Rt e bt e ke he e b e b e e b nre s 1211
Karolina Walat, Tadeusz Lagoda

The Contact Fatigue and the Wear of DADI Class Aluminum Cast Iron................cococniiiiiiine 1219
Elguja Kutelia, Nugzar Khidasheli, Olga Tsurtsumia, Gocha Beradze

Fatigue Life Prediction for Large Threaded COMPONENLS ................ccooiiiiiiiiiiiiiieiiie s 1225

Ali Cetin, Gunnar Harkegard

Degradation of Fatigue Properties in High Pressure Gaseous Hydrogen Environment Evaluated by

CYClic Pressurization TeSES ............ccoooiiiiiiiiiiiie ettt ettt s bt et e bt e a e sb e e s b e ke et e s bt et e sbeenbesbeereenbeanees 1235
Jun Nakamura, Mitsuo Miyahara, Tomohiko Omura, Hiroyuki Semba, Masayuki Wakita, Youhei Otome

Effects of Cycle Frequency on Corrosion-fatigue Crack Growth in Cathodically Protected High-

SEFENGEI STEELS ...ttt b E b e bbb R R bbb bbb 1243
M. Knop, J. Heath, Z. Sterjovski, S. P. Lynch
On the Distributions of Fatigue Lives and Defect-sizes in the Die-cast Magnesium Alloy AZ91 ................coovvvnenen. 1253

S. Ishihara, S. Yoshifuji, T. Namito, T. Goshima

Implementation of Expert System on Estimation of Fatigue Properties from Monotonic Mechanical

Properties INCIUAING HATAMESS ............ccooiiiiiiiiiiieii et bbbttt b e et sbe e b e sbe e e ebeenees 1263
Jun-Hyub Park, Ji-Ho Song, Taeyoung Lee, Kwang-Soo Lee

Fatigue Properties and Crack Propagation Behavior of Stainless Cast Steel for Turbine Runner of

Hydraulic POWeEr GeNEIatioN ..............coooiiiiiiiiiiitiitiie et b bbb ettt b et b e r e et nb e 1273
Masahiko Natsume, Yoshiichirou Hayashi, Hiroyuki Akebono, Masahiko Kato, Atsushi Sugeta

Application of Quantitave Image Analysis of Graphite Structures for the Fatigue Strength Estimation

OF Cast IrOm IMIALETIALS ...........ooviiiiiiiii ettt b e bttt b e e b e sb e e e e b e et e s bt e b e ebe e b e sbeereenbeeneas 1283
Thiago Rausch, Paul Beiss, Christoph Broeckmann, Stefan Lindlohr, Rolf Weber

Stress Softening of Carbon Black Filled SBRs Submitted to Various Large Strain Uniaxial Tension

L0570 L= TS OO PUURO O PRSP PR PPTTRTOON 1291
M. Brieu, J. Diani, C. Mignot, C. Moriceau

Corrosion Fatigue Crack Initiation Behavior of Stainless Steels................cccocoiiiiiii e 1297
Ryuichiro Ebara

Fatigue Damage Evolution of Fiber Reinforced Composites with Digital Image Correlation Analysis................... 1307

S. Giancane, F. W. Panella, R. Nobile, V. Dattoma

Fatigue Life Prediction of Notched Components Based on a New Nonlinear Continuum Damage
IMECRANIES IMIOAEL ...ttt b e h et b et s bt e e e b e e b e e bt e bt b e e m b e eb e e s e e b e e m b e e Re e e e ek e enbesbe e b e e neene s 1317
S. Giancane, R. Nobile, F. W. Panella, V. Dattoma

Fatigue Strength and Failure Mechanisms in the VHCF-region for Quenched and Tempered Steel

42CrMoS4 and Consequences t0 Fatigue Design ...............cooooviiiiiiiiiiiiiie e 1327
Brita Pyttel, Daniela Schwerdt, Christina Berger
The Role of Sampling Position on Fatigue of Austempered Ductile Iron................ccocoeoiiiiiiniinnee 1337

M. Wohlfahrt, C. Oberwinkler, S. Tunzini, A. Rauscher, R. De La Prida Caballero, W. Eichlseder
Fatigue Behaviour of the Superalloy IN 713C under LCF-, HCF- and Superimposed LCF/HCF-

JOAAIME ...tttk h bt e et b e e bt e bt e E e ke e AR SR £ e Rt R e oAb e AR e e AR e R £ oAb e eR e e AR e R e e AR e eR e e R e e Rt eRe e b e nbe e e arean 1343
Domnin Gelmedin, Karl-Heinz Lang

Fatigue Crack Initiation Modeling of 316LN Steel Based on Non Local Plasticity Theory..............cc.coceoiiviinnnnnn. 1353
Julien Schwartz, Olivier Fandeur, Colette Rey

Influence of TBC end Geometry on the TMF Life of an APS TBC............ccocooiiiiiiiiiineccesee e 1363
Soren Sjostrom, Hakan Brodin

Crack Growth Behavior of Low-alloy Bainitic STCrV4 Steel.............cccccooiiiiiiiiiiii e 1373

H.-G. Lambers, B. Gorny, S. Tschumak, H. J. Maier, D. Canadinc

Influence of Prestraining on the High-temperature Fatigue Behaviour of Polycrystalline Nickel-based
Superalloys in the VHCE RANEE............ccooiiiiiiiiiiiiieie ettt sttt e e bbb e se bt et e nbeebeenbeanrenbesseens 1383
Christian Stocker, Martina Zimmermann, Hans-Jirgen Christ



The Structural Environment As a Factor Affecting Coating Failure in Aircraft Joints...................ccociiiiiiinnnnn. 1393
Ung Hing Tiong, Graham Clark

CDM Approach Applied to Fatigue Crack Propagation on Airframe Structural Alloys..............cc.ccoovviriiiininnn. 1403
Hamon Frangois, Henaff Gilbert, Halm Damien, Gueguen Mikaél, Billaudeau Thomas

Observation of Crack Propagation Under Torsion Fatigue Tests by Synchrotron Radiation nCT

TINAGINE ...t h bbb e R R R R R bR R R R R Rt b bbb n et b e n e 1413
Daiki Shiozawa, Yoshikazu Nakai, Tomonobu Murakami
Plastic Deformation Behavior of Cu Thin Films During Fatigue Testing................c.cccccoiiiiiiiinniee 1421

Chung-Youb Kim, Ji-Ho Song, Yun Hwangbo, Heung-Soo Shim
Fatigue Crack Growth Resistance of a Fe-40Al Grade 3 Alloy Prepared by Mechanical Alloying and

L 0] e 1 T TSSO RO PRT U PR URPPRTTPON 1431
G. Hénaff, G. Benoit, M. Comyn, M. Jouiad

Synergistic Action of Fatigue and Corrosion During Crack Growth in the 2024 Aluminium Alloy ........................ 1441
Frédéric Menan, Gilbert Hénaff

Experimental and Statistical Investigation of the Weakest Link Integral and the Volume Effect ......................... 1451
Kristoffer Karlén, Marten Olsson

The Development of ADI and IDT in Ttaly ..........cccooiiiiiiiii et 1459
S. Masaggia

Influence of Thermal Ageing on Cyclic Mechanical Properties of SnAgCu Alloys for Microelectronic

F TS 1111]) 1T ROOT PR PT PR PPRTRTPON 1477
B. Dompierre, V. Aubin, E. Charkaluk, W. C. Maia Filho, M. Brizoux

Effect of Temperature on the Low Cycle Fatigue Behavior of Glidcop AL-15................coooiiiiiii, 1487
Abderrazak Daoud, Jean-Bernard Vogt, Eric Charkaluk, Lin Zhang, Jean-Claude Biasci

Some Factors Influencing Damage Tolerance Under Helicopter Spectra...............c.ccocoiiiiininiiiiicicscee 1497

S. L. H. Chan, U. H. Tiong, C. Bil, G. Clark
Fatigue Strength and Failure Mechanism for the Aluminium Wrought Alloy EN AW 6056 in the

VHCF-region and Influence of Notches and Compressive Residual Stresses..............c.ccocooveviiiiiiinncncin 1505
Daniela Schwerdt, Brita Pyttel, Christina Berger

Prediction of Stable Tearing in Fatigue Crack Growth ................cccccoiiiiiiiiii s 1515
Mohd Fairuz Ab Rahman, Reza D. Mohammed, Xiaobo Yu, Qianchu Liu, Graham Clark

Corrosion Treatments and the Fatigue of Aerospace Structural Joints...............ccccooviiiiiiiiiiie 1523
Aditya Jaya, Ung Hing Tiong, Reza Mohammed, Cees Bil, Graham Clark

Self-arresting Fatigue Cracks at Notches in Nodular Cast Iron ..o 1531
H. R. Zambrano, G. Harkegard

The Influence of Shot Peening on the Fatigue Behaviour of Duplex Stainless Steels.................ccoccoonininiiiininnn. 1539
P. Sanjurjo, C. Rodriguez, I. F. Pariente, F. J. Belzunce, A. F. Canteli

Near-threshold Fatigue Crack Propagation and Internal Cracks in Steel..................cccooiiiiiii e 1547

S. Stanzl-Tschegg, B. Schonbauer
Influence of Overloads on the Fatigue Crack Growth in Nodular Cast Iron: Experiments and

Numerical SIMUIATION............cocoiiiiii bbbt e e nb e e re e s 1557
T. Mottitschka, G. Pusch, H. Biermann, L. Zybell, M. Kuna
Fatigue Assessment of Thermal Cyclic Loading Conditions Based on a Short Crack Approach........................... 1569

Kai Bauerbach, Michael Vormwald, Jurgen Rudolph

Volume 3
Simulation of Plastic Deformation Initiation in Crystal Materials Under Dynamic Loading...................cc..coeee 1579
D. S. Kryzhevich, K. P. Zolnikov, S. G. Psakhie
Simulation of Nanoparticles with Block Structure Formation by Electric Dispertion of Metal Wire.................... 1589

A. V. Abdrashitov, D. S. Kryzhevich, K. P. Zolnikov, S. G. Psakhie
Thermal Fatigue Loading for a Type 304-L Stainless Steel Used for Pressure Water Reactor:

Investigations on the Effect of a Nearly Perfect Biaxial Loading, and on the Cumulative Fatigue Life .................. 1595
Antoine Fissolo, Jean Marc Stelmaszyk, Cédric Gourdin, Pauline Bouin, Grégory Pérez

Assessment of Improvement Techniques Effect on Fatigue Behaviour of Friction Stir Welded

Aerospace AIUMINIUIM ALLIOYS ..........ooouiiiiiiiiii ettt b et et et e e b e s bt e e e s be et e saeebeabeenbenreenes 1605
Catarina Vidal, Virginia Infante, Pedro Vilagca

Fatigue in AISI 4340 Steel Thermal Spray Coating by HVOF for Aeronautic Application ...................ccooviinn. 1617
R. G. Bonora, H. J. C. Voorwald, M. O. H. Cioffi, G. S. Junior, L. F. V. Santos

AFM Study of Surface Relief Evolution in 316L Steel Fatigued at Low and High Temperatures ........................... 1625

J. Man, M. Valtr, A. Weidner, M. Petrenec, K. Obrtlik, J. Polak



Determination of the Threshold Values of Orthotropic Bi-material Notches...................ccooiiiiiininiiiiee 1635
Jan Klusak, Toméas Profant, Michal Kotoul

Definition and Experimental Validation of a New Model for the Fatigue of Elastomers Incorporating

Deviations from Miners Linear Law of Cumulative Damage.................cccocooviiiiiiiiiiiiineee s 1643
Audrey Jardin, Jean-Baptiste Leblond, Daniel Berghezan, Maude Portigliatti
Fatigue Life Changing in Rolled Carbon Steel After Plasma Termochemical Treatments..................ccccooininnnnnen. 1653

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

Adjusting the Very High Cycle Fatigue Properties of a Metastable Austenitic Stainless Steel by Means

Of the MArtensite COMEENT ............ociiiiiiiiiiti ettt ettt e b e s bt et e be e s e sb e e s e e e been b e nbeesbeebeenbenbeeseenbeannn 1663
C. Muller-Bollenhagen, M. Zimmermann, H.-J. Christ

Fatigue Analysis for CF-18 Component: Wing Fold Shear-Tie Lug.................cccooiiiiiiniiiiiice 1673
Min Liao, Guillaume Renaud

Fatigue Properties of Nanocrystallized Surfaces Obtained by High Energy Shot Peening..................c..cccoovvnnnnnn. 1683
S. Bagherifard, |. Fernandez Pariente, R. Ghelichi, M. Guagliano

Influence of Impact Dents on the Fatigue Strength of Aluminium Alloy Friction Stir Welds ....................c.co 1691
X. Zhang, B. Chan, S. Lama, V. Satikumar, S. Shi, R. Bao

Simulation of Stage I-Short Crack Propagation in Forged Ti6Al4V ..............c.cccooiiiiiiiiiiiiiii e 1701
Philipp Koster, Helge Knobbe, Claus-Peter Fritzen, Hans-Jurgen Christ, Martin Riedler

Fractographic Reconstitution of Fatigue Crack Growth in Integrally Stiffened Panels...................ccocveiiinnnnnn 1711
Jiri Kunz, Ondrej Kovarik, Hynek Lauschmann, Jan Siegl, Petr Augustin

Multiaxial Approach for Local Elastic Stress Analysis ............ccooooiiiiiiiiiiiii e 1721

Vladimir Stavrovsky, Jan Papuga, Milan RuZicka

Influence of Thermal and Thermomechanical Treatments on the Fatigue Limit of a Bainitic High-

Strength Bearing STl ..ot bbbt b e bRt e e b e b e neene s 1731
Eberhard Kerscher, Karl-Heinz Lang

Towards a Faster Determination of High Cycle Fatigue Properties Taking Into Account the Influence

of a Plastic Pre-strain from Self-heating Measurements .................cccccvviiiiiiiiiii 1741
R. Munier, C. Doudard, S. Calloch, B. Weber

Characterization of Foreign Object Damage (FOD) and Early Fatigue Crack Growth in Laser Shock

Peened Ti-6AL-4V Aerofoil SPeCimens.............ocoiiiiiiiiiiiii et 1751
S. Spanrad, J. Tong
Laboratory Tests of a Typical Fatigue Prone Riveted Steel Railway Bridge Structural Detail ................................ 1761

Jozef Gocal, Josef Vican, Richard Hlinka, Jozef Jost
Thermomechanical Fatigue of Cast Aluminium Alloys for Cylinder Head Applications—experimental

Characterization and Life Prediction ................ccoccooiiiiiiiiiiii 1767
Markus Bernd Grieb, Hans-Jurgen Christ, Burkhard Plege
Microstructural Effects on the Fatigue Crack Nucleation in Cold Work Tool Steels................cccocooiviiiiniiiennnnns 1777

Ingrid Picas, Ndria Cuadrado, Daniel Casellas, Alexey Goez, Luis Llanes

Micromechanical Simulation for Texture Induced Uncertainty in Fatigue Damage Incubation Using
Crystal PIasticity IMOAEL ...........ccooiuiiiiiiiei ettt b e b et b e e e s bt e s e e ke e b e sbe e b e et e e b e nbeeseenbeanean 1787
Yibin Xue, Benjamin Bode, Angelika Briickner-Foit

Influence of Heat Treatment on the Fatigue Behaviour of Two Aluminium Alloys 2024 and 2024

PIALEA ... R R R R bR E e h R R R e b e bR b b et b e n e 1795
A. May, M. A. Belouchrani, S. Taharboucht, A. Boudras

Fatigue Damage of AISI 304 LN Stainless Steel: Role of Mean Stress.............ccoccooiiiiiiiininiiiicne e 1805
K. K. Ray, K. Dutta, S. Sivaprasad, S. Tarafder

Fatigue Behavior of Friction Stir Spot Welding and Riveted Joints in an Al Alloy..............c.ccocoiiiniiiiiiinieee, 1815
A. M. S. Malafaia, M. T. Milan, M. F. Oliveira, D. Spinelli

Evaluation of Dynamic Defect Detection in FSSW Welded Joints Under Fatigue Tests ...............c.ccooviiinininnne 1823

A. M. S. Malafaia, M. T. Milan, M. F. Oliveira, D. Spinelli
Experimental and Numerical Investigations of Fatigue Crack Growth in Various Specimen

GROMMELTIES. ...ttt ettt h bbbttt h bt b e b b et h e b e e E £ H e R E b e eh e b e b e AR A E e bt et h e bt bbbt b e n e 1829
Igor Varfolomeev, Michael Luke, Sergii Moroz

Investigation of Variability in Fatigue Crack Nucleation and Propagation in Alpha+Beta Ti-6Al-4V .................... 1839
Patrick J. Golden, Reji John, W. John Porter 111

Experimental Determination of the Fatigue Life of Modified Threaded Pipe Couplings.................ccoocvviinininnnnnn. 1849
Jeroen Van Wittenberghe, Jan De Pauw, Patrick De Baets, Wim De Waele, Magd Abdel Wahab, Guido De Roeck

Fatigue Fracture Behavior of Ti-0ALI-4V PVD €Coated .............cccocoiiiiiiiiiiiiicc et 1859

Midori Yoshikawa Pitanga Costa, Maria Odila Hilario Cioffi, Marcelo Lima Rossignolo Venditti, Herman Jacobus
Cornelis Voorwald



Creep-fatigue Behavior of a New Generation Ni-base Superalloy for Aeroengine Usage ................c.ccoceiiiiiine 1865
J. M. Silva, R. A. Claudio, C. Moura Branco, J. Martins Ferreira

Fatigue Life of Double Row Slewing Ball Bearing with Irregular Geometry................ccocoviiiiiininiiinenenseee 1877
Rok Potocnik, Peter Goncz, Joze Flasker, Srecko GlodeZ
Stability of Shot Peen Residual Stresses in IN100 Subjected to Creep and Fatigue Loading................c.ccccoceninns 1887

Reji John, Dennis J. Buchanan, Michael J. Caton, Sushant K. Jha

Considerations About the Welding Repair Effects on the Structural Integrity of an Airframe Critical
10 the FLGRE-Safety ..........coooiiiiiii bbbttt b e bbb b e sb e neane s 1895
Marcelino P. Nascimento, Herman J. C. Voorwald

Describing the Total Fatigue Crack Growth Curves for Aluminum Alloys with an Exponential

L DT L1 E: ¥ (1) | PO TTUUOO T OP U U RO TP RO PTURPPRTPON 1905
A. F. Siqueira, C. A. R. P. Baptista, O. L. C. Guimarées, C. O. F. T. Ruckert

Microstructural Effects on Fatigue Crack Growth Behavior of a Microalloyed Steel.................c.ccoccooviiiininininnnn. 1915
D. F. Laurito, C. A. R. P. Baptista, M. A. S. Torres, A. J. Abdalla

Effect of Retained Austenite on High Cycle Fatigue Behavior of Carburized 14NiCr11 Steel..................ccoovenren. 1927
Dalenda Jeddi, Henri-Paul Lieurade

Fatigue Behavior of Die Casting Aluminum Alloys in Air and Vacuum..............ccccoooviiiiiiiininienneeeee e 1937
Akira Ueno, Susumu Miyakawa, Koji Yamada, Tomoyuki Sugiyama

Characterization of Fretting Damage in a Press-fitted Shaft Below the Fretting Fatigue Limit........................... 1945
Dong-Hyong Lee, Seok-Jin Kwon, Young-Sam Ham, Won-Hee You

Microcrack Initiation in Low-Cycle Fatigue of an Austenitic Stainless Steel.................c.ccociviiic, 1951
P. Mu, V. Aubin

In-situ Characterization of the Microstructure Evolution During Cyclic Deformation of Novel Cast

TRIP SEEEL ...t b b bbb bt e b e bR e e bt A b e e bt b e e s bt e b b e et b e e b e b e e s e ek hb e b b e e bt nne s 1961
A. Weidner, A. Glage, H. Biermann

Fatigue Properties of Duplex-aged Ti 38-644 Metastable Beta Titanium AllOy ...............cccccoooiiiiiiiniiniicieee, 1973
A. El Chaikh, P. Schmidt, H.-J. Christ

Effect of Al-Si Diffusion Coating on the Fatigue Behavior of Cast Inconel 713LC at 800°C ..................ccoooviinnen. 1983
Martin Juli§, Karel Obrtlik, Simona PospiSilova, Toma$ Podrabsky, Jaroslav Polaka

Fatigue Behaviour of 42CrMo4 Steel Under Contact Loading................cccoooeeiiiiiiiiiiiiie 1991
Peter Géncza, Rok Potocnik, Srecko Glodez

Effect of Microstructure on Fatigue Properties of WC-Co Hard Metals.................cccoeoiiiiiiiiiiininiceee 2001
Thomas Klinsner, Stefan Marsoner, Reinhold Ebner, Reinhard Pippan, Johannes Glatzle, Arndt Piischel

The Effect of Temperature on Fatigue Strength and Cumulative Fatigue Damage of FRP Composites................. 2011
H. Mivehchi, A. Varvani-Farahani

Fatigue Crack Growth and Closure Behaviour Under Multiaxial Loading.................cccccooiiiiiininniie 2021

R. G. Chermahini, M. Jabbari

A Comparative Study on Fatigue Damage Assessment of Welded Joints Under Uniaxial Loading
Based 0n ENergy MEthods. ............coooviiiiiiiiii ittt bt bbbt b bt 2027
F. Pakandam, A. Varvani-Farahani

Fatigue Damage Accumulation in Aluminum 7050-T7451 Alloy Subjected to Block Programs Loading

UNder SteP-AOWI SEQUEIICE ............ooiiiiiiiitietie ittt ettt ettt et bt e see b e et e sbe et e sbeea b e abeese e ek e enbesbeeseeabeenbesbeeseeabeanean 2037
André L. M. Carvalho, Juliana P. Martins, Herman J. C. Voorwald

Investigation of Crack Propagation in X38CrMoVS5 (AISI H11) Tool Steel at Elevated Temperatures.................. 2045
Masood Shah, Catherine Mabru, Farhad Rezai-Aria

Simulation of Fatigue Crack Growth by Crack Tip Plastic Blunting Using Cohesive Zone Elements .................... 2055
Matthieu Maziere, Bernard Fedelich

Fatigue Crack Growth in ECAPed Commercially Pure UFG COPPer ...........ccoooiiiiiiininiiiiiiensiee e 2065
L. Collini

Fatigue Cracks in a Thermal-mechanically Processed High-strength Steel ....................ocooiiiiiininie 2075

Angelika Briickner-Foit, Frank Zeismann, Benjamin Bode, Yibin Xue

Effect of Austenite Stability on the Low Cycle Fatigue Behavior and Microstructure of High Alloyed
Metastable Austenitic Cast TRIP-STEEIS..............cccoiiiiiiiiiiiii ittt b e nesaeas 2085
A. Glage, A. Weidner, H. Biermann

Fracture Mechanics of the Three-dimensional Crack Front: Vertex Singularity Versus Out of Plain

Constraint DeSCIIPLIONS. ...........ooiiiiiii et b et bbbt r s 2095
Pavel Hutar, Martin Sevcik, Lubo$ Nahlik, Michal Zouhar, Stanislav Seitl, Zdenek Knésl, Alfonso Fernandez-
Canteli

Low Cycle Fatigue Behavior and Life Evaluation of a P/M Nickel Base Superalloy Under Different

DWEIL COMAILIONS .........vviiiiiiiiiitii ettt e e et e e e et e e e s etae e e etbteeesabeeesbeeeeasbeeeesabeeesbaeeeassseeesabeeeasaseeasbseeessbeeesteseanes 2103

Huichen Yu, Ying Li, Xinyue Huang, Xueren Wu, Duogi Shi, Xiaoguang Yang



A Study of Two-stage Cumulative Fatigue Behavior for CNT/Epoxy Composites...............ccocerirvrienininneniienennn 2111
Yi-Ming Jen, Yu-Hsiang Yang

The Effect of Vacuum-like Environment Inside Sub-surface Fatigue Crack on the Formation of ODA

Fracture Surface in High Strength Steel..............cooiiiiiiiiiiii e 2121
Takashi Nakamura, Hiroyuki Oguma, Yuto Shinohara

X-ray Computed M-tomography: A Tool for the Characterization of Fatigue Defect Population in a

Polychloroprene RUDDET ............c.ociiiiiiiiiii bbb bbb b bt b ene s 2131
Y. Marco, V. Le Saux, S. Calloch, P. Charrier
Influence of Strain Rate on P92 Microstructural Stability During Fatigue Tests at High Temperature................. 2141

P. F. Giroux, F. Dalle, M. Sauzay, C. Caés, B. Fournier, T. Morgeneyer, A. F. Gourgues-Lorenzon
Fatigue in Magnesium Alloy AZ91-Y Alumina Fiber Composite Studied by Internal Friction

IMLEASUIEIMEIIES .........oivviiiitietiete ettt e s te bt et bt et be et she e ee bt et e eh e e bt ek e e R b e e b £ e et b e e m b e Ab e e s b e ek e en b e Ab £ e s b e b e e n b e e b e e st e ke enbenbeebeebeane s 2151
W. Riehemann, Z. Trojanova, A. Mielczarek
Rolling Contact Fatigue of Railways Wheels: Influence of Steel Grade and Sliding Conditions..................cccoe..... 2161

J-F. Brunel, E. Charkaluk, P. Dufrénoy, F. Demilly

Low Cycle Fatigue Behavior of a Type 304L Austenitic Stainless Steel in Air Or in Vacuum, at 20°C
Or at 300°C: Relative Effect of Strain Rate and Environment...................c.ccocoiiiiiiiiiiiiinieee e 2171
Laurent De Baglion, José Mendez

Influence of Nitrogen Alloying on Dynamic Strain Ageing Regimes in Low Cycle Fatigue of AISI

STOLN StAINIESS STEEL.........ccueiiiiiiiiiiie ettt b etk e b s bt e bt ekt e a e sb e e s e e s ke e Rt e s bt e s besbe e st e nbeereebeene s 2181
G. V. Prasad Reddy, R. Sandhya, K. Bhanu Sankara Rao, S. Sankaran
Cyclic Deformation Behavior of a Medium Carbon Steel in the VHCF Regime..............c.ccocooiiiiiiinniiciii 2189

M. Koster, G. Wagner, D. Eifler
Cyclic Behavior and Microstructural Stability of Ultrafine-grained AA6060 Under Strain-controlled

FFABIGUE ...ttt bbbttt b e bt e bt e et h e oAbt e R £ e R e R £ oA R e AR e e ARt eRe oAb e eR £ e AR e R e e R e nR e e st e bt e Re e benre e e arean 2199
K. Hockauf, T. Niendorf, S. Wagner, T. Halle, L. W. Meyer

Fatigue Ratcheting Studies on TP304 LN Stainless Steel Straight Pipes...............ccccoconiiiiie 2209
S. Vishnuvardhan, G. Raghava, P. Gandhi, M. Saravanan, D. M. Pukazhendhi, Sumit Goyal, Punit Arora, Suneel
K. Gupta

Digital Image Correlation Technique: Application to Early Fatigue Damage Detection in Stainless

T TP PP TP PR T TP PT PR PRTPRTOPPRPRO 2219

Marion Risbet, Pierre Feissel, Thierry Roland, Delphine Brancherie, Jean-Marc Roelandt

Strain Heterogeneities Between Phases in a Duplex Stainless Steel. Comparison Between Measures
AN STMULATION ..ot ettt bt e s e s bt e s e e b e e st e s bt e b e e bt e R b e nb e e st e ebeenbenbe e b e e beeneenbenbeen 2229
A. El Bartali, P. Evrard, V. Aubin, S. Herend, I. Alvarez-Armas, A. F. Armas, S. Degallaix-Moreuil

Influences of the Manufacturing Processes on the Surface Integrity and the Resulting Fatigue

Behavior of Quenched and Tempered SAE 4140 ...............cocoiiiiiiiiiiiiiee e e 2239
M. Klein, D. Eifler

Contact Geometry Influence on the Rail/Wheel Surface Stress Distribution.................c.ccocoiiiininiis 2249
Juraj Gerlici, Tomas Lack

Fatigue Tests 0f RAIIWAY AXIES ...........ooiiiiiiiieiiiie et b bbb e e s bt et et e e b e sbe e e e abeenees 2259

Miroslav Novosad, Rostislav Fajko$, Bohuslav Reha, Rudolf Reznicek

Lifetime Evaluation of Hot Forged Aerospace Components by Linking Microstructural Evolution and

Fatigue BeRAVIOUL ............ccoooiiiiiii bbbttt b ettt ettt b e b bt 2269
H. Maderbacher, T. Christiner, H.-P. Génser, M. Riedler, M. Stoschka, W. Eichlseder

Fatigue Investigations on a Forged “W-Link” to Improve the Transferability of Specimen Results to

REAL COMPONEIIES ........oveitiiiiiiiitiiti ettt h e bt bbb e b eh £ e e e b e e b e e b e e et b e e s bt e bt e s b e b e e b e e b e e b ab e e sb e s bt e b e b b s 2277
Wen Tan, Michael Stoschka, Martin Riedler, Wilfried Eichlseder

In-situ Observations of the Effects of Orientation and Carbide on Low Cycle Fatigue Crack

Propagation in a Single Crystal SUPEralloy.............ccooiiiiiiiiiiii et b bbb ae b 2287
Xianfeng Ma, Huiji Shi, Jialin Gu, Guofeng Chen, Oliver Luesebrink, Harald Harders

Influence of Niobium Alloying on the Low Cycle Fatigue of Cast TiAl Alloys at Room and High

T@IMPEIATUIES .........eetitiieeieie ettt ettt b et b et h bt b e b e b e e b e s e e bt e b £ e E e e E e e b e s e eh e b e e b e AR e A b e bttt e b e eb e bt e bt b et et e n e 2297
T. Kruml, M. Petrenec, K. Obrtlik, J. Polék, P. Bucek

Comparison of Low Cycle Fatigue of Ductile Cast Irons with Different Matrix Alloyed with Nickel ..................... 2307
M. Petrenec, H. Tesarova, P. Beran, M. Smid, P. Roupcova

Fatigue Crack Propagation in Thin Wires of Ultra High Strength Steels .................ccoccooiiiniiie 2317
J. Petit, C. Sarrazin-Baudoux, F. Lorenzi

Wake History Effect on Closure of Short and Long Fatigue Crack in 304L Stainless Steel ...................c..ocooenn. 2327
K. Vor, C. Sarrazin-Baudoux, C. Gardin, J. Petit

Analysis of Fatigue Crack Initiation in Cycled Austempered Ductile Cast Irons................cccoceeiniiiiiiiiiiini, 2337

M. Petrenec, P. Beran, J. Dluho$, M. Zouhar, M. Sevcik



Assessment of Multiaxial Fatigue Life Prediction Methodologies for Inconel 718

M. Filippini, S. Foletti, G. Pasquero

Fatigue Analysis of Threaded Connections Using the Local Strain Approach
R. Schneider, U. Wuttke, C. Berger

The Low-cycle Fatigue of Corrosion-resistant Steels in High Pressure Hydro
A. |. Balitskii, V. I. Vytvytskyi, L. M. Ivaskevich

Author Index

BTN .o





