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The Importance of Size/Scale Effects in the
Failure of Composite Structures
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ABSTRACT

In this paper, the importance of the size effects on the strength ratio is
demonstrated by numerical results. The rate of decrease of tensile strength is for
glass fiber, based on the experience of a composite manufacturing specialist. For
other material, similar procedure may be used until detailed test result on such
material is available. The strength criteria used is that of Tsai-Wu for stress
space. The factors influencing the ratio are, reducing the tensile strength alone or
both tensile and compression strengths, selection of the normalized interaction
term, that is, the generalized Von Mises criterion or the Hill’s criterion, and the
status of applied stresses. Some of the numerical results are presented for a
guideline for the furture study.
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Fig. 2. Tensile strength reduction rate of
epoxy matrix based of mass[2]
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TABLE 1. Value of R™ in case of

g x=700, o] y=20, le] S=SO

TABLE 2. Value of R™ in case of
o=700, 0=-20, 0550

Size Type (Fx; fO) (nygj 2) Size Type (Fx; TO) ( nygj /2)
A 05937 | 0.7058 A 12839 | 1.0208
Cuponx10'| B 05843 | 0.6541 Cuponx 10'| B 16000 | 1.3096
C 08660 | 0.9771 C 12002 | 1.1303
A 05862 | 0.7015 A 12365 | 09821
CuponXx 10°| B 05655 | 0.6315 Cuponx 10?| B 15258 | 1.2521
C 08660 | 0.9771 C 12002 | 1.1303
A 0.5837 | 0.6998 A 12218 | 09703
Cuponx10°| B | 05598 | 0.6247 Cuponx10°| B | 15036 | 1.2350
C 08660 | 0.9771 C 12902 | 1.1303
A 05751 | 0.6930 A 1.1744 | 09330
Cuponx10*| B 05420 | 0.6033 Cuponx10*| B 14343 | 1.1817
o} 08660 | 09771 c 12902 | 1.1303
A 05665 | 0.6852 A 1.1309 | 0.8995
Cuponx10°| B 05262 | 0.5843 Cuponx 10°| B 13734 | 1.1349
C 08660 | 0.9771 C 12002 | 1.1303
A 05496 | 0.6675 A 10529 | 0.8409
Cuponx10°| B 04986 | 05512 Cuponx10°| B 12692 | 1.0549
o} 08660 | 0.9771 c 12902 | 1.1303
A 05419 | 0.6588 A 10208 | 08171
Cuponx10’| B 04875 | 0.5377 Cuponx 10’| B 12278 | 1.0232
C-| 08660 | 09771 C 12902 | 1.1303
A 05275 | 06414 A 09639 | 0.7752
Cuponx10®| B 04680 | 05146 Cuponx 10®| B 11558 | 0.9679
C 0.8660 | 09771 C 12902 | 1.1303
A 05141 | 06245 A 09152 | 0.739%
Cuponx10®| B 04514 | 0.4948 Cuponx10°| B 10955 | 0.9216
C | 08660 | 09771 C 12902 | 1.1303
1A 05028 | 0.6099 1A 08767 | 07116
Cupon > 10 e s aze2 | 04791 Cupon> 10 g T 1 0485 | 0.8854
C 08660 | 09771 C 12902 | 1.1303
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