14th International Conference on
Shot Peening 2022 (ICSP14)

Milan, Italy
4-7 September 2022

ISBN: 979-8-3313-0519-2



Printed from e-media with permission by:

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

proceedings

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

Copyright© (2022) by International Scientific Committee for Shot Peening
All rights reserved.

Printed with permission by Curran Associates, Inc. (2024)

For permission requests, please contact International Scientific Committee for Shot Peening
at the address below.

International Scientific Committee for Shot Peening
Department of Mechanichal Engineering
Politecnico di Milano Campus Bovisa Sud

via La Masa 1, 20156 Milano, Italy

Phone: +39.02.23998500
Fax:  +39.02.23998202

www.shotpeening.org

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

Further Enhancing Fatigue Properties with HFMI by Customized Edge Treatment ..........cccccevvriernerieeneenennne. 1
J. Schubnell, S. Fliegener, M. Farajian

Development of Residual Stresses Induced by Deep Rolling at an Additive Structure...........ccovevveverenininiennnns 7
E. Mueller

Coverage and Peening Angle Effects in Shot Peening on HCF Performance of Ti-6Al-4V ........ccccoviiininnnne 13

A. Jochen P. Fuhr, B. Mahmoud Basha, C. Manfred Wollmann, D. Lothar Wagner

Shot-Peened Induced Residual Stresses Relaxation on Steel DIN 34CrNiMo6 Under Different
AXIAL LOAAINE .. vt bRt h et r e ere 19
N. Leguinagoicoa, J. Albizuri

A New 3D Surface Characterization Method is More Quantitative and Reproducible than
Traditional Peening MetrOlOZY .......coiviiuiiiiiiiii et sre e sreenn e e e e e e nne e 25
J. Wheeler, K. Brown, E. Novak

Preventing Stress Corrosion Cracking and Enhancing Corrosion- Fatigue Performance of Steel and
Aluminum by Laser Peening; Deployment on Nuclear Spent Fuel Canisters. .........ccocoeverieiienienienieiesieniens 31
Lloyd Hackel, Jon Rankin, Matt Walter, Brent Dane

Effects of Shot Peening on Surface Layer States and Fatigue Behavior in Experimental Batches of
Enhanced Leaf SPring StEELS........coiiiiiiiiiiii e bt n e 40
A. Klumpp, R. Elvira, D. Dapprich, S. Dietrich, V. Schulze

Experimental Assessment of the Effects of Modified Stress Peening Treatments on Surface Layer
States and Fatigue Behavior in Leaf Spring Steel S2CIVAMO ..o 46
A. Klumpp, C. Grau, R. Rofler, D. Dapprich, S. Dietrich, V. Schulze

Prediction of Residual Stress States After Modified Shot Peening Treatments Using Strain-Rate and
Temperature-dependent Material Data .........ccocoiiiiiieiiiii e 52
A. Klumpp, S. Klaus, S. Dietrich, V. Schulze

Surface Nanocrystallisation on Ti-6Al-4V Component with a Robotic Controlled Shot Peening
PLOCESS ...ttt 60
Yijun Liu, David Wimpenny, Ben McGrory, Colin McGrory

Analytical-Numerical Model to Predict CRS Created by Inner Shot Peening Applied on Small ID
TS .ttt ettt ettt a e bt b e a bt R bt R e eE e e R e e eEe e Ee oA Rt oA et R £ e SR e e Rt e n bt eR bt eR b e eEe e eRe e nReenbeeeeenteeneennee e 66
F Martinez-Guerrero, M. G. Ortiz-Lopez

Application of Shot Peening to Enhance Precipitation Hardening Effect in Aluminium Alloys...........cccocvvvinene 73
Libor Trskoa, Michal Jamborb, Ivo Sulikb, Sara Bagherifardc, Mario Guaglianoc, Otakar
Bokuvkaa

Application of On-Site Positron Annihilation Lifetime Spectroscopy System as Non-destructively
Shot Peening Evaluation TEChNIQUE .........cciiiiiiiiiieiii e s 79
N. Uesugi, M. Yamawaki, K. Hattori, Y. Watanabe

Shot Peening and Deep Cold Rolling of a Single Crystal Nickel Superalloy..........ccccvvviriiiniiiicicnincieie, 85
1. Bogachev, K. M. Knowles, G. Gibson



Improvement of Fatigue Property of A7075 Aluminum Alloy by Laser Peening with Handheld
LaSET DEVICE....cviitiiiiiiciie e e 91
K. Masaki, Y. Sano, Y. Mizuta, S. Tamaki

Fatigue Strength Improvement of Welded Joints by Means of Shot Peening and Clean Blasting...................... 95
Thomas Nitschke-Pagel, Klaus Dilger

Optimization of Shot Peening Parameters on Beta Titanium Alloy Til0V-2Fe-3Al in Order to
IMProve Fatigue BeRaVIOUL .........coiiiiiiiiii ittt ettt e et sb e nreenne e 101
M.R. Chini, C. Dides, T. Billot, N. Guillemot

Fatigue Performance at 550°C of Shot Peened and Oxidized Inconel 718 Additively Manufactured
by Laser-Powder Bed Fusion (L-PBE) ........ccciiiiiiiiiii e 108
Charles Bianchetti, Pascale Kanouté, Louise Toualbia

Development of a Peening Device with a Handheld Laser on a Collaborative Robot ...........ccccoevveiiniciennnn, 112
Y Sano, Y. Mizuta, S. Tamaki, K. Yokofujita, K. Masaki, T. Hosokai, T. Taira

Effect of Soft Particle Peening Treatment on Fatigue Strength of Copper AllOY .........cccoviviiiiiiniiniiiiiinens 116
Koichiro Nambu, Ryuji Kunimatsu

Application of Deep Learning to Predict Shot Peening Coverage...........ccvvvvrviiiiiriiiinieneenesese e 121
Y H A Chua, Z. B. Wang, H. C. Ang, A. Shukri

Shot Peening on All-Solid-State Lithium Metal Battery for High-Speed Charging..........c.ccccevvvvininiininiennns 127
M. Kodama, K. Takashima, S. Hirai

Dry Ice Blasting to Increase Fatigue Strength ... 133
J. Hoffmeister, E. Schuch, M. Siedler, T. Harter

Definition and Impact of Overlap on the Surface State After Deep Rolling of Aluminum and Steel
ATLOYS ittt R R e R R R R Rt R R Rt Rt e e nn e en e 139
J. Schubnell, M. Jung, A. Sarmast, E. Cari Fraunhofer

Laser Shock Peening to Enhance Stress Corrosion Cracking and Corrosion Fatigue Resistance in

Marine ATUMINTUM ATLOYS ....oovveirieriiiiiiieie ettt e e e as e an e r e r e s r e e nreenreennas 145
J. Kaufman, M. A. Steiner, S. R. Mannava, V. K. Vasudevan, J. Brajer, J. Pilar, L. Pina, T.
Mocek

Compressive Residual Stress Relaxation Behavior of Shot Peened AISI4140 Steel During First
Cycle 0f Repeated LOAING ......c.coiiiiiiiiiiiiiie sttt sttt b e sb bbb b et st eenbe e nee e e 152
Motoaki Hayama, Jun Komotori

Fatigue Properties of High Strength Steel Treated by Laser Peening with Handheld Microchip
7 TS ¢SSR 157
Y. Mizuta, S. Tamaki, T. Kato, Y. Sakino, T. Hosokai, Y. Sano

Fatigue Property of Shot Peened Maraging Steel Fabricated by Additive Manufacturing............cccoccevvennenen. 161
Toshiya Tsujia, Yuji Kobayashia, Kiyotaka Masaki

Influence of Shot Peening Media and Parameters on Carburized Steel............cooviinininiiiniciciennce e 169
M.R. Chini, F. Wagner, S. Benali, C. Dides, D. Bouttes, L. Besnault, M. Courteaux, C. Grente,
M. Millot, C. Berthod, G. Bal-Fontaine, P. Picard

Bending Fatigue Resistance of Duplex Shot Peened Austempered Ductile Iron..........cccoovvevieiiiicniciecneenn, 174
W. Abela, G. Cassar, A. Steuwer, A. Zammit



Using Laser Shock Peening to Enhance Metallic Additive Manufacturing............ccccovvnviinieninicninnnscn 180
Sanin Zulica, Sunil Pathaka, Michael Fitzmireb, Ebrahim Asadib, Jan Kaufmana, Vojislav
Petrovice, Fernando Gustavo Warchomickad, Marek Boehma, Ondrej Stranskya, Benjamin,
Meierc, Jan Brajera

The Effect of Shot Peening on Additively Manufactured 316L Stainless Steel for the Marine

Transportation INAUSITY ........ccviiiiiiei i r bbb e e nr e nennean s 185
L. Bonnici, J. Buhagiar, G. Cassar, K. A. Vella, J. Chen, X. Y. Zhang, M. Y. Liu, Z. Q. Huang,
A. Zammit

Application of Laser Shock Peening on Nitrided Steel for Power Transmission Components .............ccc.ene.. 191

M. Guerbois, C. Dides, A. Bonnin, L. Berthe, V. Favier

Fine, Hard, and High Density Ceramic Beads for Shot Peening............ccccovvviiiiiiininiineicec 197
D. Bouttes, L. Zhou, F. Wiss, A.-L. Beaudonnet

Overview of Laser Shock Processing Development in South Africa: Industrial Applications..........ccc.ceevvennen. 203
D. Glaser, M. Newby, C. Polese, R. Scheepers

Effect of Surface Treatment on the Fatigue Strength of Additive Manufactured Ti6AI4V Alloy...........ceveeee. 209
Carlos Navarro, Jesus Vazquez, Jaime Dominguez, Antonio Periiian, Marta Herrera Garcia,
Fernando Lasagni, Simon Bernarding, Sebastian Slawik, Frank Miicklich, Francisco Boby,
Lloyd Hackel

Laser Peening Effects on High-Cycle Fatigue Properties of Al-Li Friction Stir Welded Joints:
Crystal Plasticity Modeling & Quantitative Evaluation ............c.ccooeiiiiiiniiisicc e 217
Maziar Toursangsaraki, Yongxiang Hu

Localized Indentation and Its Relationship with Overall Deformation of Thin Metal Sheets Induced
DY LaSer PEEN FOIMUNG.........oiiiiiiiiiiiieiieiie sttt sttt bbbt e bt et e e s e beesbeenbeenneennas 223
Ruoyu Yang, Yongxiang Hu

Bonding of Magnesium Alloy with Ceramics by Shot PEening ............ccocvvviiiiiiciiiinseseceeeee e 228
Yasunori Harada, Kenta Sugihara

Analysis of the Residual Stress Stability of High Frequency Mechanical Impact (HFMI)-Treated

Transverse Stiffeners of Mild Steel (S355) and High Strength Steels (S700) Under P (1/3) and

Straight-line Shaped Spectrum Loading..........coiiiiiiiiiiiiii e 234
Paul Diekhoff, Th. Nitschke-Pagel, K. Dilger D. Loschner, R. Schiller, 1. Engelhardt

A SED-Based Approach to Predict the Fatigue Strength of Notched and Plain Shot-peened Parts ................. 240
M. Benedetti, M. Bandini, S. Raghavendra, V. Fontanari, F. Berto

Cavitation Peening Using a Submerged Water Jet and a Pulsed Laser Comparing with Shot Peening............ 246
H. Soyama

New Electronic Peening Intensity Sensor: Theory and Experimental Validation............cccooovvvveiinininencnne 252

Sylvain A. Forgues, Brigitte Labelle, Ramzi Ben Moussa, Adel Alouani

New Electronic Peening Intensity Sensor: Comparison with Almen Arc Height Verification ...............cc....... 258
Sylvain A. Forgue, Brigitte Labelle, Adel Alouani, Ramzi Ben Moussa

New Electronic Peening Intensity Sensor for Pneumatic Needle Peening Repair Tools ..o 264
Adel Alouani, Sylvain A. Forgues, Brigitte Labelle, Ramzi Ben Moussa

Size and Shape Characterization for Shot-Peening Impingement Models ...........ccovveiiiiiiiinienienieieeienens 270
Paul Mort, Langdon Feltner, Mark Gruninger, David Bahr



Controlling Surface Roughness Through Shot Media Size Distribution ...........ccccceeviiiiiiiiiniiicien e, 276
David Bahr, Siavash Ghanbari

Peening Intensity and Coverage Estimated by Simulation for Automotive Coil Spring ..........ccccceeererenennnn 281
J. Shin, Y. Yoon

Impact of Vibratory Peening on the Surface Integrity of Cemented Steel EIONCDI13 ........ccccoocveiviniiininnene. 287
A. Das, K. Chouchane, H. Y. Miao, B. Changeux, J. Badreddine, S. Turenne, M. Lévesque, E.
Martin

Experimental Investigation of Controlled Single and Repeated Impact Testing of Shot Peening on
Ti-6A1-4V, 300M and AATOS50-TTAS] .oueieieie e eeeiese sttt ettt e e saestesaesreereeneenaeneenteseesnennes 293
H. Y. Miao, M. Singhal, M. Lévesque, E. Martin

The Effect of High Temperature Shot Peening on the Surface Integrity of 2024-T351 Aluminum
ATLOY. 1ttt E R R R R e R R Rt e e Rt e e R e r e e nne e 299
A. Sadallah, J. Badreddine, B. Changeux, S. Turenne, H. Y. Miao, M. Lévesque, E. Martin

Discrete Elements Method Simulation of the Movement of Media and the Velocity Between the
Media and Treated Parts During the Vibratory Peening Process ..........c.ccouiiiiiiiiiiiiiiiineccceese e 304
L. De La Torre, H. Y. Miao, B. Changeux, J. Badreddine, S. Turenne, M. Lévesque

Control of the Vibratory Peening Machine Using the Almen Intensity Procedure............cccocovviiriciennennnnn, 310
M. Paques, K. Chouchane, B. Changeux, L. De La Torre, J. Badreddine, H. Y. Miao, M.
Levesque, S. Turenne, E. Martin

Rolling Contact Fatigue Simulation Considering Surface INtegrity ..........ccovvvivriiiinininiinee 315
B. Zhang, G. Xiang, H. Liu, P. Wei, J. Wu

Updated Theory of the X-Ray Diffraction Residual Stress Measurement Comparing COS-ALPHA
and SIN?PSI Techniques - Biaxial Versus TriaXial ..........cocireiiiiiiiiieiisise i 321
Mohammed Belassel, James Pineault, Michael Brauss

X-Ray Diffraction and Hole-Drilling Residual Stress Measurements of Shot Peening Treatments
Validated on a Calibration BeNCH .........c.oiiiiiiiiiii ettt nne s 328
M. Beghini, T. Grossi, C. Santus, A. Torboli, A. Benincasa, M. Bandini

Residual Stress Analysis by Contour Method onto Cold Expanded Hole Assembly-Comparison
R4 144 B 2SS 334
Vincent Delage, Jean-Michel Duchazeaubeneix , Laurence Besnault

The Effect of Shot Peening on Tribo-Corrosion Characteristics of Additively Manufactured Ti-6Al-

4V Used in the Marine INAUSITY .......ccvoviiiiiiieiieie et sn e nreenne s 340
K. A. Vella, J. Buhagiar, G. Cassar, L. Bonnici, M. M. Pizzuto, J. Chen, X. Y. Zhang, M. Y. Liu,
Z. Q. Huang, A. Zammit

Improvement of the Fatigue Life of Lattice Structures Covered by a Thin Envelope for Biomedical
APPLICALIONS. ...t e 346
A. T Sola, L. Weiss, P. Laheurte, E. Fleury

Evolution of the Controlled Shot Peening Process in the Automotive Field..........c.ccoooiriiiiniiiicicniieie, 352
E. Morgano
Characterization of Blasted Surfaces with Mesh-Based Parameters ...........coovvveviiiiiiiiiiiiiiie i 356

Stefanie Stockel, Sophie Groger, Frank Segel

Author Index





