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INTRODUCTION
The subject paper by Yau and Chou (ref 1) was presented at the Eighth
ASTM Conference on Composite Materials: Testing and Design and will be

published in the ASTM STP Conference Proceedings.

OISCUSSION

During the oral presentation on this study of notched strength of com-
posites, it was noted by author Yau that the net-section strength of the
specimens increased with hole size for some test conditions. The purpose of
this comment is to compare this increase in net-section stress with the
classic change in stress concentration factor due to hole size in a finite
width plate (ref 2). Oata for such a comparison are shown in Table 1 of
this comment. The Yau and Chou values of failure strengh from their Tables
1 through 4 have been converted to net-section failure strengths by
accounting for the hole size, and then normalized by the value for the 3.2
mm diameter hole, for ease of comparison. All the molded-in hole results
are listed. The expected decrease in stress concentration factor, K, with
increase in hole size is also shown in Table 1 of this comment, both as K
and normalized K, taken from Reference 2 for the Yau and Chou specimen and
hole dimensions,

The comparison shows that the increase in net-section strength for
epoxy specimens follows the same trend as the decrease in stress con-
centration factor. For both tension and compression loading, the increase
in net-section strength can be well described by the continuum mechanics, K
approach. Of course this is not generally true, as shown by the PEEK speci-

men results. In this material, both tension and compression net-section

strength decreases with increasing hole size. Since the PEEK composites




have a relatively tough matrix, correspondence between their failure
stéengths and elastic continuum mechanics is less expected than with the

relatively brittle, epoxy-matrix composites.

CONCLUSION

This comparison indicates that continuum mechanics has a rightful place
in the analysis of structural behavior of composites. Care must be taken in
the application of continuum mechanics to "unbalanced" composite materials,
those whose structural behavior is heavily biased by one component. A duc-
tile matrix, such as the PEEK discussed here, or fibers predominantly in one
direction, may make continuum approaches useless. Nevertheless, many com-

posites, such as the woven carbon-epoxy discussed here, are close enough to

R, a continuum to be well described by classical continuum mechanics.
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