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Abstract

In this study, the prediction of the fatigue life as well as the estimation of the characteristics
of fatigue cumulative damage on GFRP under random loading were performed. The constant
amplitude tests and the random loading tests were carried on notched GFRP specimens with a
circular hole. Random waves were generated with a micro-computer and had wide band spectra.
Since it is useful that the prediction of fatigue life at the given load sequences is based on S-N
curves under constant amplitude loading, the estimation of equivalent stress is done on every
random waves. The equivalent stress was at first estimated by Miner’s rule and then by the
proposed model which was based on Hashin-Rotem’s cumulative damage theory regarding
nonlinear fatigue cumulative damage behavior. The fatigue lives were predicted from each
equivalent stress evaluated. And each predicted fatigue life was compared with experimental
results. The number of cycles of random loads were counted by mean-cross counting method. The
results showed that the fatigue life predicted by proposed model was correlated well with the
experimental results in comparison with Miner's model.
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Table 1 Mechanical properties of plain woven glass/"
epoxy

Material ‘IE“(GPa E..(GPa) G\y(GPa) Vi

23.6 ’ 4.0 0.11

Glass/Epoxy J 23.6

E« ! Longitudinal Young’s modulus
E,, : Transverse Young's modulus
Gy © In-plane shear modulus

Vyy . Poisson’s ratio

Table 2 Various random wave form used in this

study
Wave form Mean load | Maximum load
L Prcan (N) Prax (N)
WB1 | 2800 5600
WB-2 | 3100 6200
WB-3 3300 6600
WB-4 3450 6900
WB-5 3600 7200
WB-6 4050 8100
WB-7 4250 8500
— L )
T
ZRIé—Y %
= 3‘1

W=20mm, 2R=4mm, B= 2mm

Fig. 1 Configuration of the test specimen (unit :
mm)
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Fig. 5 Cumulative damage curves under constant
amplitude loads
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