
AD-Ri~i 909 COMMENT ON PAPER BY YAU AND CHOUJ TITLED NOTCHED 1/l
STRENGTH OF WOVEN FABRIC (U) ARMY ARMAMENT RESEARCH

DEVELOPMENT AND ENGINEERING CENTER UAT J H UNDERWOOD

UNLSIID DC8 RCBM-64 / i4 U

I.



11111~~ U '~ 2.
11111 I* I3-2

MICROCOPY RESOLUTION TEST CHART



'P~efNICAL LIBRAR~Y-

0') IAD

O0 MEMORANDUM REPORT ARCCB-MR-86040

-T iC FILE COP'

COMMENT ON PAPER BY YAU AND CHOU
TITLED "NOTCHED STRENGTH OF WOVEN

FABRIC COMPOSITES WITH MOLDED-IN HOLES'
4

J. H. UNDERWOOD

DTIC
ELECTEKJum 2 1987

DECEMBER 1986 U

US ARMY ARMAMENT RESEARCH AND DEVELOPMENT CENTER
CLOSE COMBAT ARMAMENTS CENTER

BENET WEAPONS LABORATORY
WATERVLIET N.Y. 12189-4050

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED

87 6 V3 5 97



DISCLAIMER

The findings in this report are not to be construed as an official

Department of the Army position unless so designated by other authorized

.J documents.

The use of trade name(s) and/or manufacturer(s) does not constitute
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INTRODUCTION

The subject paper by Yau and Chou (ref 1) was presented at the Eighth

ASTH Conference on Composite Materials: Testing and Design and will be

published in the ASTM STP Conference Proceedings.

DISCUSSION

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). Data for such a comparison are shown in Table I of

-his comment. The Yau and Chou values of failure strengh from their Tables

I 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

= 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 I 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

I I I iili nli iI mII l IIII ll ' " ' ' " '" "1



have a relatively tough matrix, correspondence between their failure

strengths 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

a continuum to be well described by classical continuum mechanics.
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