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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
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M.H. Rümmeli, J. Warner, 2011, ISBN 978-1-60511-261-9

Volume 1285EdChallenges in Roll-to-Roll (R2R) Fabrication for Electronics and Other Functionalities,

T. Blaudeck, G. Cho, J.H. Daniel, M.R. Dokmeci, 2011, ISBN 978-1-60511-262-6

Volume 1286EdMolecular and Hybrid Materials for Electronics and Photonics, J. Liu, 2011,

ISBN 978-1-60511-263-3

Volume 1287EdLow-Temperature-Processed Thin-Film Transistors, E. Fortunato, 2011,

ISBN 978-1-60511-264-0

Volume 1288EdNovel Fabrication Methods for Electronic Devices, P. Andrew, 2011,

ISBN 978-1-60511-265-7

Volume 1289EdControlling Material Properties and Charge-Carrier Interactions with Quantum-Dot Coupling,

2011, ISBN 978-1-60511-266-4

Volume 1290EdMagnetism and Correlated Electronic Structure of NitridesdRare-Earth and Transition

Metals as Constituents and Dopants, W.R.L. Lambrecht, A. Ney, K. Smith, H.J. Trodahl,

2011, ISBN 978-1-60511-267-1

Volume 1291EdIntegrated Nonreciprocal PhotonicsdMaterials, Phenomena and Devices, V. Fratello,

M. Levy, B. Stadler, M. Vanwolleghem, 2011, ISBN 978-1-60511-268-8

Volume 1292d Oxide Nanoelectronics, H. Hwang, J. Levy, P. Makysymovych, G. Medeiros-Ribeiro,

R. Waser, 2011, ISBN 978-1-60511-269-5

Volume 1293EdLiquid-Crystal MaterialsdBeyond Displays, N.L. Abbott, D.J. Broer, T. Kato, T.J. White,

2011, ISBN 978-1-60511-270-1

Volume 1294EdResonant Optical AntennasdSensing and Shaping Materials, K.B. Crozier, N. Engheta, G. Ju,

R. Quidant, R. Zia, 2011, ISBN 978-1-60511-271-8

Volume 1295d Intermetallic-Based Alloys for Structural and Functional Applications, M. Palm, B. Bewlay,

S. Kumar, K. Yoshimi, 2011, ISBN 978-1-60511-272-5

Volume 1296EdNew Methods in Steel DesigndSteel Ab Initio, Y. Adachi, R. Dronskowski, D. Raabe,

P.E.A. Turchi, 2011, ISBN 978-1-60511-273-2

Volume 1297d Deformation Mechanisms, Microstructure Evolution and Mechanical Properties of Nanoscale

Materials, J.R. Greer, D.S. Gianola, B.G. Clark, T. Zhu, A.H.W. Ngan, 2011,

ISBN 978-1-60511-274-9

Volume 1298d Advanced Materials for Applications in Extreme Environments, T.S. Byun, R. Smith, M. Li,

2011, ISBN 978-1-60511-275-6

Volume 1299d Microelectromechanical SystemsdMaterials and Devices IV, M.P. de Boer, F.W. DelRio,

C. Eberl, E.P. Gusev, 2011, ISBN 978-1-60511-276-3

Volume 1300EdBulk Metallic Glasses and their Applications, K.F. Yao, 2011, ISBN 978-1-60511-277-0

https://doi.org/10.1557/opl.2011.744 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2011.744


MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 1301d Soft Matter, Biological Materials and Biomedical MaterialsdSynthesis, Characterization and

Applications, A.J. Nolte, K. Shiba, R. Narayan, D. Nolte, 2011, ISBN 978-1-60511-278-7

Volume 1302EdNanowiresdGrowth and Device Assembly for Novel Applications, 2011,

ISBN 978-1-60511-279-4

Volume 1303d Nanomaterials Integration for Electronics, Energy and Sensing, D. E. Perea, Y. Jung,

J. B. Hannon, M. A. Reed, S. T. Picraux, 2011, ISBN 978-1-60511-280-0

Volume 1304EdHierarchical Materials and CompositesdCombining Length Scales from Nano to Macro,

J.H. Moon, G.M. Odegard, M.S.P. Shaffer, B.L. Wardle, 2011, ISBN 978-1-60511-281-7

Volume 1305EdGroup IV Semiconductor Nanostructures and Applications, L. Dal Negro, 2011,

ISBN 978-1-60511-282-4

Volume 1306EdAerogels and Aerogel-Inspired Materials, S. Brock, G. Gould, A. Roig, D. Rolison, 2011,

ISBN 978-1-60511-283-1

Volume 1307EdBoron and Boron CompoundsdFrom Fundamentals to Applications, M. Dudley, J.H. Edgar,

M. Kuball, 2011, ISBN 978-1-60511-284-8

Volume 1308EdArtificially Induced Crystalline Alignment in Thin Films and Nanostructures,

A.T. Findikoglu, R. Huehne, T. Shimada, J.Z. Wu, 2011, ISBN 978-1-60511-285-5

Volume 1309d Solid-State Chemistry of Inorganic Materials VIII, K-S. Choi, S.J. Clarke, P.S. Halasyamani,

D.G. Mandrus, 2011, ISBN 978-1-60511-286-2

Volume 1310EdMagneto Calorics and Magnetic Cooling, A. Fujita, K. Gschneidner Jr., O. Gutfleisch,

K.G. Sandeman, A. Yan, 2011, ISBN 978-1-60511-287-9

Volume 1311d Next-Generation Fuel CellsdNew Materials and Concepts, T. He, K. Swider-Lyons, B. Park,

P.A. Kohl, 2011, ISBN 978-1-60511-288-6

Volume 1312d Polymer-Based Materials and CompositesdSynthesis, Assembly, Properties and

Applications, V. Bharti, M. Chipara, D. Venkataraman, 2011, ISBN 978-1-60511-289-3

Volume 1313d Materials for Advanced Lithium Batteries, G.-A. Nazri, J-M Tarascon, D. Guyomard,

A. Yamada, 2011, ISBN 978-1-60511-290-9

Volume 1314EdThermoelectric Materials for Solid-State Power Generation and Refrigeration, Y. Grin,

G.S. Nolas, J. Sharp, T.M. Tritt, 2011, ISBN 978-1-60511-291-6

Volume 1315d Transparent Conducting Oxides and Applications, J.J. Berry, E. Fortunato, J. Medvedeva,

Y. Shigesato, 2011, ISBN 978-1-60511-292-3

Volume 1316EdNanofunctional Materials, Nanostructures and Nanodevices for Biomedical Applications II,

R. Rao, 2011, ISBN 978-1-60511-293-0

Volume 1317EdInterdisciplinary Approaches to Safe Nanotechnologies, C. Chaneac, S. Harper, G.V. Lowry,

R.I. MacCuspie, 2011, ISBN 978-1-60511-294-7

Volume 1318d Advances in Spectroscopy and Imaging of Surfaces and Nanostructures, J. Cumings, J. Guo,

F.M. Granozio, O.V. Kolosov, 2011, ISBN 978-1-60511-295-4

Volume 1319d Materials Issues in Art and Archaeology IX, P.B. Vandiver, C.L. Reedy, J.L. Ruvalcaba Sil,

W. Li, 2011, ISBN 978-1-60511-296-1

Volume 1320d Materials Education Development and OutreachdFrom K–Grad, D. Bahr, K. Jones, M. Glass,

E. Allen, 2011, ISBN 978-1-60511-297-8

Prior Materials Research Society Symposium Proceedings available by contacting Materials Research Society

https://doi.org/10.1557/opl.2011.744 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2011.744

	opl_half-titlepage.pdf
	opl_titlepage.pdf
	opl_copyrightpage.pdf
	opl_toc.pdf
	opl_preface.pdf
	opl_Symp-Proc-Listing.pdf

