
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-5600-4 
 

3rd International Symposium on 
Fatigue Design and Material 
Defects (FDMD 2017) 
 

Lecco, Italy 
19 – 22 September 2017 

 

Editors: 
 
Stefano Beretta 
Stefano Foletti 
 
 

Gianni Nicoletto 
Roberto Tovo 

Procedia Structural Integrity Volume 7 

 
 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© by Elsevier B.V. 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2018) 
  
For permission requests, please contact Elsevier B.V. 
at the address below. 
  
Elsevier B.V. 
Radarweg 29 
Amsterdam 1043 NX 
The Netherlands 
 
 
Phone:  +31 20 485 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:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

EDITORIAL .......................................................................................................................................................................... 1
S. Beretta, S. Foletti, G. Nicoletto, R. Tovo 

 

FATIGUE BEHAVIOUR OF ADDITIVELY-MANUFACTURED METALLIC PARTS ............................................. 3
Nima Shamsaei, Jutima Simsiriwong 

 

DEFECT ANALYSIS AND FATIGUE DESIGN BASIS FOR NI-BASED SUPERALLOY 718 
MANUFACTURED BY ADDITIVE MANUFACTURING ............................................................................................ 11

Yoichi Yamashita, Takao Murakami, Rei Mihara, Masami Okada, Yukitaka Murakami 
 

EFFECTS OF DEFECTS, SURFACE ROUGHNESS AND HIP ON FATIGUE STRENGTH OF TI-
6AL-4V MANUFACTURED BY ADDITIVE MANUFACTURING.............................................................................. 19

Hiroshige Masuo, Yuzo Tanaka, Shotaro Morokoshi, Hajime Yagura, T. Uchida, Y. Yamamoto, Yukitaka 
Murakami 

 

FATIGUE CRACK INITIATION AND PROPAGATION FROM DEFECTS IN METALS: IS 3D 
CHARACTERIZATION IMPORTANT?......................................................................................................................... 27

Jean-Yves Buffiere 
 

CHALLENGES FOR GAS TURBINE ENGINE COMPONENTS IN POWER GENERATION ............................... 33
Martin Hughes 

 

ON THE ROLE OF INTERNAL DEFECTS IN THE FATIGUE DAMAGE PROCESS OF A CAST 
AL-SI-CU ALLOY .............................................................................................................................................................. 36

A. Brueckner-Foit, M. Luetje, I. Bacaicoa, A. Geisert, M. Fehlbier 
 

INITIATION OF FATIGUE CRACKS AND LIFETIME OF NI-BASE SUPERALLOYS AT HIGH 
MEAN STRESS AND TEMPERATURE .......................................................................................................................... 44

Ludvík Kunz, Vít Horník, Pavel Hutar, Stanislava Fintová 
 

MICROSTRUCTURE AND PRELIMINARY FATIGUE ANALYSIS ON ALSI10MG SAMPLES 
MANUFACTURED BY SLM............................................................................................................................................. 50

C. A. Biffi, J. Fiocchi, P. Bassani, D. S. Paolino, A. Tridello, G. Chiandussi, M. Rossetto,  A. Tuissi 
 

FATIGUE PROPERTIES OF ADDITIVELY MANUFACTURED ALSI10MG – SURFACE 
TREATMENT EFFECT ..................................................................................................................................................... 58

Ana D. Brandão, Johannes Gumpinger, Michael Gschweitl, Christoph Seyfert, P. Hofbauer, Tommaso Ghidini 
 

A NOVEL TEST METHOD FOR THE FATIGUE CHARACTERIZATION OF METAL POWDER 
BED FUSED ALLOYS........................................................................................................................................................ 67

Gianni Nicoletto 
 

INFLUENCE OF DEFECT SIZE ON THE FATIGUE RESISTANCE OF ALSI10MG ALLOY 
ELABORATED BY SELECTIVE LASER MELTING (SLM)....................................................................................... 75

Julius N. Domfang Ngnekou, Yves Nadot, Gilbert Henaff, Julien Nicolai, Lionel Ridosz 
 

EXPERIMENTAL EVALUATION OF FATIGUE BEHAVIORS AND TENSILE PROPERTIES OF 
SELECTIVE LASER MELTED K536 ALLOY AT ELEVATED TEMPERATURES ................................................ 84

R. D. Xu, Z. H. Jiao, H. C. Yu 
 

AS-BUILT SURFACE LAYER CHARACTERIZATION AND FATIGUE BEHAVIOR OF DMLS 
TI6AL4V .............................................................................................................................................................................. 92

R. Konecná, G. Nicoletto, S. Fintová, M. Frkán 
 

HCF RESISTANCE OF ALSI10MG PRODUCED BY SLM IN RELATION TO THE PRESENCE 
OF DEFECTS .................................................................................................................................................................... 101

S. Romano, S. Beretta, A. Brandão, J. Gumpinger, T. Ghidini 
 

AIRBUS APPROACH FOR F&DT STRESS JUSTIFICATION OF ADDITIVE MANUFACTURING 
PARTS ................................................................................................................................................................................ 109

Jon Mardaras, Philippe Emile, Alain Santgerma 
 

FATIGUE PROPERTIES OF TI6AL4V CELLULAR SPECIMENS FABRICATED VIA SLM: CAD 
VS REAL GEOMETRY ................................................................................................................................................... 116

M. Dallago, V. Fontanari, B. Winiarski, F. Zanini, S. Carmignato, M. Benedetti 
 

EVALUATION ON TENSILE AND FATIGUE CRACK GROWTH PERFORMANCES OF 
TI6AL4V ALLOY PRODUCED BY SELECTIVE LASER MELTING...................................................................... 124

Z. H. Jiao, R. D. Xu, H. C. Yu, X. R. Wu 
 

INFLUENCE OF POST FABRICATION HEAT TREATMENTS ON THE FATIGUE BEHAVIOR 
OF TI-6AL-4V PRODUCED BY SELECTIVE LASER MELTING............................................................................ 133

Gianni Nicoletto, Stefania Maisano, Michele Antolotti, Filippo Dall’Aglio 
 



DAMAGE DEVELOPMENT AND DAMAGE TOLERANCE OF STRUCTURES 
MANUFACTURED BY SELECTIVE LASER MELTING – A REVIEW .................................................................. 141

U. Zerbst, K. Hilgenberg 
 

INFLUENCE OF BUILD ORIENTATION ON STATIC AND AXIAL FATIGUE PROPERTIES OF 
MARAGING STEEL SPECIMENS PRODUCED BY ADDITIVE MANUFACTURING......................................... 149

G. Meneghetti, D. Rigon, D. Cozzi, W. Waldhauser, M. Dabalà 
 

FATIGUE PROPERTIES OF EBM AS-BUILT AND CHEMICALLY ETCHED THIN PARTS............................ 158
Theo Persenot, Jean-Yves Buffiere, Eric Maire, Remy Dendievel, Guilhem Martin 

 

STRAIN CONCENTRATIONS IN BCC MICRO LATTICES OBTAINED BY AM ................................................ 166
L. Boniotti, S. Beretta, S. Foletti, L. Patriarca 

 

EFFECT OF GRAIN SIZE ON LOW CYCLE FATIGUE LIFE IN COMPRESSOR DISC 
SUPERALLOY GH4169 AT 600  C................................................................................................................................. 174

L. L. Liu, D. Y. Hu, D. Li, R. G. Hu, Y. Gu, R. Q. Wang 
 

SAFE LIFE APPROACH CONSIDERING CREEP-FATIGUE INTERACTION AND WEIBULL 
STATISTICS FOR CRACK GROWTH EVALUATION BASED ON FIELD FEEDBACK APPLIED 
TO A GT FIRST STAGE BLADE ................................................................................................................................... 182

E. Vacchieri, B. G. Gallo, P. Guarnone, E. Poggio, P. Villari, S. R. Holdsworth 
 

AN ASSESSMENT OF THERMO-MECHANICALLY INDUCED FATIGUE DAMAGE OF A 
STEAM TURBINE SHAFT.............................................................................................................................................. 190

M. Nesládek, J. Jurenka, M. Lutovinov, M. Ružicka, P. Mestanek, J. Džugan 
 

FATIGUE ASSESSMENT OF A NOTCHED MEMBER UNDER COMBINED LCF AND HCF 
LOADING .......................................................................................................................................................................... 198

Dalila Dimaggio, Andrea Riva, Caterina Bardetta, Andrea Sanguineti, K. Storzel, Sven Käfer 
 

HIGH TEMPERATURE FATIGUE TESTING OF GAS TURBINE BLADES.......................................................... 206
M. Beghini, L. Bertini, C. Santus, B. D. Monelli, E. Scrinzi, N. Pieroni,  I. Giovannetti 

 

CRACK PROPAGATION UNDER COMBINED CYCLE FATIGUE FOR A PRECIPITATION 
HARDENED STEEL......................................................................................................................................................... 214

L. Patriarca, S. Foletti, S. Beretta, S. Parodi, A. Riva 
 

KINETICS OF CRACKS NUCLEATION ON MATERIALS INTERFACE.............................................................. 222
Robert Goldstein, Mikhail Perelmuter 

 

HARDNESS AS A TOOL FOR THE ESTIMATION OF THE MICROSTRUCTURAL 
THRESHOLD .................................................................................................................................................................... 229

Mirco D. Chapetti 
 

ANALYSIS OF CRACK EXTENSION MECHANISM IN THE NEAR-THRESHOLD REGIME IN 
AN ALUMINUM ALLOY ................................................................................................................................................ 235

M. Wicke, A. Brueckner-Foit, T. Kirsten, M. Zimmermann, F. Buel Buel, H.-J. Christ 
 

INTERACTIONS BETWEEN GRAIN SIZE AND GEOMETRICAL DEFECTS IN PURE 
ALUMINIUM IN THE HIGH CYCLE FATIGUE REGIME....................................................................................... 242

Benoît Bracquart, Charles Mareau, Nicolas Saintier, Franck Morel 
 

FATIGUE BEHAVIOUR OF AGE-HARDENED CU-NI-SI ALLOY AND EFFECT OF SPORADIC 
DISCONTINUOUS PRECIPITATES ON FATIGUE STRENGTH............................................................................. 248

M. Goto, S. Z. Han, T. Yamamoto, J. Kitamura, J. Ahn, T Iwamura, S. H. Lim 
 

DETERMINATION OF LOCAL STRESS INTENSITY FACTORS AT MICROSTRUCTURALLY 
TORTUOUS CRACK FRONTS UNDER REMOTE MODE II LOADING ............................................................... 254

Stanislav Žák, Jana Horníková, Pavel Šandera, Tomáš Vojtek, Jaroslav Pokluda 
 

POSSIBILITY OF FATIGUE DAMAGE DETECTION BY NON-DESTRUCTIVE 
MEASUREMENT OF THE SURFACE HARDNESS ................................................................................................... 262

Šulko Miroslav, Chmelko Vladimír, Miloslav Kepka 
 

IN-SITU INVESTIGATIONS OF STRUCTURAL CHANGES DURING CYCLIC LOADING BY 
HIGH RESOLUTION RECIPROCAL SPACE MAPPING ......................................................................................... 268

Annika M. Diederichs, Felix Thiel, Ulrich Lienert, Wolfgang Pantleon 
 

QUALITY CONTROL OF CAST IRON: EXTREME VALUE STATISTICS APPLIED TO CT 
MEASUREMENTS ........................................................................................................................................................... 275

S. Romano, S. Beretta, M. Cova 
 

DAMAGE DETECTION USING INFRARED THERMOGRAPHY IN A CARBON-FLAX FIBER 
HYBRID COMPOSITE .................................................................................................................................................... 283

Raghu V Prakash, Monalisha Maharana 
 

STATIC AND CYCLIC STRENGTH PROPERTIES OF BRITTLE ADHESIVES WITH 
POROSITY ........................................................................................................................................................................ 291

G. Fernandez, D. Vandepitte, H. Usabiaga, S. Debruyne 
 



ULTRASONIC INSPECTION AND DATA ANALYSIS OF GLASS- AND CARBON-FIBRE-
REINFORCED PLASTICS .............................................................................................................................................. 299

F. Schadow, D. Brackrock, M. Gaal, T. Heckel 
 

IN-SITU OBSERVATION OF CRACK PROPAGATION IN SILICON NITRIDE CERAMICS ............................ 307
Yuri Kadin, Stefan Strobl, Charlotte Vieillard, Paul Wijnbergen, Vaclav Ocelik 

 

FATIGUE LIMIT EVALUATION OF STRUCTURE MATERIALS BASED ON 
THERMOGRAPHIC ANALYSIS ................................................................................................................................... 315

R. Prochazka, J. Dzugan, P. Konopik 
 

INVESTIGATION OF CHANGING FAILURE MECHANISMS IN THE VHCF REGIME CAUSED 
BY DIFFERENT STRENGTHS OF A MARTENSITIC STEEL ................................................................................. 321

A. Giertler, K. Koschella, U. Krupp 
 

EFFECTS OF INCLUSIONS ON THE VERY HIGH CYCLE FATIGUE PROPERTIES OF A 
HIGH STRENGTH MARTENSITIC STEEL WITHIN THE TRANSITION AREA ................................................ 327

I. Miloševic, C. Garb, G. Winter, F. Grün, M. Kober 
 

EFFECT OF DEFECT SIZE ON P-S-N CURVES IN VERY-HIGH-CYCLE FATIGUE ......................................... 335
Davide S. Paolino, Andrea Tridello, Giorgio Chiandussi, Massimo Rossetto 

 

COMPARISON BETWEEN DIFFERENT METHODS FOR THE PREDICTION OF THE 
FATIGUE LIMIT OF A MEMBER WITH A SMALL CRACK .................................................................................. 343

G. Härkegård 
 

FATIGUE STRENGTH EVALUATION OF SMALL DEFECT AT STRESS CONCENTRATION ....................... 351
Mari Åman, Yuzo Tanaka, Yukitaka Murakami, Heikki Remes, Gary Marquis 

 

STUDY ON FATIGUE CRACK INITIATION AND PROPAGATION FROM FORGING DEFECTS .................. 359
Igor Varfolomeev, Sergii Moroz, Dieter Siegele, Kai Kadau, Christian Amann 

 

EVALUATION OF SIZE EFFECT IN LOW CYCLE FATIGUE FOR Q&T ROTOR STEEL............................... 368
S. P. Zhu, S. Foletti, S. Beretta 

 

EFFECT OF HYDROGEN ON VERY HIGH CYCLE FATIGUE BEHAVIOR OF A LOW-
STRENGTH CR-NI-MO-V STEEL CONTAINING MICRO-DEFECTS ................................................................... 376

Ning Wang, Long Jin, Ming-Liang Zhu, Fu-Zhen Xuan, Shan-Tung Tu 
 

AN ANALYTICAL APPROACH TO QUANTIFY THE EFFECT OF THE R-RATIO ON DA/DN IN 
THE PARIS REGIME ...................................................................................................................................................... 383

Hans-Jakob Schindler 
 

FATIGUE CRACK THRESHOLD OF BEARING STEEL AT A VERY LOW STRESS RATIO ........................... 391
Kentaro Wada, Adeyinka Abass, Saburo Okazaki, Yoshihiro Fukushima, H. Matsunaga, Kaneaki Tsuzaki 

 

OPTIMIZATION OF THE COLD-ROLLING PROCESS TO ENHANCE SERVICE LIFE OF 
RAILWAY AXLES ........................................................................................................................................................... 399

D. Regazzi, S. Cantini, S. Cervello, S. Foletti 
 

FATIGUE STRENGTH AND LIFE DETERMINATION OF WELDMENTS BASED ON 
FRACTURE MECHANICS ............................................................................................................................................. 407

U. Zerbst, M. Madia, H. Th. Beier 
 

INFLUENCE OF POROSITY ON THE HIGH CYCLE FATIGUE BEHAVIOUR OF LASER 
BEAM WELDED TI-6AL-4V BUTT JOINTS ............................................................................................................... 415

F. Fomin, N. Kashaev 
 

MULTIPLE CRACK INITIATION AND PROPAGATION IN WELDMENTS UNDER FATIGUE 
LOADING .......................................................................................................................................................................... 423

M. Madia, B. Schork, J. Bernhard, M. Kaffenberger 
 

EXAMPLES OF ACTUAL DEFECTS IN HIGH PRESSURE PIPELINES AND PROBABILISTIC 
ASSESSMENT OF RESIDUAL LIFE FOR DIFFERENT TYPES OF PIPELINE STEELS .................................... 431

Ivo Cerný, Dagmar Mikulová, Jirí Sís 
 

FATIGUE BEHAVIOUR OF DEFECTIVE CAST IRON ............................................................................................ 438
Marton Groza, Yves Nadot, Karoly Varadi 

 

A PRELIMINARY INVESTIGATION OF STRENGTH MODELS FOR DEGENERATE 
GRAPHITE CLUSTERS IN GREY CAST IRON ......................................................................................................... 446

M. Cova, P. Livieri, R. Rizzoni, R. Tovo 
 

QUANTITATIVE EVALUATION OF THE FLAKING STRENGTH OF ROLLING BEARINGS 
WITH SMALL DEFECTS: (PART 1: FEM ANALYSES OF THE STRESS INTENSITY FACTOR, 
KII, UNDER ROLLING CONTACT) ............................................................................................................................. 453

Sho Hashimoto, Hiroki Komata, Hisao Matsunaga 
 

QUANTITATIVE EVALUATION OF THE FLAKING STRENGTH OF ROLLING BEARINGS 
WITH SMALL DEFECTS: (PART 2: EVALUATION OF THE FLAKING STRENGTH OF 
ROLLING BEARINGS WITH SMALL DRILLED HOLES, BASED ON THE STRESS INTENSITY 
FACTOR) ........................................................................................................................................................................... 460

Hisao Matsunaga, Sho Hashimoto, Hiroki Komata 
 



ROLLING CONTACT FATIGUE DAMAGE FROM ARTIFICIAL DEFECTS AND SULPHIDE 
INCLUSIONS IN HIGH STRENGTH STEEL............................................................................................................... 468

Taizo Makino, Yutaka Neishi, Daiki Shiozawa, Shoichi Kikuchi, H. Saito, K. Kajiwara, Yoshikazu Nakai 
 

INVESTIGATION OF CRACK PROPAGATION PATH IN TUBE GEARS ............................................................ 476
Francesca Curà, Andrea Mura, Carlo Rosso 

 

EXPERIMENTS ON CRACK PROPAGATION AND THRESHOLD AT DEFECTS IN PRESS-
FITS OF RAILWAY AXLES ........................................................................................................................................... 484

S. Foletti, S. Beretta, F. Bertozzi, M. Carboni, S. Cervello, D. Regazzi 
 

INFLUENCE OF SMALL DEFECTS ON THE UNIAXIAL AND TORSIONAL FATIGUE 
STRENGTH OF 17-4PH STAINLESS STEEL .............................................................................................................. 492

B. M. Schönbauer, H. Mayer, K. Yanase, M. Endo 
 

EFFECT OF ELEVATED TEMPERATURE ON THE FATIGUE STRENGTH OF CASTED 
ALSI8CU3 ALUMINIUM ALLOYS ............................................................................................................................... 497

C. Garb, M. Leitner, F. Grün 
 

EFFECTS OF MICROSTRUCTURE AND CASTING DEFECTS ON THE FATIGUE BEHAVIOR 
OF THE HIGH-PRESSURE DIE-CAST ALSI9CU3(FE) ALLOY .............................................................................. 505

L. Lattanzi, A. Fabrizi, A. Fortini, M. Merlin, G. Timelli 
 

INFLUENCE OF NATURAL DEFECTS ON THE FATIGUE LIMIT OF A CAST AL-SI ALLOY ....................... 513
A. Rotella, Y. Nadot, M. Piellard, R. Augustin 

 

ESTIMATION OF FATIGUE LIMIT OF A A356-T6 AUTOMOTIVE WHEEL IN PRESENCE OF 
DEFECTS........................................................................................................................................................................... 521

M. Tebaldini, C. Petrogalli, G. Donzella, G. M. La Vecchia 
 

COMPETITION BETWEEN SURFACE DEFECT AND GRAIN SIZE UNDER FATIGUE 
LOADING - ARMCO IRON ............................................................................................................................................ 530

Y. Nadot, C. Nadot-Martin, A. Dragon, M. Vincent 
 

Author Index 


