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Foreword 

The symposium on New Approaches to Stress Corrosion was presented 
at the Seventy-eighth Annual Meeting of the American Society for Testing 
and Materials held in Montreal, Canada, 22-27 June 1975. Committee G-1 
on Corrosion of Metals sponsored the symposium. H. L. Craig, Jr., Uni­
versity of Miami, presided as symposium chairman and editor of this 
publication. 



Related 
ASTM Publicafions 

Corrosion in Natural Environments, STP 558 (1974), $29.75, 04-
558000-27 

Manual of Industrial Corrosion Standards and Control, STP 534 (1974), 
$16.75, 04-534000-27 

Stress Corrosion Cracking of Metals—A State of the Art, STP 518 
(1972), $11.75, 04-518000-27 



A Note of Appreciation 
to Reviewers 

This publication is made possible by the authors and, also, the un­
heralded efforts of the reviewers. This body of technical experts whose 
dedication, sacrifice of time and effort, and collective wisdom in reviewing 
the papers must be acknowledged. The quality level of ASTM pubUcations 
is a direct function of their respected opinions. On behalf of ASTM we 
acknowledge with appreciation their contribution. 

ASTM Committee on Publications 



Editorial Staff 

Jane B. Wheeler, Managing Editor 
Helen M. Hoersch, Associate Editor 

Ellen J. McGlinchey, Assistant Editor 



Contents 

Introduction 

Evaluation of a Proposed Standard Method of Testing for Susceptibility to 
Stress-Corrosion Cracking of High-Strength 7XXX Series Aluminum 
Alloy Products—D. O. SPROWLS, T. J. SUMMERSON, G. M. UGIANSKY, 
S. G. EPSTEIN, AND H. L. CRAIG, JR. 3 

Air Pollution Eifects on Stress Induced Intergranular Corrosion of 7005-T53 
Aluminum Alloy—F. H. HAYNIE 32 

Stress-Intensity Dependence of Stress-Corrosion Crack-Growth Rate in 
7079-T651 Aluminum—J. E. FINNEGAN AND W. H. HARTT 44 

Learning from Experience of the Stress-Corrosion Failure of High-Strength 

Aluminum Alloy Forgings—B. CINA AND T. KAATZ 61 

Crack Growth in Heavy Section Titanium—R. W. JUDY, JR., AND R. J. GOODE 72 

Constant Strain Rate Technique for Assessing Stress-Corrosion Susceptibility— 
J. H. PAYER, W . E. BERRY, AND W . K. BOYD 82 

An Automated Method for Evaluating Resistance to Stress-Corrosion Cracking 
with Ring-Loaded Precracked Specimens—J. G. KAUFMAN, J. W. 
COURSEN, AND D. O. SPROWLS 94 

An Evaluation of Rising Load /iCi,„ Testing—w. G. CLARK, JR., AND J. D. 
L ANDES 108 

Stress-Corrosion Crack Growth in Surface-Cracked Panels of High-Strength 
Steels—p. SHAHINIAN AND R. W. JUDY, JR. 128 

Evaluating Stress-Corrosion Crack-Propagation Rates in High-Strength 
Aluminum Alloys with Bolt Loaded Precracked Double-Cantilever-
Beam Specimens—D. O. SPROWLS, J. W. COURSEN, AND J. D. WALSH 143 

Activation Energy Dependence on Stress Intensity in Stress-Corrosion Cracking 
and Corrosion Fatigue—p. j . BANIA AND S. D. ANTOLOVICH 157 

Aqueous Stress-Corrosion Cracking of High-Toughness D6AC Steel—w. p. 
GILBREATH AND M. J. ADAMSON 176 



Retardation of Crack Propagation for D6AC Higli-Strength, Low-Alloy Steel 
in Aqueous Media by Addition of Oxidizing Inhibitors—p. A. PARRISH, 
C. M. CHEN, AND E. D. VERINK, JR. 189 

Eifects of Composition on Stress-Corrosion Cracking Resistance of Ultrahigh-

Strength Steels—G. M. WAID AND R. T. AULT 199 

Stress-Corrosion Cracking Properties of 17-4 PH Steel—c. T. FUJII 213 

Corrosion Fatigue and Stress-Corrosion Cracking of High-Hardness Laminar 
Composite Steel—R. CHAIT AND M. D. CAMPBELL 226 

Stress-Corrosion Cracking Evaluation of Aerospace Bolting Alloys—EDWARD 
TAYLOR 243 

Corrosion Thresholds for Interference Fit Fasteners and Cold-Worked Holes— 

R. s. KANEKO AND R. F. SIMENZ 252 

Interference Fits and Stress-Corrosion Failures—s. HANAGUD AND A. E. CARTER 267 

Crevice Corrosion and Its Relation to Stress-Corrosion Cracking—c. M. CHEN, 
M. H. F R O N I N G , A N D E . D . VERINK, JR. 289 

Review of Recent Studies on the Mechanism of Stress-Corrosion Cracking in 
Austenitic Stainless Steels—s. w. DEAN, JR. 308 

Stress-Corrosion Cracking of Stainless Steels in Hydrogen Sulfide Solutions— 
SUSUMU TAKEMURA, MASAO ONAYAMA, AND TAKAYUKI OOKA 338 

Removal of Iron-Sulfide Deposits from Fracture Surfaces—c. G. INTERRANTE 
AND G. E. HICHO 349 

Hydrogen Induced Delayed Failure of Type 310 Stainless Steel Foils—JURI KOLTS 366 

Effects of Ferrite and Sensitization on Intergranular and Stress-Corrosion 
Behavior of Cast Stainless Steels—F. H. BECK, J. JUPPENLATZ, AND 
p . F. WIESER 381 

Effect of Inclusions on Sulfide Stress Cracking—TERUHISA OHKI, MASAYUKI 

T A N I M U R A , K A Z U H I S A K I N O S H I T A , AND G E N N O S U K E T E N M Y O 399 

Summary 420 

Index 423 






