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Fatigue Damage of Quasi-Isotropic Composite Laminates

In-Kweon Kim*

ABSTRACT

In this study, when the applied directions of tensile loading is changed fatigue damage of quasi-isotrop-
ic composite laminates was discussed. Low cycle fatigue tests of [0/-60/+60], laminates and [+30/-30/90],
laminates were carried out. Material systems used were AS4/Epoxy and AS4/PEEK. The fatigue damage
of [+30/-30/90]; laminates differed from that of [0/-60/+60]; laminates. The position of delamination gen-
erated at AS4/Epoxy and AS4/PEEK [+30/-30/90], laminates appeared differently according to the kind
of matrix. Critical values of strain energy release rate were obtained by using the strain measured at the
initiation of delamination. The experimental results agreed well with the results obtained by the proposed
method for determining strain energy release rate.
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Fig. 2. Strain energy release rates at various interfaces for [30/-
30/90]; laminate with free-edge delaminations
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Fig. 4. Waveform of cycle loading



124 545 1999. 8

e B 3w slasy 11

£30-30 90, -30 +30

e,
w b3 ;

Fig. 5. Photographs of edge-replica of the [+30/-30/90];
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# EQO2 : [+30/-30/90], AS4/Expoxy Quasi-Isotropic Laminate

Table 4. Estimated Gy, from the tension fatigue tests and sim-
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