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Abstract

The effects of the hole size(2R) and the specimen width(W) on the fatigue strength and the
fatigue life in plain woven glass/epoxy composite plates are experimentally investigated under
constant amplitude tensile fatigue loading. It is shown in this study that the notch sensitivity under
fatigue loading is lower than that under static loading. It can be explained by the fact that the
stress concentration is relaxed by the damage developed at the boundary of circular hole. To
predict the fatigue stength at a specific cycle, the modified point stress criterion represented as
a function of the geometry of the specimen(2R and W) is applied. It is found that the model used
in the prediction of the notched tensile strength predicts the fatigue strength with reasonalble
accuracy. A model for predicting the fatigue life in the notched specimen, based on the S-N; curve
in the smooth specimen, is suggested.
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Table 1 Mechanical properties
Exx Eyy Vxy ny K?
23.6 23.6 0.11 4.0 3.73

Eu : Longitudinal Young's modulus (GPa)

E,, : Transverse Young’s modulus (GPa)

Vxy - Poisson’s ratio

Gyy : In-plane shear modulus (GPa)

K% : Stress concentration factor in the infinite plate
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Fig. 1 Configuration of test specimen
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Table 2 Experimental results (W=20 mm)

2R 2R/W on* Omax™ N¢*
327.7 70

289.2 340

0 0 385.5 250.6 2310
212.0 9810

173.5 56710

263.7 40

236.0 380

1 0.05 277.6 208.1 3090
180.4 11970

152.7 25010

236.7 40

211.8 220

2 0.1 249.2 186.9° 2060
161.9 10390

137.0 48890

199.2 50

178.3 280

4 0.2 209.7 157.3 1830
136.3 12180

115.3 37440

142.6 40

127.6 250

8 0.4 150.2 112.6 1780
97.6 11650

82.6 41170

2R :Hole diameter (mm)

on :Notched tensile strength (MPa)
Omax : Maximum cyclic stress (MPa)

N; :Cycles to failure (cycles)

% :Average values of three specimens
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Fig. 2 Effect of circular hole on S-N curves
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Fig. 3 Reduction of notched fatigue strength accord-
ing to 2R/W
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