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Abstract: Many researchers have studied woven fabric carbon-fiber-reinforced composite (CFRP) materials but the
study of fatigue crack propagation in composites has been insufficient. It has known that the crack propagation
behavior differs depending on the load and the fiber direction. In this study, the fatigue crack propagation along
two different fiber array directions (0°, 45°) in plain woven CFRP composite was investigated. Fatigue crack
propagation tests were conducted on the woven CFRP composite under a sinusoidal waveform load with stress
ratios of 0.1 at a frequency of 10 Hz. Once the results of the tests were obtained, fatigue crack propagation rates
(da/dN) were plotted against the energy release rate amplitude (AG), and it was observed that either mode I crack
propagation or mixed mode crack propagation occurs depending on the fiber array direction.
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Table 1 Physical properties of WSN3K

Wet Resin Content 3242 (Wt. %)

Resin Areal Weight 148+5 g/m2

Fiber Areal Weight 19748 g/m’

Total Areal Weight 353+10 g/m’

Table 2 Mechanical properties of WSN3K
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Fig. 3 Measured constant-amplitude fatigue crack
growth curves”
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Table 3 Test condition and control mode

Temperature 25T
Wave form Sine wave
Frequence 10Hz
Load ratio R=0.1
Control mode Load control

— —
B 1 Loadcell
A Ry S S CT
i Specimen
i CCD camera —
| ° |
| |
| |
' |
PC system '
Graph board

Fig. 5 Schematic diagram of experimental apparatus
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Fig. 6 Fatigue crack growth behavior at the
surface of 0°/90° CFRP specimen

Fig. 7 Fatigue crack growth behavior at the
surface of 45°/-45° CFRP specimen
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Fig. 8 Fatigue line of crack length and
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