MATERIALS RESEARCH SOCIETY
SymPoSIuM PROCEEDINGS VOLUME 1296

New Methods in Steel
Design — Steel Ab Initio

November 29 - December 3, 2010
Boston, Massachusetts, USA

Printed from e-media with permission by:

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

ISBN: 978-1-61839-509-2

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



©Materials Research Society 2011

This reprint is produced with the permission of the Materials
Research Society and Cambridge University Press.

This publication is in copyright, subject to statutory exception and to the
provisions of relevant collective licensing agreements. No reproduction

of any part may take place without the written permission of Cambridge
University Press.

Cambridge University Press
Cambridge, New York, Melbourne, Madrid, Cape Town,
Singapore, Séo Paulo, Delhi, Tokyo, Mexico City

Cambridge University Press
32 Avenue of the Americas, New York, NY 10013-2473, USA
www.cambridge.org

Materials Research Society
506 Keystone Drive, Warrendale, PA 15086
WWW.mrs.org

CODEN: MRSPDH
ISBN: 978-1-61839-509-2

Cambridge University Press has no responsibility for the persistence or
accuracy of URLs for external or third-part Internet Web sites referred to

in this publication and does not guarantee that any content on such Web sites
is, or will remain, accurate or appropriate.

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

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

Fax:  845-758-2634

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

proceedings



TABLE OF CONTENTS

High Manganese Advanced High Strength TWIP Steel for Automotive
APPHICALIONS ...t 1
Bruno C. De Cooman

The Origin of Predominance of Cementite Among Iron Carbides in Steel at
Elevated TeMPEIAtUIE..........ceiiieiiiireeieese bbbt 13
C. M. Fang, M. H. F. Sluiter, M. A. Van Huis, C. K. Ande, H. W. Zandbergen

Influence of Deformation Rate on Overload Performance and

Microstructure of Spot Welded Metastable Austenitic Stainless Steel.............c.cooeeee. 19
Wei Liu, Chuanjing Sun, Junlei Han, Qiang Li, Zhikun Song
Micromechanical Characterization of Multilayered Steel Composites.........cc.cccoeevnene 24

K. Hirashita, M. Matsuda, M. Otsu, K. Takashima

THz Spectroscopic Study of Iron Oxide Layers within Steel-Reinforced
StruCtUral COMPONENTS .....c.oiviuiiiiieii ettt s re bbb e anas 30
D. F. Plusquellic, V. Provenzano, S. G. Chou

HRTEM Study of the Role of Nanoparticles in ODS Ferritic Steel under

DUAI-TON TFrA0HALION ..o s 35
Luke Hsiung, Scott Tumey, Michael Fluss, Yves Serruys, Francois Willaime

Atomistically Informed Continuum Model for Body Centered Cubic Iron .................. 47
Aenne Koester, Anxin Ma, Alexander Hartmaier

Microstructural Modeling of Failure Modes in Martensitic Steel Alloys.........c....c....... 56

P. Shanthraj, T. M. Hatem, M. A. Zikry

The Effect of Texture on the Stability of Retained Austenite in Al-Alloyed
TRIP STEEIS ...ttt ettt et te s te e be e se e st e et e st e stesreereereeneenes 62
Kemal Davut, Stefan Zaefferer

Mechanical Properties and Magnetism: Stainless Steel Alloys from First-

PriNCIPIES TREOKMY ...t b et enas 68
L. Vitos, H. L. Zhang, N. Al-Zoubi, S. Lu, J.-O. Nilsson, S. Hertzman, B. Johansson
Ab-initio Modeling of Fe-Mn Based Alloys and NanoClUSEers ..., 80

Peter Entel, Denis Comtesse, Heike C. Herper, Markus E. Gruner, Mario Siewert,
Sanjubala Sahoo, Alfred Hucht

Solubility Products for Precipitate Phases in Steels from First-principles

CaAlCUIALIONS ... 92
Tetyana Klymko, Chaitanya Krishna Ande, Marcel Sluiter

CVM-based First-principles Calculations for Fe-based AllOyS..........ccccoveieririeiininenn 99
Tetsuo Mohri

The Effect of Nano-precipitates on Strength in a Micro-alloyed Ferritic Steel........... 110

H. A. Askari, Y. F. Shen, C. M. Wang, X. Sun, H. M. Zbib
Author Index





