Cambridge University Press
978-1-107-40806-7 - Materials Research Needs to Advance Nuclear Energy: Materials
Research Society Symposium Proceedings: Volume 1215

Editors: Gianguido Baldinozzi, Yanwen Zhang, Katherine L. Smith and Kazuhiro Yasuda
Frontmatter

More information

Materials Research Needs
to Advance Nuclear Energy

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408067
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40806-7 - Materials Research Needs to Advance Nuclear Energy: Materials
Research Society Symposium Proceedings: Volume 1215

Editors: Gianguido Baldinozzi, Yanwen Zhang, Katherine L. Smith and Kazuhiro Yasuda
Frontmatter

More information

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408067
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-40806-7 - Materials Research Needs to Advance Nuclear Energy: Materials
Research Society Symposium Proceedings: Volume 1215

Editors: Gianguido Baldinozzi, Yanwen Zhang, Katherine L. Smith and Kazuhiro Yasuda
Frontmatter

More information

MATERIALS RESEARCH SOCIETY
SYMPOSIUM PROCEEDINGS VOLUME 1215

Materials Research Needs
to Advance Nuclear Energy

Symposium held November 30-December 4, Boston, Massachusetts, U.S.A.

EDITORS:

Gianguido Baldinozzi

Materiaux Fonctionnels pour I'Energie
Chatenay-Malabry, France

Yanwen Zhang
Pacific Northwest National Laboratory
Richland, Washington, U.S.A.

Katherine L. Smith

Nuclear Science and Technology Embassy of Australia,
Washington, D.C., U.S.A.

Kazuhiro Yasuda
Kyushu University
Fukuoka, Japan

MIR[S]

Materials Research Society
Warrendale, Pennsylvania

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408067
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40806-7 - Materials Research Needs to Advance Nuclear Energy: Materials
Research Society Symposium Proceedings: Volume 1215

Editors: Gianguido Baldinozzi, Yanwen Zhang, Katherine L. Smith and Kazuhiro Yasuda
Frontmatter

More information

CAMBRIDGE UNIVERSITY PRESS
Cambridge, New York, Melbourne, Madrid, Cape Town,
Singapore, Sio Paulo, Delhi, Mexico City

Cambridge University Press
32 Avenue of the Americas, New York Ny 10013-2473, USA

Published in the United States of America by Cambridge University Press, New York

www.cambridge.org
Information on this title: www.cambridge.org/9781107408067

Materials Research Society
506 Keystone Drive, Warrendale, A 15086
http://www.mrs.org

© Materials Research Society 2010

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.

This publication has been registered with Copyright Clearance Center, Inc.
For further information please contact the Copyright Clearance Center,
Salem, Massachusetts.

First published 2010
First paperback edition 2012

Single article reprints from this publication are available through
University Microfilms Inc., 300 North Zeeb Road, Ann Arbor, mr1 48106

CODEN: MRSPDH

ISBN 978-1-107-40806-7 Paperback

Cambridge University Press has no responsibility for the persistence or
accuracy of URLs for external or third-party internet websites referred to in

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

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408067
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40806-7 - Materials Research Needs to Advance Nuclear Energy: Materials
Research Society Symposium Proceedings: Volume 1215

Editors: Gianguido Baldinozzi, Yanwen Zhang, Katherine L. Smith and Kazuhiro Yasuda
Frontmatter

More information
CONTENTS
Preface ix
Materials Research Society Symposium Proceedings X

Complex Microstructures

* Can We Describe Phase Transition in Insulators Within
the Landau PT Theory Framework? 3
David Simeone, Gianguido Baldinozzi,
Dominique Gosset, Laurence Luneville,
and Léo Mazerolles

HRTEM Study of Oxide Nanoparticles in 16Cr-4A1-2W-

0.3Ti-0.3Y,0; ODS Steel. 11
Luke Hsiung, Mike Fluss, Mark Wall,
and Akihiko Kimura

Ceramic Materials and Wasteforms I

* Mechanisms of Radiation Damage and Properties of
Nuclear Materials. 19
Gregory R. Lumpkin, Kath Smith, Karl Whittle,
Bronwyn S. Thomas, and Nigel A. Marks

Modeling Complex Materials 1

Multiscale Modeling of Helium-Vacancy Cluster

Nucleation Under Irradiation: A Kinetic Monte-Carlo

Approach. 29
Tomoaki Suzudo, Masatake Yamaguchi,
Hideo Kaburaki, and Ken-ichi Ebihara

Metallic Materials I

Radiation Response of a 12YWT Nanostructured Ferritic
Steel 39
Michael Miller, David Hoelzer, and Kaye F. Russell

* Invited paper.

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408067
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40806-7 - Materials Research Needs to Advance Nuclear Energy: Materials
Research Society Symposium Proceedings: Volume 1215

Editors: Gianguido Baldinozzi, Yanwen Zhang, Katherine L. Smith and Kazuhiro Yasuda
Frontmatter

More information

Designing Materials for Nuclear Energy I

Densification of Inert Matrix Fuels Using Naturally-

Occurring Material as a Sintering Additive. 47
Shuhei Miwa, Masahiko Osaka, Toshiyuki Usuki,
and Toyohiko Yano

Structural Complexity of Nuclear Fuels

Neutron Diffraction Study of the Structural Changes

Occurring During the Low Temperature Oxidation of UO, 55
Gianguido Baldinozzi, Lionel Desgranges,
and Gurvan Rousseau

Microstructure and Thermophysical Characterization of
Mixed Oxide Fuels 61
Franz J. Freibert, Tarik A. Saleh, Fred G. Hampel,
Daniel S. Schwartz, Jeremy N. Mitchell,
Charles C. Davis, Angelique D. Neuman,
Stephen P. Willson, and John T. Dunwoody

Designing Materials for Nuclear Energy 11

* Radiation Tolerance and Disorder—Can They Be Linked? 71
Karl Whittle, Mark Blackford, Katherine L. Smith,
Gregory R. Lumpkin, and Nestor J. Zaluzec

Production of Layered Double Hydroxides for Anion
Capture and Storage 81
Jonathan Phillips and Luc Vandeperre

Low Temperature Synthesis of Silicon Carbide Inert
Matrix Fuel IMF) 87
Chunghao Shih, James Tulenko, and Ronald Baney

* Invited paper.

vi

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408067
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-40806-7 - Materials Research Needs to Advance Nuclear Energy: Materials
Research Society Symposium Proceedings: Volume 1215

Editors: Gianguido Baldinozzi, Yanwen Zhang, Katherine L. Smith and Kazuhiro Yasuda
Frontmatter
More information

Modeling Complex Materials 11

How to Simulate the Microstructure Induced by a Nuclear

Reactor With an Ion Beam Facility: DART. 103
Laurence Luneville, David Simeone, Dominique Gosset,
Gianguido Baldinozzi, and Yves Serruys

Poster Session: Advanced Materials for Nuclear Energy

Quantification of Trace and Ultra-Trace Elements in

Nuclear Grade Manufactured Graphites by Fast-Flow

Glow Discharge Mass Spectrometry and by Inductively

Coupled Plasma—Mass Spectrometry After Microwave-

Induced Combustion Digestions 113
Xinwei Wang, Gaurav Bhagat, Kelvin M. O'Brien,
and Karol Putyera

Thermal Stability of Microstructure in Grain Boundary
Character Distribution-Optimized and Cold-Worked
Austenitic Stainless Steel Developed for Nuclear Reactor
Application. 121
Shinichiro Yamashita, Yasuhide Yano,
Ryusuke Tanikawa, Norihito Sakaguchi,
Seiichi Watanabe, Masanori Miyagi, Shinya Sato,
and Hiroyuki Kokawa

Reprocessing Silicon Carbide Inert Matrix Fuel by Molten
Salt Corrosion 127
Ting Cheng, Ronald Baney, and James Tulenko

Evaluation of Adhesive Strength of Oxide Layer on
Carbon Steel at Elevated Temperatures 133
Manabu Satou

Grain Boundary Characteristics Evaluation by Atomistic
Investigation Methods. 139
Yoshiyuki Kaji, Tomohito Tsuru, and Yoji Shibutani

Characterization of Changes in Properties and

Microstructure of Glassy Polymeric Carbon Following Au

Ion Irradiation 145
Malek A. Abunaemeh, Mohamed Seif, Young Yang,
Lumin Wang, Yanbin Chen, Ibidapo Ojo,
Claudiu Muntele, and Daryush ILA

vii

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408067
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40806-7 - Materials Research Needs to Advance Nuclear Energy: Materials
Research Society Symposium Proceedings: Volume 1215

Editors: Gianguido Baldinozzi, Yanwen Zhang, Katherine L. Smith and Kazuhiro Yasuda
Frontmatter

More information

Thermal Conductivities of Cs-M-O (M = Mo or U)

Ternary Compounds. 151
Kazuyuki Tokushima, Kosuke Tanaka, Ken Kurosaki,
Hiromichi Gima, Hiroaki Muta, Masayoshi Uno,
and Shinsuke Yamanaka

In situ Characterization of UO, Microstructure Changes

During an Annealing Test in an Environmental Scanning

Electron Microscope 157
Mathieu Marcet, Yves Pontillon, Lionel Desgranges,
David Simeone, Isabelle Aubrun, Isabelle Felines,
and Laurent Brunaud

Behaviour of Nanocrystalline Silicon Carbide Under Low

Energy Heavy Ion Irradiation. 163
Dominique Gosset, Laurence Luneville,
Gianguido Baldinozzi, David Simeone,
Auregane Audren, and Yann Leconte

Metallic Materials IT

Effect of Oversized Alloying Elements on Damage Rates

and Recovery in Zirconium. 171
Valeriy Borysenko, Yuri Petrusenko,
and Dmitro Barankov

Complex Materials and Devices

Materials Development by a Surface Modification for the

Sulfuric Acid Decomposer in Iodine-Sulfur(IS)Cycle for

Nuclear Hydrogen Production System. 181
Jae-Won Park, Hyung-Jin Kim, and Yong-Wan Kim

Thermal and Mechanical Properties of Hf Hydrides With

Various Hydrogen Content. 189
Ken Kurosaki, Masato Ito, Yuki Kitano, Hiroaki Muta,
Masayoshi Uno, Kenji Konashi, and Shinsuke Yamanaka

Oxygen Potential of (Thy7Cey3)0,., 199
Masahiko Osaka, Kosuke Tanaka, Shuhei Miwa,
Ken Kurosaki, Masayoshi Uno, and Shinsuke Yamanaka

viii

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408067
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-40806-7 - Materials Research Needs to Advance Nuclear Energy: Materials
Research Society Symposium Proceedings: Volume 1215

Editors: Gianguido Baldinozzi, Yanwen Zhang, Katherine L. Smith and Kazuhiro Yasuda
Frontmatter

More information

Thermal Aging of Primary Circuit Piping Materials in

PWR Nuclear Power Plant 205
Xitao Wang, Shilei Li, Shuxiao Li, Fei Xue,
and Guogang Shu
Author Index 213
Subject Index 215
ix

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408067
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40806-7 - Materials Research Needs to Advance Nuclear Energy: Materials
Research Society Symposium Proceedings: Volume 1215

Editors: Gianguido Baldinozzi, Yanwen Zhang, Katherine L. Smith and Kazuhiro Yasuda
Frontmatter

More information

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107408067
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-40806-7 - Materials Research Needs to Advance Nuclear Energy: Materials
Research Society Symposium Proceedings: Volume 1215

Editors: Gianguido Baldinozzi, Yanwen Zhang, Katherine L. Smith and Kazuhiro Yasuda
Frontmatter
More information

PREFACE

This volume contains papers presented in Symposium V, "Materials Research Needs
to Advance Nuclear Energy," held on November 30-December 4 at the 2009 MRS Fall
Meeting in Boston, Massachusetts. The purpose of this symposium was to bring together
experimenters, theoreticians and modelers to discuss the innovations needed to develop
the next generation of nuclear materials, and to understand the performance of existing
materials under extreme operating conditions. The symposium included cross-cutting
sessions on radiation effects, complex microstructures, metallic materials, ceramic
materials and waste forms, modeling of complex materials, chemical and structural
complexity of advanced fuels, and complex materials and devices. Over 130 vibrant
cutting-edge presentations were given by researchers from universities, national
laboratories and industries from 14 countries for a period of four and half days, including
19 invited talks and 71 contributed talks together with over 40 posters. This volume
contains 27 papers presented in this symposium. These presentations explored the
fabrication (melting, rolling sol gel, sintering, hot-pressing), characterization
(microscopy, diffraction, thermal and electrical property measurements), modeling
(ranging from nano- to mesoscale, and spanning timeframes ranging from fractions of
femtoseconds to hundreds or millions of years), and performance prediction of various
nuclear fuel cycle materials.

The organizers and editors of these symposium proceedings would like to thank all
the people who have contributed towards making this symposium happen, the session
chairs, the symposium technical and editorial staff and, above all, the participants and the
authors for helping to make this symposium successful and fruitful.

Gianguido Baldinozzi
Yanwen Zhang
Katherine Smith
Kazuhiro Yasuda

June 2010

Xi
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