Cambridge University Press

978-1-107-40904-0 - Surface Engineering 2004—Fundamentals and Applications:
Materials Research Society Symposium Proceedings: Volume 843

Editors: Soumendra N. Basu, James E. Krzanowski, Joerg Patscheider and Yury Gogotsi
Frontmatter

More information

Surface Engineering 2004—
Fundamentals and
Applications

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



http://www.cambridge.org/9781107409040
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40904-0 - Surface Engineering 2004—Fundamentals and Applications:
Materials Research Society Symposium Proceedings: Volume 843

Editors: Soumendra N. Basu, James E. Krzanowski, Joerg Patscheider and Yury Gogotsi
Frontmatter

More information

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



http://www.cambridge.org/9781107409040
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40904-0 - Surface Engineering 2004—Fundamentals and Applications:
Materials Research Society Symposium Proceedings: Volume 843

Editors: Soumendra N. Basu, James E. Krzanowski, Joerg Patscheider and Yury Gogotsi
Frontmatter

More information

MATERIALS RESEARCH SOCIETY
SYMPOSIUM PROCEEDINGS VOLUME 843

Surface Engineering 2004—
Fundamentals and
Applications

Symposium held November 30—-December 2, 2004, Boston, Massachusetts, U.S.A.

EDITORS:

Soumendra N. Basu
Boston University
Boston, Massachusetts, U.S.A.

James E. Krzanowski
University of New Hampshire
Durham, New Hampshire, U.S.A.

Joerg Patscheider
EMPA
Duebendorf, Switzerland

Yury Gogotsi
Drexel University and
A.J. Drexel Nanotechnology Institute
Philadelphia, Pennsylvania, U.S.A.

MI|R|S

Materials Research Society
Warrendale, Pennsylvania

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



http://www.cambridge.org/9781107409040
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40904-0 - Surface Engineering 2004—Fundamentals and Applications:
Materials Research Society Symposium Proceedings: Volume 843

Editors: Soumendra N. Basu, James E. Krzanowski, Joerg Patscheider and Yury Gogotsi
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/9781107409040

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

© Materials Research Society 2005

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 2005
First paperback edition 2013

Single article reprints from this publication are available through
University Microfilms Inc., 300 North Zeeb Road, Ann Arbor, M1 48106

CODEN: MRSPDH
ISBN 978-1-107-40904-0 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.

This symposium has been supported by the National Science Foundation under Grant Number
CMS-04566508. Any opinions, findings, and conclusions or recommendations expressed in this
material are those of the author(s) and do not necessarily reflect the views of the National Science
Foundation.

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



http://www.cambridge.org/9781107409040
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-40904-0 - Surface Engineering 2004—Fundamentals and Applications:
Materials Research Society Symposium Proceedings: Volume 843

Editors: Soumendra N. Basu, James E. Krzanowski, Joerg Patscheider and Yury Gogotsi
Frontmatter

More information
CONTENTS
Preface xiii
Materials Research Society Symposium Proceedings xiv

HARD AND PROTECTIVE COATINGS

Investigations of the Effect of (Cr,_,,Al,)N Coatings'
Microstructure on Impact Toughness 3
K. Bobzin, E. Lugscheider, O. Knotek, and M. Maes

Diamondlike Carbon-Metal Nanocomposite Films for

Medical Applications 13
R.J. Narayan, H. Abemathy, L. Riester, C.J. Berry,
and R. Brigmon

Hard PVD Coatings for Austenitic Stainless Steel

Machining: New Developments 19
J.L. Endrino, A. Wachter, E. Kuhnt, T. Mettler,
J. Neuhaus, and C. Gey

2 Nanocomposite TiC/a-C Coatings: Structure and
Properties 25
Jeff Th.M. De Hosson, Yutao Pei, Damiano Galvan,
and Albano Cavaleiro

Effect of Surface Geometry on Stress Generation in Thermal
Barrier Coatings During Plasma Spray Deposition 35
Guosheng Ye and Soumendra Basu

TRIBOLOGICAL AND WEAR RESISTANT
SURFACES AND COATINGS

Subcritical CO; Assisted Polymer Surface Engineering
at Low Temperatures 43
Yong Yang and Ly James Lee

X-ray Studies of Near-Frictionless Carbon Films 49
Nikhil J. Mehta, Sujoy Roy, Jacqueline Anne Johnson,
John Woodford, Alexander Zinovev, Zahirul Islam,
Ali Erdemir, Sunil Sinha, George Fenske, and
Barton Prorok

*Invited Paper

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



http://www.cambridge.org/9781107409040
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40904-0 - Surface Engineering 2004—Fundamentals and Applications:
Materials Research Society Symposium Proceedings: Volume 843

Editors: Soumendra N. Basu, James E. Krzanowski, Joerg Patscheider and Yury Gogotsi
Frontmatter

More information

Synthesis and Characterization of Nanocrystalline

Diamond and Its Biomedical Application 55
Zhenqing Xu, Arun Kumar, Ashok Kumar, and
Arun Sikder

Tribological Aspects of AIN-TiN Thin Composite Films 61
C. Waters, G. Young, S. Yarmolenko, X. Wang, and
J. Sankar

Characterization of Nanocrystalline Surface Layer

Induced by Shot Peening and Effect on Their Fatigue

Strength 67
Hideo Mano, Kondo Satoru, Akihito Matsumuro,
and Toru Imura

MECHANICAL PROPERTIES OF SURFACES,
INTERFACES AND THIN FILMS

8 UV Raman Scattering Analysis of Indented and
Machined 6H-SiC and p-Si;N, Surfaces 75
Jennifer J.H. Walter, Mengning Liang, Xiang-Bai Chen,
Jae-il Jang, Leah Bergman, John A. Patten, George M. Pharr,
and Robert J. Nemanich

Structural Nanocompeosite Bonding Reinforced by

Graphite Nanofibers With Surface Treatments 81
L. Roy Xu, Charles M. Lukehart, Lang Li,
Sreeparna Sengupta, and Ping Wang

* Tribological Applications of Shape Memory and
Superelastic Effects 89
Wangyang Ni, Yang-Tse Cheng, and David S. Grummon

Control of Stress in Surface Engineered Silicon 99
Y. Ma, R. Job, B. Zolgert, W. Diingen, Y.L. Huang, and
W.R. Fahrner

Buckling Failure of Compressive Loaded Hard Layers
in Flexible Devices 105
Piet C.P. Bouten and Marcel A.J. van Gils

*Invited Paper

vi

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



http://www.cambridge.org/9781107409040
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40904-0 - Surface Engineering 2004—Fundamentals and Applications:

Materials Research Society Symposium Proceedings: Volume 843

Editors: Soumendra N. Basu, James E. Krzanowski, Joerg Patscheider and Yury Gogotsi

Frontmatter
More information

First-Principles Study of Mechanical Properties of
Alumina-Copper Nano-Coating Interfaces

111

Shingo Tanaka, Rui Yang, and Masanori Kohyama

Double Interface Coatings on Silicon Carbide Fibers

117

Jun C. Nable, Shaneela Nosheen, Steven L. Suib,
Francis S. Galasso, and Michael A. Kmetz

Effects of High-Speed Deformation on the Phase Stability
and Interdiffusion in Ultrasonically Joined Aluminum and
Zinc Foils

123

Ibrahim Emre Gunduz, Emily D. Shattuck, Teiichi Ando,
Peter Y. Wong, and Charalabos C. Doumanidis

Improved Fatigue Properties of 316L Stainless Steel Using
Glass-Forming Coatings

131

F.X. Liy, C.L. Chiang, L. Wu, Y.Y. Hsieh, W. Yuan,
J.P. Chu, P.X. Liaw, C.R. Brooks, and R.A. Buchanan

Structural, Mechanical and Tribological Properties of TiN
and CrN Films Deposited by Reactive Pulsed Laser

137

Deposition
A.R. Phani and J.E. Krzanowski

The Use of Closely Spaced Vickers Indentations to Model
Erosion of Polycrystalline a-ALO,

143

Adolfo Franco Junior and Steve G. Roberts

Adhesion Improvement of CVD Diamond Coatings on

149

WC-Co Substrates for Machining Applications
Zhenqing Xu, Ashok Kumar, Leonid Lev,
Michael Lukitsch, and Arun Sikder

Comparison of Hardness Enhancement and Wear
Mechanisms in Low Temperature Nitrided Austenitic
and Martensitic Stainless Steel

155

S. Mindl, D. Manova, D. Hirsch, H. Neumann, and
B. Rauschenbach

Pseudomorphic Stabilization on Crystal Structure and
Mechanical Properties of Nanocomposite Ti-Al-N Thin
Films

161

A. Karimi, Th. Vasco, and A. Santana

vii

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9781107409040
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40904-0 - Surface Engineering 2004—Fundamentals and Applications:
Materials Research Society Symposium Proceedings: Volume 843

Editors: Soumendra N. Basu, James E. Krzanowski, Joerg Patscheider and Yury Gogotsi
Frontmatter

More information

ION BEAM, LASER AND PLASMA
MODIFICATION OF SURFACES

* Simultaneous Effects on Topography, Composition and
Texture in Ion Assisted Deposition of Thin Films 169
James M.E. Harper

On the Erosion of Material Surfaces Caused by Electrical
Plasma Discharging 177
Flavio A. Soldera and Frank Miicklich

Low Damage Smoothing of Magnetic Materials Using

Oblique Irradiation of Gas Cluster Ion Beam 183
Shigeru Kakuta, Shinji Sasaki, Kenji Furusawa,
Toshio Seki, Takaaki Aoki, and Jiro Matsuo

Molecular Dynamics Study of Suface Structure and
Sputtering Process by Sequential Fluorine Cluster Impacts 189
Takaaki Aoki and Jiro Matsuo

Laser Induced Hierarchical Nano-Compoesites in Metallic
Multi-Films: Structural Characterization 195
C. Daniel and F. Miicklich

Si(100) Nitridation by Remote Plasmas for Enhanced
High-x Gate Performance 203
P. Chen and T.M. Klein

Surface Nitridation of Amorphous Carbon by Nitrogen

Ion Beam Irradiation 209
Chihiro Iwasaki, Masami Aono, Nobuaki Kitazawa,
and Yoshihisa Watanabe

C, Si and Sn Implantation of CVD Diamond as a Means

of Enhancing Subsequent Etch Rate 215
P.W. Leech, T. Perova, R.A. Moore, G.K. Reeves,
A.S. Holland, and M. Ridgway

Photochemical Adhesion of Fused Silica Glass Lens by

Silicone Oil 221
Takayuki Funatsu, Masanori Kobayashi,
Yoshiaki Okamoto, and Masataka Murahara

*Invited Paper

viii

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



http://www.cambridge.org/9781107409040
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40904-0 - Surface Engineering 2004—Fundamentals and Applications:
Materials Research Society Symposium Proceedings: Volume 843

Editors: Soumendra N. Basu, James E. Krzanowski, Joerg Patscheider and Yury Gogotsi
Frontmatter

More information

Comparison of -OH and -NH, Functional Group

Substitution on PTFE Surface With V-UV Photon

Irradiation for Protein Adsorption 227
Yuji Sato, Naoki Kobayashi, and Masataka Murahara

Photochemical Deposition of Transparent Low Refractive
Index SiO; Topcoat for Laser Head at Room Temperature 233
Y. Tezuka and M. Murahara

Copper Pattern Formation on Fluorocarbon Film by
Single Shot of ArF Laser 239
T. Mochizuki and M. Murahara

Photochemical Moisture Proof Coating on Nonlinear
Optical Crystal by ArF Excimer Laser 245
M. Kojima and M. Murahara

High-Speed Processing With Reactive Cluster Ion Beams 251
Toshio Seki and Jiro Matsuo

SURFACE INDENTATION AND
PHASE TRANSFORMATIONS

Nanoindentation of Ion Implanted and Deposited
Amorphous Silicon 259
1.S. Williams, B. Haberl, and 1.E. Bradby

8 Cross-Sectional TEM Studies of Indentation-Induced
Phase Transformations in Si: Indenter Angle Effects 265
Songqing Wen, James Bentley, Jae-il Jang, and G.M. Pharr

In Situ Infrared (IR) Detection and Heating of the High
Pressure Phase of Silicon During Scratching Test 271
Lei Dong, John A. Patten, and Jimmie A. Miller

Micro-Raman Mapping and Analysis of Indentation-

Induced Phase Transformations in Germanium 277
Jae-il Jang, M.J. Lance, Songqing Wen, J.J. Huening,
R.J. Nemanich, and G.M. Pharr

Mechanisms Underlying Hardness Numbers 283
John J. Gilman

X

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



http://www.cambridge.org/9781107409040
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40904-0 - Surface Engineering 2004—Fundamentals and Applications:
Materials Research Society Symposium Proceedings: Volume 843

Editors: Soumendra N. Basu, James E. Krzanowski, Joerg Patscheider and Yury Gogotsi
Frontmatter

More information

SYNTHESIS AND CHARACTERIZATION OF
ENGINEERED SURFACES AND COATINGS

Synthesis and Characterization of Carbon Nitride Thin
Film With Evidence of Nanodomes 293
S. Chowdhury and M.T. Laugier

Electron Microscopy Analysis on the Worn Surface of a
High-Chromium White Iron During Dry Sliding Contact 299
A. Bedolla-Jacuinde and W.M. Rainforth

200 mm Silicon Wafer-to-Wafer Bonding With Thin Ti
Layer Under BEOL-Compatible Process Conditions 305
1. Yu, 1.J. McMahon, J.-Q. Lu, and R.J. Gutmann

Structural Factors Determining the Nanomechanical

Performance of Transition Metal Nitride Films 311
K. Sarakinos, S. Kassavetis, P. Patsalas, and
S. Logothetidis

The Tribological Behavior of MoS,-Cr Films Sliding
Against an Aluminum Counterface 317
James E. Krzanowski

Real Time Measurement of Functional Groups
Substitution on Fluorocarbon Surface by ATR FT-IR 323
Yuki Sato and Masataka Murahara

Formation of High-Resistivity Silver-Silicon Dioxide

Composite Thin Films Using Sputter Deposition 329
Ann Marie Shover, James M.E. Harper,
Nicholas S. Dellas, and Warren J. MoberlyChan

A Surface Coating for Silicon Carbide Whiskers 335
Heng. Zhang, T.D. Xiao, D.E. Reisner, and P. Santiago

Limiting Catalytic Coke Formation by the Application of

Adherent SiC Coatings via Pulsed Laser Deposition to the

Inner Diameter of Tube Material Traditionally Used for

Ethylene Pyrolysis Service 341
Alok Chauhan, Wilton Moran, Elizabeth Casey,
Weidong Si, and Henry White

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



http://www.cambridge.org/9781107409040
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40904-0 - Surface Engineering 2004—Fundamentals and Applications:
Materials Research Society Symposium Proceedings: Volume 843

Editors: Soumendra N. Basu, James E. Krzanowski, Joerg Patscheider and Yury Gogotsi
Frontmatter

More information

Characterization of Electrochemically Activated Surface

on Rolled Commercial AA8006 Aluminum 347
Yingda Yu, Qystein Sevik, Jan Halvor Nordlien, and
Kemal Nisancioghi

Fabrication of Surface Nitridation Mask on GaAs

Substrate for Nano-Lithography 353
Yo Yamamoto, Kohji Saito, Toshiyuki Kondo,
Takahiro Maruyama, and Shigeya Naritsuka

Author Index 357

Subject Index 361

8 Ribbon Award Winner

¥ Trophy Award Winner

Xi

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



http://www.cambridge.org/9781107409040
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-40904-0 - Surface Engineering 2004—Fundamentals and Applications:
Materials Research Society Symposium Proceedings: Volume 843

Editors: Soumendra N. Basu, James E. Krzanowski, Joerg Patscheider and Yury Gogotsi
Frontmatter

More information

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



http://www.cambridge.org/9781107409040
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-40904-0 - Surface Engineering 2004—Fundamentals and Applications:
Materials Research Society Symposium Proceedings: Volume 843

Editors: Soumendra N. Basu, James E. Krzanowski, Joerg Patscheider and Yury Gogotsi
Frontmatter
More information

PREFACE

This volume contains papers presented at Symposium T, “Surface Engineering 2004—
Fundamentals and Applications,” held November 30—December 2 at the 2004 MRS Fall Meeting
in Boston, Massachusetts. This symposium was the third of its kind devoted to this subject.

This symposium covered a broad range of topics related to surface engineering, surface
modification and surface mechanics and presented a broad, multidisciplinary program promoting
the interaction of scientists and engineers from many fields with the central goal of modifying and
enhancing engineered surfaces. Topics included the effects of coating nanostructure on hardness;
new developments in super-low friction coatings; control of stresses during surface modification;
modification of surfaces and coatings using ion beams and lasers; and new methods for
synthesizing and characterizing engineered surfaces and coatings.

The symposium featured six oral sessions, including a joint session with Symposium R,
“Fundamentals of Nanoindentation and Nanotribology 111,” as well as a poster session. These
sessions included more than 60 oral presentations and over 40 poster presentations and were
attended by over three hundred participants. The symposium also featured ten invited
presentations by distinguished scientists.

The symposium co-organizers would like to gratefully acknowledge Balzers AG,
Renishaw Incorporated and the Surface Engineering and Material Design Program of the
U.S. National Science Foundation for financial support.

Soumendra N. Basu
James E. Krzanowski
Joerg Patscheider
Yury Gogotsi

February 2005
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