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Foreword

The symposium on Nondestructive Testing and Electrochemical Methods
of Monitoring Corrosion in Industrial Plants was presented at Montreal, Can-
ada, 22-24 May 1984. The symposium was sponsored by ASTM Committees
E-7 on Nondestructive Testing and G-1 on Corrosion of Metals. George C.
Moran, PSE&G Research Corp., and Paul Labine, Petrolite Corp., served as
symposium chairmen and are editors of the publication.



Related
ASTM Publications

Corrosion Fatique: Mechanics, Metallurgy, Electrochemistry and Engineer-
ing, STP 801 (1983), 04-801000-30

Atmospheric Corrosion of Metals, STP 767 (1982), 04-767000-27

Electrochemical Corrosion Testing, STP 727 (1981), 04-727000-27

Acoustic Emission Monitoring of Pressurized Systems, STP 697 (1979),
04-697000-22

Nondestructive Testing Standards—A Review, STP 624 (1979), 04-624000-22



A Note of Appreciation
to Reviewers

The quality of the papers that appear in this publication reflects not only
the obvious efforts of the authors but also the unheralded, though essential,
work of the reviewers. On behalf of ASTM we acknowledge with appreciation
their dedication to high professional standards and their sacrifice of time and
effort.

ASTM Committee on Publications



ASTM Editorial Staff

Susan L. Gebremedhin
Janet R. Schroeder
Kathleen A. Greene
William T. Benzing



Contents

Introduction

NONDESTRUCTIVE TESTING OF CORROSION MONITORING
Neutron Radiographic Detection of Corrosion—HAROLD BERGER

Advanced Ultrasonic Examination Methods for Corrosion Detection
and Assessment in Industrial Components—
WILLIAM R. MEREDITH AND GERALD A. LAMPING

Acoustic Emission Capabilities and Applications in Monitoring
Corrosion—ADRIAN A, POLLOCK

Fundamental Aspects of Acoustic Emission Applications to the
Problems Caused by Corrosion—SHIGENORI YUYAMA

Monitoring Stress-Corrosion Cracking by Acoustic Emission—
P. MARTIN, 7. IVAN DICKSON, AND JEAN-PAUL BAILON

Nondestructive Inspection with Portable Ultrasonic Imaging
System —ROBERT H. GRILLS AND MIKE C. TSAO

An Automated Ultrasonic Data Acquisition and Evaluation
System—THOMAS J. McGARVEY, JAMES MURRAY, AND
DAVID ROLLER

Detection of Intergranular Stress-Corrosion Cracking Using
Automated Ultrasonic Techniques—CHARLES R. MIKESELL,
LAURENCE S. BELLER, JOSEPH A. HOLM, AND SOUNG-NAN LIU

An Eddy Current Technique to Estimate Dimensions of Crevice
Corrosion Pits—JOHN A. BARON, DIRK V. LEEMANS, AND
MICHAEL P. DOLBEY

17

30

43

75

89

102

112

124



Development of a Sensor for Real-Time Detection of In-Plant Crevice
Contaminants—NORMAN E. CARMICHAEL,
GERALD R. LEVERANT, AND STEVEN B. HUGG

Ultrasonic Velocity Ratio Method for Detecting and Evaluating
Hydrogen Attack in Steels—TAKEHARU WATANABE,
YUZO HASEGAWA, AND KAZUMASA KATO

Detection of Hydrogen-Assisted Crack Growth by Measurement of
Modulus Changes and Acoustic Emission—
STEVE H. CARPENTER, JOSEPH ARMSTRONG, AND
CLINTON R. HEIPLE

Corrosion Monitoring of Underwater Steel Structures—
ANMOL BIRRING

Summary of Nondestructive Testing

ELEcTROCHEMICAL METHODS OF CORROSION MONITORING

Overview of Corrosion Monitoring in Modern Industrial
Plants—SHELDON W. DEAN
Discussion

A New Electrochemical Hydrogen Probe—Ko0JI YAMAKAWA,
HARUSHIGE TSUBAKINO, AND SHIRO YOSHIZAWA

Sensing Probes and Instruments for Electrochemical and Electrical
Resistance Corrosion Monitoring—GAREY L. COOPER

Oil Production Corrosion Inhibitor Optimization by Laboratory and
Field Application of Electrochemical Techniques—
GLENN R. CAMERON AND LARRY G. COKER

Electrochemical Techniques for Monitoring Corrosion Rates in
Simulated Kraft White Liquors—RONALD A. YESKE

Trouble-shooting Industrial Corrosion Problems with Electrochemical
Testing Techniques—EUGENE L. LIENING
Discussion

Techniques for the Evaluation of Cooling Water Corrosion and Scale
Inhibitors in the Laboratory and at the Industrial Plant
Site—PAUL LABINE, W. NORMAN, D. KING, AND J. MINALGA

138

153

165

179

191

197
219

221

237

251

266

289
305

307



On-Line Monitoring of the True Corrosion Rate in Problems Related
to Power Plants—ROBERTO RIZZI AND CAMILLO RONCHETTI

Waterside Corrosion Control During Operation of Drum-Type Utility
Boilers—FRANK GABRIELLI AND NANCY C. MOHN
Discussion

Corrosion Rate of Cast Iron and Copper Pipe by Drinkable
Water—bp. L. PIRON, R. DESJARDINS, F. BRIERE, AND
M. ISMAEL

Computer-Controlled AC Impedance Measurements for the
Determination of Water Penetration of Anticorrosion
Coatings—IORDAN D. KELLNER

Dependence of Stress Corrosion Cracking of Parent, Heat-Affected
Zone, and Weld Metal of HSLA Line-Pipe Steel on
Potential —GORDON R. HOEY, RUEL R. RAMSINGH, AND
JOHN T. BOWKER

Corrosion of Carbon Steel in Concentrated NaOH Solutions:
Influence of LiOH Additions—MICHEL BELLETETE,
CHERUBALA P. VITAYAN, AND JEAN-JACQUES HECHLER

A Review of Microbiological and Electrochemical Techniques in
the Study of Corrosion Induced by Sulfate-Reducing
Bacteria—OLLI H. TUOVINEN AND GUSTAVO CRAGNOLINO

Harmonic Impedance Spectroscopy for the Determination of
Corrosion Rates in Cathodically Protected

Systems—MICHAEL C. H. MCKUBRE AND BARRY C. SYRETT

Electrochemical Noise as an Indicator of Anaerobic Corrosion—
WARREN P. IVERSON AND LANCE F. HEVERLY

Design Considerations for Occluded Cell Corrosion Monitoring—
DAVID C. SILVERMAN AND ALBERT §. KRISHER

Summary of Electrochemical Methods

Index

314

339

357

358

374

386

404

413

433

459

472

492

495



ISBN 0-8031L-047L-5





