International Corrosion Council

15™ International Corrosion
Congress
2002

“Frontiers in Corrosion
Science and Technology”

September 22 - 27, 2002
Granada, Spain

Volume 1 of 7

Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571
www.proceedings.com

ISBN: 978-1-60423-599-9

Some format issues inherent in the e-media version may also appear in this print version.


http://www.proceedings.com/




International Corrosion Council
15" International Corrosion Congress
2002

TABLE OF CONTENTS

Volume 1
Aircraft Corrosion and Aging: Problems and Controls .................cccocoiiiii e 1
Vinod Agarwala
Passivity and DyNamic SYStEMS ............cccciiiiiiiiii e 13

C.V. D'Alkaine

Processing and Properties of Electrodeposited Composite Coatings: Results and
=Y =T o =T LY =S 31
Lidia Benea, Pier Luigi Bonora, Francois Wenger, Pierre Ponthiaux, Jacques Galland

Biomaterials: Past Successes and Future Problems..................cccccoo i 43
D.d. Blackwood

Mechanisms of Depassivation, Localised Corrosion and Protection .....................ccccocce s 58
G.T. Burstein, C. Liu, K. Sasaki, R.M. Souto, S.P. Vines

Protection against corrosion in the automotive industry..................cccoooi 72
J.H.W. de Wit

The Role of Corrosion Testing in the Qualification of New Technology...............c.cccccociinnnnnn a0
Bard Espelid

Some New Trends in Corrosion Protection by Metallic Coatings ................ccccccceveiiiniinennn, 99

Lorenzo Fedrizzi, Stefano Rossi, Pier Luigi Bonora

Corrosion and Radiolysis in Light Water Reactors................ccccccciiiiin 101
Damien Féron

Environmentally Friendly Pre-Treatments for Aluminium AllOyS ............cccoocoiiiiiiiiiiee 103
R. Duarte, A.M. Cabral, M.F. Montemor, J.C.S. Fernandes, S. Ferreira

The Trend of Stress Corrosion Studies in Recent TiMes ..............cceeeeiiiiiiiiiiiei e 114
Dr. José R. Galvele

Conventional DC Electrochemical Techniques in Corrosion Testing..............ccccccccovviiiinnnn.n. 122
J. Genesca, J. Mendoza, R. Duran, E. Garcia

Impact of Computer and Internet Technologies on Corrosion Engineering ............................ 139
Russell D. Kane, Sridhar Srinvasan

Corrosion Fatique - Simulation and In-situ Measurement.......................ccc e, 148
Wei Ke, En-Hou Han

Progress in EIS Investigation of Corroding Interfaces: New Data from the
Frequency Response of Their CapacitancCe ..............cccoccueiiiiiiiiii e 156
R. Antafio-Lépez, M. Keddam, H. Takenouti

Atmospheric Corrosion - Multipollutant Effects and Trends ..................cccccccoiiii e, 169
V. Kucera
Inhibition of Corrosion of Metals: New Problems and Possibilities..................cccccoeeiiiiiiiinnnnnn, 182

Yu I. Kuznetsov

Tribocorrosion and ITS Prevention: Chemical, Mechanical and Materials Aspects................ 196
D. Landolt, S. Mischler



INdOOor AtMOSPhEriC COIMTOSION............ooiiiiiiiiiiice e e e e e e e e rarreeeeees 208
Christofer Leygraf

The Electrochemical Noise Technique - Promises and Realities ..................ccccocociinnn. 224
Florian Mansfeld

New Emerging Techniques (non-electrochemical) in Corrosion Studies.....................c....... 240
Hiroyuki Masuda

Advances in Understanding and Techniques for Controlling Reinforcement
(0] 4 o= T ] o PSSR 251
C.L. Page

Prevention of Corrosion in CONCIete ...............ouuiiiiiiiiiiiiee e e eeaaaas 261
Pietro Pedeferri

Hygroscopic Stress: A Key Factor for Protective Coatings.................cocccciniiiiiii 273
H. De Deurwaerder, M. De Wilde, R. Sprumont, M. Piens

Protection Against MIC: BioresistancCe..............cccoocuiiiiiiiiii e 280
A.l. Pilyashenko-Novokhatny, I.A. Kozlova

Corrosion Monitoring and Control in Refineries ................ccccccoiii 290
José Anténio da Cunha, Ponciano Gomes

Life Prediction for Nuclear Waste Storage: Corrosion Issues ................cccccoocveiiiiiincnicieee e, 305
Antoine Pourbaix

Cathodic Protection: "What we know, and what we think we know" .................ccooooiiiiiiiiiennen, 320
David Scantlebury

Recent Developments in the High Temperature Corrosion Protection of Structural
1 E= =Y =1 £SO UPPPPPPPRt 329
Michael Schiitze

Electrochemical Detection and Diagnosis Methods of Underground Pipeline
CoatiNngs DAMAQGE ...........viiiiiiiiiie ettt b e et e e e b b e e e annaeee s 332
Song Shizhe, Gao Zhiminga

Corrosion of Weldments: Research Trends and AVENUES .................ceeeieiiiiiiieiiiiieeeeeeeeee e 344
R.K. Singh Raman

Advanced Electrochemical Techniques in Corrosion Research ..................cccoecci i, 355
M. Stratmann

Biocorrosion and Biofouling of Industrial Systems: A State of the Art at the
Beginning of the New Millennium ... 362
Héctor A. Videla

Weather Influence on Corrosion of Reinforcements..................oouveiiiiiiiiiiiiiin e 374
C. Andrade
Passivity and Dynamic SYSteMS .............ccciiiiiiiiiiiiii e 388

C.V. D'Alkaine

Control of Mictrobiologically Influence Corrosion in Oil and Gas Field Operations................ 406
Hartley H. Downs

Corrosion-Protective Quality of Organic Coatings and Interfacial Condidtions at
the Metal Surface and the Adjacent Coating Layer .................ccooiiiiiii e, 427
D. Werner Funke

Electrochemo-mechanical Properties of Passive Metal Surfaces...................ccccccocviiivininnnnnn, 435
Masahiro Seo, Kaoru Ueno, Joong-Do Kim



Formation of Thin Layers of Cu20 on Freshly Etched Copper in Aerated,
Moderately Acid Cholride SOIUtIONS ...............c.ooiiiiiiiii e 446
G. Bech-Nielsen, M. Jaskula, I. Chorkendorff, J. Larsen

Point Defects and Recombination Kinetics in Ultrathin Passivating Films.............................. 453
C.V. D'Alkaine, G.A.O. Brito, P.C. Tulio

The High Temperature Oxidation Behaviour of High Al Content Ferritic and
Austenitic Stainless Steels With and Without a Rare Earth Element Addition ........................ 461
H. Fujikawal, Y. Nishiyama, N. Otsuka, S.B. Newcomb

Characterisation of Non-Stoichiometric Iron Sulphide Films Forced During

Corrosion Process of Carbon Steel in Alkaline Sour Environment...............cccocoeviiiiiiiiieeennn, 471
E. Sosal, R. Cabrera-Sierra, M.T. Oropezal, F. Hernandez, N. Casillas, R. Tremont, C.
Cabrera, I. Gonzalez

Magnetic Field Effect on Steel Corrosion: Behaviour in a Model Seawater
SOIULION ...t 479
lliya Leshev, Mario Mitov, Todor Peev

Adsorbtion on the Suface of Metal in Solutions of Electrolytes: Quantum
Chemical APPIrOACK ...ttt e e e e e e e e e e e nreneees 484
Yu B. Vysotsky, V.S. Bryantsev

Quantum Chemistry Calculation Study on Inhibition of Carbon Steel in
Chlorhydric Acid by Benzene Nitriles................ccccoiiiiiiiiiiii e 492
Xie Xuejun, Cao Shunan, Gong Xunjie, Peng Keru, Liu Junfeng

A Study on Cobalt Electrodeposition Mechanism..................cccccceee i 498
Marli Ohba, Zehbour Panossian, Daniela Costa Guirao

Protective Treatments of Al Alloy with Silanes .................ccoco i, 508
F. Zucchi, G. Trabanelli, V. Grassi, A. Frignani

Atmospheric Corrosion of Carbon Steel, Galvanized Steel and Copper in Kuwait ................. 516
A. Al-Hashem, H. Shalaby, W. Riad

Carbon Dioxide: The Unknown Factor in the Atmospheric Corrosion of
ATUMINUM? Lottt e e e e e e s bbb et e e e e e e s bbb b e et e e e e e e s nnbebeeeeaeesesrnneees 523
D. Bengtsson Bliicher, J.E. Svensson, L.G. Johansson

Indoor Copper Corrosion Originated by Acetic and Formic Acid Vapours................ccccceeeee... 531
E. Cano, N. Mora, L. Narvaez, J. Simancas, J.M. Bastidas

Nitrogen Dioxide Effect on Atmospheric Corrosion of Zinc Exposed in Climate
(04 4 T- 11 41 - o SRR 539
Juan G. Castafio, Carlos Arroyave, Manuel Morcillo

Metallic Corrosivity Measurements in the Urban Area of Medellin city ...................cccoci 547
Félix Echeverria, Francisco Herrera, Juan Delgado, Carlos Arroyave, Alejandro Otero

Atmospheric Corrosion in the South Region of Mexico Associated at the
Petroletm ACHIVILY............o et a e 555
Gabriela Gonzélez, Carlos Benitez Toledo, Moises Magdaleno Molina

Formation of Green Rust 2 on Carbon Steel Test Rods Exposed to the
ATMOSPREIE ... 563
J.J. Santana Rodriquez, F.J. Santana Hernandez, J.E. Gonzalez Gonzalez

Effect of Sulfate and Chloride lons on Corrosion Potential and Corrosion Rate
Transient during Atmospheric Corrosion of Low Alloy Steels ...............ccccccoiii e, 572
Shiro Tsuri, Achim Walter Hassel, Martin Stratmann



Correlation of AC Impedance Technique to Kuwait Atmospheric Corrosivity
Mapping of Coated Steel SUDSLrate .................ooviiiiiiiii e 580
A. Husain, H. Al-Sumait, O. Al-Shamali

Corrosion Tests in Carbon Steel: A Comparative Study Between Atmospheric
and Laboratory CoNditionS ..............coooiiiiiiiiii e 588
J.l. Iribarren Laco, F. Liesa Mestres, F. Cadena Villolta, L. Bilurbina Alter

Environmental and Metallurgical Factors Affecting Discoloration of Titanium

Sheets in Atmospheric ENVIroNMENtS ... 597
Michio Kaneko, Kazuhiro Takahashi, Teruhiko Hayashi, Izumi Muto, Kiyonori Tokuno,
Kinichi Kimura

TEM Investigation of Rusts on Weathering Steels Exposed for 17 Years ................cccccevnnen. 605
K. Asami, M. Kikuchi, T. Sato, S. Itoh

Heavy Metals Release by Corrosion of Structural Materials: Results from UN/ECE
ICP MAtErialS..........eiiiii et 613
V. Kucera, J. Tidblad, A.A. Mikhailov, A. Doktor, M. Faller

Effect of Air Pollution on Corrosion of Steel, Copper and Marble in South Vietham .............. 623
Tran Thi Ngoc Lan, Y. Maeda, Y. Tsujino

The Atmospheric Corrosion of Magnesium and Magnesium Alloys, A Laboratory
8] {1 Lo | PSP RTOUPPPPTPRP 633
R. Lindstrém, L.G. Johansson, J.E. Svensson

Material Damage Caused by Acidic Air Pollution in East Asia..............ccccccoviiiiiiiiiei s 641
Yasuaki Maeda, Rokuro Nishimural, Young-Eok Yoo, Sun-Tae Kim, Yoshio Tsujino, Tran
Thi Ngoc Lan, XiaoDan Zhang

SKFM Observation of Pit Initiation on Stainless Steels...................ccccco i 649
Hiroyuki Masuda
An Approach to the Modeling of Atmospheric Corrosion Environments and Its
Application to Corrosion Test for Stainless Steels...................ccco i, 655
Izumi Muto
Volume 2

Atmospheric Corrosion of Confined Zinc Surfaces during Exposure to Periodic
Wet-Dry CONAItiONS.........cooiiiiiiiii e e e e s e e e e e e e e s e snnarrereaeeeeeanes 663
Dan Persson, Alexander Mikhailov, Dominique Thierry

Corrosion Behavior of Zinc/55% Aluminum Alloy Coating in Brazilian
ATMOSPREIES ...ttt e e e e e e s bbb et e e e e e e et e b e e e e e e e e e 673
Zehbour Panossian, Anna Ramus Moreira, Israel Carlos da Silva

Study on the Initial Atmospheric Corrosion Behaviors of Nonferrous Metal Based
oN IMage RECOGNILION.............oiiiiiiiiii e e e e 681
Wang Shouyana, Song Shizhe

Mapping of Acid Deposition Effects on Materials in Sweden ....................occccviin e, 688
J. Tidblad, V. Kucera

Corrosion Inhibition of Galvanized Steel by Corrosion Products of Zinc ................................ N/A
Tooru Tsuru, Toshifumi Hirasaki, Atsushi Nishikata

Durability of Artificial Patina on COPPEr...........c..ooiiiiiiiiiiii e 697
Jorma Virtanen, Jari Aromaa, Olof Forsén

The Capacity of Limestone to Immobilize Copper in Runoff Water - A Laboratory
INVESHIGAtION ... ..o et e e e e e e e e 703
Sofia Bertling, Inger Odnevall Wallinder, Christofer Leygraf



Atmospheric Corrosion, Runoff and Environmental Effects of Zinc-Based
1 F= 1 1= o - 1 PP 711
Inger Odnevall Wallinder and Christofer Leygraf

Immobilization of Copper in Runoff Water from Roofing Materials by Limestone,
S0l and CONCrete...........ccoo oo 719
Sofia Bertling, Inger Odnevall Wallinder, Christofer Leygraf, Dan Berggren

Atmospheric Corrosion of Copper in Urban Areas ..............ccuueiiiiiiiiiiiiiiiii e 727
M. Watanabe, Y. Higashi, T. Ichino

The Results of an Atmospheric Exposure Programme on Agricultural Wire in
SOULN AfFICA ... e 733
A.J. O'Donnell, R.T. White, R.J. Bronkhorst, F. Le R. Fourie

Initiation of Corrosion by Human Fingerprints on Metal Surfaces.................c.cccocoiiiinnn 741
G. Williams, H.N. McMurray, D.A. Worsley

Nanostructure of Protective Rust Layer on Weathering Steel Exposed for 17
Years Examined by Using Synchrotron Radiation ....................cccoooii i, 749
M. Yamashita, H. Konishi, J. Mizuki, H. Uchida

Zinc/Aluminum Alloy Coatings for Steel Protection in Atmosphere................ccccccce e, 757
Zehbour Panossian, Manuel Morcillo Linares, Liboria Mariaca, Santiago Flores Merino,
Jaime A. Rocha Valenzuels, Jorge Julian Pefa

The Effect of Salt Species in the Atmosphere on the Corrosion of LY12CZ Alloy .................. 765
Baigang An, Xueyuan Zhang, En-Hou Han

Corrosion and Marine Macrofouling of Five Engineering Alloys in Arabian Gulf
SEAWALET ... e e e 771
J. Carew, A. Al-Hashem

Pitting Corrosion of Stainless Steel Type 316L in Artificial Seawater .......................ccoc N/A
Abdullah I. Almarshad, Emad A.Abd El Meguid

Corrosion of Welded Low Alloy Steel Specimens After Ten Years Exposure to
2T Lod L= T4 = T 779
Mikko Arponen, David Porter, Jari Aromaa, Olof Forsén

Influence of Edge Effect on marine Immersion Corrosion measurement for Mild
8] oY= I 0o TH] o Yo T3 SRS 785
R. Jeffrey, R.E. Melchers

Influence of Marine Organisms Upon Corrosion of Carbon Steel-Results from
Five Years of TeSHNG ...........oooiiiii e 792
Jiunn-shyong Luo

Effect of Aluminium and Ferric Sulphates on the Corrosion Behaviour of Casing
Steel in Seawater: An Investigation by EIS Measurements.................ccccocoiiiiiiiie e 802
Nguyen Thi Phuong Thoa, Nguyen Thai Hoang, Nguyen Nhi Tru

Electrochemical Behaviour of Naval Steels and the Development of Passive
= Y= = PO PPPT PP PUPPPPPPN 811
V. Diaz, S. Martinez, J. Rodriquez, C.F. Zinola

Electrochemical Behaviour of 3RE60 Duplex Stainless Steel in Seawater
ENVIFONMENT ...t e e e e e e e e s e r e e e e e e s e snn b e e e e eeennes 819
H. Ezuber, A. El-Houd, R. EI-Shawesh, E. Hammad, K. Hariba



Analysis of Chalcopyrite (CuFeS2) Electrodes in the Presence of

Acidithiobacillus ferrooxidans by Electrochemical Impedance Spectroscopy (EIS)

and Atomic Force MicrosScopy (AFM) ............oooiiiiiiiiiii e 829
D. Bevilaqua, I. Diéz-Perez, C.S. Fugivara, F. Sanz, A.V. Benedetti, O. Garcia Jr.

Brass Corrosion in BraCKiSh WaAter ...............o oo e e 837
G.E. Englert, I.L. Miiller

Monitoring the Growth of Bacterial Biofilms in the Presence of Antimicrobial
e 11 01 £ PP PP PO PP PPPP PO 843
M.C. Cortizo, M. Fernandez, Lorenzo de Mele, Sandra G. Gémez de Saravia

Influence of the Application of an Electric Field on the Biocidal Effect of
Glutaraldehyde Against Biofilms ..............ccccooi i 852
Monica Fernandez, Lorenzo de Mele, Sandra G. Gbmez de Saravia

On Enhancing Effects of Hydrotest on Microbiologically-Influenced Corrosion..................... 858
Reza Javaherdashti

Images of Bacteriological Influence in the Development of Iron Sulphide in
Marine Immersion ENVIFONMENES ...ttt e e e e e 866
Robert Jeffrey, Robert E. Melchers

The Role of Fungi in Microbiologically Influenced Corrosion................ccccccceiiiiiiiiiiine i, 874
Brenda Little, Richard Ray

Microbiologically Influenced Corrosion Inhibition (MICI) Observed in the
Presence of Shewanella MiCroorganiSms ...............cocccuviiiiiiii i 882
A. Nagiub, F. Mansfeld

Microbiological Influenced Corrosion and Stress Corrosion Cracking of
Aeronautical AA 2024 T 351 AlIOY .....ccooiiiiiiiiiii e 892
Mariano lannuzzi, Gustavo Duffé, Blanca M. Rosales

Bioleaching - A Result of Interfacial Processes Caused by Extracellular Polymeric
SUDBSLANCES (EPS) ...ttt e e e e e et e e e e naaee s 900
K. Kinzlera, T. Genhrke, J. Telegdib, W. Sand

Atmospheric and Microbial Deterioration of Structural Materials in one Case of

the Colombian Cultural Heritage: The Church of Veracruz in Medellin .................................... 906
Héctor A. Videla, Patricia S. Guiamet, Sandra Gomez de Saravia, Liz Karen Herrera, Carlos
Arroyave

Long-Term Inhibition of Corrosion of Reinforcements in Presence of Sodium
Nitrate in Marine ENVIroONMEeNtS ... 913
C. Andrade, C. Alonso

Oxygen Availability at the Rebar Surface and Its Relation with Corrosion Rate ..................... 922
A.M. Garcia, C. Andrade, C. Alonso

Various Aspects for Usage of GPM-Portable Equipment for Determination of
Corrosion Stage of Concrete StrUCtUreS ...............ccoviiiiii i 931
Ralph Béagler, Andreas Burkert, Thomas Fralund, Oskar Klinghoffer

Corrosion Protection of Steel Rebar in Concrete by Migrating Corrosion
INRIDIEOIS ... ..o e e e e 939
Bezad Bavarian, Lisa Reiner

Monitoring the Corrosion and Protection of Concrete Reinforcement Using
CONEFOIl CUINVES ..., 947
N. Birbilis, B. Gerritsen, B.W. Cherry



Intermittent Cathodic Protection for Steel Reinforced Concrete Bridges ...............ccccvvveee.n. 955
S.J. Bullard, M. Ziomek-Moroz, S.D. Cramer, B.S. Covino Jr., G.R. Holcomb, J.H. Russell,
S.M. Soltesz

Modeling of Chloride Ingress in the Lake Maracaibo Bridge ..................ccooeiiiene e, 963
Oladis T. de Rincén, Oleyda Morén, Cézar Garcia, Idelfonso Arrieta, Daniel Garcia, Julio
Morales

Effect of Carbon Fibres on the Corrosion Levels of Reinforced Protland Cement
1Y oY o = 1 3T 972
P. Garcés, J. Fraile, E. Vilaplana-Ortego, F. Cases, L.G®. Andion

EIS Monitor for Corrosion and Protection Systems of Reinforced Steel Structure

L1 W0 Tod (=] (- T OO UUPUPPOPPPR 986
S. Abdul Salam, A. Husain, S. Al-Bahar, O. Al Shamali

Long-Term Experience with Cathodic Corrosion Protection of Steel Reinforced

CONCIEte SIIUCTUIES........cco it e e e e e s e e e e e e e s s e st e e e e e e e e annreneees 994
J. Mietz, J. Fischer, B. Isecke
Cathodic Protection of RC Structures - Far More than Bridge Decks.............c.ccccccceeeevinnnee. 1002

O. Christian Nerland, Rob B. Polder

Throwing Power of the Zinc-Hydrogel Anode for Sacrificial Protection of Steel in
CONCIELE.... ..., 1010
Willy Peelen, Rob B. Polder

Corrosion Rate of Rebars from Linear Polarization Resistance and Destructive
Analysis in Blended Cement Concrete after Chloride Loading ..............cccccccciiviiiiiiiiieneenee 1018
Rob B. Polder, Willy Peelen, Luca Bertolini, Marco Guerrieri

Acid Formation in the Anode/Concrete Interface of Activated Titanium Cathodic
Protection Systems for Reinforced Concrete and the implications for Service Life............. 1026
Rob B. Polder, Timo Nijland, Willy Peelen, Luca Bertolini

Monitoring the Inhibiting Efficiency of Corrosion Inhibitor in Reinforced Concrete............. 1034
J.H. Qiu

Corrosion Behaviour of the Reinforcement under On-Site-Conditions .................................. 1042
M. Raupach

Corrosion Behaviour of Steel Fibres in Artificial Pore Solutions ...............ccccooooiiiiiiiviiiens 1051

M. Raupach, C. Dauberschmidt

Effectiveness of a Zinc-Hydrogel Anode for Sacrificial Cathodic Protection of
Reinforced Concrete StruCtUres..............cooiiiiiiic e 1060
M. Raupach, M. Bruns

Investigations on the Harmlessness of a Calcium-Nitrate-Based Corrosion
Inhibitor in the Region of Cracks .............cuoiiiiiiiiiii s 1068
M. Raupach, C. Dauberschmidt

Investigating the Long-Term Durability of Hydrophobic Treatment on Concrete
with Respect to Corroson Protection ... 1077
M. Raupach, Lars Wolff

Typical Damages of the Reinforced Concrete Structures in Swimming Pools....................... 1085
Miguel Sanchez, Oladis T. de Rincon, José Bravo

The Disbonding of Epoxy-Coated Mild Steel in Alkali Environments at Different
POtENLIAIS ... e 1093
Adam B. Darwin, David Scantlebury



A Comparison of Electrochemical Noise and Polarisation Resistance Methods for
Monitoring Corrosion of Steel in Concrete ..............cooo v 1100
D.J. Mills, S.J. Mabbutt, N.R. Short

Characterization of Corrosion Layers Formed on Iron in a Simulated Concrete
Environment Containing Corrosion Inhibitors .....................cooo e 1108
L. Dhouibi, E. Triki, Ph. Refait, J.M.R. Genin, M. Abdelmoula

On the Performance of a Mirgrating Corrosion Inhibitor Applied on Reinforced
CONCTELE ...ttt e e e e skt e e bt e sk et e s R et e aR b e e e be e e b r e e s b e e e nnr e err e e nnneas 1118
W. Morris, M. Vazquez

Characterization of SCC Crack Tip in Alloy 600 in Simulated Primary Water of
[ PP P RSP OTR 1126
Katsuhiko Fujii, Koji Fukuya, Nobuo Nakajima

Role of Prior Cold Work in Stress Corrosion Cracking of Sensitized type 304
Stainless Steels by Means of the Slow Strain Rate Technique...................ccccooiiiiiiiiinn. 1134
C. Garcia, F. Martin, P. De Tiedra, S. Alonso, M.L. Aparicio

Effect of Microstructures on Intergranular Short Crack Growth ... 1143
Masayuki Kamaya, Takayuki Kitamura

Corrosion Behaviour of Austenitic Stainless Steel.................cooooiiiiiiii 1148
M. De Marco, M. Delucchi, A. Barbucci, G. Farne, G. Cerisola, P.L. Cabot

Corrosion-induced Stress During SCC IN Brass ..............ccccviiiiie it e e 1156
K.W. Gao, Q.J. Zhang, L.J. Qiao, W.Y. Chu

Stress Corrosion Cracking of Sensitized Type 316 Austenitic Stainless Steel in

Hydrochloric Acid Solution - Effect of Sensitizing Time and Prediction of Time to

= 1] LU - YRR RRPPRSPPPPPPPR 1163
Rokuro Nishimura, Yasuaki Maeda

Effect of Mo and N on SCC of Austenitic Stainless Steels in Chloride
[ 0NV 1 oY 410 =] 01 = 1171
R.F.A. Rettersson, J. Linder

Stress Corrosion Cracking of Stainless Steels: Influence of the Electronic
Structure of the Passive Film ... 1179
C.M. Rangel, S. Faty, M. da Cunha Belo

SKPFM and SEM Characterisation of AA7075-T6 and Solution Heat Treated

F. Andreatta, H. Terryn, J.H.W. de Wit

Mathematical Modeling of Crevice Corrosion of Aluminum Alloys using Extreme

ValUE ANAIYSIS ...ttt 1194
Bezad Bavarian, Lisa Reiner, John Vajo, Ronghua Wei, Guillermo Herrera

Electrochemical Studies of Cold-Rolled Steel (SAE 1005) in Borate Buffer

Solution in the Presence and Absence of Citrate ION ..................oooviiiiiiiiiiicc e, 1202
S. Modiano, C.S. Fugivara, A.V. Benedetti, |. Diez-Pérez, F. Sanz
Corrosion of Stainless Steel in Well Water in Region of Abu Dhabi ..................ccccccccooon 1210

M.E. El-Dahshan, A.M. Taj EI-Din, H.H. Haggag

Extremely Corrosion-resistant Amorphous Bult Ni-base AIlOyS ..............cccociiiniiiiiiiiinenee 1218
K. Hashimoto, H. Katagiri, S. Meguro, H. Habazaki, K. Asami

Corrosion of Nickel-containing Stainless Steel in Concentrated Sulphuric Acid.................. 1226
Yanzu Li, M.B. Ives, K.S. Coley, J.R. Rodda



Substituted Polyaniline for Iron Protection.................ccccoo oo 1234
M.C. Bernard, A. Hugot-Le Goff, S. Joiret, H. Arkoub, B. Saidani

Effect of Welding Procedure on the Pitting Susceptibility of Stainless Steel ....................... 1242
Ivan Juraga, Ivan Esih, Vinko Simunovic

The Alanine's Effect on the Copper Anodic Oxidation in Alkaline Solution.......................... 1248
S.A. Kaluzhina, E.V. Orlova

Grain Boundary Sensitization in Austenitic Stainless Steels under High
Temperature DyNamic SErain .............cccoouiiiiiiiiii e N/A
Takanori Nakazawa, Shunichi Suzuki, Masayuki Tendo

Effect of Heat Flux on Stainless Steel Pitting Corrosion................ccccccooviiii e, 1255
T. Prosek, P. Novak, J. Bystriansky

An Electrochemical Study of the Effects of Risidual Stresses on Passivity of

StAINIESS SIS ... ..o e e e e e s nne 1262
V. Vignal, R. Oltra, N. Mary
Impedance Analysis of AISA 304L and 316L Stainless Steels in the Pitting Region............. 1268

J.L. Poloa, E. Canob, D.Y. Kongb, J.M. Bastidasb

Effect of Etch Tunnel Length Distribution on Frequency Dispersion of Pure
Aluminium Foil Used for Aluminium Electrolytic Capacitor....................ccccocce i, 1273
Kyung-Hwan Na, Su-Il Pyun

Effects of Steel Composition on Pickling of Hot-rolled Steel in Hydrochloric Acid

ST ] 11111 o SO SPRPT 1280
Su-Il Pyun, Kyung-Hwan Na, Seung-Chul Paik, Seong-Ju Kim, Jae-Hwa Ryu, Young-Sool
Jin

Pit Growth Mechanism of Alloy 600 in CI- lon-Containing Thiosulfate Solution at

Elevated Solution Temperatures and Pressures Using Fractal Geometry ............................. 1289
Su-Il Pyun, Jin-Ju Park

Investigation of Two Main Types of Intergranular Corrosion of Aluminium Alloys
Depending on Their Structure and Passivation Features..................cccccci, 1298
V.S. Siniavski

Study on the Localized Corrosion Characteristic of SUS447 Stainless Steels
made by MA Method ................u e 1305
Y. Sugie, M. Kaneda, T. Fukutsuka, Y. Matsuo, K. Fukaura

Monitoring Localized Current of Iron Dissolution by Scanning Electrochemical

[ TTed g oXT oo o - O PO PO PP PP PPPPPPPURP 1311
Luong Bui Tran, Atsushi Nishikata, Tooru Tsuru

Sensitization in an AA5182 Aluminium AllOY ..o 1319
X. Zhou, O. Ugwu, G.E. Thompson, G.M. Scamans, P. Skeldon, D. Foord

Volume 3

Corrosion Behaviors of Anodized Aluminum Sealed By Different Methods ........................ 1327
Peng-Hui Zhao, Jing-Mao Zhao, Yu Zuo

Corrosion Behaviour of OLT-35 Steel in Neutral Soils .................oiiiiiiiiii, 1334

C. Calin, I. Baldea, I. Lingvay, Eleonora Maria Rus, Georgeta Rus

Organic Coatings Aging Consequences Regarding Corrosion Protection............................ 1341
S. Gastaud, F. Bernard, X. Campaignolle, J.P. Millet, Ph. Steyer, M. Meyer



On Cathodic Polarization Behavior, Inside the Wedgy Crevice of Carbon Steel in
3.5% NaCl Solution with Square Wave PUISe................ccccoiiiiiiiiiii e 1349
Bei Cao, Yinshun Wu, Wen Gan, Zhengrong Zhang, Qinjing Zhang, Lin Zhang

An Estimation of Corrosion Behaviour for Geothermal Water Transport and
Storage Equipment in Bihor County, Romania................oooiiiiiiiiieeeee e 1357
Tamara Romocea

Evaluating Contractor's Good Practice for Pipeline Burial: Basis and Results..................... 1365
Joan Soldevila Bartoli

A Guide to the Performance of Hot Dip Galvanized Piping in Water..................cccccccoeveeenne 1374
R.T. White, J.T. Pressly, A.J. O'Donnell

Cathodic Polarization Behaviour and Solution Chemistry Inside the Wedgy
Crevice of Carbon Steel in 3.5% NaCl Solution ...............ccccociiii e, 1382
Yinshun Wu, Bei Cao, Yixian Zhou, Wen Gan, Zhengrong Zhang, Qinjing Zhang, Lin Zhang

The Synergistic Effect of the Cvavitation Corrosion of L-80 Steel in Sea Water ................... 1389
A. Al-Hashem, W. Riad

Erosion Resistance of Different Matierials for Pump Impellers................ccccco, 1397
Aracic Stjepan, Simunovic Katica, Simuovic Goran

Electrochemical Techniques for Studying Tribocorrosion of AISI 316...............c..cccocvveenne 1405
P. Ponthiaux, F. Wenger, D. Drees, J.P. Celis

Effect of Heat Treatment On Structures and Wear-Corrosion of Electoless Ni-Mo-
e | LoV B 1= o 1o 1] | (PP 1413
Sheng Long Lee, Jing Chie Lin, Cheng Kuo Lee

Determination of Failure in Steam Surface Condenser Tubes for Seawater
Y=Y Y (o =Y 1421
E. Porto, P. Merino, G. Pena, J. Cristobal, F. Iglesias, F. Bouzada

Simulation of the Simultaneous Erosion-High Temperature Oxydation of Iron-
Chromiun Alloy by an In-Situ Pulsed Laser Removal Technique.............c..cccoccciiniiinnninnnen. 1428
R. Oltra, J.C. Colson

High-Temperature Oxidation of Alumina-Forming Heat-Resistant Alloys with

Small Amounts of SUIfUr @t 1273K ..........oeeiie e 1435
T. Amano, H. Isobe, K. Yamada, T. Shishido

On the Chemical DIiffusion INCO4S3..... ... e e e e e e 1442
Z. Grzesik

Corrosion Phenomena of Potential Materials for Fabrication of SCWO Systems ................. 1449

R.M. Latanision, D.B. Mitton

Impedance Spectroscopy Study of Transport Properties of High-Temperature
Oxide Films Formed on Kanthal APM..................ccoiiiiii e 1457
J. Pan, C. Leygraf, B. Jonsson

Effect of the Basicity of NavVO3-V205 Mixtures at High Temperature on the

Corrosion Of CAFOMIUML...........ooiiiiiii et s e e st be e e e e nees 1466
J. Porcayo-Calderon, V.M. Salinas-Bravo, J.G. Gonzalez-Rodriquez, M.G. Amaya-Malpica,
L. Martinez

Effect of Micro-Alloying of Fe on Oxidation Behavior of TiAl .................ccccoooiiiiie 1474
Michiko yoshihara, Shigeji Taniguchi, Yao-Can Zhu, Kazuhisa Fujita

Metal Dusting of Heat Resistant AllOYsS ... 1481

C.H. Toh, P.R. Munroe, D.J. Young



Change in Ti-Implanted CaTiO3 Films in Hanks' Solution.................cccccccoe i 1489
K. Asami, K. Saito, N. Ohtsu, S. Nagata, T. Hanawa

Optimization of a Rust Converter Formulation....................oo 1495
Francisco Bolivar, Julio Minotas, César Barrero, Alvaro Morales, Félix Echeverria, Carlos
Arroyave

Investigation of the Corrosion Protection Behavior of Experimental Primerless
Silicone Coatings by Electrochemical Impedance Spectroscopy ............ccccooiiiiiiiiiiiiiinnnnnee. 1502
Luz Marina Calle, Rubiela D. Vinje, Louis G. MacDowell

SEM and SKPFM Investigation of the Formation of the Cerium-Based Conversion
Coating on 2024-T3 Aluminium AHOY .........cc.uiiiiiiiiii it 1510
P. Campestrinia, H. Terryna, J.H.W. de Wit

The Influence of Heat-Temperature on the Corrosion Resistance of Zinc-Cobalt

D. Carpenter, S.D. Carpenter, J.Z. Ferreira, J.P.G. Farr

Electrochemical Study of Steel Electrodes Coated by Polypyrrole/PW120403-
Composite Materials ..............c.oooiiiiiiii e 1525
J.A. Bonsastre, F. Huerta, C. Quijada, J.L. Vazquez, P. Garcés, F. Cases

A Cerium-Based Conversion Coating for Magnesium and Magnesium Alloys..................... 1532
M. Dabalé, K. Brunelli, I. Calliari, M. Magrini

Study of the Degradation of Electrodeposited Coatings in Alkaline Solution ....................... 1538
F. Deflorian, S. Rossi, P. Kamarchik, L. Fedrizzi, P.L. Bonora

Corrosion Behaviour of Thermally Sprayed Stainless Steel Coating in Aggressive
ENVIFONMENTS ..o e e e e 1546
J.M. Guilemany, J. Fernandez, J. Delgado, J. Nin, A.V. Benedetti

The Effect of Current Density on the Growth of AISiCu Anodic Oxide Layers in
Sulfuric Acid. A Microscopical Investigation.................cccooooii e, 1554
L.E. Fratila-Apachiteia, F.D. Tichelaarb, J. Duszczyka, L. Katgerman

Hexavalent Chromium - Free Passive Layers for Electroplated Zinc Alloys........................... 1562
S.N. Silva, C.M.A. Freire, M. Ballester

Modern Developments for Corrosion Resistant Coatings on the Sub-Micron Scale ............ 1570
W. Fiirbeth, U. Harm, K.M. Mangold, H.Q. Nguyen, K. Jiittner, M. Schiitze

Protection Against Corrosion for Various Metallic Substrates Using Ecological

J.J. Santana Rodriguez, L. Espanda, Recarey, J.E. Gonzalez Gonzalez

Corrosion Resistance in Neutral media and Mechanical Properties of Za-Mn-Se
ATIOY COBLING ... 1585
Egidijus Griskonis, Algirdas SulCius

Comparison of Different Conversion Coatings on Hot-Dip Galvanized Steel ........................ 1590
L.A. Hernandez-Alvarado, L.S. Hernandez, O. Dominguez

Behavior of Zinc-Rich Powder Coatings Studied by EIS and Raman Spectroscopy ............ 1598
H. Marchebois, S. Joiret, C. Savall, J. Bernard, S. Touzain

Corrosion Resistance of Zinc Coatings Obtained from a Non-Cyanide
Electroplating Bath ... 1606
Enrique Julve

Improvement of Corrosion Resistance of HVOF Thermal Sprayed Coatings by
(€= T3 T (e 1V L« 1612
Jin Kawakita, Takeshi Fukushima, Seiji Kuroda, Toshiaki Kodama



EIS Characterisation of High - Tg Coatings ..............ccccociii i 1617
S. Duval, M. Keddam, F. Ropital, V. Sauvant-Moynot, H. Takenouti

Significance of a-Al(Fe,Mn)Si Phase in Formation of a Ti-Zr Based Conversion
Layer on AA6060 Aluminium EXtruSioNnsS............ccoooiiiiiiiiiiiiiiiiie e 1623
O. Lunder, J. Walmsley, Y. Yu, A. Aytac, k. Nisancioglu

Influence of Fe Codeposition in Corrosion Resistance of Electroless Ni Coatings

M.F. Montemor, A.C. Bastos, A.M.P. Simées, M.G.S. Ferreira

Corrosion Behaviour of Thermal Spray Coated Carbon Steel in a Saline
ENVIFONMENL ... oottt ee e ee e e e e ee e eeaee e eeeseeee e s aeae s s e s e s as s easaessssasssassnssnsnnnnnsnnnnnnrns 1648
C. Monticelli, A. Frignani, F. Zucchi

The Development of Titanium Sheet/Polyurethane Coated Steel with High

Adhesion Durability under Marine Environment .................ccooi i N/A
Masatsugu Murase, Chiaki Kato
Mitigation for PWSCC Susceptibility of Alloy 600 by Laser Cladding Technique.................. 1656

Hironori Onitsuka, Masanori Kanno, Toshizo Ohya, Yasuyuki Fujiya, Tetsuo Yamashita

Potential Pulse Testing of Atmospherically Exposed Coated Galvanised Steel.................... 1664
P.C. Pistorius, R. Vermeulen

Development of Reactive element Coatings to Improve H.T. Oxidation
Performance of Iron-Chromium AIIOYS..............coooiiiiiiiiii e 1671
Stela M.C. Fernandes, Lalgudi V. Ramanathan

Corrosion Behaviour of Anti-Wear Industrial Coatings.................cccocoiiiii e, 1679
S. Rossi, F. Chini, G. Straffelini, P.L. Bonora, R. Moschini, A. Stampali

Corrosion of Galvanized Steel in Simulated Mine Water Environments...................cccceeee.. 1687
Mainford Toga, Pamela Moyo, David J. Simbi

Influences of Growth Conditions on Mechanical Properties of Anodic Alumina................... 1696
G. Alcala, S. Mato, I.P. Skeldon, G.E. Thompson, D. Yang, H. Habazaki, K. Shimizu

Surface Modification of Superplastic Ti-Alloy with Ti/N Compositionally Gradient
Film by Reactive DC SPUtering ...........coooiiiiiiiiii e 1704
T. Sonoda, A. Watazu, J. Zhu, W. Shi, A. Kamiya, K. Kato, T. Asahina

Formulation and Evaluation of Epoxy Coatings as Anticorrosive Protection of

Metallic SUDSEIAtes ............ouuuiiiii e e e 1711
Julio J. Suay, MP Teresa Rodriguez, Jose J. Gracenea, Carmelo Torres, Juan J. Carpio,
Kudama A. Razzaq, Juan J. Saura

Chromate Conversion Coatings Formation on Zinc Studied by Electrochemical
and Electrohydrodynamical ImMpedances..................cooooiiiiiiiiii e 1718
A.A.O. Magalhaesa, B. Tribollet, O.R. Mattos, I.C.P. Margarita, O.E. Barcia

Influence of Preferred Orientations on Pinhole Defect of TiN Films Prepared by
lon Mixing and Vapor DePOSitioN ................uuuuiiiiiiiiiii s 1726
H. Uchida, M. Yamashita, S. Hanaki, H. Kagawa

Study of the Corrosion Protection of Steel with Thin Organic Coatings.................cc.ccoeee. 1733
T. Van Schaftinghen, H. Terryn, F. Hérsenberger



Study on Corrosion Resistance Improvement of U and U-Nb Alloys by lon
Implantation With NIODBIUM ... s 1741
Luo Wenhua, Ni Ranfu, Wu Sheng, Liu Kezhao, Liu Tianwei

Impedance Analysis of Organic Coating in Hydrochloric Acid Solutions............................... 1746
K.M. Yin, L.I. Lu

Environmentally Safe Corrosion Inhibitors for Waterborne Paints.....................c..cccoc 1753
Neusvaldo Lira de Almeida, Zehbour Panossian, Dawson Buim Arena, Almir Oliveira dos
Santos

Pitting Behavior and Pit Morphology of Anodic Oxide Flim on Three Aluminum

Peng-Hui Zhao, Jing-Mao Zhao, Yu Zuo

Study of the Corrosion Behaviour on the Cooling Water Corrosion Inhibitor....................... 1768
Abdulqader M. Alfuraij, Sabah A. Alali

Preparation of Self-Healing Protective Films on Zinc by Treatments with
Environmentally Acceptable Inhibitors .................cooiii 1779
Kunitsugu Aramaki

Effect of Phenylthiourea Additions on the Corrosion of an Ironbased Metallic
Glass in 0.1N HoS O, SOIULIONS.........oooiiiiiiii e eaees 1787
A. Frignani, G. Trabanelli

Study of 2-Butyne-1, 4-diol as Acid Corrosion Inhibitor for Mild Steel with

Electrochemical and Infrared TeChNIQUES................cccoiiiiiii e 1794
Mirghasem Hosseini, Stijn F.L. Mertens, Richard J. Nichols, Mohammed Ghorbani,
Mohammed R. Arshadi

Inhibitors of Corrosion for Steel 3 in the Acid Sulphate Solutions Under the
Elevated Temperatures and Heat-Transfer .................ccoccee i 1801
S.A. Kaluzhina, A.V. Malygin, V.1. Vigdorovich

Corrosion Inhibition of Carbon Steel in H,S/NH;/CN/CI" Environment by
Ethanolamine DeriVAtiVESs ...........cooouiiiiiiiii et e e e ettt e e et e e e et e e e raaaeees 1808
J.C. Lin, S.P. Jou, W.D. Jehng, S.L. Lee

Effect of Corrosion Inhibitor on Hydrogen Uptake by Al...............ccoooiiiiii e 1817
Ellina Lunarska, O. Czerniajewa, A. Echarri

Investigation of Applicability of Natural Tannin as Pickling Inhibitors for Low
Carbon STEEI ......... oo e e anrae s 1825
S. Martinez, I. Stern

A Benzotriazole Derivative as a Pretreatment Corrosion Inhibitor for Copper ...................... 1831
T. Notoya, M. Satake, H. Yashiro, T. Yamauchi, D.P. Schweinsberg

Imidazole Derivatives as Copper Corrosion Inhibitors in 3% NaCl ... 1839
Helena Otmaci¢, Ema StupniSek-Lisac

Porous Anodic Oxide Films Formation on Tl by Modulated Potential and Their EIS
[0 4 T 1= To3 (=Y g 7Z= 14 Lo ] o TP 1846
M.E.P. Souza, C.M.A. Freire, M. Ballester

Electrochemical and Microbiological Aspects of Inhibition of the Metal Corrosion
in the Water Aggressive ENVIronment ... 1854
1.S. Pogrebova, I.A. Kozlova, L.M. Purish

The Increasing of the Efficiency of the Descaling Solutions of the Filmed Carbon
Steels Using Some Corrosion INhibitors ................ccooii e, 1858
Maria R&dulescu, loana Pirvan, Maria Dragomir, Laurentiu Popa



Electrochemical Study of Nickel Alloys in Sulfate Medium at 320 C...................ccccoceneenne 1878
J.M. Le Canut, O. De Bouvier, S. Maximovitch, F. Dalard

Influence of the Additives on Corrosion Behavior of Pipeline Steel in the Injection
SEAWALEK ..., 1886
Vu Dinh Huy, Nguyen Thi Phuong Thoa, Tran Thi Ngoc Lan, Tran Van Man

Volatile inhibitors of Hydrogen Sulfide Corrosion of Steel ................ccccccooiiiiiii e, 1894
R.K. Vagapov, Yu. I. Kuznetsov

The Inhibition Mechanism of Cyclohexyl Ammonium Types of Inhibitors on the
Corrosion of Zinc Under Thin Electrolyte.................cocoiiiiiiiiii e 1902
Xueyuan Zhang, En-Hou Han

Corrosion of Titanium Matrix COmpoOSItes .............cccccveeiiiiiiii e 1909
Bernard S. Covino Jr., David E. Alman

Corrosion of Current Collector Materials in Rechargebale Batteries..................cccocciinn. 1916
L. Binder, S. Luski

Corrosion Rate of Pure Titanium in Hydrogen Peroxide at25..................ccccccoiiiiiinenn, N/A
Shigemitsu Nomoto, Shuichi Furuya

Corrosion Behavior of New Shape Memory Ti-Nb-Sn Alloys in Simulated Oral
[ )V e 314 1= o | 1923
Asahi Kawashima, Sadao Watanabe, Shuji Hanada

General Corrosion of Duplex Stainless Steels in Acids - The Influence of Test
Methods 0N ISO COrroSiON CUIVES ............c.eiiiiiiiiiiiiiiie ettt 1932
UIf Kivisékk, Anna Delblanc

Corrosion-Resistant Sandwich Steels with Different Content of Chemical
[ (= 0 4 1=1 01 £ 1940
V.A. Leybenson, V.M. Kondratenko, S.S. Kazakov, V.G. Knokhin, G.P. Stovpchenko

Corrosion and Wear Resistance of Ni-Al,O; and Ni-ZrO, Composite Coatings ..................... 1946
C.F. Malfatti, M.M. Poziomyck, J. Zoppas Ferreira

Corrosion Monitoring of a Number of Different Alloys in a Hydrometallurgical
Oxidative Pressure-Leach AUtOCIaVe................ccociiiiiiiiii e 1952
J.J. McEwan, J. Gnoinski

Corrosion Resistance in Cast Aluminium Matrix Composites in Salt Fog .................cc.oeee. 1960
A. Pardo, M.C. Merino, S. Merino, M.D. Lopez, F. Vigjoa, M. Carboneras

Influence of Cu Addition on the Corrosion Resistance of AISI 304 Stainless Steel
TN Lo L LYo LU Ty o - 1968
A. Pardo, M.C. Merino, J. Botella, M.D. Lépez, V. Matres, M. Carboneras, T. Huertas

Electrochemical Characterisation of New 60/40 Brass Alloys with Reduced Lead
(oY1 L=1 o | USRS 1976
M.H. Simplicio, C.M. Fangel, P.P. da Luz, T. Ferraz, A. Silva, H. Sousa

Corrosion Resistance of Plasma Nitrided AISI 316L Stainless Steel in Low
L= 0 1T = 1L 1984
C.B. Santos, M. Wolfart Jr. T.R. Strohaecker, J. Zoppas Ferreira

Influence of CO on the Corrosion Resistance of Uranium ...................cccocciiinnn, 1992
Jiangrong Yang, Juesheng Zou, Bin Bai, Wenhua Luo, Xiaoguo Fu, Chunli Jiang, Hong
Xiao



Volume 4

Electrochemical Behavior of the Phase Structures of Stainless Steels in NaCl

SOIULION ..., 2000
Bei Cao, Yinshun Wu, Baofeng Ding, Jianhui Xie, S.H. Abubakir, Lin Zhang, Xiaohong
Zhang

Electrochemical Behavior of Steel in Ca(OH)2 Solution...............cccccooviiiiiiii e 2007

I. Arteaga, M.A. Talavera, J. Genesca

Formation and Characterization of Different Allotropic Forms of Calcium
Carbonate Scales on Carbon Steel by Electrochemical Methods ...................cccccccvieiiinn, 2016
J. Marin-Cruz, R. Cabrera-Sierra, |. Gonzalez

Laser Optical Interferometry in Electrochemistry and Corrosion: Fundamentals
AN APPLICALIONS ..o e N/A
K. Habib, K. Al-Muhana

Investigation of Pourbaix Diagrams of 316L Stainless Steel in Air-Saturated
Aqueous Solutions Containing Chloride by Cyclic Polarization Technique........................... 2024
P. Vongbandit, G. Lothongkum, P. Nongluck

Study of Pitting Corrosion on Stainless Steels Using SVET Method Combined
WIth AFM @nd AES ... ..ottt sttt e e s s b e e e e nbe e e e e nnes 2032
B. Vuillemin, R. Oltra, V. Vignal

Evaluation of Anticorrosive Primers by Accelerated Electrochemical Techniques.............. 2039
Julio J. Suay, Ma Teresa Rodriguez, Juan J. Carpio, Kudama Razzaq, Juan J. Saura

Effect of the Electrochemical Behaviour of Phase Structures of Stainless Steels

on the Corrosion Behaviour in NaCl SolUtion................oo oo, 2047
Yinshun Wu, Bei Cao, Baofeng Ding, Zhi Fang, Jianhui Xie, S.H. Abubakir, Lin Zhang,
Xiaohong Zhang

Tinplate Coating Integrity Characterisation using Pulsed and Gated
Electrogenerated Chemiluminescence (ECL) Imaging ..............ccccceeiiiiiii i 2055
Z.S. Barrett, H.N. McMurray, H.V. der Weijde

EVELUATION OF SUSCEPTIBILITY TO INTERGRANULAR CORROSION OF
STAINLESS STEEL ..........ooiiiiiiiiiii ettt ettt e et e s enb e e e e e 2063
Zhang Xiaoyun, Liu Xiaoguang, Huang Jun, Zhen Jianguo

Corrosion properties and structure of the Fe-Cr-Ni alloys electrodeposition in the
sulfuric acid solUtioN ... 2069
M. Ghorbani, A.G. Dolati, A. Afshar

Investigation the Surface Film of High Cr-Ni Austenitic Stainless Steels by X-Ray
Photoelectron SPeCtrOSCOPY ..........oeiiiiiiiiiiiiiii e a e eeaaaeeas 2076
G. Lothongkum, S. Chaikittisilp, A. W. Lothongkum

XPS Studies on Chromate Conversion Coatings on Zinc ...............ccccceeiviiie e, 2083
X. Zhang, W.G. Sloof, A. Hovestad, E.P.M. van Westing, J.H.W. de Wit

Magnetic Fields Induced by Corrosion Reactions ...............ccccccoviiiii e, 2091
Eimutis Juzeliunas, Yu Pei Ma, John P. Wikswo

Spice Simulation Model for Cathodic Protection of Underground Conductors
Using Impressed Current Cable ANOAES ...............oooiiiiiiiiiiiiiiii e 2098
Wojciech Machczyniski

“NEARCHOS” _ an Educational CD-ROM on the Interaction of Materials and the
1Y e 311 1= o | 2106
Panayota Vassiliou, Dimosthenes Triperinas, Theodore Argyropoulos



“Metal Corrosion” Modules at Lithuanian Universities .................cooovviiiiiiiiiciee e, 2114
A. Sulsius

Analysis of the Topographic Criteria for Pitting Evaluation......................cccccciiiin, 2118
Ivan Esih, Ivan Juraga, Vinko Simunovié

Technical and Economic Factors in the Choice of Cathodic Protection for
Merchant SRIPS ... e e e e e e e e e e nnbeaee s 2122
M.V. Biezma, J.R. San Cristébal, Labajos Pérez

Diagnostic of Residual Life for Metal Construction in Corrosive Environment
Based on Limiting State Criteria ................cccociiii i 2130
V. Korolov, J. Voitova, I. Volkova, I. Chernikh

The Effect of Limestone Alkalisation on Corrosion in Drinking Water .................ccccccee oo, 2137
Jari Aroma

Performance of Piping Materials in Plumbing and Air-Conditioning Systems in
BUIIAINGS ...ttt e et e e e 2143
Tetsuo Fujii

Long Term Performances of Titanium and Some Biomedical Implant Alloys....................... 2151
M.V. Popa, S. Ivanescu, E. Vasilescu, B. Popescu, I. Mirza Rosca, A. Santana Lopez, C.
Vasilescu, M. Anghel

The Effects of Chemical Wash Additives on the Corrosion of Aerospace Alloys in

Marine AtMOSPREIES. ..........uuiiiiii 2159
Joseph Curran, Timothy Hodge, Ronald Barile, Louis MacDowell, Luz Marina Calle, Robert
Heidersbach

Corrosion Protection of Graphite Epoxy Composite Materials Coupled with Alloys............ 2167

Feng Lu, Qunpeng Zhong, Chunxiao Cao

Investigations of the Variation in the Corrosion Properties of Phosphated
Galvanised Steel SUIMTACES ...........ooooiiiii e 2174
D. Persson, A. Mikhailov, A. Nazarov, D. Thierry

Corrosion Behaviour of 304h Stainless Steel in an Air + SO,/SO; Atmosphere ..................... N/A
K. Draou, J.R. Rodda, K.S. Coley, M.B. Ives

Critical Concentration of Dissolved Oxygen to Form Stable Protective Oxides on

Carbon Steel Under Simulated Combined Water Treatment Conditions................................ 2182
Noboru Kawai, Kunihisa Wada, Hideo Hirano, Takashi Naganuma, Mituhiro Sueyoshi,
Kenichi Yokoyama, Hiroyuki Nakui, Ichiro Saitoh, Shukuji Asakura

Corrosion Characteristics of Electroless Nickel Plated Electrical Contacts.......................... 2189
P. Vassiliou, C.T. Dervos, J. Novocovich, C. Kollia, Cleop. Samara

Oxygen Effect on the Carbon Steel Corrosion Process in Alkaline Sour Medium
Depending on Substrate Surface Conditions ..............cccccviiiiii i 2197
R. Cabrera-Sierra, E. Sosa, T. Oropeza, |. Gonzalez

Prediction of Segregated Element Concentrations with the Extreme Statistics in
Relation to HIC INtiation ...t e e e e e e reeersrererererarnnes N/A
Hiroyuki Ogawa, Takuya Hara

Patina Protectiveness Evaluation of Bronze Monuments Exposed to an Urban
AIMOSPREIe ... 2205
Gabriela P. Cicileo, Miguel A. Crespo, Blanca M. Rosales

The Oil-Based Conservation Materials to Protect Steel Against Atmospheric
(0o T4 o X7 o o PSPPSR PP 2213
L.E. Tsygankova, V.l. Vigdorovitch, N.V. Shell, A.P. Pozdnyakov



Tribocorrosion of Stellite 6 in Sulfuric Acid Medium: Electrochemical Behaviour
= T Lo I A L= 1 N 2220
L. Benea, P. Ponthiaux, F. Wenger, J. Galland, D. Hertz, J.Y. Malo

The Effect of the Alloy Powder Preparation on the Corrosion Behaviour of Dental
AMAIGAMS ...t e e e e 2228
L. Joska, J. Bystriansky, P. Novak

In-Situ Observation of Oxidation of Zircaloy-4 ................cccoviiiiiii i 2235
S. Abolhassani, M. Dadras, M. Leboeuf

Stainless Steels Corrosion in Polar Seawaters .................ooeiiiiiiiiiiiiiii s 2243
Giorgio Alabiso, Vittoria Scotto, Alfonso Mollica, Umberto Montini, Matteo Milillo, Pasquale
Pacifico

Electrodeposition Versus Autodeposition Automotive Primers: A Comparative
85 8 ' | SO 2251
E. Almeida, I. Alves, C. Brites, |. Fonseca, L. Fedrizzi

Corrosion of the Metallic Structure of a Historical Building .................ccoocooiii, 2260
F. Almeraya Calderén, T.A. Borunda, C.J. Lugo, C. Gaona Tiburcio, C.V.M. Orozco, A.
Martinez Villafarie

Study of the Error in a Model for Cathodic Protection Using Infinite Elements..................... 2268
A. Ruiz, B. Alonso, M.L. Gavete, A. Camara

Electrochemical Study and Surface Analysis of Passive Films on AlSI 316
Stainless Steel Grown in Alkaline SOIUtIONS..............oooiiiiiiiiii i 2275
Lucien Veleva, Mario A. Alpuche-Aviles, Melissa K. Graves-Brook, David O. Wipf

Micro-electrochemical Investigation of Friction Stir Welds in Aluminium

AeroSpPace ANIOY 2024 ...............c.oouieiieee et e e e e e e — e e e e e n i raeeeanann 2282
Rajan Ambat, Manthana Jariyaboon, Alison J. Davenport, S.W. Williams, D.A. Price, A.
Wescott

Passivity Verification Technique Applied to Cathodically Protected Structures................... 2291

C. Andrade, I. Martinez, X.R. Névoa

Mechanochemical Effect on Extrusion and Die Casting Magnesium Alloys by AC

F T Lo [ D L0 oY F- g FoF: 14 o) o [T 2299
Monica Andrei, Amir Eliezer, Pier Luigi Bonora, Emmanuel M. Gutman
Corrosion Inhibition of Mg Alloys with PECVD Organosilicon Thin Films ............................ 2307

E. Angelini, S. Garssini, F. Rosalbino, F. Fracassi, R. d'’Agostino

Polyurethane-Polyaniline System as Anti-Corrosive Coating...............c.ccccoociviviiini s 2315
P.A. Martins, L. de Miranda, B.G. Soares

XPS Characterisation of Cerium Coversion Layers on Galvanised Steel.............................. 2324
M.A. Arenas, J.J. de Damborenea

Effect of pH in the Electrochemical Behavior of Ti6Al4V Alloy in Citrate Buffers
Containing FIUOKIAE ... 2332
Anelise M. Schmidt, Denise S. Azambuja

Synergistic Effect of EDTA and Propargyl Alcohol on the Aluminum Corrosion
INRIDIEION ... e e e s e e s st e e e s st e e e e arneeeean 2337
D.S. Azambuja, E.M.A. Martini, C.M.S. Piatnicki, R.S. Gongalves

Alternatives to Cr(VI) Conversion Coatings for Aluminium Alloys ...............ccccoeciiieiiiinennen 2343
F. Cano, I. Azkarate, P. Santa Coloma, M. Insausti, A. Del Barrio



The Effect of € Martensite on Anodically Polarized Cold Work Rolled Austenitic
StAINIESS SO ...... .o s
Alexandra Banu, Octavian Radovici

Corrosion Behavior of Tubing Alloys in a Seacoast Atmospheric Launch

ENVIFONMENT ... .o ettt et e e e e ettt e s e e e e e e e sa b e e e eaessesbaaanseeeseeenees
Ronald G. Barile, Luz Marina Calle, Joseph Curran, Rubiela Vinje, Louis MacDowell,
Timothy Hodge

Corrosion Behaviour of AA2009 with SIC Particles ..............cccooooiiiiiiiiiiic e,
Antonio Forn, Maria-Teresa Baile, Elisa Rupérez, J.M. Bastidas

Durability of Anodised Aluminium in Atmospheres with Very Different Pollution
VRIS ...t e e e e e r et e e e e e e n e b et e e e e e e e e e e e eeeeaeaan
A. Bautista, J.A. Gonzélez, V. Lépez, M. Morcillo

Localized Corrosion of Titanium Tubes in EDC Condenser.................coouuvvieeiiiiiiiiiiieeeeeeeeeenens
A. Kh. Bairamov, Z. Chaudhary, S. Ahmad, S. Al-Shahrani

LR Model of the Inhibition Mechanism of Steel in HCI by Triazole and Oxadiazole
Derivatives: Structure - Activity Correlations .................ccoi i
F. Bentiss, M. Traisnel, H. Vezin, M. Lagrenée

Effect of Quercetin on the Aluminium Corrosion Process............ccooooivviiiiiiii i
Katarina Berkovic, Spomenka Kovac, Jasna Vorkapic¢-Furac

Realkalization of Carbonated Concrete and Repassivation of Steel Due to
[0F=11 4 Lo Yo [Toq od (o] (=12 1 1o Y TR
Luca Bertolini, Tommaso Pastore, Pietro Pedeferri, Elena Redaelli

Corrosion Behaviour of Steel Embedded in Flowable Low Strength Cementitious
MAEEITAIS ... .o ettt e et e et e e e e e e an
Luca Bertolini, Maddalena Carsana, Matteo Gastaldi

Factors Influencing the Corrosion Resistance of Austenitic and Duplex Stainless
Steel Bars in Chloride Bearing CONCrete...............cccooiiiiiiiiiiiiie e
Luca Bertolini, Matteo Gastaldi, Pietro Pedeferri, Elana Redaelli

Electrodeposition of Calcium Phosphate Coatings on Porous Titanium for use in
SUrgical IMPIANES ..........ooiiiii e e e st e e s e e e e b e e nees
D.J. Blackwood, Y.K. Chay, B.R. Chew, H.B. Tan, KH.W. Seah

Anodic Behavior of Electrodeposited Zn-Cr Alloys Coatings..............cccccceeeivviiiiiieneee s
Tz. Boiadjieva, D. Kovacheva, K. Petrov, S. Hardcastle, G. Raichevski, M. Monev

Organic Compounds as Mixed-in Corrosion Inhibitors for Reinforced Concrete
SUIUCIUIES ...,
F. Benetti, F. Bolzoni, M. Ormellese, M.P. Pedeferri

Detection of Stress Corrosion Cracks by Phase Evolutions of the Electrochemical
13 ] o =T b= T o= S TP PUTRP PRI
Rik-Wouter Bosch

Behavior of Alloy 625 as Reactor Material for Methanol Coversion in Supercritical
L = L] PP RRT
N. Boukis, W. Habicht, G. Franz, E. Dinjus

Kinetics of Pure Aluminium Dissolution in H3PO4 Aqueous Solutions Containing
Different Aggressive Anions and Organic Inhibitors ..................c..cooc
V. Branzoi, Florentina Golgovici, Florina Branzoi



Study of the Electrochemical Redox Behaviour of the Lead and Its Alloys in
Sulphuric ACid SOIULIONS ..........ooiiiiiii e e e e e e e e anes 2473
V. Branzoi, Florina Branzoi, Luisas Pilan, M.V. Popa

Effect of Chemical Substances on Localized Corrosion of Steel in Alkaline
ENvironments and CONCIELe ..............ooieeeiiii e e e e e et e e st earaba e 2481
M. Cabrini, T. Pastore

CERALUMINA: Cerium-Aluminium Oxide Heterogeneous Conversion Coating.................... 2489
M. Bethencourt, F.J. Botana, M.J. Cano, R.M. Osuna, M. Marcos

Corrosion Mechanisms of Steel Concrete Moulds in Contact with a Demoulding
Agent Studied by EIS and XPS ... 2497
A. Carnota, I. Dubois-Brugger, I. Frateur, P. Marcus, B. Tribollet, S. Zanna

Research of Resistant Coating to the Naphthenic Corrosion.................cccccooiiinis 2505
L.J. Carvalho, L.R.M. Miranda, G.J.M. Paiva

Influence of Exposure Inclination on the Atmospheric Corrosion of Carbon Steel
ANA ZINC ..., 2513
J.M. Costa, M. Vilarrasa

Effect of Rain on Deterioration of Building Stones...............ccccccoiiiiiiii e 2522
M. Vilarrasa, J.M. Costa, J. Lorente, B. Codina

Analysis by Means of the Resistance of Polarization, of Some Factors that
Determine the Behaviour of the Aluminium Alloy AA5083 in NaCl Solutions....................... 2530
J. Cembrero, M. Perales, M. Pascual, J. Moreno

The Spread of Corrosion from Concrete Crack Zone due to Macrocell Current
Flow in Steel ReiNfOrcement ... 2538
Z.T. Chang, B. Cherry, M. Marosszeky

Oxygen Diffusion and Concentration Overpotential in Reinforced Concrete......................... 2546
B.W. Cherry

Accelerated Weathering Test to Simulate the Lap-Joint Corrosion of Coated
Steels used for Automobile INAUSEIY ..o 2554
B. Chico, D. de la Fuente, M. Morcillo, J.A. Gonzalez, E. Otero

Intelligent use of Stainless Steel Reinforcement.....................ccoovi 2562
Andrea Mercalli, Claudio Mangolini, Ranieri Cigna, Osvaldo Fumei

Electrochemical Polarization Reactivation - A Comprehensive Review..................c.cccceee 2570
Viadimir Cihal, Tetsuo Shoji, Vivekanand Kain, Yutaka Watanabe, Rudolf Stefec

Atmospheric Corrosion in the Tropics: Experiences Obtained After More than 20
Years of ResearCh in CUDA ..o e e e e e s e e eaaaas 2578
F. Corvo, N. Betancourt, A.D. Torrens

Atmospheric Aging of Low Density Polyethylene (LDPE) Exposed at Different
Types of Atmospheres in Tropical Climate.................cccceeiiiiii i 2586
G. Tellez, L. Alfonso, F. Corvo

Characterisation of Environments and Their Influences on Copper Corrosion at
Different Atmospheres and Exposure Conditions in Tropical Climate .....................cccoccee. 2593
Francisco Corvo

A Corrosion Study of Lacquered Tinplate Can/Tomatoes Puree System............................... 2601
S. Bolumen, F. Corvo, A. Abreu

Water Adsoption on Atmospheric Corrosion Products of Steel..............................cccc 2609
M. Autié, F. Corvo



Lifetime Prediction of High-Level Radioactive Waste Containers Affected by
(0o T4 e T=] 1o o PRSP PUR PRSPPI N/A
G.A. Cragnolino, O. Pensado, D.S. Dunn, C.S. Brossia, N. Sridhar

Critical Analysis of Voltammetric Results for Passivation to Be Able to Use in
Quantitative Models: The Case of Aluminum in Boric/Borate Solutions................................. 2617
C.V. D'Alkaine, P.M. Pratta

Al-Li Alloys with Improved Stress Corrosion Resistance ..................ccccccooiiiiniii e, 2625
B. Davo, A. Conde, J.J. de Damborenea

Stellite Protective Coatings by Laser Cladding ...............cccccccviiiiiiiiiiiii e 2633
J. de Damborenea, A. Conde, I. Garcia, M. Cadenas, J.M. Cuetos, E. Fernandez Rico

Silica Base Coatings for Protection of Galvanised Steel..................cccooooc i, 2641
A. Conde, A. Duran, J. de Damborenea

Sulfate Attack Behavior of Limestone Blended Portland Cement Concrete........................... 2647

R. de Gutierrez, G. Bejarano, J. Ocampo, S. Delvasto

Artificial Contamination of Steel with Known Levels of Chlorides and Sulphates

using Accelerated Corrosion Cabinets.................ccooiiiii i 2655
D. de la Fuente, B. Chico, M. Morcillo

EIS and Potentiostatic Investigation of the Electrochemical Behaviour of Al Cans
iNn Organic ACid Media ............ooooiiiiii e 2663
Idalina V. Aoki, Claude Deslouis, Juliana N. Donato, Hercilio G. de Melo, Bernard Tribollet

Volume 5

Electrochemical Study of Metals and Alloys Corrosion by Molten Glasses .......................... 2671
J. Di Martino, C. Rapin, P. Berthod, R. Podor, P. Steinmetz

Corrosion of Copper in Propionic Acid Vapor at High Relative Humidity .............................. 2678
A. Echavarria, A. Rueda, E. Cano, F. Echeverria, C. Arroyave, J.M. Bastidas

Charged Langmuir-Blodgett Films on a Metallic Surface: Composition and
Structure of the INnterface ...............c..oo i 2686
H. Ehahoun, M. Rohwerder, M. Stratmann

Cathodic Protection of Corroded Prestressed Steels: Risk or Opportunity? ........................ 2694
Bernd Isecke, Jurgen Mietz

Mechanoelectrochemical Behavior of Magnesium AlIOYS..............cccccoiiiiiiii 2700
A. Eliezer, G. Ben-Hamu, E. Abramov, Ya. Unigovski, E.M. Gutman

Problem of Corrosion Fatigue for Mg Alloys Applications in Automotive Industry .............. 2708
A. Eliezer, E. Abramov, Ya. Unigovski, E.M. Gutman

Effect of Bacterial Growth Activity on Steel Corrosion ...............cccccco i 2716
H. Ezuber, I. EI-Musrati, H. Ben-Taleb

Study of the Corrosion Resistance of Stainless Steel in Solution Simulating
CONCIELE..... .., 2723
M.L. Escudero, M.C. Garcia-Alonso, F. Capilla, J.A. Gonzalez

Synergetic Effect of Additives in the Electrodeposition Mechanism of Copper:
Electrochemical Measurements Coupled with Non-Electrochemical Methods...................... 2729
M. Eyraud, L. Bonou, R. Denoyel, Y. Massiani

Assessment of a Sulphuric-Boric Acid Anodising Process for 2024 Aluminium

L. Domingues, J.C.S. Fernandes, M.G.S. Ferreira



From the Mechanisms of the Biocorrosion of Stainless Steels in Seawater to
CorroSion TESt MEthOAS.............oeiiiiii e e e e e e e e e e e e ebba e e e eaeees 2744
A. Mollica, V. L'Hostis, D. Feron

IGSCC Alloy 600 in PWR Primary Water Influence of a Cold Worked Layer on
[0F = Te] (@ 141 =14 ToT o IR 2752
O. Raquet, D. Feron, G. Santarini, J.M. Boursier

Environment Corrosivity Assessment by an Artificial Intelligence Corrosivity
857 4 -7 oY PR 2761
Paula Ferreira Gorjao, Juliaan Hubrecht, Walter F. Bogaerts

Tribocorrosion of Biomedical CoCrMo Alloy: Effect of Counterpart Material........................ 2769
V. Fervel, S. Mischler, D. Landolt
Corrosion Behaviour of AA2124 and AA359 Reinforced with SiC Particles.......................... 2777

Antonio Forn, Enric Martin, Maria-Teresa Baile, J.M. Bastidas

Rare Earth Compounds as Novel Green Inhibitors for Steel....................cccooi, 2784
Maria Forsyth, Craig M. Forsyth, Kerryn Wilson, Glen B. Deacon

Anticorrosive Behaviour of Painting Systems Based on Waterborne Paints ....................... 2793
Fernando de Loureiro Fragata, Elisabete Ameida, Manuel Morcillo

Corrosive Behavior of a FeAl-Coated AISI 316L Stainless Steel in a Molten
Carbonate Fuel Ceil ENVIrONMENt ..............ooiiiiiiiiie e ee e 2802
S. Frangini, A. Masci

Influence of Sulfites, Hydrazine, and Dissolved Copper on the Localized
Corrosion of a LowCarbon Mild Steel in Weakly Alkaline Water .................cccocooiiiinnnnnn. 2809
D. Duday, I. Frateur, M. Keddam, P. Marcus, V. Vivier, S. Zanna

Inhibition Effect of Amino Acids on the Corrosion of Aluminium in Salt Solution................ 2817
K. Galié, N. Cikovi¢

Nanocomposite Materials with Controlled ion-mobility for the Development of
Anticorrosive Coatings with High Metal/Polymer Adhesion...............cc.cccocviiiiiiiic e, 2824
A. Jimenez-Morales, J. Simancas, J.A. Garcia-Urena, J.C. Galvan

Corrosion of Concrete Reinforcement: Influence of Cement Type and Cement

Kleber F. Portella, Alex Joukoski, Carlos M. Garcia, Orlando Baron, Juliano F. de Paula

The Cadmium Passivaty in Alcaline Solutions: Applications of the OHMIC Model............... 2839
Carlos Mario Garcia, Heloisa Nunes da Motta

Pourbaix Diagrams for Copper in Aqueous Lithium Bromide Concentrated
SOIULIONS ... ettt ettt e e e e e e et e e e e e et e e et e e e e e e e rr s 2847
M.J. Munoz-Portero, J. Garcia-Anton, J.L. Guinon-Segura, V. Perez-Herranz

Corrosion Studies of Stainless Steels, Titanium and Alloy 33 in Aqueous Lithium
Bromide SOIULIONS ...........oooiiiiiiiiiiiiiiieieeeeeeee ettt et aea et eaese s e e aaessssssssssssesasassssrsrebarsberererernreres 2855
M.J. Munoz-Portero, J. Garcia-Anton, J.L. Guinon-Segura, V. Perez-Herranz

Dynamic Corrosion Mechanism of Copper in Lithium Bromide by
Potentiodynamic Polarization CUIVES ...............cccoiiiiiiiiii e 2863
M.T. Montanes, V. Perez-Herranz, J. Garcia-Anton, J.L. Guinon

The Influences of the External Salinity in the Osmotic Blistering of Marine
Coatings in Total IMMEerSioNn ... 2870
Raul Garcia Bercedo, Ifiaki Irastorza Hernando, Fernando Cayuela Camarero



Effect of the Size and Amount of Reinforcing Particles on the Corrosion
Behaviour of Co-Electrodeposited SiC-Nickel Composite Coatings..................cccccvieereennnns 2878
I. Garcia, A. Conde, G. Langelaan, J. Fransaer, J.P. Celis

Influence of Interfaces Treatment in the Performance of the Friction-Type
Structural Joints.............oooo 2886
Jose Ignacio Garcia Molina

Detrimental Effect of an Unsupervised CP System.............cccocoiiiiiiiiiiii e 2894
Faraj A. Garman
Effect Cirtic Acid on Tin-Coated Steel in Different Condition.......................ccccccoiiiii 2898

Goma M.S. Aldarhoopi

R/S Analysis of Three Organic Coatings Under Corrosion Conditions using
Electrochemical NOISE.............ocooiiiiiii e 2904
M.A. Gonzalez-Nunez, J. Uruchurtu-Chavarin

Corrosion Performance of Heat Resistant Alloys in Molten Salts.......................ccccoiin. 2912
J.G. Gonzalez-Rodriguez, M. Dehesa, J. Porcayo-Calderon

Corrosion Inhibition of Propagating Pits in a Simulated Oil Formation Water ..................... 2920
A. Turnbull, D. Coleman, A.J. Griffiths, P.E. Francis, L. Orkney

Corrosion and PRIlOSOPRY ..........ccuiiiiiiii e e e 2928
Alec Groysman

The Corrosion of the Stainless Steel 316 Under Hydrothermal Conditions
Presence of the Anions Chloride, Sulfate. .................ooouiiiiiiiiiiiie e 2936
B. Kabkab, A. Bellaouchou, A. Guenbour, A. Ben Bachir, N. Boukis, W. Habicht, E. Dinjus

Pure IgA and Immunoglobulins Mixture Inhibit Aerobic and Anaerobic Biofilms
Adherence to Stainless Steel SUrfaces ... 2941
P.S. Guiamet, S.G. Gomez de Saravia

The Stopping of Cracks Inside a Reinforced Concrete Pipe as a Result of Using

Cathodic ProteCtion .................ooviiiiiii e e e e 2949
Blen Guillen, Manuel Garcia Peris, Miguel Angel Guillen
Testing of CO2 Corrosion Inhibitors on Welds.................cocciii e 2956

E. Gulbrandsen, J. Kvarekval, H. Miland, K. Nisancioglu

Detection and Numerical Simulation of Macrocell Corrosion in Reinforced
CoNCrete TUNNEI STFUCLUIES ............ooveei et e e e e e e e e st e e eaaaas 2964
Joost Gulikers

Effect of Heat Treatment on Electrochemistry and Corrosion of Low-Alloy
AUMINIUM ATTOYS ...t e s e s e e 2973
Jan Tore Buvik Gundersen, Sachiko Ono, Jan Halvor Nordien, Kemal Nisancioglu

Effects of Sulphate and Thiosulphate on Pitting of Heat Tint Areas of Stainless
8] =Y - SRR 2981
Tero Hakkarainen, Leena Carpen

Contribution of Hydride to Environment-Assisted Cracking of Titanium Aluminide
iNAQUEOUS SOIULIONS ...t 2989
Takumi Haruna, Thiyagarajan Sudararajan, Shinji Fujimoto, Toshio Shibata

Study of the Mechanism of the Zinc Phosphatation of Aluminium ............................ 2996
G. Buytaert, H. Terryn

Study of Protection Films on Al by Means of Optical Reflection Methods: Silane
] 0 S 3004
A. Franquet, H. Terryn, J. Vereecken



The Role of Anion in the Inhibition of Corrosion on Al Alloys with Cerium Salts ................. 3012
G. McAdam, B.R.W. Hinton, A.M. Butler

Determination of the Diffusion Characteristics of Migratory Corrosion Inhibitors
[T 03 oY Lo (-1 (- YR RRRRRRRRRPPIR 3020
L. Holloway, K. Nairn, F. Blin, M. Forsyth

Corrosion Stability Alloyed by Chromium Multicomponent Protective Coatings.................. 3028
V.F. Loskutov, I.S. Pogrebova, C.V. lantsevitch, T.V. Loskutova
Study of Phosphate Films Formed on Magnesium Alloy AM60................c.ccccoocivveiiiiieeeinnnen. 3034

L. Kouisni, M. Azzi, M. Zertoubi, F. Dalard, S. Maximovitch

Classification of Environment in Jamaica Using Thin Film Electrical Resistance
CorroSiVity DEtECIOIS. ... e 3042
Tanya Innis, Leary Myers, Igor Peidous

The Palladium Microaddition Influence over the Increasing of the Resistance at

Corrosion of a Titan Alloy with Molibden and Nickel Addition ...................cccccooiiinn, 3051
S. Ivanescu, D.V. Dumitrescu, A. loana, G. Ivanescu, C. Gurgu, E. Vasilescu
General Corrosion Study of Duplex Stainless Steel Grade SAF 2250.................ccccccoeiiiinnen 3059

R. Ivanova, W. Sha, S. Malinov, A. Zhecheva

Corrosion Resistance at Each Part of the Model Steel Structure Exposed to
OULAOOr ENVIFONMENL ....... ..ot e e e e e e e e ee b e e s e e s e ee bbb e eeeaenes 3066
Hideki Katayama, Akira Tahara, Masahiro Yamamoto, Toshiaki Kodama

Effects of Environmental Variables on the Corrosion Rate of Cast Iron in Water
DistribUution SYStemS ...........ooiiii s 3072
Tuija Kaunisto, Tero Hakkaraninen

New Insights into the Corrosion Protection by Organic Coatings and the

Evaluation of their Degradation by EIS...............oooiii e 3080
J. Kittel, N. Celati, M. Keddam, H. Takenouti
The Effect of W and Ni Addition on the Repassivation Behavior of Stainless Steel ............. 3088

Jin Suk Kim, Pan Ji Xiang, Kyoo Young Kim

Development of New Inhibitors for Secondary Stress Corrosion Cracking
Occurring in Steam Generator Tubes in Caustic Environment of PWR Nuclear

Do Haeng Hur, Joung Soo Kim

The Effect of Linepipe Steel Microstructure on Susceptibility to Sulfide Stress
COrroSiON CraCKiNG..........coii ittt e e et e e s sbr e e e s ann e e e e e nnes 3097
Seong-ung Koh, Ping Tung Chiu, Kwang Seop Ro, Kyoo Young Kim

Investigation of the Influence of Galvanized Pretreatmant on the Adhesion

between Galvanized Layers and Overlayed Painting Films ..................ccoccciniiiiiie, 3105
Vicente Rocati, P. Tomas Lujan, Santiago Guti, Carlos Ferrer, Kudama A. Aviv
Wearing of Low Carbon Steel W.NR. 1.1191in 5% NaCl..............ccccccoiiiiiiiniii e 3113

Dragomir Krumes, Stjepan Aracic

Effect of Chemical Modification of Titanium on its Bioactivity and Corrosion
|2 G] 15 =1 4 [ < YRR 3120
D. Krupa, J. Baszkiewicz, J.W. Sobczak, A. Bilinski, A. Barcz, J. Mizera

Influence of Corrosion Attack in Saturation Magnetic Flux Density on Relaxed
and Crystallized Fe73Nb3Si15.5B7.5Cu1 Types AllOYS ............ccoeiiiiiiiiiiiiiic e 3128
J.E. May, C.A.C. Souza, S.E. Kuri



Artificial Patina Process Applied to Bronze Structures under Climates Conditions
Of RIO D@ JANEITO Gty .....ccoii i e e e e e e s s s rrar e e e e e e e e annns 3136
D. Lago, L. de Miranda, L. Sathler

2.5-Bis(n-methoxyphenyl)-1,3,4-oxadiazoles used as Corrosion Inhibitors in
Acidic Media: Correlation between Inhibition Efficiency and Chemical Structure................. 3144
M. Lagrenee, R. Bentiss, M. Traisnel, H. Vezin

Sulfidation of Modified 9Cr-1Mo Steel in Reducing Environments with
Hydrocarbons at High Temperature.................ccooooiii e 3152
C.M. Moreno, J.A. Serna, C. Vasquez, D. Laverde

Laboratory Tests for Cathodic Protection Throwing Power in Simulating Weld
JOINE CONAILIONS ... e 3160
P. Fassina, S. Goidanich, L. Lazzari, M. Ormellese

Effect of Nitrogen Content and Chloride lon on Electronic Properties of Passive
Films Formed on 316L and 316LN Austenitic Stainless Steels ..................ccccccciiiiiiiii s 3168
Sang-In Yoon, Jae-Bong Lee

Electronic Properties of Passive Films Formed on Ferritic Stainless Steels by
Cyclic Voltammetry and Capacitiance Measurements..................cooooiiiiiiiiiiiiiiiicee e 3176
Jae-Bong Lee, Suk-Won Kim

Testing of the Effectiveness of Organic Corrosion Inhibitors for Concrete........................... 3184
A. Legat, V. Kuhar, M. Leban, M. Turicnik, A. Vernekar

Comparison of Electrochemical and Mechanical Measurements during SCC
Processes on Austenitic Stainless Steel in Sodium Thiocyanate Solution.......................... 3192
M. Leban, A. Legat

Characterisation of the Structure of Thin Silane Layers on Aluminium by
Coupling Electrochemical Impedance Spectroscopy and Ellipsometry................................ 3201
C. Le Pen, A. Franquet, H. Terryn, J. Vereecken

Contact-Probe EIS Chatacterisation of Protective Coating Systems for Outdoor
Bronze Sculpture: Atmospheric Weathering Behaviour in Marine Environment................... 3209
Paola Letardi, Davide Cozzolino

Models for the Electrochemical Behaviour of Stainless Steels in Natural Seawater ............ 3215
V. L'Hostis, C. Dagbert, D. Feron, J. Galland

Study of Stress Corrosion Cracking for Austenitic Stainless Steel................ccccccccceeiiinnn 3224
Jinxu Li, Hao Chen, Lijie Qiao, Yanbin Wang, Wuyang Chu

Elucidation of Corrosion Behaviors and Chemical Environment at the Reinforcing
Steel/lConcrete INterface ........... ..o 3231
C.J. Lin, R.G. Hu, R.S. Huang, R.G. Du, J.G. Tan

The Kinetics and Influence Factors on Chlorine-Induced Fireside Corrosion in
Biomass ComUSHION SYSteM ...........ccoiiiiiiiii e 3238
Xiaoyang Liu, Joerg Maier, Klaus. R.G. Hein

Express Evaluation of Environmental Induced Cracking Inhibitors ........................ccccc.. 3255
H.M. Nykyforczyn, O.T. Tsyrulnik, E. Lunarska, K. Nikiforow

Materials for High Level Waste (HLW) Containers: Corrosion in Saturated
2 221 01 oY 11 (=TT 3263
Virginia Madina, Mikel Insausti, Inaki Azkarate, Miguel Angel Conado

Performance of Galvanized Reinforcing Bars in Concrete Submitted to Half
Immersion in Seawater and Natural Weathering ................ccccooiiii i 3270
L. Maldonado, M.A. Pech-Canul



Degradation by Microorganisms and Weathering of Maya Archaeological
Settlements iN MEXICO ..o 3278
L. Maldonado, P. Torres

Zinc-base Coatings Performance in Atmospheric Tropical Marine Environments ............... 3283
L. Maldonado

Electrochemical Noise Measurements of Stainless Steels in High Temperature
VAt el ... 3289
Carlos R. Arganis-Juarez, Jose M. Malo

Characterisation and Corrosion Behaviour of Zinc-Nickel Coatings
Electrodeposited 0N St ..............ovviiiiiiiiii e —————— 3295
Thang Le Ba, Thu Dong Van, Nam Bui, Georges Mankowski

Characterisation of the Degradation in Sulphate and Chloride Solutions of Sealed
Anodic Layers on 7050 T74 and 2214 T6 Aluminium AIOYS .............cccccoiiiiiiiiiiie e, 3303
F. Snogan, S. Gonthier, N. Pebere, C. Blanc, G. Mankowski

Formulation and Mathematical Model in Cathodic Protection...................ccoooooiiiinnn, 3311
A. Ruiz, C. Manzano, B. Alonso
ENM Study of Corrosive Systems Showing High Drift .................cccccooviiiiiiiiiii 3318

A. Abelle, M. Bethencourt, F.J. Botana, M. Marcos, J.M. Sanchez-Amaya

Anticorrosive Behaviour and Charcaterization of Zinc Coatings Used in Industry............... 3326
M.J.F. Marques, T.C. Diamantino, I. Nascimento Alves, E. Almeida, D. de la Fuente, B.
Chico, M. Morcillo

Volume 6

Oxidation Behavior at High Temperature of Cr-Al203 Composites Fabricated by
Mechanical Alloying and SparkPlasma Sintering.............ccccccooiiiiiiii e 3334
R.A. Saucedo-Acuna, S.D. De la Torre, F. Almeraya-Calderon, A. Martinez-Villafane

The Effects of Organic Filming Inhibitors on the CO2 Corrosion of Carbon Steel
Studied USING SVET ......oooo i e e e e e e s s st ee e e e e e e s e snarraeeeaeeeeeanns 3341
James Boughton, Ahmed Belghazi, David A. Worsley

Inhibitor Pre-Treatment Synergies Demonstrated Using a Scanning Kelvin Probe
TECRNIQUE ...ttt e st e e s et e e s e bt e e e e ab e e e nnees 3349
H.N. McMurray, D. Williams, G. Williams, D. Worsley

Investigating Changes in the Corrosion mechanism Induced by Welding
Galvanised Steel Samples USING SVET ..o 3357
H.N. McMurray, J.R. Searle, B.P. Wilson, D.A. Worsley

Chromate and ion-exchange in hibition of filiform corrosion on organic coated
AA2024 T3 aluminium alloy compared using a scanning Kelvin probe.....................ccc.co.... 3365
Geraint Williams, H. Neil McMurray

Durability Properties of Ordinary, Slag Blended and Alkali-Activated Slag Cement

1T/ (o T g =1 =TT 3373
R. de Gutierrez, D. Angrino, J. Maldonado, S. Delvasto, F. Puertas, A. Fernandez
Effect of Particulate Impact on Oilfield Inhibitor ....................cccc e 3381

A. Mekki, S. Turgoose

Characterization of Atmospheric Corrosion Products Formed in the Amazon
(23T [ o] 1 I TP OO PTT PP PUPPTPN 3390
L. de Miranda, L. Sathler, R.P. Nogueira, S.L.D.C. Brasil, M.R. Amaral Jr.



Lacquer Adhesion on Tinplate: Passivation Treatment and Foodstuffs Influence................ 3398
Laura Montes Castrillo, Marta Prado Garcia, Pablo Luis Coca Valdes, Jose Manuel Puente
Martinez

Biofouling and Microbiologically Influenced Corrosion in AISI 304 SS and
B L T L0 T o T Lo Y= 3406
D.A. Moreno, E. Cano, F. Montero, J.M. Bastidas, J.R. Ibars, C. Ranninger, J. Izquierdo

An Industrial PECVD Application: Modified SiO2: Films Deposited on OT59 Brass

as Wear and CorroSion ProteCtioN.............oooouuuiiiiii i e 3412
G. Moretti, F. Guidi, R. Canton, G. Capobianco, A. Glisenti, M. Battagliarin
A Mechanistic Study on SCC of DHP-Copper TUDES ............ccccoviiiiiiiiiiiee e 3420

Gregor Mori, Sandra Schwentenwein

The Effect of Surface Treatment on the Corrosion Behviour of a High Strength

N 1T 1o T T 2N o PPN 3428
F.A.M. Moulinier, A.J. Davenport, P.C. Morgan
On Tungsten Carbide Drill Bits Wear When Drilling Hematite Ore...................cccccciniiinnnnn. 3435

C. Banganayi, Antoine F. Mulaba-Bafubiandi, S. Luyckx, F. Waanders

New Processes as Alternative to Highly Toxic Cr(VI) Conversion Coatings for
ZNNT AIIOYS ...t e st a e e ket e b e e e n e e e e eanres 3443
E. Garcia, M. Sarret, C. Muller, J.A. Ortega

Atmospheric Aggressivity Characterization of Structural Metals in the
Metropolitan Area of MeXiCO City .............ocouiiiiiiiiiii i e 3450
Ramon Munoz Ledo, Jorge Uruchurtu

Corrosion Current Measurement in Reinforced Concrete Using Voltage Pulses.................. 3458
K.M. Naim, N. Birbillis, M. Forsyth

Effect of Carbon Content on the IASCC Susceptibility of AISI 304 SS in BWR
(020 3 1o [ 1o Y o 1= 3468
M. Navas, M.L. Castano, D. Gomez-Briceno, T. Onchi

Bacterial Colonization of Metallic Surfaces on Industrial Cooling Systems ......................... 3476
M.A.N. Almeida, E.F.C. Servulo, F.P. de Franca

Atmospheric Corrosion Monitoring of Steel Using QCM System...............cccccoeiieiinniiennn 3481
Kazuhiko Noda, Takaya Ono, Hideki Katayama, Hiroyuki Masuda, Toshiaki Kodama

Surface pH and Potential Profile of Galvanized Steel in Atmospheric Corrosion
L3 4 VAT o 3T 4 1= 1 1 S 3488
Kazuhiko Noda, Takaya Ono, Hideki Katayama, Hiroyuki Masuda, Toshiaki Kodama

Frequency Dependence of the Current Distribution in Reinforced Concrete
SPECIMENS ...ttt e e e e e et e bt e e e e e e e e s bbb bt e e ea e e e s annbebeeeeaeeeeaneeees 3494
M. Cabeza, M. Keddam, X.R. Novoa, M.C. Perez, H. Takenouti

Passive Layer Formation on Duplex and Austenitic Stainless Steels: Chloride
Induced Modifications in AlKaline Media.................ouuueiiiiiiiiiiiiii e 3501
C.M. Abreu, M.J. Cristobal, R. Losada, P. Merino, X.R. Novoa, G. Pena, M.C. Perez

Anodic Behavior of Magnesium in Alkaline Solutions...................cccooiiiii e, N/A
Sachiko Ono, Noboru Masuko

Different Structural Morphologies and Grain Size Effects upon the Corrosion
Resistance of Pure Al and Zn SPeCiMEeNS ..............cociiiiiiiiiiiiiiii e 3508
W.R. Osorio, C.A. Siqueira, C.M.A. Freire, A. Garcia



Effect of Two Different Immersion Periods and Surface Oxide Film Formation
Upon the Corrosion Behavior of Pure Al and Zn Samples in NaCl Solution..........................
W.R. Osorio, C.A. Siqueira, C.M.A. Freire, A. Garcia

Electrochemical Responses Induced by Cyclic Strain during Drying of Thin
EIECIIOlYte LAYEIS .......ooooiiiiiie ettt e e e e e e e e
Yukiko Oyama, Atsushi Nishikata, Tooru Tsuru

Cyclic Potentiodynamic Polarization Study of Ternary Pb-Sn-Ca Alloy in 2M
H2S 04 SOIULION ..ottt e e aeae e aeaaaeaessssasasasassssssssesssssssssssnnnnsnnnres
S.R. Allahkaram, M. Parsa, A.R. Moeini

Stress Corrosion Cracking of High Strength Steels for Pre-Stressed Concrete
SEIUCUIES ...ttt e e e n e s e s n s
M. Cabrini, T. Pastore

Influence of Intermittent Flow on Corrosion Inhibition of Steel in Neutral Aqueous
SOIULIONS ...,
M.A. Pech-Canul, M. Echeverria

The Corrosion Behaviour of Al-13.5Si-9Mg/SiCp Composites in Chloride
Solutions Investigated with Electrochemical Techniques................cccoooc,
M.A. Pech-Canul, M.l. Pech-Canul, M. Echeverria, S.D. Cordova-Garcia

Organic Substances for Inhibition of Carbon Steel Corrosion in Chloride
Containing AlKaling SOIULION ... e e e e e
G. Fumagalli, S. Goidanich, L. Lazzari, M.P. Pedeferri

Comparative Study of the Effect of Silicon as an Alloying Element and as an
Implanted Element in Austenitic Stainless Steels...............cccooiii
F.J. Perez, L. Martinez, M.P. Hierro, C. Gomez

Aluminum and Silicon Co-Deposition by CVD-FBR Technique as Precursor of
Protective Coatins Of MUILILE.............ooooueeiiii e e et eea e e eeaa e
F.J. Perez, M.C. Carpintero, M.P. Hierro, C. Gomez

Effect of an Humectant Agent on Cathodic Protection of Reinforcing Steel in

CONCIELE.... ..o,
Jose T. Perez-Quiroz, Joan Genesca Llongueras, Miguel Martinez Madrid, Jesus Porcayo
Calderon, Angelica del Valle

Combined Raman and Photoelectrochemical Imaging as a Tool for High
Temperature OXidation StUdIES..............coviiiiiii e
J.P. Petit, M. Mermoux, C. Chemarin, S. Henry, Y. Wouters, A. Galerie

High Temperature Oxidation of Conventional and Nanocrystalline HVOF Thermal-
Sprayed NiCrAIY Coatings ..........ccuuiiiiiiiiiiiii e
J.A. Picas, A. Forn, L. Ajdelsztajn, J. Schoenung

Adaptation and Construction of an Electrochemical Cell for Hot Corrosion

Y 2= T 11T 11 o O
Jose Luddey Marulanda Arevalo, Custodio Vasquez Q, Dionisio Laverde C., Jose Anibal
Serna

Evaluation of Corrosion Inhibitors for Acidizing Operations................c.ccccoociciiiniie i,
G.S. Oliveira, L. Sathler, J.A.C.P. Gomes

Expert System Application to Sour Water Corrosion Control in Fluid Catalytic

CrackingG UNit...........oooiiiiii e e e e e e e s s s e e e e e e e e e e e e e e e e e annras
Walmar Batista, Jose Antonio Ponciano Gomes, Luiz Augusto Correa, Magda Martins
Vieira



Performance Assessment of the Mineral Pigments by Electrochemical
1Y = T =T 4 1= 1 S 3633
M.V. Popa, P. Drob, E. Vasilescu, I. Mirza Rosca, A. Santana Lopez, M. Anghel

Structural Recuperation of Two Metallic Marquees Belonging to Teatro Municipal
Do Rio De Janeiro (Rio De Janeiro Opera House)...............cccooiiiiiiiiiiii i 3641
Nelson Porto Ribeiro, Luiz Roberto de Miranda

The Effect of Alloying and of the Structure on Active-Passive Transition Potential
Range of 17% Chromium Ferritic Stainless Steels................cccccooiiiiiiini s 3648
Alexandra Banu, Octavian Radovici

MODIFICATION OF TI-PLASMA SPRAYED NI- TI| SHAPE MEMORY ALLOY FOR
APPLYING TO IMPLANT MATERIALS . ..... ..ottt e e e e e e e e e e e aees 3654
Masaru Okuyama, Hideki Tanaka, Seisho Take, Yasuhiko ltoi

Microstructure and Corrosion Resistance of Electrodeposited Zn Alloy Coatings .............. 3662
R. Ramanauskas, R. Juskenas, A. Kalinicenko, L.F. Garfias

Two Case Studies lllustrating the Simultaneous Occurrence of Both Stress

Corrosion Cracking and Corrosion Fatigue in 300-Series Austenitic Stainless

5] =TT LTSS PPPT PP 3669
Mohammed Naim Rassool, Hans Jorg Schollenberger

Electrochemical Monitoring of Protective Coatings on Food Cans ...................ccccceevviienenee 3676
E.C. Bucharsky, P.G. Leon, E.B. Castro, S.G. Real

Characterization of the Corrosion Behavior of Alloy 22 Regarding its Lifetime
Performance as a Potential Nuclear Waste Container Material ...................cc.cccooiiiiinine 3683
Raul B. Rebak, R. Daniel McCright

Portable Prototype to Measure Solar Radiation ....................ooooiii e, 3691
Rixcis Brito, Maria del R. Prato

Preventions Against Corrosion Using Kind of Native Vegetables ...................ccoiiiiie 3697
Maria del R. Prato, R. Reyes

Proposal for Evaluation of New Flaws in Paintings Pin-Holes and the
Quantification of the Total Flaw of a System ..............cccccooiiiii e, 3706
Maria del R. Prato, R. Reyes, R. Moirillo, L. Molleja

The Effects of Temperature, Dissolved Oxygen and Velocity of Seawater on the
Corrosion Behavior of Condenser AlIOYS ..............coooiiiiiiiiiiiiiiii e 3711
D. Rezakhani, A.A. Zhaam

Monitoring of Corrosion in Geothermal District Heating Systems.................c.ccccoie 3719
S. Richter, R.I. Thorarinsdottir

Stress Corrosion Cracking of Low-Alloy Reactor Pressure Vessel Steels and of a

Weld Filler Material under BWR ConditioNS...............ooooiiiiiiiiii e 3725
S. Ritter, H.P. Seifert
Salinity Flowing in the WINd ... 3734

Susana Rivero, Patricia Kreci

Aluminium Coating Fungi Interacting Abilities....................ccccciniii e, 3742
Susana Rivero, Raquel Alonso, Silvana Martinez, Lina Bettucci

Current Problems with Buried Pipelines: Monitoring Cathodic Protection, Local

Conditions at Coating Defects, Stray-Currents, AC Corrosion, Stress Corrosion

Cracking, Hydrogen Stress Cracking .............cccoouiiiiiiiiiiiiiii e 3750
A. Pourbaix, Ph. Carpentiers, R. Gregoor



An Investigation on the Atmospheric Corrosion Behavior of Coatings of Electric

Equipment in the Coasts of Persian GuIlf .................cccooi e 3759
Bandar Abbas, Masoud Rezeai Saman kandi, Taghi Shahrabi, Saed Reza Allahkaram, Mir
Jjavad Geramian

Saturated Linear Sodium Carboxylates as Environmentally Friendly Inhibitors of
Zinc Corrosion in Atmospheric Conditions .................cccooiiiiii e, 3767
E. Rocca, C. Caillet, P. Steinmetz

Atmospheric Corrosion at High Altitudes Over Sea Level .............cc.ococoiiiiiii e, 3773
Jaime A. Rocha

Effect of Relative Humidity on the Formation of Artificial Patina on Copper
SUDSIIAE.......coo oo a e e s e a e e e aararaees 3781
J.F. Cortes, F.J. Rodriguez

Application of Electrochemical Noise Technique to Simulated Industrial
ATMOSPREIES ... 3786
R.I. Ramirez, E. Garcia-Ochoa, F.J. Rodriguez, V. Torres, J. Genesca

An Electrochemical Evaluation on Extruded Magnesium Commercial Anodes .................... 3793
A. Huerta-Cerdan, C. Rodriguez-Rivera, F.J. Rodriguez-Gomez, J.T. Perez-Quiroz, B.
Campillo-lllanes, J.L. Albarran, J. Genesca-Llongueras

Wear Oxidation Interaction for Cr3C2-25(Ni20Cr) Coating..............coccvveeiiiiiiiiniine e, 3801
Manish Roy, Andreas Pauschitz, Friedrich Franek

Simulation and Numerical Results for Cathodic Protection Using Infinite
=T 4 oY o OO 3809
A. Ruiz, L. Gavete, B. Alonso, A. Camara

Crevice Corrosion Behavior of Ultra High Nitrogen-Bearing Austenitic Stainless
SIS ... e 3817
Masayuki Sagara, Yasuyuki Katada, Toshiaki Kodama

Application of Chaos Theory to Electrochemical Noise Records from Painted

8] L= = PRSP 3825
Angel Sanchez Bermudez, Luis Espada Recarey, Santiago Urrefola Madrinan, Guillermo
Rey Gonzalez, Francisco Bouzada Alvela

Electrochemical Noise Analysis of Aluminium under Different Corrosion

(02T 4 o [1 4 To] 4 £ 3PP PPRPPRP 3832
Angel Sanchez Bermudez, Luis Espada Recarey, Santiago Urrefola Madrinan, Guillermo
Rey Gonzalez, Francisco Bouzada Alvela

Long Term Atmospheric Exposure of Stabilized Ferritic Stainless Steels............................. 3840
Rodney Santandrea, Luiz Roberto Martins de Miranda

Performance of Polyester and Modified Polyester Versus PVDF Coil Coatings.................... 3848
D. Santos, M. Balmayor, M.T. Santos, E. Alimeida

Raising the Efficiency of Electrochemical Chloride Extraction from Reinforced
Concrete: Results and Benefits of a Practical Application ...................ccooooi, 3856
Ulrich Schneck, Hagan Grunzig, Thomas Winkler, Stefan Mucke

Testing of Binary and Ternary Ni-Cr Alloys for SCWO Application ................cccccceininnnn 3864
C. Schroer, J. Konys, J. Novotny, J. Haubelt

Development of New Environmentally Friendly O2-Scavengers for Hydroquinone
Replacement in Boiler Water Applications..............cccooovviiiiiiiiiiiiiiiiieeeeeeeeeee e 3873
W. Hater, M. Schweinsberg



Corrosion Rates Estimations of Carbon Steel in Gypsum Plaster Pastes using
Electrochemical Impedance SPeCtrOSCOPY.........ccoiviiiiiiiiiii i 3881
S.M.S/ Selmo, H.G. de Melo, I. Costa

Modification of Metal Surface by Electroplating and Vacuum Arc Deposition ...................... 3889
O. Sheveiko, A. Kazakevich, B. Straumal, N. Vershinin, D. Startsev

A Newly Developed Electrode Holder for Measuring Pitting Potential and Critical
Pitting Temperature without Crevice COrroSion...............cccoociieiiiiiiiii e 3897
Osamu Yamazaki, Toshio Shibata

The Influence of Steel Microstructure on CO2 COrroSion ..............ceeeiiiiiiiiiiiiiie e 3905
D.A. Lopez, S.R. de Sanchez, S. Simison

Environmentally Induced Cracking of Austempered Ductile Iron by Contact with
Water and Other LiqUidS ............cooiiiiiiiiii e 3913
R.A. Martinez, S.N. Simison, R.E. Boeri

Degradation of Strained Organic Coatings ................cooiiiiiiiiii e 3921
A.C. Bastos, A.M. Simoes, G. Grundmeier

Corrosion Resistance of Electrodeposited Zinc-Nickel Coatings ...............cccocviiniiiinnnn. 3929
A.M. Simoes, M.J.F. Marques, M.E. Almeida

Pitting Behavior of Two Cast and Nanocrystalline Cu-Ni Alloys in NaCl Solutions .............. 3937
Song Shizhe, Li Jie, G. Farne, Niu Yan

Pitting Behaviour of an Experimental Low-Nickel Stainless Steel .....................occvviinnennnne 3945
L. Soria, J.M. Gallardo, E.J. Herrera

Corrosion Resistance of Titanium and Some Dental Implant Alloy in Biological

I. Stefanescu, M.V. Popa, P. Drob, I. Demetrescu, D. lonescu, C. Vasilescu, M.F. Popa

Behaviour of Galvanic Anodes for Cathodic Corrosion Protection of Steel in
(090 3 [o] (=1 (=S 3960
L. Stockert, P. Kess, S. Dorsch, H. Ziegler

FSM-IT - An Innovative Technology for Condition Monitoring and Inspection of
Piping Systems, Pipelines and VeSSeIS............cccccooiiiiiiiiiii e 3968
Roe D. Strommen, Baard E. Bjornsen, Harald Horn

The Influence of pH on the Copper Corrosion Inhibition in Chloride Media .......................... 3976
Ema Stupnisek-Lisac, Helena Otmacic, Mario Gorscak

Synthesis of Magnetite in the Presence of AlorCelons ..............cccccooiiiiii 3983
L.C. Suarez, M.Il. Mejia, L.M. Calle, L.K. Herrera, C.A. Barrero, A.L. Morales, J. Minotas,
J.M. Greneche

Volume 7

Inhibiting Effect of Azole Derivatives on the Corrosion of Copper and Copper
Alloys in Chloride Medium .............coooiiiiiiie e e e s e e e e e e e e nnnes 3990
M. Keddam, A. Srhiri, H. Takenouti, B. Trachli

Prevention to Tarnishing of Silver and Copper-Alloy by a Think
Electropolymerised Coating ............ccoooiiiiiiiiiiii e 3998
M. Keddam, A. Srhiri, H. Takenouti, B. Trachli

Corrosion of Metals with Ozone in Acid Media.................ooouiiiiiii e, 4006
Galina Tatarchenko

Corrosion of Copper Alloys in Geothermal District Heating Systems.....................cccccco o, 4014
R.I. Thorarinsdottir



E-Learning Technologies for Corrosion Science and Engineering....................cccoviinnneennnn. 4022
Thuy VuThi, Walter F. Bogaerts

Localized Corrosion Failure of Steel Reinforcement in Concrete Field Examples
ofthe Problem ... 4030
John S. Tinnea

No-Rinse Organic Coatings as Studied VIaEIS ....................cooi i 4038
C.R. Tomachuk, L. De Rosa, T. Monetta, F. Bellucci

Chromium Free Conversion Treatments for the Protection of Electroplated Zinc ................ 4045
C.R. Tomachuk, L. De Rosa, T. Monetta, F. Bellucci

Electrochemical and XPS Studies of 2,5-bis(n-pyridyl)-1,3,4-thiadiazoles
Adsorption on Mild Steel in Acidic SOIUtIONS ............ccccoo i 4052
M. Trainsnel, M. Lagrenee, F. Bentiss

Influence of Reinforcement Content Rate and of Production Process on
Corrosion Behaviour of Al 6061 T6/AI203p Composite in Marine Environment .................... 4060
P. Traverso, R. Spinello

Corrosion of Welds in Automotive Fuel Tanks..............ccoooouiiiiiii e, 4068
Thomas Trickl, Gregor Mori

Chemical and Electrochemical Characterization of a Punic Bronze..............cccooooovviivviieennen. 4077
N. Souissi, L. Bousselmi, S. Khosrof, E. Triki

The Inhibition of Corrosion and Hydrogen Diffusion into Carbonaceous Steel in
Solutions Containing Hydrogen Sulphide and Carbon Oxide...............ccccccccoiiviiiiiiniee i, 4085
L.E. Tsygankova, V.I. Vigdorovitch, S.E. Siniutina, A.P. Pozdnyakov

Low Cr Bearing Steel for Sweet and Sour Services ..............ccccoiviiiiini 4093
Masakatsu Ueda, Hideki Takabe

Anodisation of Sputtered Titanium Films: Study by Electrochemical Techniques
and EQCM Measurements...............oooooiiiiiiiiii e 4099
F. Vacandio, P. Bourdet, P. Schmuki, L. Santinacci, S. Rossi

Indoor Corrosion of Silver Components Used in Electronic Industry ..................ccccccooiie. 4107
Benjamin Valdez Salas, Navor Rosas Gonzalez, Alicia Botello Lara, Monica Carrillo Beltran,
Lucien Veleva Muleshkova

The Use of the Circumferentially Cracked Round Bar Specimen Geometry for
Stress Corrosion Crack Tests in Simulated Primary Water Environment ............................. 4113
Steven Van Dyck

Determining the Onset of Crevice Corrosion of Iron in a Sodiumacetate Acetic-
ACIA BUFFEr SOIULION ..ot e e e et e e e et e e e ee e e e e e e e eebasas 4121
Marc Vankeerberghen, Mohammed Abdulsalam, Howard Pickering, Johan Deconinck

Hydrogen Induced Stress Corrosion Cracking of Austenitic Stainless Steel
ALOYed DY NItFOGEN ..ot e e e et e e e e e e snbber e e e e e e e e e aaaes 4130
L. Vehovar, M. Metikos-Hukovic, A. Vehovar, M. Tandler

Atmospheric Corrosion Behaviour of Sintered Stainless Steels After 1 Year of
[ o X o 1= 1 4T o SRR 4138
F. Valesco, A. Bautista, D. de la Fuente, F. Cayuela, M. Morcillo

In Situ Study of Metal Composites by Scanning Electrochemical Microscopy

(57 = o ) PP PRPRI 4146
L. Veleva, L. Diaz-Ballote, David O. Wipf
Electrochemical Current Noise Detection of Lead Induced IGSCC of AISI 304 SS ............... 4153

L.M. Santiso, J. Abella, L. Victori



Electrochemical Studies of Steel Electrodes Exposed in Cement Mortar............................. 4162
Ketil Videm

Field Studies with Electrochemical Impedance Spectroscopy for Assessing
Corrosion of Steel Electrodes in Concrete...............ccccoooiiiiiiiiiii e 4170
Ketil Videm

Climatograms: Construction and Some Examples from the Tropicorr Cyted
PrOJECE ... e e n e e 4178
Idalina Vieira Aoki, Jaime A. Rocha, Maria Elena S. Taqueda

Copper Tetrasulfophthalocyanine as Corrosion Inhibitor for Carbon Steel in 16%
[ Yo 1o T2 41 Lo o Lo N o o PP 4186
Isabel Correia Guedes, Idalina Vieira Aoki

Coulometric Reduction Potentials of Species Grown on Copper Surfaces
Exposed to Controlled AtMOSPhEres..............c.oooiiiiiiiiiiii e 4192
Hugo Vilca-Melendez, Idalina Vieira Aoki

Relationship between Activity of Sessile Microorganisms and Microbial

Corrosion of Stainless Steels in Seawater ... 4200
N. Washizu
A Rational Approach to Cost Comparisons of Various Protective Coatings ........................ 4207

R.T. White, I. Dodds

Failure Mechanisams in Condensers and Heat Exchangers - The Eskom
01T =Y o 1o SO 4215
M.S. Woest, H. Jansen

Influence of Silicon Content on the High Temperature Breakaway Corrosion of
Ferritic Stainless Steels in Water Vapour..................cco o 4226
Y. Wouters, S. Henry, A. Galerie, C. Chemarin, M. Mermoux, J.P. Petit

Effect of Cold-Working on Pitting Initiation and Propagation of 304 Stainless
£ (=T SO SPT 4234
X.U. Chunchun, H.U. Gang, Zhang Xinsheng

Corrosion of Boiler Tubes in Flowing Hot Water..................ccocccii oo, 4241
Akirhiro Yabuki, Masanobu Matsumura

Corrosion of Pure Copper under a Flowing Solution...................cccooiii 4249
Moritoshi Murakami, Akihiro Yabuki, Masanobu Matsumura

Degradation of Cr203 Scale Formed on Stainless Steel in H20-Containing
ATMOSPREIES ...ttt e e oo ettt e e e e e e s e bbb e et e e e e e e e e ann e e eeaaae e e 4257
A. Yamauchi, K. Kurokawa, H. Takahashi

Stress Corrosion Crack Study of 316L Stainless Steel in H2S and Cl Aqueous
£ T ] 11111 o PRSPPI 4265
Deming Fang, Zhiming Lu, Zengliang Gao, Fusheng Liu, Zhang Qing

A Multi-Analytical Study of Corrosion Inhibition with Phosphate and Calcium
ContaiNing PIgMENtS ... e e 4271
I.M. Zin, S.B. Lyon, A. Hussain, M.C. Simmonds, V.l. Pokhmuskii

Selective Removal of Iron Intermetallic Compound Particles on Aluminum and

Improvement of its Corrosion Resistance....................ccooiiiiii 4279
Osami Seri
Chemical Equilibrium Analysis in Corrosion Prevention ..................ccccccoiiiiiinne e, 4287

Bengt O. Skrifvars, Rainer Backman



Magnesium AMG60 Alloy DC Plasma Anodizing .............ccccceviveiiiiiiiiiinecee e 4295
S. Verdier, F. Dalard, E. Peluau

Electrochemical Behaviour of Cobalt in Carbonate/Bicarbonate Solutions........................... 4303
J.A. Calderon, O.R. Mattos, O.E. Barcia, S.I. Cordoba de Torresi, J.E. Pereira da Silva

Performance of Rust Converter Based in Phosphoric and Tannic Acids..................c.ccc....... 4311
L.M. Ocampo, I.C.P. Margarit, O.R. Mattos, S.I. Cordoba de Torresi, E. Baggio-Saitovitch

The Corrosion of Gas Preparing & Transporting Equipment in Ofshore Tropical
(020 4 Lo [1 4o 4 -3 PRSP 4319
A.L. Bushkovsky, D.T. Phuong, L.C. Thuy, O.V. Gavriluk, V.T. Hoai

Degradation of Ferrosilicon During Use as DMS Medium................ccccccooeviiiiiiineen e, 4325
F.B. Waanders, A. Mans, A.F. Mulaba-Bafubiandi

High Temperature Corrosion of Alloy 28 in the Gasifier Atmosphere of the

Elcogas IGCC Power Plant in SPain............c..ocoiiiiiiiii e 4332
A.M. Lancha, M. Alvarez de Lara, D. Gomez-Briceno, P. Coca
Microbial Attack on Buried Steel Structures, Laboratory Study...................cooceiiiine 4340

H. Ezuber, A. El-Baseer, |. EI-Musrati, H. Ben Taleb

The Importance of Patent Information in Corrosion Research......................ccoccoviin, 4346
B. Garcia, F. Corvo

Corrosion Behaviour of Coated Tinplate After Passivation with Chromium Free
TreatMENTS ... e e e a e e e e e e 4354
M. lafolla, L. Fedrizzi, N. De Cristofaro

Oxidation and Hot Corrosion Studies of Al-Si Slurry Coating on In-738 Superally............... 4363
M. Saremi, M. Kazemi, K. Shirvani

Sulphide Corrosion Behavior and Microstructural Changes of 347 Stainless Steel

in Hydrocracking Reactor ENVIroNMEeNts ...............cociiiiiiiiiiii e 4371
Joanna Hucinska
Coating and Die Service Life ..............oocuiiiiiiiiiii e 4378

Shumei Yang, Zhongde Chen, Jingui Li

Copper Pipe Corrosion and AgQiNg ............ccouviiiiiiiiiiiiiiee e e r e e e e s r e e e e e s nnnes 4383
Maria V. Letelier, Gustavo E. Lagos, Herbert E. Allen

MIC of Aeronautical Aluminium Alloys by a Strain of Hormoconis Resinae......................... 4392
R. Araya, B.M. Rosales, C. Bobadilla, R. Vera

An Innovative Fracture Mechanics Technique for Fast Monitoring of Stress
COrroSiON CraCKiNG..........ooiiiiiiiie et e st e e et e e s e e e e b e e e e e nnes 4399
R.K. Singh Raman, R. Rihan, R.N. Ibrahim

Improvement of the Oxidation Resistance of Intermetallic TiAl Alloys by the
Halogen EffECt ............oooiiiiiiii et e et e et e et e e e araeeeeane 4405
M. Schutze, A. Donchev, V. Gauthier, H.E. Zschau

High-Temperature Oxidation of Cr-Mn Steels in SO2 Atmosphere ...................oocieneennnns 4413
Z. Zurek, J. Gilewicz-Wolter, J. Laskawiec, M. Hetmanczyk

Online, Real-Time Corrosion Monitoring of Hydrocarbon Pipeline, Plants and
Facilities - Development & EXPEri€NCe...............cooiiiiiiiiiiiiii e 4421
Russell D. Kane

A Comprehensive Join Industry Study on Naphthenic Acid Corrosion ................cccccceeeee 4430
Russell D. Kane, M.S. Cayard



The Effect of Vanadium Carbide (VC) Additions on the Corrosion of WC-Co....................... 4441
S. Broccardo, M. Sephton, S. Luyckx

Corrosion Behaviour of the Thermally Treated TiAIV AllOy ............cccoiiiiiii, 4447
M.C. Garcia-Alonso, M.L. Escudero, J.L. Gonzalez-Carrasco
Qualification and Use of 13%Cr Tubing in Brazilian Oil Wells ..................ccccccoiiiiiiiiiine e, 4454

Flavio Dias de Moraes, Carlos Jose Bandeira de Mello Joia

Corrosion Protection of Mild Steel by Films of Polymethylthiophene................................... 4462
U. Rammelt, P.T. Nguyen, W. Plieth

Alternatives to Cr(VI) Conversion Coatings for Magnesium AllOYS ..............cccoccieeiiiienennnn 4470
F. Cano, I. Azkarate, P. Santa Coloma, M. Insausti, A. Del Barrio

Field and Laboratory Detection of AC Corrosion using High-Sensitive ER-
TECRNOIOGY ...ttt b e s b e e enenes 4478
L. Vendelbo Nielsen

Optimising Corrosion Monitoring in District Heating Systems ...................cccocii . 4485
L.R. Hilbert, R.I. Thorarinsdottir, A. Andersen, L.V. Nielsen

The Oxidation of Vanadium Alloys in Air at Elevated Temperature .....................ccoooece 4493
Jiming Chen, Ying Xu, Ying Deng, Zengyu Xu

The Application of Failure Assessment Diagrams (FADs) to Environmental
Assisted Cracking Propagation.................c..oooiiiiii e 4501
J.A. Alverez, F. Gutierrez-Solana, A. Cayon

Hydrogen Induced Cracking (HIC) Critical Conditions in Notched Tensile
Specimens of Microalloyed Steels ... 4510
J.A. Alverez, F. Gutierrez-Solana, A. Cayon

Development of New Corrosion Inhibitors for Metallic Archaeological Artefacts
Protection .......... o et e et e e e e e a et e e e e e s aaeeaaaaaan 4519
F. Mirambet, C. Rapin, E. Rocca

Mechanisms of Metal Dusting-Application to Alloy Composition, Temperature
ANA PreSSUIE ..., 4525
Peter Szakalos, Libin Liu

Significant Improvement in the Oxidation Resistance of a y-TiAl Based Alloy by
SHHCONIZING ... ettt et e e st e e s abr e e e s anee s 4533
X.Y. Li, S. Taniguchi, K. Fujita, Y. Matsunaga, K. Nakagawa

Anodic Dissolution Mechanism of Stress Corrosion Cracking of an Iron Based
1 L= 1o - T 4541
J.X. Guo, L.J. Qiao, W.Y. Chu

Analysis of a Rock Bolt Failed in Service................ccccociiiiiiiii e 4548
E. Gamboa, A. Atrens

SCC Behaviour of PH Stainless Steels in NaCl and NaOH Environments............................. 4557
C. Gaona-Tiburcio, F. Almeraya-Calderon, A. Borunda-Terrazas, A. Martinez-Villafane

Corrosion Behaviour of Friction Welded Joints of Aluminium Alloy and Steel in
Marine ENVIFONMENL..............ooiiii et 4565
Waltraut Brandl, Valentin Chirila, Bozena Arnold

Atmospheric Corrosion of Zinc Coatings in Vietnam .................c..cccii e, 4571
Le Thi Hong Lien, Pham Thy San



Impedance Characterization of Ni(OH)2 Layers Grown on Resin Epoxy+Ni Powder
(02T 131 0T o -3 1 (== SRR 4578
J.A. Bastos, M.R. Barbosa, J.J. Garcia-Jareno, J. Navarro-Laboulais, F. Vicente

Behaviour at the Corrosion of Composite Coatings of Lanthanide Oxides in
Cobalt MatriX ..., 4586
G. Carac, W. Schneider, O. Mitoseriu, U. Rammelt, V. Branzoi, W. Plieth

An In-Situ Study of Phosphate Diffusion in Epoxy Coatings using Atetenuated
Total Reflection Infrared SPeCIrOSCOPY ...........cviiiiiiiiiiiiiie e N/A
L. Philippe, S.B. Lyon, C. Sammon, J. Yarwood

Intergarnular Precipitation of Copper-Nickel Alloys Induced by Seawater
(0o T4 o X7 1o o PSPPI 4592
Lin Leyun, Zhao Yuehong, Cui Dawei

Pipe Steel Cracking Resistance in Aqueous Hydrogen Sulfide Solution over the

Temperature Range 20 t0 150 € .............ooiiiiiiiiii e 4597
S.A. Loubenski, A.P. Lubenskiy, V.G. Antonov
Electrochemical Diagnostics of Al Alloy 2024 ..................ccoo oo 4604

E.N. Antonova, V.U. Vasiliev, V.S. Shapkin, I.C. Iteke

Natural Degradation of Blinkers Dated on the Age of the Roman Empire, From
Herrera Del Pisuerga, Palencia (Spain)...........ccccccoiiuiiiiiiiiiii ettt 4610
J.Ma. Gomez de Salazar, C. Fernandez, A. Soria, M.I. Barrena

Corrosion Behaviour of Cu Shape Memory Alloys, Diffusion Bonded .................................. 4615
J.Ma. Gomez de Salazar, L. Requejo, J. Fernandez, M.I. Barrena

Characterisation of Titanium-Passivated Lacquered Tinplate.................ccccccooiiiiiiniinnn. 4624
Ramon Catala, Jose-Maria Alonso, Rafael Gavara, Nieves Mora, Emilio Cano, Jose-Maria
Bastidas

R&D Study to Monitor the Corrosivity of the Atmosphere Inside the Reactor
Containment at a Nuclear POWer Plant ...................o oo 4631
B. Chico, D. de la Fuente, M. Morcillo, E. Otero

Mitigation of Erosion Corrosion with Flow Improving Additives..................cccccviiiiiiiinnnne 4635
G. Schmitt, C. Bosch, C. Werner

Direct Electrochemical Oxidation of Slurries as an Alternative Soft Route for the
Synthesis of Mixed Metal OXides ..............oooiiiiiiiiii e 4643
D. Munoz-Rojas, P. Gomez-Romero, N. Casan-Pastor

Dezincifacation of Copper Alloys Impellers used for Potable Water Pumping..................... 4648
M. Rotel, R. Starostin, S. Tamir, P. Letai

Effect of Cathodic Charging Conditions on the Susceptibility of Brass Heat
Exchanger Tube to Hydrogen Damage..............coooiiiiiiiiiiiii e N/A
A.S. El-Amoush

Author Index





