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Foreword

This publication, Cyclic Deformation, Fracture, and Nondestructive Evaluation of Ad-
vanced Materials, contains papers presented at the symposium of the same name held in
San Antonio, Texas, 12-13 November 1990. The symposium was sponsored by ASTM
Committee E9 on Fatigue and its Subcommittees, E9.03 on Fatigue of Advanced Materials
and E9.01.07 on Research on Nondestructive Evaluation of Advanced Materials. M. R.
Mitchell, Rockwell International, and Otto Buck, Iowa State University, presided as sym-
posium chairmen and are editors of this publication.



Contents

Overview
Cyclic Fatigue of Alumnia—c.-K. J. LIN, T. A. MAYER, AND D. F. SOCIE

Fatigue Crack Growth in Ceramics and Ceramic Matrix Composites—R. JOHN AND
N. E. ASHBAUGH

Fatigue Test Methodology and Results for Ceramic Matrix Composites at Room and
Elevated Temperatures—L. M. BUTKUS, L. P. ZAWADA AND G. A. HARTMAN

Small-Crack Behavior and Safety-Critical-Design Criteria for Cyclic Fatigue in
Mg-PSZ Ceramics—A. A. STEFFEN, R. H. DAUSKARDT, AND R. O. RITCHIE

Modeling Crack Growth Resistance in Ceramics and Ceramic-Matrix Composites—
J. LLORCA AND M. ELICES

Thermomechanical Cyclic Deformation of Metal-Matrix Composites—
M. KARAYAKA AND H. SEHITOGLU

Fatigue Characteristics of Heavily Cold-Rolled Cu-20Nb—3B. S. BINER AND
W. A. SPITZIG

Effect of Tensile Mean Stress on Fatigue Behavior of Single-Crystal and
Directionally Solidified Superalloys—sS. KALLURI AND M. A. MCGAW

Mechanical Properties of Amorphous and Roll-Drawn Polypropylene—
D. MCCAMMOND, A. N. SINCLAIR, AND L. A. SINCLAIR

The Influence of Constituent Properties on the Compression Behavior of Laminates
with Discontinuities—D. L. CRANE, W. L. BRADLEY, AND D. L. BARRON

Cyclic Creep Effects in Single-Overlap Bonded Joints Under Constant-Amplitude
Testing—R. A. CHERNENKOFF

Interpretation of Laboratory Test Information for Residual Strength and Life
Prediction of Composite Systems—XK. L. REIFSNIDER

Crack Resistance, Fracture Toughness, and Instability in Damage-Tolerant
Aluminum-Lithium Alloys—R. J. H. WANHILL, L. SCHRA, AND
W. G. J. 'T HART

Ultrasonic Wave Technique to Assess Cyclic-Load Fatigue Damage in Silicon-
Carbide Whisker Reinforced 2124 Aluminum Alloy Composites—
J. D. ACHENBACH, M. E. FINE, I. KOMSKY, AND S. MCGUIRE

52

69

82

101

121

136

151

m

190

205

224

241



Nondestructive Characterization for Metal-Matrix Composite Fabrication—
P. K. LIAW, R. E. SHANNON, W. G. CLARK, JR., AND W. C. HARRIGAN, JR.

Nondestructive Evaluation of a Ceramic Matrix Composite Material —
P. P. GROSSKOPF AND J. C. DUKE, JR.

Acoustic Emission Monitoring of Fatigue in Titanium Aluminide XD Composite—
E. U. LEE, D. M. GRANATA, AND W. R. SCOTT

On the Flexure Test and Nondestructive Evaluation for Nicalon/CAS Ceramic
Composites—sS. S. LEE, E. G. HENNEKE, AND W. W. STINCHCOMB

Split Spectrum Processing of Backscattered Rayleigh Wave Signals to Improve
Detectability of Fatigue Microcracks—M. T. RESCH AND P. KARPUR

Author Index

Subject Index

251

278

293

312

323

335

337



ISBN 0-803L-1L444-3





