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Foreword 

The symposium on Industrial Applications of Titanium and Zirconium 
was held on 15-17 Oct. 1979, in New Orleans, La. The American Society for 
Testing and Materials, through its Committee B-10 on Reactive and Refrac­
tory Metals and Alloys, sponsored the meeting. Presiding as chairman was 
R. E. Smallwood, E. I. du Pont de Nemours & Co., Inc., assisted by cochair-
man R. T. Webster, Teledyne Wah Chang Albany Co. E. W. Kleefisch, 
Nooter Corporation, served as editor of this publication. 
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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 

Helen P. Mahy, Senior Assistant Editor 
Allan S. Kleinberg, Assistant Editor 



Contents 

Introduction 1 

U§e of Titaninm and Zirconlom in Clieniical Environments— 
R. D. KANE AND W. K. BOYD 3 

Appropriate Use of Titanium in Process and Process Equipment 
Design—c. E. HULSWITT 9 

Tuiie Slieet Aitematives for Reactive Metal Tulied Heat Ex­
changers—J. D. THOMAS 16 

Explosion Bonding of Titanium and Zirconium—w. E. MANCINI 27 

Titanium for Mechanical Equipment in Industrial Corrosion Ser­
vice—;. A. MCMASTER 34 

Fatigue Properties of Commercially Pure Titanium—T. L. WARDLAW 

AND J. A. HALL 45 

Guidelines for Corrosion Testing of Titanium—R. W. SCHUTZ AND 

L. C. COVINGTON 59 

Application of Surface Air Oxidizing to Prevent Hydrogen Embrlttle-
ment of Titanium in the Chemical Plant—TOSHIO FUKUZUKA, 

KAZUTOSHI SHIMOGORI, HIROSHI SATOH, FUMIO KAMIKUBO, 

AND HIROAKI HIROSE 71 

Improving the Corrosion Resistance of Zirconium Weldments— 
B. S. FRECHEM, J. G. MORRISON, AND R. T. WEBSTER 85 

Effects of Metal Chemistry on Behavior of Titaninm in Industrial 
Applications—A. L. FORREST 109 

Use of Zirconium Heat Exchangers in the Viscose Rayon Process— 
L. B. B O W E N 119 

Titanium Use in the Pulp Industry—s. R. SEAGLE 126 



Corrosion Characteristics of Titanium and Stainless Steel in Solu­
tions Containing Nitric Acid, Citric Acid, and Mi^nesiiun 
Chloride—PETER CIRISCIOLI , J . M. YORK, AND 

G. J. DOOLEY III 138 

Corrosion of Titanium and Zirconium Alloys in Zinc Chloride 
Solutions—R. E. SMALLWOOD 147 

Effects of Iron on the Corrosion Resistance of Titanium— 
L. C. COVINGTON AND R. W. SCHUTZ 163 

Applications of Zirconium in Sulfuric Acid—i. H. SCHEMEL 181 

Corrosion Resistance of Zirconium and Zirconium Alloys in Inor­
ganic Acids and Alkalies—D. R. KNITTEL AND R. T. WEBSTER 191 

Summary 204 

Index 207 






