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Foreword

The symposium on Nondestructive Evaluation and Flaw Criticality for
Composite Materials was presented at Philadelphia, Pa., 10-11 Oct. 1978.
The American Society for Testing and Materials’ Committee D-30 on High
Modulus Fibers and Their Composites sponsored the symposium. R. B.
Pipes, University of Delaware, presided as symposium chairman and editor
of this publication. W. R. Scott, S. V. Kulkarni, and W. W. Stinchcomb
presided as session chairmen and coeditors of this publication,



Related
ASTM Publications

Advanced Composite Materials——Environmental Effects, STP 658
(1978), $26.00, 04-658000-33

Fatigue of Filamentary Composite Materials, STP 638 (1977), $26.50,
04-638000-33

Nondestructive Testing Standards—A Review, STP 624 (1977), $33.75,
04-624000-22



A Note of Appreciation
to Reviewers

This publication is made possible by the authors and, also, the unheralded
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 publications 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, Senior Assistant Editor
Helen Mahy, Assistant Editor



Contents

Introduction

NONDESTRUCTIVE EVALUATION METHODOLOGY FOR
CoOMPOSITE MATERIALS

Ultrasonic Techniques for Inspecting Flat and Cylindrical Composite

Specimens—T. LIBER, I. M. DANIEL, AND S. W. SCHRAMM

Holographic Techniques for Defect Detection in Composite
Materials—G. E. MADDUX AND G. P. SENDECKY]J

Effects of Material Inhomogeneities on Ultrasonic Measurements:
The Problem and a Solution—j. S. HEYMAN AND
J. H. CANTRELL, JR.

Neutron Radiographic Nondestructive Inspection for Bonded
Composite Structures—w. E. DANCE AND J. B. MIDDLEBROOK

Liquid Crystals for Flaw Detection in Composites—j. A. CHARLES

Detection of Damage in Composite Materials by Vibrothermography—
E. G. HENNEKE, II, AND T. §. JONES

Summary

Fraw CriTicALITY OF COMPOSITE MATERIALS

Characterization of Impact Damage in Composite Laminates—p. E.
PETTIT

Flaw Criticality of Graphite/Epoxy Structures—b. Y. KONISHI AND
K. H. LO

Effect of Impact Damage and Holes on the Compressive Strength of a
Graphite/Epoxy Laminate—;j. H. STARNES, IR., M. D. RHODES,
AND J. G. WILLIAMS

Impact Damage Effects on the Strength of Advanced Composites—
1. D. LABOR

26

45

57

72

83

96

101

125

145

172



A Fracture Mechanics Approach to the Analysis of Graphite/Epoxy
Laminated Precracked Tension Panels—w. 1. GRIFFITH,
M. F. KANNINEN, AND E. F. RYBICKI

Summary

FLaw CHARACTERIZATION IN COMPOSITE MATERIALS

Moisture-Induced Surface Damage in T300/5208 Graphite/Epoxy
Laminates—c. D. SHIRRELL, W. H. LEISLER, AND F. A. SANDOW

Fracture Surface Characterization of Commercial Graphite/Epoxy
Systems—A. G. MILLER AND A. L. WINGERT

Determining Fracture Directions and Fracture Origins on Failed
Graphite/Epoxy Surfaces-—G. E. MORRIS

Moisture Diffusion Analysis of Microstructure Degradation in
Graphite/Epoxy Composites—c. L. LEUNG, P. J. DYNES,

AND D. H. KAELBLE

Characterization of Constraint Effects on Flaw Growth—p. ¢. YEUNG,
W. W. STINCHCOMB, AND K. L. REIFSNIDER

Nondestructive Testing Methods for Graphite/ Aluminum
Composites—P. G. SULLIVAN AND L. W. DAVIS

Summary

Index

185

202

209

223

274

298

316

339

355

357



Tl

s

e

_Iln- LI

Bk e ,
#. il ﬁ_m_ [ el
e ___.N LTSS
%&ﬂﬂ _%E_ pion %E. Il
e R
B ) s p i . b
rhr a..p.

iieliah

Lh_u.,_-“___.h,f.,.ﬁh : ) .Mn___

] 4

4
.
: »
il Yo b )
*.I.U.-fﬁ § m.*-_ . -hn‘..;
il i

r.

T
. S
e
-

=

'

fiath
.|I__...






