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and Christopher A. Schuh

Nanoscale deformation of MEMS materials . . . . . . . . . . . . . . . . . . . . . .95
A.J. Lockwood, A. Padmanabhan,
R.J.T. Bunyan, and B.J. Inkson

Pressure-Induced Nano-Crystallization of Y2O3 . . . . . . . . . . . . . . . . . . 101
Stuart Deutsch, Jafar F. Al-Sharab,
Bernard H. Kear, and Stephen D. Tse

*Invited Paper

vi

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

Cambridge University Press
978-1-605-11274-9 - Materials Research Society Symposium Proceedings Volume 1297:
Deformation Mechanisms, Microstructure Evolution and Mechanical Properties of
Nanoscale Materials
Editors Julia R. Greer, Ting Zhu, Blythe G. Clark, Daniel S. Gianola and Alfonso H.W. Ngan
Frontmatter
More information

http://www.cambridge.org/9781605112749
http://www.cambridge.org
http://www.cambridge.org


Reaction Pathway Analysis of Homogeneous Dislocation
Nucleation in a Perfect Molybdenum Crystal . . . . . . . . . . . . . . . . . . . . 105

Hasan A. Saeed, Satoshi Izumi,
Shotaro Hara, and Shinsuke Sakai

Atomistic Study of the Mechanical Properties
of Metallic-Glass Nanowires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

K. Koshiyama and K. Shintani

Atomistic Study of the Mechanical Stability
of Multi-layered Graphene Nanobridges . . . . . . . . . . . . . . . . . . . . . . . . 117

T. Nakajima and K. Shintani

In Situ Spectroscopy and Modeling of Deformation
Behavior of Nanoscale Interfacial Materials . . . . . . . . . . . . . . . . . . . . . 123

Takakazu Suzuki, W. Suetaka,
A. Suzuki, T. Sato, and T. Suzuki

Micro/Nano Structure and Morphology
of Multi-phase Polymer/Oxide Composites
Prepared by Powder Melt Processing . . . . . . . . . . . . . . . . . . . . . . . . . . 131

Giorgiana Giancola
and Richard Lehman

Influence of Processing Conditions on Mechanical
and Structural Properties of DLC Produced
by FIB-CVD Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

Naomichi Sakamoto, Yusai Akita,
Hiroyuki Harada, Takuya Yasuno,
and Yasuo Kogo

Effect of Ag Content on Electrical Conductivity
and Tensile Properties of Cu-Ti-Ag Alloys . . . . . . . . . . . . . . . . . . . . . . 143

Taek-Kyun Jung, Dong-Woo Joh,
Hyo-Soo Lee, and Hyuk-Chon Kwon

Size Effect on Bending Properties of Diamond-like Carbon
Nanopillar Fabricated by Focused Ion Beam-Assisted
Chemical Vapor Deposition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149

Yasuo Kogo, Hiroyuki Harada,
Yoji Shibutani, Naomichi Sakamoto,
and Takuya Yasuno

vii

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

Cambridge University Press
978-1-605-11274-9 - Materials Research Society Symposium Proceedings Volume 1297:
Deformation Mechanisms, Microstructure Evolution and Mechanical Properties of
Nanoscale Materials
Editors Julia R. Greer, Ting Zhu, Blythe G. Clark, Daniel S. Gianola and Alfonso H.W. Ngan
Frontmatter
More information

http://www.cambridge.org/9781605112749
http://www.cambridge.org
http://www.cambridge.org


Density Functional Theory Calculations of Properties
of the Grain Boundaries in Aluminum. . . . . . . . . . . . . . . . . . . . . . . . . . 155

Marek Muzyk
and Krzysztof J. Kurzydlowski

Strengthening Effect of Twin Boundaries in bcc Crystal
Evaluated through a Micro-bending Test. . . . . . . . . . . . . . . . . . . . . . . . 161

Yuki Karasawa, Tso-Fu Mark Chang,
Akinobu Shibata, and Masato Sone

Mechanical Behavior on Micro-compression Test
in Ultra-low Carbon Steel Produced
by High Pressure Torsion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169

Takashi Nagoshi, Akinobu Shibata,
Masato Sone, and Yoshikazu Todaka

Characterizing the Role of Deformation during
Electrochemical Etching of Metallic Films . . . . . . . . . . . . . . . . . . . . . . 175

Anil Kumar, Keng Hsu, Kyle Jacobs,
Placid Ferreira, and Nicholas X. Fang

Modeling the Dislocation-Void Interaction
in a Dislocation Dynamics Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . 181

Sylvain Queyreau, Ghiath Monnet,
Brian D. Wirth, and Jaime Marian

Nanoindentation Induced Deformation Near Grain
Boundaries of Corrosion Resistant Nickel Alloys. . . . . . . . . . . . . . . . . . 187

F. William Herbert, Bilge Yildiz,
and Krystyn J. Van Vliet

Profiling of the Mechanical Properties of Ultralow-k Films
Using Nanoindentation Techniques . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193

Holm Geisler, Ulrich Mayer,
Matthias U. Lehr, Petra Hofmann,
and Hans-Juergen Engelmann

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199

Subject Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201

viii

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

Cambridge University Press
978-1-605-11274-9 - Materials Research Society Symposium Proceedings Volume 1297:
Deformation Mechanisms, Microstructure Evolution and Mechanical Properties of
Nanoscale Materials
Editors Julia R. Greer, Ting Zhu, Blythe G. Clark, Daniel S. Gianola and Alfonso H.W. Ngan
Frontmatter
More information

http://www.cambridge.org/9781605112749
http://www.cambridge.org
http://www.cambridge.org


PREFACE

Symposium P, “Deformation Mechanisms, Microstructure Evolution, and

Mechanical Properties of Nanoscale Materials,” was held Nov. 29–Dec. 3 at the 2010

MRS Fall Meeting in Boston, Massachusetts. This resultant volume addresses the topic of

materials used in next-generation technological devices. These devices are used for

a variety of applications—ranging from biomedical to space to energy-related—and will

be subjected to non-ambient temperatures and high stresses and pressures. A variety of

advanced nanomaterials and nanoscaled architectures have been proposed to meet these

stringent demands. However, a complete understanding of the mechanisms that govern

deformation at these scales is still elusive. Accelerated use and integration of

nanomaterials can be enabled by the complementary combination of atomistic and

multiscale simulations with integrated in situ instrumentation and techniques, where

synthesis, testing, environmental control, and direct imaging occur simultaneously.

This volume focuses on providing the state-of-the-art research on the mechanical

response of nano- and microscale components that may comprise these devices, such as

nanopillars, nanotubes, nanowires, nanolayers, ultra-thin films, nanoparticles, and

nanocrystalline and nanotwinned materials. These mechanical properties are discussed in

the context of their unique microstructures and their evolution, shedding light on the

effects of size in critical dimensions on the mechanical strength and deformation

mechanisms. Particular importance is assigned to understanding the role of defects and

flaws in these small volumes, as their energetics and interactions elicit the observed

mechanical response. This volume highlights emerging topics in novel mechanical testing

techniques, in situ microscopy, high- and low-temperature deformation mechanisms, and

mechanical property characterization of materials, as well as recent advances in atomistic

and multiscale modeling of nanomaterials. A partial list of specific topics comprising this

volume includes:

d Experiments and modeling on deformation behavior of nanoscale materials
d Mechanics of nanocomposites and heterostructures
d Hybrid organic/inorganic nanomaterials
d Mechanics of ultra-strong materials
d Investigations and engineering of interfaces in nanomaterials for enhanced stability
d Microstructural characterization of defect evolution in nano- and microscale

volumes
d Temperature and time-dependent mechanical response
d Fracture, fatigue, and degradation mechanisms in nanomaterials
d Advancements in ex situ and in situ small scale characterization methods
d Coupled mechanical behavior of nanomaterials (e.g. electromechanics,

chemomechanics)
d Materials by design simulation and modeling approaches
d Atomistic and multiscale simulation of mechanical behavior of nanomaterials

ix
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