High-Temperature Oxidation and Corrosion 2010
ISBN(softcover): 978-3-03785-235-4  ISBN(eBook): 978-3-03813-478-7

Table of Contents

Preface, Organizers, Committees and Sponsors

I. Plenary Lectures

Predicting Internal Oxidation: Building on the Wagner Model
D.J. Young

Compatible Coating System to Provide Long-Life and High-Reliability
T. Narita

II. Fundamentals

Ionic Transport under Chemical Potential Gradients - Kinetic Demixing and Decomposition
in Metal Oxides and Scale Growth in High-Temperature Oxidation
M. Martin

Void Formation at the Interface of the Duplex Scale Formed on Fe-5Cr Alloy at 773 K
M. Ueda, K. Kawamura and T. Maruyama

The Reactive Element Effect — Past, Present and Future
P.Y. Hou

Dissociative Adsorption of Carbonaceous Gases on Ni Containing Representative Elements
Y. Nishiyama, K. Moriguchi and N. Otsuka

Discussions on some Properties of Alumina Scales and their Protectiveness
S. Taniguchi

The Future of Alumina-Forming Alloys: Challenges and Applications for Power Generation
B.A. Pint

In Situ Measurement of the Phase Transformation Behavior of Al,O; Scale during High-
Temperature Oxidation using Synchrotron Radiation
S. Hayashi, I. Saeki, Y. Nishiyama, T. Doi, S. Kyo and M. Segawa

The early Stages of the Scale Growth on FeCrAl(+RE)-Type Alumina Formers
J. Jedlinski, J.L. Grosseau-Poussard, M. Nocun, G. Smota, K. Kowalski, J. Dabek, A. Rakowska
and G. Bonnet

Thermodynamic Stability and Reaction Sequence for High Temperature Oxidation
Processes in Steels
M. Auinger, S. Borodin, S. Swaminathan and M. Rohwerder

Modeling Internal Oxidation of Binary Ni Alloys
G. Zimbitas and W.G. Sloof

Calculation of Boundary Conditions between Internal and External Oxidation of Silicon or
Chromium Containing Steels
S. Nakakubo, M. Takeda and T. Onishi

Scale Surface and Scale/Alloy Interface for Alumina-Forming Alloys with Noble Metal and
Yttrium
T. Amano

Failure Characteristics of Scales Formed on Si-Containing Low Carbon Steels during
Cooling - Influences of Cooling Rate and Water Vapor
H. Nakata, A. Yamauchi, S. Taniguchi, [.R. Sohn, J.W. Choi and K. Kurokawa

High Temperature Oxidation of Advanced High Strength Steel: HT-XRD Method for
Quantitative Evaluation
T.K. Rout, J. Go, A.V. Gaikwad and S. Melzer

High-Temperature Oxidation of Low-Carbon Steel Coated by Solution-Spraying with
Cerium and Aluminum Ions
I. Saeki, E. Harada, K. Tsunekawa, K. Matsuoka, Y. Naramitate, Y. Sugiyama and T. Sato

High Temperature Service Experience and Failure Analysis of some Heat Resistant
Stainless Steels
P.S. Vangeli and B. Ivarsson

Effects of Si Content on the Oxidation Behavior of Fe-Si Alloys in Air
T. Nishimoto, K. Honda, Y. Kondo and K. Uemura

12

28

34

39

45

51

57

63

70

76

82

88

94

101

107

114

120

126



Evolution of Al,O; Scale Formed on Ni-Al-Pt Alloy in Atmospheres Containing Water
Vapor
M. Auchi, S. Hayashi, T. Narita and S. Ukai

II1. Mechanical Properties

Prediction of Mechanical Scale Failure — Current Status and Perspectives
M. Schiitze and M. Rudolphi

Scale Deformation and Failure in Hot Rolling: Understanding and Simulation
M. Krzyzanowski

Reproduction and Deformation Characteristics of Oxide Scale in Hot Rolling Using
Vacuum Rolling Mill
A. Segawa

Characterisation and Pickling Behaviour of Thermal Oxide Scale on Low Carbon Steel
Produced from a Thin Slab
S. Chandra-Ambhorn, T. Somphakdee and W. Chandra-Ambhorn

Evaluation of Mechanical Properties for Chromium Carbide Coatings at High Temperature
Y.I. Oka and K. Goto

Mechanical Adhesion and Pickling Behaviour of Thermal Oxide Scales on Hot-Rolled Low
Carbon Steel Strips Produced by Different Finishing Temperatures
K. Ngamkham, S. Niltawach and S. Chandra-Ambhorn

Determination of the Epitaxial Strains of a Thermally Grown Oxide on a Metallic Substrate
L. Kurpaska, J. Favergeon, L. Lahoche, G. Moulin and J.M. Roelandt

Suppression of Surface Hot Shortness Caused by Copper during Hot Rolling
Y. Kondo

Effect of Oxidation Temperature to Descaling Properties of the Scale Formed on Silicon
Containing Steel
K. Yanagihara

IV. High-Temperature Corrosion in Aggressive Environment

Oxidation of Metallic Materials in Simulated CO,/H,0O-Rich Service Environments
Relevant to an Oxyfuel Plant
W.J. Quadakkers, T. Olszewski, J. Piron-Abellan, V. Shemet and L. Singheiser

Water Vapour Effects on the Oxidation of Chromia-Forming Alloys
A. Galerie, J.P. Petit, Y. Wouters, J. Mougin, A. Srisrual and P.Y. Hou

Fireside Corrosion of Austenitic Tube Materials for Advanced USC Boilers
N. Otsuka

Superheater Fireside Corrosion Mechanisms of SA192 and AISI 316L in WtE
Environment: Lab-Scale and Industrial Results
J.M. Brossard, X. Chaucherie, F. Nicol, C. Rapin and M. Vilasi

Detailed Studies on the High Temperature Corrosion Reactions between Potassium
Chloride and Metallic Chromium
J. Lehmusto, P. Yrjas, B.J. Skrifvars and M. Hupa

KCl-Induced High Temperature Corrosion of the Austenitic Stainless Steel 304L — The
Influence of SO,
S. Karlsson, J. Pettersson, J.E. Svensson and L.G. Johansson

Technological Archives of R & D Activities about Corrosion-Resistant Materials and
Protective Coating Systems at High Temperatures in Japan - Historical Retrospection and
Future Prospect -

M. Yoshiba

Development of Advanced Ultra Supercritical Fossil Power Plants in Japan: Materials and
High Temperature Corrosion Properties
Y. Fukuda

Improvement of the High-Temperature Erosion-Corrosion Resistance of Incoloy 800 by
Cladding of 25.35.4CNB Reinforced by SiC
P. Promdirek, S. Chandra-Ambhorn, S. Thongkasem, N. Kanchanasin and N. Walla

132

138

144

150

156

162

170

176

183

189

194

200

206

212

218

224

230

236

242



Influence of Gas Tungsten Arc Welding Parameters on the High-Temperature Erosion-
Corrosion Resistance of Incoloy 800 Cladded by Stellite 12 for the Application as
Thermowell

P. Promdirek, S. Chandra-Ambhorn, R. Prasong, S. Rittirat and N. Pornpaisansakul

High Temperature Corrosion of M-40Cr-0.5Ce Alloys as Inert Anodes in Aluminium
Electrolysis
Y.P. Zhu, Y.D. He and D.R. Wang

Classification of Corrosion Behavior of Water Wall Tube Materials in Simulated Coal
Combustion Atmospheres Including H,S
S. Najima, M. Morinaga and H. Shirai

High Temperature Corrosion Resistance of Siliconized Stainless Steel under Continuous
Deposition of Salt
N. Sato, T. Kaneta, M. Fukumoto and M. Hara

High Temperature Corrosion Behavior of Si-Containing Alloys in the Gas Phase of Air-
(Na,S04+25.7mass%NaCl)
T. Sudiro, T. Sano, A. Yamauchi, S. Kyo, O. Ishibashi, M. Nakamori and K. Kurokawa

V. Protective Coatings (TBC, Diffusion Coating)

Enhanced Cyclic Oxidation Resistance of a Single Crystal Superalloy with an
Electrodeposited Reactive Element Oxide Coating
F. Pedraza-Diaz, B. Bouchaud, J. Balmain, G. Bonnet and J. Menuey

On the Development of a Protective Oxide System in Rare Earth Oxide Coated Nickel
Superalloy under Isothermal Oxidation Conditions
F. Pedraza-Diaz, B. Bouchaud, J. Balmain, G. Bonnet, V. Kolarik and J. Menuey

Oxidation of Micro-Sized Spherical Aluminium Particles
V. Kolarik, M.d.M. Juez-Lorenzo and H. Fietzek

Thermal Cycle Properties of Plasma Sprayed Oxidation-Resistant Metallic Coatings
S. Takahashi, M. Hatano, Y. Kojima, Y. Harada, A. Kawasaki and F. Ono

Advanced Coating Technologies for Aggressive Corrosion Environments in WTE and
Power Plants
Y. Kawahara and Y. Matsubara

Use of Silicon-Based Coating for High Temperature Protection of Metallic Alloys
J. Xu, J. Favergeon, P.E. Mazeran, G. Moulin and C. Vu

Fe-Si Thermal Spray Coating for Fire Side Corrosion and Erosion Protection in Coal-Fired

Boiler
T. Okagaito, Y. Fukuda and Y. Kojima

Cross-Sectional TEM Characterization of Re-Based Diffusion Barrier on Nb Substrate
S. Eni, Y. Wang, N. Hashimoto, S. Ohnuki and T. Narita

Characterization of Thermally Grown Oxide on Cold Sprayed CoNiCrAlY Bond Coat in
Thermal Barrier Coating
A. Manap, D. Seo and K. Ogawa

Improved Corrosion Resistance of Superheater Materials in H;O Containing Environments

Using Mn-Diffusion Coatings
D. Schmidt and M. Schiitze

Electrosynthesis of Rare Earth Oxide Coatings for High Temperature Applications
F. Pedraza-Diaz, B. Bouchaud, J. Balmain, G. Bonnet and J. Menuey

VI. High-Temperature Corrosion of Intermetallics and Ceramics

Ocxidation of SiC Fiber-Reinforced SiC Matrix Composites with a BN Interphase
E.J. Opila and M.K. Boyd

Fabrication of Oxide Nano-Rod Array Structures via Internal Oxidation of Alloys
M. Nanko

Oxidation Behavior of some Refractory Metals and Compounds
B. Onay

Influence of Zr Addition on Oxidation Behavior of TiAl-Based Alloys
M. Yoshihara

248

254

260

266

272

278

284

290

296

302

308

314

318

324

330

336

342

348

354

360



Ocxidation Protection of Titanium Aluminides and Ni-Base Superalloys at High
Temperatures by the Halogen Effect — Principles and Applications
H.E. Zschau and M. Schiitze

Formation of Ni Aluminide Coating Containing Reactive Elements by Simultaneous
Electrodeposition and Cyclic Oxidation Resistance
M. Fukumoto, T. Yokota, M. Hara and T. Narita

Crack Healing of Nano-Ni/Al,O; Hybrid Materials via High-Temperature Oxidation
D. Maruoka and M. Nanko

Internal Oxidation of Ni(Al) Solid Solution Zone Prepared by Pack Cementation of Pure Ni
D.T.M. Do and M. Nanko

High Temperature Oxidation of TiAl and TiAISNb Alloys in Air
J. Prazuchi, K. Przybylski, S. Chevalier and T. Brylewski

Oxidation Behavior of B-SiAION in H,O-Containing Atmosphere
A. Yamauchi, X.M. Yi, T. Akiyama and K. Kurokawa

VII. Materials Issues in New Energy Conversion Solid Oxide Fuel Cell

Oxidation Properties of Metal/Ceramic Interconnectors for SOFC’s in Air, Ar-H,-H,O and
Ar-CH4-H,O Atmospheres
K. Przybylski

Manganese-Cobalt Spinel Coating on Alloy Interconnects for SOFCs
Y. Baba, H. Kameda, Y. Matsuzaki, S. Yamashita, N. Yasuda, T. Uehara, T. Horita, K. Yamaji
and H. Yokokawa

Nanocoatings for SOFC Interconnects - Mitigating Chromium Volatilization and Improving
Corrosion Properties
J. Froitzheim and J.E. Svensson

Effect of Humidity on the Corrosion Kinetics of Ferritic Stainless Steels Subjected to
Synthetic Biogas
P. Promdirek, G. Lothongkum, Y. Wouters, S. Chandra-Ambhorn and A. Galerie

366

372

378

384

389

395

400

406

412

417



	Table of Contents

