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Program

October 11th (Tuesday)

9:00-1000 Registration

Main Hall

10:00-10:10 Opening
Opening addresses by Toshihiko Koseki, Stan A. David and Fumiyoshi Minami

10:10-1050 Keynote Lecture 1
Session chair: Toshihiko Koseki

Advancement of Science and Technology in GMAW Processes - from Understanding to
Prediction Of Welding Phenomena R T T T S 25
Yoshinori Hirata

[S1] Are welding 1

Session chair: Masaya Shigeta

11:10-11:30 [S1-1] Experimental investigations on single-sided CMT welding of hybrid aluminum-steel
blanks ................................................................................................... 32
Zahra Silvayeh, Rudolf Vallant, Christof Sommitsch, Bruno Goetzinger, Werner Karner

11:30-11:50  [S1-2] WELD POOL FORMATION MECHANISM IN PLASMA KEYHOLE ARC WELDING - 36
ANH VAN NGUYEN, Tashiro Shinichi, Tanaka Manabu

11:50-12:10  [S1-3] Development of Two Piece Type Contact Tip for MIG/MAG Welding «-cocovoeoeeeeeeeeeeeees 40
Muneharu Kutsuna, Takaaki Murakami

12:10-12:30  [S1-4] Advantage of Narrow Gap Welding Technique in Dissimilar GMA Weld Joint of Austenitic
Stainless Steel tO Micro_alloyed Steel ..................................................................... 44
Ramkishor Anant, P.K. Ghosh

Room 1

[S2] Weldability of high strength steel

Session chair: Kenji Oi

11:10-11:30 [S2-1] Application of Martensite Tempering Metallurgy and Prediction Models to the Welding
0f Advanced High Strength Steels ............................................................... 48
Elliot Biro, Y. Norman Zhou

11:30-11:50  [S2-2] Weldability of Direct-Quenched Steel with a Yield Stress of 960 MPa -« ---covoeeereeeeeeeees 52
Juho Taavitsainen, Pedro Vilaca, David Porter, Pasi Suikkanen

11:50-12:10  [S2-3] Mechanical Properties of Ultra High-Strength Steel Welded Joints --«-rocrvrererrereereeeeeees 56
Mikko Juhani Peltonen, Akseli Kukkonen, Sami Nummela, Hannu Hanninen

12:10-12:30  [S2-4] Observation of the precursor phenomenon of the brittle crack initiation in auroformed Bainitic
Steel ............................................................................................................... 62
Shohei Asako, Tomoya Kawabata, Shuji Aihara, Shintaro Kimura, Kiyoshi Kagehira
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Room 2

[S3] Laser welding 1

Session chair: Hiroto Yamaoka

11:10-11:30

11:30-11:50

11:50-12:10

12:10-12:30

[S3-1] Development of laser welding for advanced high strength steels directly into the bainitic
range ................................................................................................... 63
Milton SF Lima, Stephen Liu

[S3-2] Effects of incident laser angle or defocused position upon spatter reduction on basis of
three-dimensional X-ray transmission in-situ observation of laser welding phenomena ------ 69

Yousuke Kawahito, Kouki Nakada, Yousuke Uemura, Masami Mizutani, Hiroshi Kawakami,

Koji Nishimoto, Seiji Katayama

[S3-3] Effects of Vacuum Environment to Laser Welding «+--««++-««++seressreesmmraii 73
Kosuke Watanabe, Yuto Nishioka, Yu Murakami, Naoyuki Matsumoto, Fumio Matsuzaka

[S3-4] Clarification of plume along laser axis above specimen -« rorrrrrrrrrrrrr e 77
Masami Mizutani, Yousuke Kawahito, Seiji Katayama

Room 3

[S4] Solid-state bonding 1

Session chair: Kazuhiro Ito

11:10-11:30

11:30-11:50

11:50-12:10

12:10-12:30

[S4-1] Room Temperature Boding of Solid Substrates using Thin Metal Films
(Atomic Diffusion Bonding) ........................................................................ 81
Takehito Shimatsu, Miyuki Uomoto

[S4-2] Atomic behavior and mechanism of metal/metal solid state bonding at low temperatures ‘- 83
Pongmorakot Kittipan, Shoichi Nambu, Yasushi Shibuta, Toshihiko Koseki

[S4-3] Magnetic Pulse Welding of Dissimilar Metals in Tube-to-Tube Configuration -------=-------- 87
oern Lueg-Althoff, Joerg Bellmann, Soeren Gies, Sebastian Schulze, A. Erman Tekkaya, Eckhard Beyer

[S4-4] Magnetic Pulse Welding: Joining within Microseconds - High Strength forever ------------- 91
oerg Bellmann, Joern Lueg-Althoff, Gunter Kirchhoff, Sebastian Schulze, Soeren Gies, Eckhard Beyer,
A. Erman Tekkaya

Room 4

[S5] Residual stress 1

Session chair: Zhili Feng

11:10-11:30

11:30-11:50

11:50-12:10

12:10-12:30

[S5-1] Characterization of residual stresses of a Tekken test block —««-vovovererrrrerrmrmrreeeneenes 95
Miguel Yescas, John Bouchard, Denis Pollier

[S5-2] Comparison of Welding Residual Stresses of Hybrid Laser-Arc Welding and Submerged
Arc Welding in Offshore Steel Structures ............................................................... 96
Michael Joachim Andreassen, Zhenzhen Yu, Stephen Liu, Martha Patricia Guerrero-Mata

[S5-3] Welding Induced Distortion Prediction in a Double-Skin Aluminum-Alloy Structure ----- 102
Yu-Ping Yang, Guoging Gou, Qimeng Zhu, Hui Chen

[S5-4] Control of Weld Residual Stress in a Thin Steel Plate through Low Transformation
Temperature welding Consumables .................................................................. 103
Zhenzhen Yu, Zhifen Wang, Stephen Liu, Zhili Feng, Joe Scott
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Main Hall

14:00-14:40

15:00-17:30

Keynote Lecture 2
Session chair: Toshihiko Koseki

Application of ICME to Weld Process Innovations and Residual Stress Management ----------- 104
Zhili Feng

9WS Special Session: Activities of Japan Welding Society, Trends of Welding Research
Activities in Japan, Trends of Welding Engineering Activities in Japan
Fumiyoshi Minami, Manabu Tanaka, Kenji Shinozaki, Satoru Asai, Kenji Oi, Mitsuyoshi Nakatani

Room 1

[S6] Microstructure of steel weld
Session chair: Norbert Enzinger

15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:20

16:20-16:40

16:40-17:00

[S6-1] Effects of Titanium and Oxygen to Maximize Intragranular (Acicular) Ferrite Volume
Fraction in GMA Welds ................................................................................. 105
Yuji Kisaka, Adrian P Gerlich

[S6-2] In-situ investigation of solidification behaviour of an Al-containing Transformation
Induced Plasticity steel melt pool ........................................................................ 109
Gautam Agarwal, Murugaiyan Amirthalingam, Marcel Hermans, Ian Richardson

[S6-3] Analysis of ferrite nucleation on single crystal oxide to understand acicular ferrite
formation in Steel Welds ................................................................................. 113
Shoichi Nambu, Rei Tkeda, Junya Inoue, Toshihiko Koseki

[S6-4] On the effective grain size of steel Weld ««+-««+-«++ rrseremeremmrniti 117
Hidenori Terasaki, Kohei Hayashi, Yu Miyahara, Mitsuru Ohata, Koji Moriguchi, Kotaro Hayashi, Yusaku Tomio

[S6-5] Spot Joining of AA6061-T6 Aluminum Alloy to Galvanized DP590 Steel by Cold Metal
Transfer Arc Welding .................................................................................... 120
Haiyang Lei, Yongbing Li, Blair E. Carlson, Zhongqin Lin

[S6-6] Changes in weld metal microstructure and hardness due to addition of boron trioxide in
flux during submerged arc welding on modified 9Cr-1Mo (P91) steel. -«--ocoeoereeoeeeeeees 124
joydeep roy, ram naresh rai, Subhash Chandra Saha

Room 2

[S7] Laser welding 2

Session chair: Satoshi Igi

15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:20

[S7-1] Development of Vertical Welding Technology for Thick Steel Plate using Hot-wire Laser
Welding Method .......................................................................................... 128
Motomichi Yamamoto

[S7-2] A Preliminary Study of Thick Steel Plate Welding with 100kW Power Fiber Laser-------- 132
Hiroyuki Sumi, Yasushi Kitani, Kenji Oi, Daichi Sumimori, Haruki Mizutani, Shingo Ito, Yousuke Kawahito,
Seiji Katayama

[S7-3] Application to duplex stainless steel of narrow gap oscillation laser welding -« --=-=+=+=--++ 136
Yohei ABE, Yosuke YAMAZAKI, Yukio Hioki, Mitsuyoshi Nakatani

[S7-4] Influence of controlled atmosphere of argon in fiber laser welding of austenitic stainless
steel ............................................................................................................ 140
Yadaiah Nirsanametla, Sohini Chowdhury, Swarup Bag, Christ Prakash Paul, Muralidhar Manapuram
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16:20-16:40

16:40-17:00

[S7-5] Development of high power direct diode LASER equipped remote LASER welding robot
system LAPRISS .......................................................................................... 141
Atsuhiro Kawamoto, Yasushi Mukai, Shigeki Yonemori, Hitoshi Nishimura, Junji Fujiwara, Tatsuyuki Nakagawa

[S7-6] Effects of Laser Brazing Condition and Filler Metal Composition on Dissimilar Lap Fillet
Joint Formation of Austenitic Stainless Steel and Pure Titanium ----ocoooeeeereemeeeeeeees 145
Masao Hadano, Yasuo Murai, Taizo Kobashi, Kunika Ueno , Katsunori Kanno, Kazuhiro Nakata, Tetsuo Suga

Room 3

[S8] Solid-state bonding 2

Session chair: Yansong Zhang

15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:20

16:20-16:40

16:40-17:00

[S8-1] Rotary Friction Welding: Advanced Control Techniques —=«-rowovrerererrereeserenreeenen. 149
Michael Skinner

[S8-2] Rotary Friction Welding of Large Molybdenum Tubes ---wororerrrrreremrseeeeeeeeeeens 153
Markus Stuetz, Josef Wagner, Elmar Raiser, Nikolaus Reheis, Heinrich Kestler, Norbert Enzinger

[S8-3] Importance of flow stress based on microstructure evolution in modelling IFW ------------ 157
Federica Di Simone, Simon Bray, Jeffery Brooks, Hector Basoalto

[S8-4] Relative motion and growth of bonded area in ultrasonic bonding of 6061 aluminum alloy ‘-~ 161
Takuya Chiyozawa, Takumi Kamimura, Tomohiro Sasaki, Jonas Aditya Pramudita

[S8-5] Plastic deformation behavior within ultrasonic spot welding joints with AZ31B Mg alloys - 165
Yuichi Higashi, Chihiro Iwamoto

[S8-6] Development of bonding interface between steel and Ni by ultrasonic welding =----+------ 169
he-Yu Lin, Kengo Seto, Shoichi Nambu, Toshihiko Koseki

Room 4

[S9] Residual stress 2

Session chair: Michael Andreassen

15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:20

16:20-16:40

16:40-17:00

17:00-17:20

[S9-1] Optimal hull penetrations positions and frame spacing leading to minimal welding
distortion ................................................................................................... 173
Duncan Camilleri

[S9-2] Adaption of heat control concepts for welding stress optimization in high-strength steel
components ................................................................................................ 174
Dirk Schroepfer, Arne Kromm, Thomas Kannengiesser, Michael Rhode

[S9-3] Residual Stress Tensor Distributions around Welded Bond of Stainless Steel - 178
Shun-Ichiro Tanaka, Takehiko Watanabe

[S9-4] Residual stresses and distortion of electron beam dissimilar welded structural
intermetallics Ti,AIND alloy and conventional titanium alloy «----wreerererermerereeeeen 180
Yue Zhao, Yanjun Li, Aiping Wu, Ruican Zhu, Guoqing Wang

[S9-5] Improving the Weld Procedures for Repairing Aged Heat Resistant Nickel-Base HP-Mod
Alloy Reformer Tubes .................................................................................... 181
Kiran Vashisht Kumar Rampat, Chris Maharaj

[S9-6] Weld Residual Stresses in Dissimilar Metal Welds - Modeling and Measurement - 186
Zhili Feng, Xinghua Yu, Jian Chen, Stan David

[S9-7] Experimental study of surface strain during friction stir welding «-=--=-ocooeoereereeeeeees 187
Krishnapada Sinha, Tanmoy Medhi, Barnik Saha Roy, Subhash Chandra Saha




Program - october 12th (Wednesday)

October 12th (Wednesday)

9:009:30  Registration

Main Hall
9:30-10:10 Keynote Lecture 3
Session chair: Akio Hirose

Science and Technology of Welding and Joining at Micro- and Nano-scale -« ----c-oooeeeeeeeeeees 192
Norman Zhou

[S10] Arc welding 2

Session chair: Christof Sommitsch

10:30-10:50 [S10-1] Visualization of Metal Transfer and Weld Pool Phenomena in SAW  ---ccoeoeeveeee 197
Patricio F Mendez, Vivek Sengupta, Dmytro Havrylov

10:50-11:10  [S10-2] Study on In-situ Measurement of Weld Pool Configuration Using Laser Ultrasonic Technique --- 201
Satoru Asai, Kazufumi Nomura, Tomoki Matsuda, Yu Mine, Takeshi Hoshi, Azusa Sugawara

11:10-11:30  [S10-3] Reconsideration over the Reliability of Arc Sensor - «-=«-corrorrrerrmrrrerennne 205
Katsuya Kugai, Nobuhiro Nakamura

11:30-11:50  [S10-4] Infrared visual monitoring and seam deviation detection for swing arc narrow gap welding --- 209
ie Zhu, Lei Zhang, Guoxiang Xu, Jiayou Wang

Room 1

[S11] Performance of steel weld
Session chair: Shuji Aihara
10:30-10:50 [S11-1] Effect of RTE treatment on toughness of HSS weld metal «-------oeoemerereeeeeees 213

Horst Cerjak, Ozan Caliskanoglu, Norbert Enzinger, Gunter Figner, Milan Pudar, Francisca Mendez Martin,
Maria Domankova

10:50-11:10  [S11-2] Development of High Strength Steel Plate with superior low temperature toughness for
large heat input welding ................................................................................. 2]7
Koichi Nakashima, Kazukuni HASE, Yoshiaki Murakami, Taiki ETO, Hideaki FUKAI

11:10-11:30  [S11-3] Improvement of notch toughness after PWHT in HSLA weld metals with rutile type flux-cored wire --- 221
Yoshihiko Kitagawa, Mana Takawa, Shuji Sasakura, Kazuyuki Suenaga, Masahiro Inomoto, Yoshitomi Okazaki

11:30-11:50  [S11-4] Analysis of the relationship between k-carbide behavior and HAZ softening in age
hardened Fe-Mn-Al-C lightweight STEEL  * vt 225

Seonghoon Jeong, Bongyoon Kim, Seong-Jun Park

11:50-12:10  [S11-5] Influence of Chemical Composition on Mechanical properties of Weld Metal for P91 and P92 Steel--- 229
Yasutaka Banno, Hideaki Takauchi, Shigenobu Nanba, Hidenori Nako

Room 2

[S12] Resistant spot welding

Session chair: Murali Tumuluru

10:30-10:50 [S12-1] Magnetically Assisted Resistance Spot Welding (MA-RSW) Process: ----=-=----- 233
Yongbing Li, S. A. David
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10:50-11:10

11:10-11:30

11:30-11:50

[S12-2] Improvement of Fatigue Strength of Resistance Spot Welded Joints in High Strength Steel
Sheets by Shot Blast Processing ........................................................................ 237
Hiroki Fujimoto, Hideki Ueda, Rintaro Ueji, Hidetoshi Fujii

[S12-3] Strength of Resistance Spot Welded Lap Joints under Combined Loads due to New
Hardened Zone using Laser Heating ............................................................... 241
Takanori Kitamura, Tetsuya Akiyama

[S12-4] Techniques for improving spot weld joint strength of high tensile strength steel sheets --- 245
Chisato Wakabayashi, Seiji Furusako, Yasunobu Miyazaki

Room 3

[S13] Solid-state bonding 3

Session chair: Katsuyoshi Kondoh

10:30-10:50

10:50-11:10

11:10-11:30

11:30-11:50

11:50-12:10

[S13-1] Effect of knurl pattern of sonotrode tip on stress distribution and deformation
behavior in Al_Cu ultrasonic welding ...................................................... 249
Yansong Zhang, Kunkun Chen

[S13-2] Weld formation in ultrasonic welding of Al alloy to Cu «+«wrerererrrrerrrserseneeeeeees 250
Hiromichi T Fujii, Hiroki Endo, Yutaka S Sato, Hiroyuki Kokawa

[S13-3] Configurations of ultrasonic complex vibration welding systems and welding

characteristics using two-dimensional vibration stress -:-o:-ocooroeorrisein 254
iromaru Tsujino
[S13-4] Effect of welding tip geometry on the mechanical properties of high power ultrasonic spot
welded Al_Ti dissimilar joints ........................................................................ 258

Chaoqun Zhang

[S13-5] Fundamental understanding of the mechanism of solid-state weld formation in dissimilar
metal welds using ultrasonic additive manufacturing --------ooooorormrmmr e 262

NIYANTH SRIDHARAN, DIETER ISHEIM, David N Seidman, Paul J] Wolcott, Marcelo Dapino,

Sudarsanam Suresh Babu

Room 4

[S14] FSW process

Session chair: Yuri Hovanski

10:30-10:50

10:50-11:10

11:10-11:30

11:30-11:50

11:50-12:10

[S14-1] Effective Friction Stir Welding of Thick Section Aluminium Alloys ««-«-=--xoeoeeee 266
Jonathan Peter Martin

[S14-2] A study on the correlation between mechanical properties and axial force of friction stir
welded AA6082_T6 joint ................................................................................. 270
Han Li, Qingyu Shi, Gong Zhang

[S14-3] Refill Friction Stir Spot Welding for Aerospace application ««-----worerererreermerreeeeees 274
Shintaro Fukada, Mitsuo Fujimoto, Kenichi Kamimuki, Hideki Okada, Syuhei Yoshikawa, Syunsuke Haruna

[S14-4] Flame-resistant Mg alloy joint formed by asymmetry double-sided FSW  -----ocoeeeeeeees 278
Mengran Zhou, Yoshiaki Morisada, Hidetoshi Fujii, Takeshi Ishikawa

[S14-5] Fundamental role of FSW tool for stir zone formation «-----r-wrrrrorrerrrererrrereeens 282
Naoki Takeoka, Hidetoshi Fujii, Yoshiaki Morisada, Yufeng Sun
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Main Hall

13:30-14:10

Keynote Lecture 4
Session chair: Stan A. David

Establishing the Foundation to Extract Human Welder Intelligences -«:«-wococoeeerererreeeeeees 286
Yu-Ming Zhang

[S15] Arc welding 3

Session chair: Patricio Mendez

14:30-14:50

14:50-15:10

15:10-15:30

15:30-15:50

15:50-16:10

16:10-16:30

[S15-1] Consideration of Gas Tungsten Arc Behavior during Ignition Stage -------ooooereeeeeeees 294
Yoji Ogawa
[S15-2] Laser Pulse Irradiation Driven Short-circuited Transfer in GMAW = -coovooeereeeeeeeeeees 298

un Xiao, Shujun Chen, Yazhou Jia, Yu-Ming Zhang

[S15-3] Study on separated plasma transferred arc weld surfacing process =«-----ororororroreeeeee 299
Ruiying Zhang, Shujun Chen, Fan Jiang

[S15-4] Dissimilar Welding between Ti and Al with Arc Welding -« «-«-creoererrrrrerrrerreeeene 300
Keita Hatakeyama, Masatoshi Enomoto, Kazuhiro Nakata

[S15-5] Process Stability Assessment of Cold Wire Gas Metal Arc Welding Process in Aluminum
Alloy Butt welding ....................................................................................... 304
P.D.C Assuncao, Rafael de Araujo Ribeiro, M Calandrini, E.M. Braga

[S15-6] Assessment of twin-wire GMAW as a candidate for large scale arc-based Additive
manufacturing ............................................................................................. 308
Sved Quadir Moinuddin, Manish Kumar, Surya S Kumar, Abhay Sharma

Room 1

[S16] Welding of non-ferrous alloys
Session chair: Toshiya Okada

14:30-14:50

14:50-15:10

15:10-15:30

15:30-15:50

15:50-16:10

Room 2

[S16-1] Investigation of Weldability of Aluminium (A16063T6) using Pulse MIG Welding ------"* 309
Ajai Kumar Pathak, Ravi Pratap Singh Pal, Razaullah Khan

[S16-2] Characterization of electron beam and friction stir welds in a novel Al-Mg-Sc-Zr alloy --- 313
ohannes Taendl, Cecilia Poletti

[S16-3] Fused-Overlap Zone in Aluminum Arc Welds: Tendency of Formation and Effect on Corrosion --- 317
Tyler E. Borchers, Wei Zhang

[S16-4] TIG welding and Laser welding in Boron alloyed cast Ti-6Al-4V «----ccocoeeeeereeeeeeeee. 321

Sakari Tolvanen, Robert Pederson, Uta Klement

[S16-5] Weldability of Precipitation Hardening Ni-Based Superalloys -«-«-:-coooeremerrrmeeenees 325
oel Andersson

[S17] Spot weld modeling

Session chair: Yasunobu Miyazaki

14:30-14:50

[S17-1] Mechanisms of Elasto-plastic Contact, Electric Current and Thermal Conduction Triply
Coupled Phenomena during Resistance Spot Welding -«---ooocoeerrremrmemeeeneneeenn 329
Tomoyoshi Horie, Tomoya Niho, Naoki Hayashi, Daisuke Ishihara
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14:50-15:10

15:10-15:30

15:30-15:50

15:50-16:10

[S17-2] Multiscale Finite Element Multiphysics Analysis of Resistance Spot Welding-----+=-=---"* 333
Hiroyuki Kuramae, Tomoya Niho, Riku Kusumoto, Jyunya Yamada, Tomoyoshi Horie

[S17-3] The comparison of transformers designed for resistance spot welding machines -------- 337
Mariusz Adam Stepien, Boguslaw Grzesik, Zygmunt Mikno

[S17-4] Temperature distribution change by constriction of electric current for resistance
welding ...................................................................................................... 338
Kazuki Wakabayashi, Pasomphone Hemthavy, Shigeki Saito, Kunio Takahashi

[S17-5] Microstructure due to morphological instability in resistance spot welding--------=+------ 342
Peng-Sheng Wei

Room 3

[S18] Dissimilar and carbon materials joining
Session chair: Shoichi Nambu

14:30-14:50

14:50-15:10

15:10-15:30

15:30-15:50

[S18-1] Direct bonding of plastic materials to metals using C=0 double bond and its bonding
mechanism ....................................................................................... 346
Katsuyoshi Kondoh, Junko Umeda, Hisashi Imai

[S18-2] Joining of carbon-carbon composites by wetting of noble metal on carbon fiber coated
With tungsten trioxide .................................................................................... 350
Masafumi Fukuda, Takahisa Yamazaki

[S18-3] The microstructure and mechanical properties of carbon fiber/aluminum composites
fabricated by Friction Stir Processing ............................................................... 351
Xiong Cao, Qu Liu, Gong Zhang, Qingyu Shi

[S18-4] Characterization of copper to alumina dissimilar joint bonded by continuous drive friction
welding ...................................................................................................... 355
Peng Li, Jinglong Li, Honggang Dong

Room 4

[S19] FSW modeling

Session chair: Satish Kailas

14:30-14:50

14:50-15:10

15:10-15:30

15:30-15:50

15:50-16:10

[S19-1] On the solid state bonding behavior between the butting surfaces during friction stir
welding: A numerical Simulation study ...................................................... 359
Gaogiang Chen, Zhili Feng, Han Li, Qu Liu, Shuai Zhang, Qingyu Shi

[S19-2] A sensitivity study on mild steel friction stir welding, tool penetration depth --------------- 363
Duncan Camilleri, Daniel Micallef, Clarissa Saliba

[S19-3] Prediction of Inherent Strain in Friction Stir Welding by Using A New Coupled
Analysis Of MPS and FEM .............................................................................. 368

Hisashi Serizawa, Taku Hayami, Fumikazu Miyasaka

[S19-4] A new frictional boundary condition for simulation of friction stir welding by
computational fluid dynmamiies -««---eeerreserrrrees 372
Gaogiang Chen, Zhili Feng, Yucan Zhu, Qingyu Shi

[S19-5] New Developments and Testing of FSChannelling Technique «-c-coeoeeeeerererrreeenees 376
Heikki Karvinen, Pedro Vilaca, Timo Galkin
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9:00-9:30

Main Hall

October 13th (Thursday)

Registration

9:30-10:10 Keynote Lecture 5

Session chair: Stan A. David

Role of Cyclic Phase Transitions in Additive Manufacturing of Metals and Alloys - Lessons Learnt from Welding Science --- 381
Sudarsanam Suresh Babu

[S20] Arc welding 4

Session chair: Yoshinori Hirata

10:30-10:50

10:50-11:10

11:10-11:30

11:30-11:50

11:50-12:10

[S20-1] Towards a complete model of arc welding: arc properties, weld depth, thermal history and residual stress -+ 389
Anthony B. Murphy, Vu Nguyen, Yuqing Feng, David G. Thomas

[S20-2] Visualization of metal vaporization from tungsten-based cathode in Ar-N2 DC arc ---** 393
Manabu Tanaka, Taiki Kondo, Naoki Sakura, Takayuki Watanabe

[S20-3] 3D temperature measurement of MIG arc plasma by multidirectional spectroscopic method --- 397
Kazufumi Nomura, Kaichiro Yoshii, Kaname Toda, Kohei Mimura, Yoshinori Hirata, Satoru Asai

[S20-4] Radiation and Temperature Distribution of Ar Arc Contaminated with Nitrogen in Pulsed TIG Welding--- 398
Toru Iwao, Hiroki Takahashi, Yoshifumi Maeda, Shinji Yamamoto, Shinichi Tashiro, Masaya Shigeta, Manabu Tanaka

[S20-5] Numerical Investigation of Charge Effect on Collective Growth of Iron Nanoparticles Generated in Arc Welding - -+ 402
Shota Minami, Masaya Shigeta, Manabu Tanaka

Room 1

[S21] Welding of stailess steel

Session chair: Kazuyoshi Saida

10:30-10:50

10:50-11:10

11:10-11:30

11:30-11:50

11:50-12:10

Room 2

[S21-1] Weldability of 22Cr-13Ni-5Mn-2Mo-Nb, V stainless steel containing high nitrogen under high pressure hydrogen gas --- 406
Shinnosuke Kurihara, Kana Jotoku, Jun Nakamura, Takahiro Osuki, Masaki Ueyama, Hiroyuki Hirata, Tomohiko Omura, Masaaki Terunuma

[S21-2] Estimation of mechanical properties of SUS315J2 brazed joint with Ni-based filler metal --- 410
Masaya Iwata, Yasuyuki Miyazawa, Kei Ohta, Masato Ishihara

[S21-3] Influence of welding parameters on the micro resistance spot welding (microRSW) of
316L austenitic StainleSS Steel and titanium alloy ................................................ 414
Muhammad Safwan Mohd Mansor, Farazila Yusof, Mohd Fadzil Jamaludin, Tadashi Ariga, Mohd Hamdi Abdul Shukor

[S21-4] Welding Technology for Metallic Sheathing of Offshore Steel Structures Using Seawater-resistance Stainless Steel Sheet -+ 415
Fumiaki Kimura, Yasuhiro Kawai, Hirotaka Satoh, Kohsuke Inagaki, Norimitsu Baba

[S21-5] A Study on the Microstructure, Hardness, Modeling and Optimization of Laser Welding of Austenitic Stainless Steel --- 419
Nikhil Kumar, Asish Bandyopadhyay

[S22] Computational fracture modeling
Session chair: Mitsuru Ohata

10:30-10:50

[S22-1] Numerical simulation of brittle crack propagation incorporating toughness and residual stress distribution in welds <=~ 420

Shuji Aihara, Hiroaki Nakai, Hitoshi Yoshinari
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10:50-11:10

11:10-11:30

11:30-11:50

11:50-12:10

[S22-2] On the influence of weld porosity on fatigue strength ---«---oroorerrerreeeeeens 424
Dieter Siegele, Peter Tempel, Majid Farajian

[S22-3] Numerical model of ductile damage using the subloading surface model -------=---ocoeoee 428
Riccardo Fincato, Seiichiro Tsutsumi

[S22-4] Investigation of microstructural factors on fatigue crack initiation behavior using crystal
plasticity ﬁnite element method ........................................................................ 432
Takashi Hiraide, Satoshi Igi, Tetsuya Tagawa, Rinsei Ikeda, Seiichiro Tsutsumi

[S22-5] Numerical study of influence of mechanical heterogeneity on temperature increase by cyclic
plastic energy dissipation .............................................................................. 436
Atsushi Seto

Room 3

[S23] Additive manufacturing 1

Session chair: Soshu Kirihara

10:30-10:50

10:50-11:10

11:10-11:30

11:30-11:50

11:50-12:10

[S23-1] Meso-scale Modeling of Formation of Balling Defect in Laser-Powder Bed Fusion
Additive Manufacturing ........................................................................ 440
Yi Li, Yousub Lee, Wei Zhang

[S23-2] Modeling Heat Transfer, Fluid Flow and Solidification during - ----=«-=rorremereeereeeeeeees 444
T. DebRoy

[S23-3] Estimation of melt pool size of selective laser melting process by numerical transient heat
conduction analysis ....................................................................................... 445
Toshi-Taka Ikeshoji, Hideki Kyogoku, Makiko Yonehara, Masahiro Araki, Kazuya Nakamura

[S23-4] Effects of parameters on microstructure and mechanical properties of Cu-Cr alloy

fabricated by Selective laser melting process ...................................................... 449
Keiko Kikuchi, Naoyuki Nomura, Takato Kousaka, Shinichi Moriya, Takayuki Nakamoto, Takahiro Kimura,
Akira Kawasaki

[S23-5] Development of a High-speed 3D Printer by Using Laser Metal Deposition Technology -~ 453
Yasutomo Shiomi, Hiroshi Ohno, Shimpei Fujimaki, Kazuki Wada, Naotada Okada

Room 4

[S24] Steel FSW

Session chair: Hidetoshi Fujii

10:30-10:50

10:50-11:10

11:10-11:30

11:30-11:50

11:50-12:10

[S24-1] Friction Stir Processing of 304L Stainless Steel -------wororremrrmrrmrrreeeneeenes 457
Michael Miles, Tracy Nelson, Cameron Gunter, Fenchaio Liu

[S24-2] Development of Friction Stir Spot Welding of Advanced High Strength Steel for Automotive --- 458
Masahiro Miyake, Ryoji Ohashi, Yoshitaka Kobayashi, Takuya Fukuda, Yoshiharu Utsumi,
Masatoshi Tokunaga

[S24-3] Development of advanced W-based alloy tool for FSW of stainless steel -------ocoeeoeeeeeee 462
Ayuri Tsuji, Yutaka S. Sato, Hiroyuki Kokawa, Shinichi Susukida, Hideki Moriguchi, Akinori Shibata,
Akihiko Tkegaya, Tomohiro Takida

[S24-4] Underwater friction stir welding of medium carbon steel ~«------ororeorrrrererereereeeens 465
Tomoko Miyamori, Yutaka S. Sato, Hiroyuki Kokawa

[S24-5] Friction stir welding of 9%Ni steel pipe «++««+++wres rertemrrenirii 469
Johnnatan Rodriguez, Victor F. Pereira, Eduardo B. Fonseca, Andre P. Tschiptschin, Diego Garcia,
Ricardo Kalume
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Main Hall

[S25] Arc welding 5
Session chair: Anthony Murphy

13:30-13:50

13:50-14:10

14:10-14:30

14:30-14:50

14:50-15:10

[S25-1] Arc Behaviour in Multi-Electrode Arc Welding Processes -« ««:-rorremereremerreeeeeees 473
Shujun Chen, Liang Zhang, Yaxiu Song, Guanggiang Men

[S25-2] Influence of doped metal oxide on tungsten-based electrode evaporation in multiphase
AC P AR R R R R R R A 474
Taro Hashizume, Seiya Nagao, Manabu Tanaka, Takayuki Watanabe

[S25-3] Single pass full penetration joining for heavy plate steel using high current GMA process 478
Hayato Baba, Tetsuo Era, Tomoyuki Ueyama, Hideo Shiozaki, Manabu Tanaka

[S25-4] Analysis of Heat Distribution on Hollow Cathode Centered Negative Pressure Arc - 482
Fan Jiang, Shujun Chen, Zhaoyang Yan, Ruiying Zhang, Yu-Ming Zhang

[S25-5] GMA-Tandem-Arc-Splitting for reducing the dilution rate in cladding processes -*-*-**** 483
ohannes Schaefer, Uwe Reisgen, Konrad Willms

Room 1

[S26] Welding of stainless steel & Corrosion

Session chair: Kazuhiro Ogawa

13:30-13:50

13:50-14:10

14:10-14:30

14:30-14:50

14:50-15:10

Room 2

[S26-1] Microstructural aspects of hydrogen embrittlement for low carbon FCA steel welds
applied in cathodic protection and saltwater environment:--«--:-ococroeoererrreeeeees 487
Hanji Park, Namhyun Kang

[S26-2] Evaluation of Pitting Corrosion Resistance in the Weld Joint of Stainless Steels by
Micro Electrochemical Cell Technique ............................................................... 491
Masato Sasa, Wei Fu-Gao, Wang Kun

[S26-3] Microanalysis technology of B toward actualization of B doped Al-Si-Mn weathering steel --- 493
Susumu Meguro, Takashi Kimura, Terumi Nakamura, Hai Qiu, Satoshi Kawada, Kaneaki Tsuzaki

[S26-4] Elucidation of metallurgical factor for MIC (Microbiologically Influenced Corrosion)
of stainless steel welds using a newly developed in-situ simultaneous Metal/Microbial
observation technique .................................................................................... 497
Yasuyuki Miyano, Tomohiro Inaba, Hiroki Watanabe, Tatunori Kiyokawa, Nobuhiko Nomura

[S26-5] Corrosion & Cracking of HSLA A543 Steel Weld in High Purified Boiler Water Service:
Surface Mobility Mechanism ........................................................................... 501
Ali Alshawaf, Stephen Liu, David Olson

[S27] Computational welding mechanics
Session chair: Junya Inoue

13:30-13:50

13:50-14:10

[S27-1] Welding Residual Stress Modeling and Experimental Validation «-------ocooooeeeeee 507

Dieter Siegele, Majid Farajian, Kimiya Hemmesi

[S27-2] Opportunities of advanced viscoplastic material modeling in the numerical prediction of
thermal and residual stresses in high-strength low-alloy steel welds -« ----=+--oeoeeeereeeeeees 511
Nicolas Haeberle, Rainer Falkenberg, Andreas Pittner, Michael Rethmeier
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14:10-14:30

14:30-14:50

14:50-15:10

[S27-3] Prediction of Residual Stresses Distribution in External Attachment Welding
Applications tO Evaluate the Need of PWHT ...................................................... 515
Rashed Alhajri, Stephen Liu

[S27-4] Numerical Study on Influence of Specimen Preparation Procedure upon Fatigue
Strength Of Weld Joints ................................................................................. 521

Hidekazu Murakawa

[S27-5] Numerical Investigation of Residual Stresses in Ti-6Al-4V Linear Friction Welds -+ 522
Clement Buhr, Paul Andrew Colegrove, Anthony McAndrew

Room 3

[S28] Additive manufacturing 2

Session chair: Wei Zhang

13:30-13:50

13:50-14:10

14:10-14:30

14:30-14:50

14:50-15:10

[S28-1] Machines and Equipment for Large Scale Wire + Arc Additive Manufacture------ 526
Paul Andrew Colegrove, Anthony McAndrew, Pavel Kurzynski, Filomeno Martina, Stewart Williams,
Jialuo Ding, Stephen Porter, Johnny v. Zwaag, Stephen Newman, Fangda Xu

[S28-2] Effects of process parameters on defects in Ti-6Al-4V specimen built with EBM -+ 530
Masato Yamada, Yuuki Kozue, Masashi Mouri, Koji Nezaki

[S28-3] Microstructure Control of Alloy 718 Additively Manufactured by Selective Electron-Beam
Melting ................................................................................................... 534
Yuichiro Koizumi, Shi-Hai Sun, Xiao Ding, Kenta Yamanaka, Kenta Aoyagi, Akihiko Chiba

[S28-4] Stereolithographic Additive Manufacturing of Geometrically Modulated Metal and
Ceramic Components .................................................................................... 535
Soshu Kirihara

[S28-5] Thermal management in manufacture of thin-walled components produced by arc-based
additive manufacturing ................................................................................. 536

Jayprakash P Sharma, Suresh Kumar Goak, Surya S Kumar, Kazuyuki Kohama, Abhay Sharma,

Kazuhiro Ito

Room 4

[S29] Dissimilar FSW & FSSW

Session chair: Pedro Vilaca

13:30-13:50

13:50-14:10

14:10-14:30

14:30-14:50

14:50-15:10

[S29-1] Solid-State Joining of Dissimilar Materials with Friction Stir Scribe --------------- 540
Yuri Hovanski, Piyush Upadhyay, Leonard Fifield, Saumyadeep Jana

[S29-2] Joining Aluminum Alloys to High Strength Steels by Friction Spot Welding ------ 544
Uceu F.H. Suhuddin, Vanessa F. Fischer, Jorge F. dos Santos

[S29-3] Dissimilar Joining between Al and Mg alloys with FSW = =cocoeoereeeeereerieiriniin. 545
Masatoshi Enomoto, Shigeki Kakiuchi, Masafumi Araki, Kazuhiro Nakata

[S29-4] Microstructural Characterization and Mechanical Properties of Fiction Spot Welded
Aluminum Alloy AA6181_Ti6Al4V Dissimilar Joint ............................................. 549
Uceu F.H. Suhuddin, Jorge F. dos Santos, Athos H Plaine, Nelson G Alcantara

[S29-5] Improving thermal stability of fine grain structure in weld nugget via in-situ
intermetallic-particle formation during friction stir welding - -------=rocooererereeeereeenens 553
Cunli Liu, Muyang Deng, Ji Chen, Lijie Guo, Aidang Shan, Ke Chen
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Main Hall

[S30] Arc welding 6

Session chair: Hiroyuki Shimizu

15:30-15:50

15:50-16:10

16:10-16:30

16:30-16:50

16:50-17:10

[S30-1] Melting Efficiency in Anti-Phase Synchronised Twin-wire Gas Metal Arc Welding - 562
Syed Quadir Moinuddin, Abhay Sharma

[S30-2] Melting behaviour of wire electrodes acting as cathodes or anodes in GMAW = «---oeeeee 566
Gerd Huismann

[S30-3] Study of Metal Transfer Using Synchronous Wire Feeding And Current Waveform
COIltI‘Ol ...................................................................................................... 571
Kohei ONO, Tetsuo Era, Hisao MIYAHARA, Shugo HIROTA

[S30-4] Study of the electrode metal transfer in GMAW by combining of two modeling approaches 575
Uwe Reisgen, Igor Krivtsun, Oleksii Semenov, Oleg Mokrov

[S30-5] Influence of pulse profile on droplet transfer dynamics at its implication on gas metal arc
weld bead penetration and cooling rate ............................................................ 579
E.B.F. Santos, Abdelbaset R. H. Midawi, R. Pistor, A.P. Gerlich

Room 1

[S31] Welding for automotive

Session chair: Yongbing Li

15:30-15:50

15:50-16:10

16:10-16:30

16:30-16:50

16:50-17:10

[S31-1] Resistance Spot Welding of New Generation of High Strength Automotive Steels - 584
Murali Tumuluru

[S31-2] Challenges of joining lightweight materials for dissimilar joints ------cocoeoeeeeeeees 589
Peter Mayr, S. Habisch, A. Haelsig, W. Georgi

[S31-3] Efficiency comarison in 1kHz and 10kHz DC welding system «:-:-ocoeoormeeemeeeeeeeeee: 590
Boguslaw Grzesik, Mariusz Adam Stepien, Zygmunt Mikno

[S31-4] Experimental Study of Strength and Fracture Mechanism of Al-Steel Resistance Spot Welds'-- 591
Nannan Chen, Hui-Ping Wang, Min Wang, Blair E. Carlson, David R .Sigler

[S31-5] Evaluation of hot stamped component assembled by 2D brazing «-«---:-oooooererrreeeees 595
Tasuku Zeniya, Hitomi Nishibata, Shinji Kodama, Masanori Yasuyama

Room 2

[S32] Simulation for weld microstructure
Session chair: Dieter Siegele

15:30-15:50

15:50-16:10

16:10-16:30

16:30-16:50

[S32-1] Numerical simulation of Pearlite formation during welding of rails =-----=-=----co-+ 599
Leonhard Weingrill, Mohammad Nasiri, Norbert Enzinger

[S32-2] THROUGH-PROCESS MODELLING FOR HEAT TREATMENT AND WELDING OF
FERRITIC STEELS .................................................................................... 603
Padraig M Mac Ardghail, Richard A Barrett, Noel Harrisson, Sean B Leen

[S32-3] Multi-phase-field simulation of austenite-to-ferrite transformation in heat affected zone of
Fe-C-Mn alloy ............................................................................................. 607
AXkinori Yamanaka, Masahito Segawa, Munekazu Ohno, Toshiyuki Koyama, Junya Inoue

[S32-4] Austenite grain growth simulation in weld heat affected zone of Ti bearing steel -+~ 611
Naoto Fujiyvama, Hiroyuki Hirata, Toshinobu Nishibata, Akira Seki, Kazuhiro Ogawa
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Room 3

[S33] Surface modification

Session chair: Toshitaka Ikeshoji

15:30-15:50

15:50-16:10

16:10-16:30

16:30-16:50

16:50-17:10

[S33-1] Two kinds of variant of friction stir welding (FSW) process: friction stir
brazing (FSB) and friction stir spot brazing (FSSB) ----crcrorrrrrrrrrreereeeenes 615
Guifeng Zhang

[S33-2] Surface Modification of Medium-carbon Steel by Friction Stir Powder Processing with
Cr Particles ................................................................................................ 619
TAWEN SUN, Yoshiaki Morisada, Yufeng Sun, Hidetoshi Fujii

[S33_3] Splat formation issue in thermal SPIAY PIOCESS 1«7 rw trrsretrmsressrssreten sttt 623
Masahiro Fukumoto, Daiki Suzuki, Masayoshi Jinbo

[S33-4] Surface Modification of Steels by YAG Laser Irradiation =« «-«-cocovoeerereermreseeeeenene 627
Mingzhong Tang, Yamaguchi Tomiko, Kazumasa Nishio

[S33-5] Effect of additive materials compositions on laser weak-magnetic treatment --=----------- 631
Shinya Okamoto, Xudong Zhang, Nobuaki Kobayashi, Takahiro Saito, Akihiro Yamazaki

Room 4

[S34] Monitoring and inspection
Session chair: Tetsuo Era

15:30-15:50

15:50-16:10

16:10-16:30

16:30-16:50

16:50-17:10

[S34-1] Tracking of the welding line in lap welding using pattern matching-------=-=-orororoeeeeee 635
Satoshi Yamane, Hiroyuki Ohyama

[S34-2] DIGITAL RADIOGRAPHIC INSPECTION OF WELD QUALITY IN JOINED THICK
SHIBUILDING STEEL PLATES BY THE COMPUTED RADIOGRAPHY -+ 639
Armando Hideki Shinohara, Emilly Cristine Pereira da Silva, Ayako Ono, Estefen Farid Segen

[S34-3] Development of automatic welding defect detection system «=«-cocoeoeeeereersrereeeenene 643
Yosuke Sasaki, Yukio Hioki, Yingda Dai, Mitsuyoshi Nakatani, Siyang Tu

[S34-4] A holistic approach for steel health monitoring and annihilation/control concerning
welding in shipyards, shipping & offshore platform operations ««-:-coroeoreememereeeeeeeee: 647
Sophia Papadopoulou, Maria Dimitra Zavali, Konstantinos Kalkanis, Stelios Mores, Evangelos Hristoforou

[S34-5] Gap Bridging by Advanced Adaptive Weaving controlled GMA Welding of High Strength
Steel Crane Structures ................................................................................. 651
Sven Frithjof Goecke
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9:00-9:30

Main Hall

9:30-10:10

October 14th (Friday)

Registration

Keynote Lecture 6

Session chair: Toshihiko Koseki

Grain Boundary Engineering to Suppress Weld Degradations «-«-««-:-orrrrrmrerrreemeeeeene. 656
Hiroyuki Kokawa

[S35] Simulation for welding process 1
Session chair: Fumikazu Miyasaka

10:30-10:50

10:50-11:10

11:10-11:30

11:30-11:50

[S35-1] Computational Simulation and Optimization of Steel Weldment for Thermal Load Reduction -- 659
Charles R. Fisher, Matthew F. Sinfield

[S35-2] Comparison of forming, welding and heat treatment simulations in LS-DYNA and MSC Marc - 660
Joachim Steffenburg-Nordenstrom, Lluis Perez, Eva-Lis Odenberger, Mats Oldensburg, Lars-Erik Svensson

[S35-3] Cross-Wire Projection Welding of Aluminium Rods in relation to Pneumatic and
Servomechanical Electrode Force Systems ««cocococoemrrrerrrrrrmne 664
Zygmunt Mikno, Mariusz STEPIEN, Boguslaw Grzesik

[S35-4] Temperature Histories of Structural Steel Laser and Hybrid Laser-GMA Welds Calculated
Using Volumetric Constraints ........................................................................ 668
Samuel G Lambrakos, Lou Massa, Andrew Shabaev, Lulu Huang

Room 1

[S36] Cold cracking in weld

Session chair: Tadashi Kasuya

10:30-10:50

10:50-11:10

11:10-11:30

11:30-11:50

11:50-12:10

[S36-1] Microstructural Approach on Cold Cracking for High Strength FCA Steel Welds of YS 600 MPa Grade - 672
Namhyun Kang, Myungjin Lee, Stephen Liu, Kyungmox Cho

[S36-2] Weldability of Q&T HSLA A543 Steel: Microstructural simulation and modified Implant testing --- 676
Ali Alshawaf, Stephen Liu

[S36-3] Interpretation of diffusible hydrogen with respect to grain size using in situ slow strain
rate test and thermal desorption spectrometry ................................................... 683
Cheolho Park, Namhyun Kang, Stephen Liu

[S36-4] Comprehensive analysis of cold crack testing for high strength FCA welds with respect to base metal thickness -~ 687
Hyunbin Nam, Namhyun Kang, Jaeseok Yoo, Kwanghee Yun, Kihyung Han

[S36-5] Study of factors related to welding wire on diffusible hydrogen content and the welding process to reduce hydrogen -~ 691
Naoki Mukai, Tokuji Maruyama, Reiichi Suzuki

Room 2

[S37] Automation

Session chair: Satoru Asai

10:30-10:50

[S37-1] Toward understanding human welder interactive behavior with weld pool in gas tungsten arc welding -~ 695
Gang ZHANG, Yu SHI, Yu-Ming Zhang, Yu Fen GU, Ding FAN
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10:50-11:10  [S37-2] Advanced Control of Human Welder Movement —-««-occoorserrrsmrrrrsmeneeie e 699
Shujun Chen, Ning Huang, Yukang Liu, Yu-Ming Zhang

11:10-11:30  [S37-3] Qualification of Trackless Autonomous Crawling All-Position Arc Welding Robot for
welding Of Large Engineering Structures ......................................................... 700
Wei Zhou, Xiaoming Jiang, Xuefeng Zhou, Xiaoguang Liu, Taobo Cheng

11:30-11:50  [S37-4] Automatic Narrow gap GTAW system for on-site welding of thermal power generation pi - 704
Shinichiro Nakamura, Tsuyoshi Ogawa, Tsuyoshi Kato, Masahiko Otsuki, Satoru Asai

11:50-12:10  [S37-5] High efficiency and less spatters welding process for thick plate welding:-----=-=--=--coeoo 708
Yuji Taniguchi, Yoshihide Inoue

Room 3

[S38] Nano/micro joining
Session chair: Tomokazu Sano

10:30-10:50 [S38-1] Effect of Nanoparticle Additions on Microstructure, Solderability and Mechanical
Properties of Sn-Ag-Cu SOLAEE  *v v v rrrrrrre s 712
Dohyun Jung, Ashutosh Sharma, Donguk Lim, Songhee Yim, Jonghyuk Yoon, Bumgyu Baek, Jaepil Jung

10:50-11:10  [S38-2] Effect of Metal Coating on Sn Whisker Growth in Welded Zones = -=«-v-ocoeoeerememeeeeeeeees 713
unpei Sasaki, Shun Watanabe, Tomomi Sakakida, Osamu Kamiya

11:10-11:30  [S38-3] Quantitative assessment of thermally induced stresses for assemblies with TLP bonded Si
chips ............................................................................................................ 717
Adrian Lis, Slavo Kicin, Franziska Brem, Akio Hirose, Christian Leinenbach

11:30-11:50  [S38-4] TLP Diffusion Bonding of Pure Aluminum A1070 with Copper Foil as an Insert Metal ------ 721
Haoming Guo, Tomiko Yamaguchi, Kazumasa Nishio

11:50-12:10  [S38-5] Expansion of hardness prediction system for temper bead welding of A533B steel to
low-alloy B s R R ETRRP PP 724
Lina YU, Kazuyoshi Saida, Masahito Mochizuki, Masashi Kameyama, Naoki Chigusa, Kazutoshi Nishimoto

Room 4

[S39] FSW metallurgy in Al alloys

Session chair: Egoiz Aldanondo

10:30-10:50 [S39-1] A study of deformation and microstructural evolution in friction stir welding of
aluminum and titanium ........................................................................... 728
Amlan Kar, Devinder Yadav, Satyam Suwas, Satish V. Kailas

10:50-11:10  [S39-2] Microstructure and Mechanical Properties of 1050 Aluminum Joints Formed by
Underwater Friction Stir Welding ..................................................................... 732
Masakatsu Maeda, Masaru Terai, Kazuyoshi Katoh

11:10-11:30  [S39-3] Effect of cooling rate on microstructure of friction-stir welded aluminum alloy 1100 ------ 733
Sergey Mironov, Dalong Yi, Yutaka S. Sato, Hiroyuki Kokawa

11:30-11:50  [S39-4] Microstructure evolution and tensile fracture behavior of friction stir welded Al-Li alloy------ 737
Dingrui Ni, Yao Tao, Bolv Xiao, Zongyi Ma

11:50-12:10  [S39-5] High Speed, Solid-State Welding of Dissimilar Alloy Aluminum Tailor Welded Blanks ------ 738
Yuri Hovanski, John Carsley, Piyush Upadhyay, Blair Carlson, Mark Eisenmenger, Thomas Luzanski,
Dustin Marshall, Brandon Landino, Glenn Jarvis, Ayoub Soulami
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Main Hall

[S40] Simulation for welding process 2
Session chair: Masaya Shigeta

13:10-13:30

13:30-13:50

13:50-14:10

14:10-14:30

14:30-14:50

[S40-1] Development of numerical simulation model of weld pool phenomena in flux cored arc
welding ......................................................................................................... 742
Yosuke Ogino, Yoshinori Hirata, Satoru Asai

[S40-2] Numerical Simulation of Three Dimensional TIG Welding Using MPS Calculation -+ 746
Shun Saso, Masashi Mouri

[S40-3] Numerical analysis of fluid flow during swing arc narrow gap GMA welding ----=------- 750
Guoxiang Xu, Qingnan Cao, Jie Zhu, Jiayou Wang

[S40-4] Numerical Simulation of Fume Formation Process in GMA Welding -«----wovoeemeeeereeeeeees 754
Shinichi Tashiro, Anthony B. Murphy, Manabu Tanaka

[S40-5] Development of TIG Orbital Welding System using Welding Pool Model «-----ovoeeeeeeeees 758
Seokhyoung Lee, Yong-Baek Kim

Room 1

[S41] Hot cracking in weld 1

Session chair: Hiroaki Mori

13:10-13:30

13:30-13:50

13:50-14:10

14:10-14:30

14:30-14:50

[S41-1] Prediction of solidification cracking in multi-pass weld metal of modified 9Cr1Mo
steel during hot-wire laser welding with a narrow gap groove «:---=roororererreeeeees 761
Ichihu Ryu, Masatomo Todo, Motomichi Yamamoto, Kenji Shinozaki

[S41-2] Evaluation of solidification cracking susceptibility of stainless steels using extra
high_purity SteelS f()l' ferrite_free welding ............................................................... 762
Tomo Ogura, Toshimitsu Masaki, Kazutoshi Nishimoto, Kiyoshi Kiuchi, Junpei Nakayama, Kazuyoshi Saida

[S41-3] Effect of Chemical Composition on Solidification Cracking Susceptibility in Austenitic
Weld Metals ................................................................................................... 766
Kota Kadoi, Kenji Shinozaki

[S41-4] Evaluation of Solidification Cracking Susceptibility in Laser Welds of SS310S using Laser
Trans-Varestraint Test with In-situ Observation and Two-color Thermometry---=--=-=+----+ 770
Daisuke ABE, Yu Murakami, Fumio Matsuzaka, Takaaki MATSUOKA, Hiroto YAMAOKA

[S41-5] Effect of resistance spot welding parameters on liquid metal embrittlement of Zn coated
high Mn TWIP SteelS ....................................................................................... 774
Siva Prasad Murugan, Jin-Hee Bae, Md Anwarul Haque, Yeong-Do Park

Room 2

[S42] Welding comsumable

Session chair: Hiroyuki Shimizu

13:10-13:30

13:30-13:50

[S42-1] The effect of alloying elements of gas metal arc welding (GMAW) wire on weld pool
flow and slag formation location in cold metal transfer (CMT) ««---v-eoeoerereeeeeeeeeees 775
Md. R. U. Ahsan, Muralimohan. Cheepu, Yeong-Do Park

[S42-2] Development of welding materials for pressure vessels made of 9Cr-1Mo-V steel -=--------- 779
Kazuya Ikai, Tetsunao Ikeda, Ken Yamashita, Tomoaki Nakanishi, Takeo Miyamura, Shigenobu Nanba
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13:50-14:10

14:10-14:30

[S42-3] The Effects of Weld Filler Material and Cooling Time t8/5 on the Dynamic Impact
Behaviour Of High_Strength Laser_Hybrid Welds ................................................... 783
Thora Elisabeth Falkenreck, Maximilian Klein, Marco Lammers, Thomas Boellinghaus

[S42-4] Experimental Study on fatigue strength for U-rib welded joint of Metal Deck Bridge using
Laser Arc Hybrid welding with LTT ﬁller wire ...................................................... 787
Koutarou INOSE, Junko KANBAYASHI, Daisuke ABE, Naoyuki Matsumoto, Daiki OKITA, Seiji OKADA

Room 3

[S43] Brazing and soldering

Session chair: Jaepil Jung

13:10-13:30

13:30-13:50

13:50-14:10

14:10-14:30

14:30-14:50

[S43-1] Three Axis Residual Stress State at Stress Anomaly Point of Brazed Ceramic/Metal------ 788
Shun-Ichiro Tanaka

[S43-2] Bonding between Cr-alloyed SiAION ceramic and heat-resistant alloys -=-=:--ococoeoeeeeeeees 790
Toko Tokunaga, Masayuki Koshiyama, Munekazu Ohno, Kiyotaka Matsuura

[S43-3] Vacuum free self fusion solidification bonding of aluminum by periodic motion ~----------- 791
Hiroshi Kawakami, Kenta Matsuda, Seiya Kodama, Toshiki Nagao, Jippei Suzuki

[S43-4] Effect of additional element on interfacial strength at Al/Fe dissimilar metal weld by
TIG arc brazing ............................................................................................. 794
Hiroki Furuya, Yoshikatsu Sato, Yutaka S Sato, Hiroyuki Kokawa, Yujiro Tatsumi

[S43-5] Formation mechanism and elimination of pores for Ag-Sn low temperature TLP-bonded
joint ............................................................................................................ 798
Shao Hua Kai, Wu Ai Ping, Bao Yu Dian

Room 4

[S44] FSW metallurgy

Session chair: Yutaka Sato

13:10-13:30

13:30-13:50

13:50-14:10

14:10-14:30

14:30-14:50

[S44-1] MICROSTRUCTURAL FEATURES IN FRICTION STIR WELDED LAP JOINTS --- 803
Egoitz Aldanondo, Ekaitz Arruti, Julen Sarasa, Alberto Echeverria

[S44-2] Grain refinement via friction stir processing with 10-nm-size zirconia particles------------ 807
Yoshihisa Kimoto, Toru Nagaoka, Hiroyuki Watanabe, Takashi Takeuchi, Masao Fukusumi

[S44-3] Role of tool profile in grain structure formation and texture development during friction
Stir welding of thick WeldS ................................................................................. 810
Murshid Imam, Yufeng Sun, Hidetoshi Fujii, Ninshu Ma, Seiichiro Tsutsumi, Hidekazu Murakawa

[S44-4] Effect of welding parameters and B,C contents on the microstructure and mechanical
properties Of friction Stir WeldedB4C/606lAl joints ................................................... 814
Li Yuze, Wang Quanzhao

[S44-5] Effect of microstructure on corrosion behavior of friction stir welded Mg-Al-Zn alloys - 815
Qu Liu
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Main Hall

[S45] Simulation for welding process 3
Session chair: Shinichi Tashiro

15:10-15:30  [S45-1] Imaging and simulation of shielding gas flows during GMAW «-««-ccoeereeremeeeneeee.. 819
Toannis Bitharas, Norman McPherson, William McGhie, Douglas Roy, Andrew Moore

15:30-15:50  [S45-2] Three-dimensional Numerical Analysis of Heat Transfer and Fluid Flow in Keyhole Laser
Welds Based on Thermal_hydraulic ..................................................................... 823
Qiaofeng ZHOU, Katsuma HORIO, Fumikazu MIYASAKA, Hiroaki MORI, Masami MIZUTANTI,
Yousuke KAWAHITO, Seiji KATAYAMA

15:50-16:10  [S45-3] Numerical simulation of temperature field and flow field of PAKW process in quasi steady
State ......................................................................................................... 824
Bin Xu, Shujun Chen, Fan Jiang

16:10-16:30  [S45-4] Deformation analysis of friction welding of heat-resistant steels «------ocooooeremeeeneeeeees 830
Shigekazu Miyashita, Masashi Takahashi, Masaaki Kimura

16:30-16:50  [S45-5] Challenges in development and importance of heat source models for simulation of fusion
Welding prOCQSSCS ....................................................................................... 834
Yadaiah Nirsanametla, Sohini Chowdhury, Swarup Bag, Md S Mujaheed Khan, Nabam Teyi,
Manapuram Muralidhar

Room 1

[S46] Hot cracking in weld 2

Session chair: Kenji Shinozaki

15:10-15:30 [S46-1] Mechanistic study on hot cracking of 30%Cr-Ni based alloys «-«-=crooereemreemeeeees 835
Toshio Yonezawa, Yuichi Miyahara, Mikko ] Peltonen, Teemu Sarikka, Anssi Brederholm, Hannu Hanninenn

15:30-15:50  [S46-2] Effect of Thermal Cycles on Hot Crack Susceptibility in Multi-pass Welds of Reduced
Activation Ferritic/Martensitic Steel F82H ......................................................... 836
Hiroaki Mori, Takanori Hirose, Taichiro Kato, Hiroyasu Tanigawa

15:50-16:10  [S46-3] Effect of Welding Speed and Sulfur Segregation on Hot Cracking Susceptibility of Carbon
Steels ............................................................................................................ 837
Toru Amaya, Toshio Yonezawa, Hannu Hanninen, Mikko J Peltonen, Kazuhiro Ogawa

16:10-16:30  [S46-4] MIG-Welding of AIMgSi alloys using novel filler wires fostering grain refinement in the
weld metal ................................................................................................... 841
Andreas Pittner, Thomas Michael, Ralf Haecker, Michael Rethmeier, Robert Lahnsteiner

16:30-16:50  [S46-5] Hot cracking sensitivity of 2A14 high strength aluminum alloy in fiber laser welding --- 845
Wei Wang, Jian Huang, Bang Yao Zhao, Pei Pei Hu

Room 2
[S47] Pipeline
Session chair: Satoshi Igi

15:10-15:30  [S47-1] Pipeline Design to Withstand Strong Ground Motion or Large Permanent Ground
Deformations ............................................................................................. 846
Nobuhisa Suzuki, Takekazu Arakawa, Teruo Yamaura

15:30-1550  [S47-2] The Tolerability of Welding Defects in Pipelines. -:-ocooooeoeerrermreemenin. 850
Hamad Almostaneer, Mansour Al-Elyani, Ahmad Shahreer
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15:50-16:10

[S47-3] Application of Cold-Wire Tandem Submerged Arc Welding for Low Carbon Microalloyed
Linepipe Steels ................................................................................................ 851
Mohsen Mohammadijoo, Stephen Kenny, Hani Henein, Douglas G. Ivey

Room 3

[S48] Linear friction welding
Session chair: Masakatsu Maeda

15:10-15:30

15:30-15:50

15:50-16:10

16:10-16:30

16:30-16:50

[S48-1] Linear Friction Welding of Ti 6Al 4V for Aerostructure Applications «=-=«=-=-=---+- 855
Bertrand Flipo, Kathryn Beamish, Bryan Humphreys, Martin Wood, Alan Shilton

[S48-2] Manufacturing of a Dissimilar Joint Between Ti6Al4V and IN718 Using the Linear
Friction Welding Technology .................................................................. 856
Priti Wanjara, Kosuke Watanabe, Qi Yang, Koji Nezaki, Javad Gholipour

[S48-3] The effect of the welding parameter to mechanical property and welding process of Linear
Friction welded Dissimilar Titanium Joint ............................................................ 857
Takahiko Shinohara, Koji Nezaki
[S48-4] High Temperature Fatigue of Dissimilar Metal Joints of IN718:IN713LC by Linear
Friction welding ............................................................................................. 861
Ruoru Ye, Hangyue Li, Tim Doel, Paul Bowen

[S48-5] Application of Linear Friction Welding to the Thin Carbon Steel Plate --------ocooeeeeeeeeeee 862
Ryosuke Kuroiwa, Yasuhiro Aoki, Hidetoshi Fujii, Gen Murayama, Masanori Yasuyama

Room 4

[S49] FSW metallurgy in steels

Session chair: Jorge dos Santos

15:10-15:30

15:30-15:50

15:50-16:10

16:10-16:30

16:30-16:50

[S49-1] Increase in Fatigue Strength and Charpy Absorbed Energies of TIG-welded SS400 Steel

Plates by Friction-Stir-Processing Grain-Refinement -« «-«--oeoreereerreenene.. 866
Kazuhiro Ito, Tatsuya Okuda, Hiroki Izumi, Makoto Takahashi, Kazuyuki Kohama, Hajime Yamamoto,
Hidetoshi Fujii

[S49-2] Effect of Alloying Elements on Microstructure of Friction Stir Welded Thick Structural
Steel Plate ...................................................................................................... 870
Muneo Matsushita, Rinsei Tkeda

[S49-3] Properties of Multilayer Friction Stir Welding Joint in SUS316L Clad Steel «---------vooeeee 871
Yuta Honma, Kunihiko Hashi, Rinzo Kayano, Yutaka S Sato, Hiroyuki Kokawa

[S49-4] Increase in Fatigue Strength of Butt-Welded High-Tensile-Steel Joints by Friction Stir
Processing ................................................................................................... 875
Hajime Yamamoto, Kazuhiro Ito, Makoto Takahashi, Kazuyuki Kohama, Hidetoshi Fujii

[S49-5] Microstructure and Mechanical Properties of Friction Stir Processed Ferritic Steel -+ 879
Lauri Tapio Luumi, Yutaka S. Sato, Hiroyuki Kokawa, Hiroki Komuro, Yasuyuki Fujiya
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Program - october 12th (Wednesday)

Poster

16:10-18:00

Fundamental and applications of welding and joining process

[P-1] Laser tailor welded blanks of hot press forming steel with Al-Si coating -«-«---ororrermrrrrrreeeeeees 883
Cheolhee Kim, Minjung Kang

[P-2] Laser-MAG Hybrid Welding of SUS301L-MT Stainless Steel T-joint -«-c-ccocoeerrrrmeremeeemeeee.. 884
Xiaoyi Yang, Hui Chen, Zongtao Zhu

[P-3] Characteristics of residual magnetism in square narrow gap arc welding groove «-:-:-cocoeoeeeeeeeeeeeeees 888
iayou Wang, Yuan Tong, Ping Huang, Jie Zhu, Guoxiang Xu

[P-4] Resistance Spot welding of Mg alloy with Mg-Zn-Y alloy insert «-:-ococooorrerrerrmereeieees 889
Chihiro Iwamoto, Yoshihito Kawamura, Mitsuru Hano

[P-5] Analysis of Resistance Welding and the Expulsion of Liquid Metal from the Weld Nugget --------------- 890
Zygmunt Mikno, Szymon Kowieski, Adam Pilarczyk, Andrzej Ambroziak, Marcin Korzeniowski, Pawel Kustron

[P_6] parameter Stlldy Of droplet transfer in GMAW ..................................................................... 894
ochen Schein, Matthias Bredack, Erwan Siewert

[P-7] SiC/SiC Joining Utilizing Paste-like Si Powder in a Graphite Pipe Heated Electrically «----=---oeoeeeeeeee 895
Kazuyuki Kohama, Kazuhiro Ito, Shunichi Terada, Soshu Kirihara

[P-8] Observation of keyhole and tracking of the welding line in robotic plasma welding --------oooeeeeeeeeeees 899
Weixi Wang, Satoshi Yamane, Takaaki Hirano, Kazumichi Hosoya, Toru Nakajima, Hikaru Yamamoto

[P-9] Effect of Co Addition on Interfacial Reaction between Sn-Ag-Cu Solder and Cu Substrate -------------- 9203

ianxin Wang, Yun Zhou, Taikun Fan, Qing Zhu

[P-10] Variation of Arc Deflection Length Affected by Frequency Increment of Transverse AC Magnetic Field --- 907
Yoko Ishii, Toru Shiino, Yoshifumi Maeda, Shinji Yamamoto, Shinichi Tashiro, Masaya Shigeta, Manabu Tanaka, Toru Iwao

[P-11] Analysis of arc acoustic signal in laser enhanced hyperbaric underwater MIG welding «---=w-oooroeeeeeeeee 911
zhu jia lei, Jiao xiang dong

[P-12] Flux-free Brazing of Aluminum Alloys under Ultra-low Oxygen Partial Pressure using Zirconia Oxygen Pump ---912
Tomoyuki Shinoda, Shumpei Ozawa, Kazuhiko Kuribayashi, Tomoki Yamayoshi, Yasunaga Itoh

[P-13] Effect of shape for weld faying parts on joint strength of steel pipe friction welded joints -----ovovoeeeeeee 915
Shuhei Iwamoto, Masaaki Kimura, Shigekazu Miyashita, Masashi Takahashi, Masahiro Kusaka, Koichi Kaizu

[P-14] Observation of Welding Phenomenon on Horizontal Steel Stud in 19mm Diameter =«---=«-coroeeeemeeeeeees 919
Yoshimoto Nakaseko, Jippei Suzuki, Hiroshi Kawakami, Hitoshi Ozaki

[P-15] Strain Measurement in Arc Welding using Digital Image Correlation ««:o:ococoeremrreereereeineen. 923
Zongyao Chen, Jian Chen, Zhili Feng

Weld properties and performance

[P-16] Fatigue property of A7N01P-T4 Al alloy plates joined by hybrid laser-MIG welding ««-----orovorereeeeees 927
Qiuying Wang, Hui Chen, Xiaoyi Yang, Zongtao Zhu, Lidong Xu

[P-17] Bonding strength of friction stir welded joint of WC-12Co and medium carbon steel «------oroverereeeeeees 928
Toru Nagaoka, Yoshihisa Kimoto, Takashi Takeuchi, Masao Fukusumi, Yoshiaki Morisada, Hidetoshi Fujii

[P-18] Effect of process parameters on tensile strength in laser-MIG hybrid welding for aluminum alloy - 932
Yong Chen

[P-19] Effects of friction time and forge pressure on tensile strength of 5083 aluminum friction stud welded joints ---936
Yukio Sano, Masaaki Kimura, Masahiro Kusaka, Koichi Kaizu

[P-20] The effect of electromagnetic stirring on the microstructure and mechanical properties of 309L stainless steel welds ---940
Chao-Yuan Kung, Ge-Ping Yu, Jia-Hong Huang, Sheng-Long Jeng

[P-21] Investigation of Main Factor on Enhancing Fatigue Performance of Welded Structural Steel Plates due to Laser Peening ---944
Yoshihiro SAKINO, Yuji SANO

[P-22] Effects of Heat Input and Groove Angles on Distortion and Residual Stress on Submerged Arc Welded

Ship Steel Plates ASTM A131 Grade A ................................................................................. 945
Tanawat Sirisatien, Sasawat Mahabunphachai, Pornsak Thasanaraphan, Kittichai Sojiphan
[P-23] Solid State (Friction) Welding: Influences of In-situ Pre-Heat -« -----rorrrrrrrrrrrrerierenninens 946

D. Adams, Z. Roelofs, M. Skinner
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Modeling and simulation of weld behaviors

[P-24] Numerical Simulation of Localized Distribution of Stress and Diffusible Hydrogen Related to Cold
Cracking in High_Strength Steel Weld Metal ........................................................................... 947
Yoshiki Mikami, Nao Kawabe, Nobuyuki Ishikawa, Masahito Mochizuki

[P-25] Effects of heat affected zone softening extent on strength of advanced high strength steels resistance spot
weld ........................................................................................................................... 951
Hassan Rezayat, Sudarsanam Suresh Babu, Hassan Ghassemi-Armaki

[P-26] Heat Flux and Electromagnetic Force affected by Current Frequency in Argon Pulsed Arc Welding

Mixed With Oxygen ...................................................................................................... 956
Yoshifumi Maeda, Shinji Yamamoto, Toru Iwao, Shinichi Tashiro, Masaya Shigeta, Manabu Tanaka
[P-27] Linking a CFD and FE analysis for Welding Simulations in Ti-6Al-4V -«-ccccororreereerereeeeee.. 960

Richard P Turner, Chinnapat Panwisawas, Yogesh Sovani, Mark R M Ward, Hector Basoalto, Jeffery Brooks

Weldability of materials

[P-28] Magnetic Pulse Welding of Al/Cu Sheets using 6-Turn Flat Coil --«-c-voorrerrrrrrrrereeees 964
Tomokatsu Aizawa
[P-29] Weldability of TEMPALOY AA-1 and T92 dissimilar joints -«ococooororeremmmmrorme 968

Michael Urzynicok, Robert Jachym, Jacek Slania

[P-30] Effect of friction welding conditions on joining phenomena and tensile strength of friction welded joint
between OFC and 304 stainless Steel .................................................................................... 974
Koki Ohara, Masaaki Kimura, Masahiro Kusaka, Koichi Kaizu

[P-31] RECYCLING OF SLAG AND ITS EFFECTS ON FLUX CONSUMPTION IN SUBMERGED ARC
STAINLESS STEEL CLADDING ....................................................................................... 978

atinder Garg, Kulwant Singh

[P-32] Reserach on sound characteristics in rotating arc narrow gap welding ««-«-ocoooororrrrrrrrm e 979
wenhang li

[P-33] Effects of Argon-Nitrogen Backing Gas on Microstructure and Corrosion Resistance of Duplex Stainless

Steel Pipe ASTM A790 Welds by Gas Tungsten Arc Welding «-«---coororormrmrmrrrrreeee 983
Somsak Pamuk, Siriporn Daopiset, Kittichai Sojiphan

Microstructure and metallurgical behaviors in welds
[P-34] Influence of Welding Process on Microstructure and Corrosion Behaviour of Nickel Free High Nitrogen

Stainless Steel Welds ......................................................................................................
Raffi Mohammed, G Madhusudhan Reddy, K Srinivasa Rao

[P-35] Hydrogen in welded microstructures of creep-resistant T24 boiler steel: Effect on mechanical properties
and corresponding hydrogen diffusion ..............................................................................
Michael Rhode, Joerg Steger, Thomas Boellinghaus, Hans Hoffmeister, Thomas Kannengiesser

[P-36] Clarification of microstructure evolution of aluminum during friction stir welding using liquid CO2
rapid cooling ............................................................................................................... 989
Xiaochao Liu, Hidetoshi Fujii

[P-37] Effects of Nitrogen on Strength of Fiber Laser and Electron Beam Weld Metal ----c-oooeeeeeeeereeeeeees 993
Erik A Pfeif, Stephen Liu

Others

[P-38] Mechanical-Electrical Composite Design and Test Technique of the Insulating Substrate in Power
Semiconductors for High_voltage Applications' ..................................................................... 994
Yuji HAYASE, Keisuke YAMASHIRO, Tetsumi TAKANO

[P-39] Effect of Current Load at Temperature on Microstructure of Copper Joined by Sn-based alloy - 998
Naoki Moriyama, Yasuyuki Miyazawa, Harutoshi Umemura, Tsuneaki Obara

[P-40] Development of a Dynamically Evaluated Thermodynamic Property Database for Metallurgical Systems -+ 1002
Erik A Pfeif, Boris Wilthan, Vladimir Diky, Kenneth Kroenlein, Andre Kazakov

[P-41] Metal micro-droplets deposition forming technology based on Pulsated Orifice Ejection Method -+ 1003
Wei Dong, Yuting Wei, Shiwei Kang, Fumin Xu, Pengting Li, Akira Kawasaki
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