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Abstract

The fracture behavior of plain woven glass/epoxy composite plates with a crack is investi-
gated under static tensile loading. It is shown in this paper that the characteristic length
associated with the point stress criterion depends on the crack length. To predict the not-
ched tensile strength, the point stress criterion proposed by Whitney and Nuismer are modi-
fied. An excellent agreement is found between the experimental results and the analytical
prediction of the modified point stress criterion.

The condition of unstable crack growth in the presence of a pre-existing flaw(machined
notch) is examined by means of the maximum stress intensity factor Kn. using maximum
load P,.. The values of K., evaluated from energy release rate G..(the compliance me-
thod) and the standard expression normally used for isotropic materials(the isotropic me-
thod) indicate a wide difference. Therefore in regard to anisotropy and heterogeneity of the
composite materials studied, the modified shape correction factor f*(a/W) is obtained. K.,
evaluated by the compliance method a little or insignificantly depends on the initial crack
length a, the specimen thickness B, the crack angle 8 and the specimen geometry.
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Table 1. Mechanical properties
Ex(GPa) | Ew(GPa) Vv Gxv(GPa)
23.6 236 011 4.03
Exx : longitudinal Young’s modulus

Ey : transverse Young's modulus
vxy - Poisson’s ratio
Gyy | in-plane shear modulus
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Fig. 1 Configuration of test specimen.
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Fig. 3 (a,b) Photographs of the crack growth be-
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Fig. 2 (a,b) Reduction of notched strength according to crack length.

(b) =45

havior at the machined crack tip.

Table 2. Comparisons of the experimental resu-

lts* and the predictions using the PSC.

(B=4mm) B
9 |a/W| d, |(on/oo)exe|(on/ co)psc,r A@a/)ﬁl

02| 044 | 0424 | 0344 | 189
0.3 | 037 0.319 0.278 12.9

90° | 04 | 0.25 0.225 0.233 — 36
05 | 0.16 0.153 0.197 —28.8
06 | 0.14 0.122 0.167 —36.9
02 | 0.32 0.370 0.317 14.3
03 | 025 0265 | 0.256 34

45° |1 04 | 0.26 0.229 0.214 6.6
0.5 | 0.19 0.164 0.182 —11.0
06 | 0.12 0.112 0.154 —375

d, : chracteristic length(mm) N

on/o, : =Y(o%/on)

Y * finite— width correction factor, eq(1)

(on/00)esc - predictions of the point stress crite-

rion using (do)ue.
A(%) . (on/00)exe.— (On/00)psc % 100
(on/o0)Exe
* . average values of three specimens
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Fig. 4 The relationship between characteristic
length and crack length.
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Table 3. Coefficients of Eq.(7)
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Fig. 8 (a,b) Comparisons of K,. evaluated by
the compliance method, the isotropic
method and the modified WN model.
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Fig. 9(a,b) The correlation between Ka.. and
crack length.
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