38th Riso International
Symposium on Materials Science
2017

IOP Conference Series: Materials Science and Engineering
Volume 219

Riso, Denmark
4 — 8 September 2017

ISBN: 978-1-5108-4557-2
ISSN: 1755-1307



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

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

Copyright© (2017) by the Institute of Physics
All rights reserved. The material featured in this book is subject to
IOP copyright protection, unless otherwise indicated.

Printed by Curran Associates, Inc. (2017)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 44117 929 7481
Fax: 44117920 0979

techtracking@iop.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

Volume 219

38th Rise International Symposium on Materials Science
4-8 September 2017, Riso, Denmark

Accepted papers received: 6 July 2017
Published online: 1 August 2017

Preface

011001
OPEN ACCESS
38th Risg International Symposium on Materials Science

011002
OPEN ACCESS
Peer review statement

Invited papers

012001
OPEN ACCESS
Degradation of metallic materials studied by correlative tomography

T L Burnett, N J H Holroyd, J J Lewandowski, M Ogurreck, C Rau, R Kelley, E J
Pickering, M Daly, A H Sherry, S Pawar, T J A Slater and P J Withers.....1

012002

OPEN ACCESS

Application of characterization, modelling, and analytics towards understanding process-
structure linkages in metallic 3D printing

M A Groeber, E Schwalbach, S Donegan, K Chaput, T Butler and J Miller.....16



012003
OPEN ACCESS
Strength and ductility of heavily deformed pearlitic microstructures

A. Hohenwarter, M. W. Kapp, B. Volker, O. Renk and R. Pippan.....32

012004

OPEN ACCESS

Advanced High Strength Steels: Improved Properties by Design of Textures and
Microstructures

Leo A.L. Kestens, Dorien De Knijf, Felipe Castro Cerda and Roumen H. Petrov.....41

012005
OPEN ACCESS
Applications of atomic-resolution HAADF-STEM and EDS-STEM characterization of

light alloys

Jian-Feng Nie.....55

012006

OPEN ACCESS

1 billion tons of nanostructure — segregation engineering enables confined transformation
effects at lattice defects in steels

D Raabe, D Ponge, M-M Wang, M Herbig, M Belde and H Springer.....63

012007

OPEN ACCESS

Atom probe study on microstructure change in severely deformed pearlitic steels:
application to rail surfaces and drawn wires

Jun Takahashi.....75

012008

OPEN ACCESS

Reason for high strength and good ductility in dual phase steels composed of soft ferrite
and hard martensite

Daisuke Terada, Gosuke Ikeda, Myeong-heom Park, Akinobu Shibata and Nobuhiro
Tsuji.....92



012009
OPEN ACCESS
Opportunities for aluminum-based nanocomposites

H Weiland.....101

Contributed papers

012010

OPEN ACCESS

New mesoscopic constitutive model for deformation of pearlitic steels up to moderate
strains

J. Alkorta, J.M. Martinez-Esnaola, P. de Jaeger and J. Gil Sevillano.....109

012011
OPEN ACCESS
Characterisation of an AI-BN nanocomposite prepared by ball milling and hot extrusion

U Arlic, Z Drozd, Z Trojanova, O Molnarova and A Kasakewitsch.....117

012012

OPEN ACCESS

Dislocation based controlling of kinematic hardening contribution to simulate primary
and secondary stages of uniaxial ratcheting

S Bhattacharjee, S Dhar and S K Acharyya.....125

012013

OPEN ACCESS

Investigation of the grain size effect on mechanical properties of Ti-6A1-4V alloy with
equiaxed and bimodal microstructures

Yan Chong, Tilak Bhattacharjee, Akinobu Shibata and Nobuhiro Tsuji.....136

012014
OPEN ACCESS
Deformation processed Al/Ca nano-filamentary composite conductors for HVDC

applications

C F Czahor, I E Anderson, T M Riedemann and A M Russell.....143



012015
OPEN ACCESS
Role of copper on Laves phase morphology in 9-12%Cr steels

Hilmar K Danielsen and Fang Liu.....151

012016

OPEN ACCESS

Synchrotron X-ray measurement of residual strain within the nose of a worn manganese
steel railway crossing

S Dhar, Y Zhang, R Xu, HK Danielsen and D Juul Jensen.....157

012017

OPEN ACCESS

Effect of hexagonal boron nitride and graphite nanoparticles on the mechanical and
physical properties of magnesium

Z Drozd, Z Trojanova, U Arlic, A Kasakewitsch and K Dash.....163

012018
OPEN ACCESS
Electron tomography of dislocations in an Al-Cu-Mg alloy

7.Q. Feng, C.W. Lin, T.T. Li, X. Luo, G.L. Wu and X.X. Huang.....171

012019

OPEN ACCESS

Quantum-mechanical study of tensorial elastic and high-temperature thermodynamic
properties of grain boundary states in superalloy-phase NizAl

Martin Friak, Monika Vgianska, David Holec and Mojmir Sob.....177

012020

OPEN ACCESS

Microstructures and mechanical property of a Fe-Ni-Al-C alloy containing B2
intermetallic compounds

Si Gao, Yu Bai, Akinobu Shibata and Nobuhiro Tsuji.....188



012021

OPEN ACCESS

Role of interfaces on microstructure refinement and mechanical properties of severe
plastically deformed copper and copper-silver eutectic

P Ghosh, K S Kormout and R Pippan.....194

012022

OPEN ACCESS

Selective Laser Melting of Hot Gas Turbine Components: Materials, Design and
Manufacturing Aspects

Stergios Goutianos.....201

012023
OPEN ACCESS
Anisotropy of mechanical and thermal properties of AZ31 sheets prepared using the ARB

technique

K Halmesova, Z Trojanova, J Dzugan, Z Drozd, P Minarik and M Knapek.....209

012024
OPEN ACCESS
Analysis of bearing steel exposed to rolling contact faticue

K T Hansen, S Faster, A Natarajan, O V Mishin, H K Danielsen, D Juul Jensen and P
Klit.....217

012025
OPEN ACCESS
Microstructural and hardness gradients in Cu processed by high pressure surface rolling

QY He, M Zhu, Q S Mei, C S Hong, G L Wu and X Huang.....225



012026

OPEN ACCESS

Change in the microstructure and mechanical properties of drawn pearlitic steel with low-
temperature aging

D Hirakami, K Ushioda, T Manabe, K Noguchi, K Takai, Y Hata, S Hata and H
Nakashima.....231

012027

OPEN ACCESS

Characterization of voids in shock-loaded Al single crystal by combining X-ray
tomography and electron microscopy

Chuanshi Hong, Seren Faester, Niels Hansen, Xiaoxu Huang and Rozaliya I. Barabash.....239

012028

OPEN ACCESS

Strengthening and toughening of layered Ti-Al metal composites by controlling local
strain contribution

M Huang, J S Chen, H. Wu, G H Fan and L Geng.....247

012029
OPEN ACCESS
Steady state and a general scale law of deformation

Yan Huang.....254

012030
OPEN ACCESS
Interfaces between a fibre and its matrix

H Lilholt and B F Serensen.....262

012031
OPEN ACCESS
Local stress field induced by twinning in a metastable £ titanium alloy

Fengxiang Lin, Matthieu Marteleur, Jon Alkorta, Pascal J. Jacques and Laurent Delannay.....282



012032

OPEN ACCESS

Orientation and length scale effects on dislocation structure in highly oriented
nanotwinned Cu

Qiuhong Lu, Xiaoxu Huang, Niels Hansen and Lei Lu.....289

012033
OPEN ACCESS
EBSD characterization of deformed lath martensite in IF steel

Z Lv, X Zhang, X Huang and N Hansen.....295

012034
OPEN ACCESS
Recrystallization texture in nickel heavily deformed by accumulative roll bonding

O V Mishin, Y B Zhang and A Godfrey.....302

012035
OPEN ACCESS
Characterization of deformed pearlitic rail steel

Dimitrios Nikas, Knut Andreas Meyer and Johan Ahlstrom.....309

012036
OPEN ACCESS
Tailoring hierarchical structures in selective laser melted materials

Jon Olsen, Xin Zhou, Yuan Zhong, Leifeng Liu, Dianzheng Wang, Chenfan Yu, Yafei
Wang, Kailun Li, Leilei Xing, Jing Ma, Daqing Cui, Wei Liu and Zhijian Shen.....316

012037

OPEN ACCESS

From an understanding of structural restoration mechanisms towards a selective
processing of extreme nanolamellar structures

O Renk, P Ghosh and R Pippan.....324



012038
OPEN ACCESS
Characterization of Cu Distribution in an Al-0.3%Cu Alloy Cold Rolled to 98%

L F Shuai, T L Huang, G L Wu, N Hansen and X Huang.....332

012039
OPEN ACCESS
4D Study of Grain Growth in Armco Iron Using Laboratory X-ray Diffraction Contrast

Tomography

J Sun, A Lyckegaard, Y B Zhang, S A Catherine, B R Patterson, F Bachmann, N
Gueninchault, H Bale, C Holzner, E Lauridsen and D Juul Jensen.....338

012040

OPEN ACCESS

Effect of strain-path change on the anisotropic mechanical properties of a commercially
pure aluminum

P L Sun and S J Huang.....343

012041

OPEN ACCESS

Synthesis and characterization of a model dual-phase system using the spark plasma
sintering technique

M. Teimouri and A. Godfrey.....351

012042
OPEN ACCESS
Twinning and detwinning mechanisms in a BCC Ti Mo-Fe multilayered alloy

I Gutierrez-Urrutia, C-L Li, S Emura and K Tsuchiya.....357

012043

OPEN ACCESS

Observation of simultaneous increase in strength and ductility by grain refinement in a
Fe-34.5Mn-0.04C steel

Y H Wang, J] M Kang, Y Peng, H W Zhang, T S Wang and X Huang.....364



012044
OPEN ACCESS
Interaction of C and Mn in a >3 grain boundary of bcce iron

A T Wicaksono and M Militzer.....369

012045

OPEN ACCESS

Structural refinement and property optimization in an Fe-23Cr-8.5Ni duplex stainless
steel

L. Xie, T.L. Huang, Y.H. Wang, L. Zhang, G.L. Wu, N. Tsuji and X. Huang.....377

012046

OPEN ACCESS

Effect of shot peening on the residual stress and mechanical behaviour of low-
temperature and high-temperature annealed martensitic gear steel 18CrNiMo7-6

R Yang, X Zhang, D Mallipeddi, N Angelou, H L Toftegaard, Y Li, J Ahlstrém, L
Lorentzen, G Wu and X Huang.....383

012047
OPEN ACCESS
Gradient microstructure and microhardness in a nitrided 18CrNiMo7-6 gear steel

R Yang, G L Wu, X Zhang, W T Fu and X Huang.....390

012048
OPEN ACCESS
A gradient surface produced by combined electroplating and incremental frictional

sliding

T Yu, C Hong, K Kitamura, K Tomatsu, A Taniyama, X Huang and N Hansen.....396

012049
OPEN ACCESS
Hydrogen-induced room-temperature plasticity in TC4 and TC21 alloys

Baoguo Yuan, Yongyue Jin, Chuanshi Hong, Xiaoxue Zhang and Xiaoxu Huang.....402



012050

OPEN ACCESS

Quantification of deformation microstructure at ultra-low tensile strain in pure Al
prepared by spark plasma sintering

CL Zhang, Y B Zhang, G L WuL, W Liu, D Juul Jensen and A Godfrey.....408

012051
OPEN ACCESS
Orientation Dependence of the Deformation Microstructure of Ta-4%W after Cold-

Rolling

J Zhang, G Q Ma, A Godfrey, D Y Shu, Q Chen and G L Wu.....414

012052
OPEN ACCESS
Heterogeneous multi-layered IF steel with simultaneous high strength and good ductility

Ling Zhang, Xiaojuan Jiang, Yuhui Wang, Qiang Chen, Zhen Chen, Yonghong Zhang,
Tianlin Huang and Guilin Wu.....421

012053
OPEN ACCESS
Local microstructure and flow stress in deformed metals

X Zhang, N Hansen and C V Nielsen.....427

012054
OPEN ACCESS
Synchrotron measurements of local microstructure and residual strains in ductile cast iron

Y B Zhang, T Andriollo, S Faster, W Liu, A Sturlason and R Barabash.....434

012055
OPEN ACCESS
Enhanced mechanical properties in fully recrystallized ultrafine grained ZKX600 Mg

alloy

Ruixiao Zheng, Tilak Bhattacharjee, Si Gao, Wu Gong, Akinobu Shibata, Taisuke
Sasaki, Kazuhiro Hono and Nobuhiro Tsuji.....441





