New Frontiers of Processing and Engineering in Advanced Materials
ISBN(softcover): 978-0-87849-980-9  ISBN(eBook): 978-3-03813-011-6

Table of Contents

Compositional Design and Property Adjustment of Multi-Component Oxides for
Thermoelectric Applications
F.S. Ohuchi, D.A. Kukuruznyak and T. Chiyow

Challenges in Joining Advanced Ceramic Materials: Interface Formation of Ceramic/Metal
High-Temperature Brazes
J.E. Indacochea, A. Polar and S.M. McDeavitt

Current Status of Welding Technology & The State Key Lab of Welding in China
L. Wu, G.J. Zhang and H.M. Gao

Atomistic Computer Modeling of Intermetallic Alloys
Y.M. Mishin

First-Principles Calculations of Metal/Oxide Interfaces: Effects of Interface Stoichiometry
M. Kohyama, S. Tanaka, K. Okazaki, R. Yang and Y. Morikawa

Concurrent Coupling of Electronic-Density-Functional, Molecular Dynamics, and Coarse-
Grained Particles Schemes for Multiscale Simulation of Nanostructured Materials
S. Ogata and T. Igarashi

Coarse-Grained Molecular Modeling of Composite Interfaces
V.B.C. Tan, M. Deng and T.E. Tay

The Void Growth Simulations in the Hyper-Elastic Material with Multiple Seeds
T. Tsuji

Cluster, Surface and Bulk Properties of ZnCd Binary Alloys: Molecular-Dynamics
Simulations
S. Erkoc

A General Embedded Atom Method and Application to Prediction for Thermodynamic
Properties of Fe-Eu System
Y .F. Ouyang, X. Zhong and X.M. Tao

Molecular Orbital Study on Adsorption Process of Silica Cluster on Polyimide Surface
A. Fujinami, S. Ogata, Y. Shibutani and K. Yamamoto

Evaluation of Fracture Behavior of Ceramic Composite Joints by Using a New Interface
Potential
H. Serizawa, C. Lewinsohn, M. Singh and H. Murakawa

Interatomic Potentials for Metal/Metal Wetting Systems
T. Makino, A. Kubo, H. Iida and S.I. Tanaka

Interpretation of Hardness in Pseudobinary Nitrides by Bulk Modulus Estimated from
Interatomic Distance
Y. Makino

Fundamental Analysis of the New Version of the New Proposed Fracture Theory
R.A. Elshikhy

The Liquidus Surface of the Ternary System Cu-In-Ti
A. Berbecaru and J.C. Schuster

The Role of Bond Coat in Advanced Thermal Barrier Coating
T. Narita, S. Hayashi, F.Q. Lang and K.Z. Thosin

Interfacial Structure and Strength of Ceramic/Metal Couples
M. Naka and J.C. Schuster

Utilization of Generalized Chemical Potential Diagrams for Multi-Component Systems in
Understanding Interface Stability
H. Yokokawa, K. Yamaji, T. Horita, N. Sakai and M.E. Brito

Diffusion Reactivity between Zinc Plate Layer and Nanocrystalline Surface Layer of IF
Steel by Near Surface-Severe Plastic Deformation
Y. Minamino, N. Tsuji, Y. Koizumi, Y. Nakamizo, M. Sato, T. Shibayanagi and M. Naka

Thermodynamic Investigation of Liquid Alloys in Ga-Sb-Bi-Sn System
D. Zivkovié, 1. Katayama, Z. Zivkovi¢ and D. Manasijevi¢

Activity Measurement of Liquid Sn-Ag-Bi Alloys by Fused Salt EMF Method
I. Katayama, T. Tanaka, S. Akai, K. Yamazaki and T. lida

The Precipitate-Nucleation in the Vicinity of Solubility Limit
T. Miyazaki, T. Kozakai and C.G. Schoen

13

21

27

33

39

45

51

57

63

69

75

81

&7

95

99

105

111

117

123

129

139



Deformation Modes and Anomalous Strengthening of Ni; X -Type Intermetallic Compounds
with the Geometrically Close-Packed Structure
Y. Umakoshi, K. Hagihara and T. Nakano

Characterization of Grain Boundaries in Recrystallized L1,-Type Intermetallic Alloys
Y. Kaneno and T. Takasugi

Atomic Mechanisms of Grain Boundary Motion
A. Suzuki and Y.M. Mishin

Transmission Electron Microscopy Observations on Cu-Ti Alloy Systems
R. Nishio, T.J. Konno and S. Semboshi

Defect Structures and Room-Temperature Mechanical Properties of C15 Laves Phase in
Zr-X-Cr (X:Nb, Ta and Hf) Alloy Systems
T. Takasugi

Toughness of Welded Low Carbon Steels Containing Nitrogen (A Resolved Problem on
Recycled Steels)
T. Yamane, K. Hisayuki, Y. Kawazu, Y. Kimura, S. Tsukuda and T. Itatani

Application of Dual-Phase and TRIP Steels on the Improvement of Crashworthy Structures
N. Peixinho, N. Jones and A. Pinho

In Situ TiB Reinforced Titanium Metal Matrix Composites Prepared by Spark Plasma
Sintering
Y. Zhou, H.B. Feng and D.C. Jia

Mechanical Alloying and Spark Plasma Sintering of Ni-Al-Ti-B Powders for Fabricating
Nanocrystalline (TiB+TiB,)/Ni3;(Al, Ti) Composite
L. Geng, G.J. Cao and M. Naka

Mechanical Properties of Low Young's Modulus Amorphous Carbon Reinforced Aluminum
Composites
T. Imai, S.L. Dong, I. Shigematsu, N. Saito, K. Suzuki and K. Osamura

Recycling Mechanism of Discontinuously Reinforced Al Matrix Composites
T.X. Fan, G.J. Yang, J.Q. Chen, D. Zhang, Z. Shi, T. Shibayanagi and M. Naka

Mechanical Alloying and Powder Consolidation in SiC and Hydoxyapatite
H. Kimura, K. Hanada and K. Ishigane

Effect of Superficial Residual Stresses on Abrasive Wear Resistance of A,O; / Al,O;+3Y-
TZP Multilayers
G. de Portu, L. Micele, D. Prandstraller, G. Palombarini and G. Pezzotti

Recent Development of Highly Corrosion Resistant Bulk Glassy Alloys
K. Asami, H. Habazaki, A. Inoue and K. Hashimoto

Glass Composition for the Thick-Film Resistors
J. Setina, V. Akishin and J. Vaivads

Amorphous Alumosilicophosphate Coatings for Niobium Alloys
G.M. Sedmale and V.P. Kobyakov

Improvement of Oxidation Resistance of NbSi, by Addition of Boron
K. Kurokawa, A. Yamauchi and S. Matsushita

Microstructures of Oxidized Primary Carbides on Superalloy Inconel 718
J.K. Hong, N.K. Park, S.J. Kim and C.Y. Kang

Atomic Structure of Hydrogen Storage Amorphous Alloys
T. Fukunaga, K. Itoh and K. Aoki

Nano-Scale Stress Microscopy of Ceramic Materials Using Their Cathodoluminescence
Emission
G. Pezzotti

Nanoscale Dynamics at Reactive Wetting Front on SiC
S.I. Tanaka and C. Iwamoto

Two Dimensionally Dispersed Fe/FePd Nanocomposite Particles Synthesized by Electron
Beam Deposition
Y. Hirotsu, K. Sato and J. Kawamura

Effect of Additional Elements on the Thermal Stability of the Cu-Zr Glassy Alloys
A. Inoue, H. Yoshida, S. Yamaura, H. Kimura and A. Inoue

Microstructure and High Temperature Deformation of Grain Refined Al Alloy Foil
Fabricated by RF Magnetron Sputtering
T. Shibayanagi, D. Watanabe, M. Maeda, Y. Takayama and M. Naka

145

151

157

163

169

175

181

189

195

201

205

211

217

225

231

237

243

249

257

263

269

275

281

287



The Role of Energy in Formation of Sputtered Nanocomposite Films
J. Musil and J. Stina

Preparation of Super-Hard Nanocomposite Films by ICP Assisted Magnetron Sputtering
S. Miyake and Z. Li

Material Processing Using Supersonic Reactive Plasma Jets in Thermodynamical and
Chemical Nonequilibrium State
H. Tahara, K. Fujiuchi and Y. Ando

Reflecting Multi-Layer Coatings by RF Sputtering
F. Tamai and Y. Kawakami

Enhancement of Adhesive Strength of DL.C Film by Plasma-Based Ion Implantation
M. Kirinuki, A. Tomita, M. Kusuda, Y. Oka, A. Murakami and M. Yatsuzuka

Comparison of Different Types of Plasma in Radioactive Surface Decontamination Process
M. Suzuki, M. Kadowaki, F.H. Windarto and S. Mori

Manipulation Mechanisms for Micro-Assembly Technology
K. Takahashi

In Situ X-Ray Diffraction Measurement of Electrodeposition Process in Molten Salts
A. Kajinami, S. Deki, N. Umesaki, M. Sato and M. Myochin

In Situ Neutron Diffraction Analysis of Phase Transformation Kinetics in TRIP Steel
J. Zrnik, O. Muransky, P. Lukas, P. Sittner and Z. Novy

Internal Friction Influenced by Hydrogen in Super Duplex Stainless Steels
T. Kuroda, K. Nakade and K. Ikeuchi

Laser-Assisted CMP for Copper Wafer
T. Ha, K. Kimura, T. Miyoshi and Y. Takaya

Development of Technology for Reduction Process of Copper Production
Z. Zivkovi¢, D. Zivkovié, A. Jovanovic and 1. Mihajlovic

Fabrication of Lotus-Type Porous Metals, Intermetallic Compounds and Semiconductors
H. Nakajima

Study on Morph-Genetic Materials Derived from Natural Structure
D. Zhang, T.X. Fan, B.H. Sun, T.C. Wang, X.Q. Xie and T. Okabe

Fabrications and Corrosion Resistance of Iron-Aluminum Alloy/High Carbon Steel
Composites Prepared by Clad Rolling
N. Masahashi, K. Komatsu, G. Kimura, S. Watanabe and S. Hanada

EB Induced Stress Relaxation of Tight Network Structure in Silica and Soda Glasses
Y. Nishi, N. Yamaguchi, K. Takahashi, K. Oguri and A. Tonegawa

Selection of Proper Fatigue Model for Flip Chip Package Reliability
Y.E. Shin, Y.S. Kim, H. Kim, J.M. Kim, K.H. Chang and D.F. Farson

Indentation Rate-Dependent Creep Behavior of Sn-Ag-Cu Pb-Free Ball Grid Array (BGA)
Solder Joint
F.J. Wang, X. Ma and Y. Qian

Effect of Grain Size on Reaction between Pb-Free Solder and Plated Iron
H. Nishikawa, T. Takemoto, T. Uetani and N. Sekimori

Interfacial Reaction between Sn-Ag Based Solders and Au/Ni Alloy Platings
K. Uenishi and K.F. Kobayashi

The Effects of Thickness and Underlayer on Both Grain Growth and Internal Stresses in Cu
Thin Films
S. Takayama and M. Oikawa

Production of Diamond Tools by Brazing
W. Tillmann and A.M. Osmanda

Novel Method for Diffusion Bonding Superalloys and Aluminium Alloys (USA Patent
6,609,534 B2, European Patent Pending)
A.A. Shirzadi and E.R. Wallach

Microstructure and Mechanical Properties of Hyper-Interfacial Bonded Joints of Ultra-
Fine Grained High Strength Steels
K. Nishimoto, K. Saida and B. Jeong

Joining of Tungsten-Copper Using Pulse Electric Current Sintering Method
Y. Fukuzawa, S. Nagasawa, M. Watanabe and S. Takaoka

291

297

303

309

315

321

327

335

339

345

351

361

367

373

379

385

393

399

405

411

417

425

431

437

443



Interface Behavior in Liquid Phase Impact Diffusion Welding of Aluminum Matrix
Composite
J.T. Niu, W. Guo, J.F. Zhai, J. Yu and B.Y. Zhang

Estimation of Mechanical Properties of Al/Cu Compound Layer Formed by Impact
Welding
H. Date, M. Futakawa and M. Naka

Microstructure of SiC / TiAl Interface Formed by Solid-State Diffusion Bonding
M. Maeda, K. Tenyama, T. Shibayanagi and M. Naka

Comparative Study on Microstructure and Strength of TiAl/Steel Joints Brazed with Ag-
Cu-Ti and Ag-Cu-Zn Filler Metals
H.J. Liu and J. Feng

Al O3/Al,O5 Joints Brazed with Composite Active Filler Materials Obtained by Mechanical
Alloying
H.Y. Fang, J.G. Yang and J.F. Hu

Laser Weldability of Aluminum Alloy and Steel
S. Katayama, S.M. Joo, M. Mizutani and H.S. Bang

Laser Beam Welding of Automobile Materials for Lightweight Car Body
A. Hirose and K.F. Kobayashi

Diode Laser Brazing of Heat-Resistant Alloys Using Tandem Beam
K. Saida, W.H. Song, K. Nishimoto and M. Shirai

Analysis of Laser Fusion Zone of Lotus-Type Porous Metals by 3-Dimensional FEM
T. Tsumura, T. Murakami, S.K. Hyun, H. Nakajima and K. Nakata

Improvement of Solution Type Plasma Spraying Process
M. Futamata, X. Gai, T. Mizumoto and K. Nakanishi

Performance of Thick TiN Composite Coating as High Heat Resistant TBC
A. Kobayashi

Formation of Grain Structures of Thermal Sprayed Nickel Coatings and the Coating
Properties
K. Murakami

449

455

461

467

473

481

487

493

499

505

511

517



	Table of Contents

