BAFAd B3 3w @3S AP AEFAHAEA
Low velocity impact characteristics on environmental variation of

composite laminates used in the light rail transit
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Abstract

Glass/phenolic composite laminates have been used in the field of non-flammable light rail
transit and their applications have expanded more widely. Low velocity impact tests have been
used to evalute the effect of temperature and acceleration aging on low velocity impact
response of phenolic matrix composites reinforced with woven E-glass fabric. The damage of
matrix cracking and delamination are suddenly reduced the compressive strength after impact.
The damage area increases with increasing temperature and impact energy. UT C-scan is
used to determine damage areas by impact loading. Therefore, all this observations indicate
reduced impact damage resistance and damage tolerance of the laminates at elevated
temperature
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Fig. 2 Elastic energy vs. impact energy for the
variation of test temperature
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Fig. 3 Comparisons of accelerated aging specimens (a) Load vs. time (b) Load vs. deflection
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Fig. 5 Impact energy vs. damage area (a) Various temperatures (b) Accelerated aging time
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Fig. 6 Reduction of residual compressive strength (a) Various temperatures (b) Accelerated aging time
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Table 1 Results of threshold energy Uo and exponent a

Experimental Aging Aging Aging
40 -30C ~-601 -76C
constant 80T C 30 60C 500hr 1000hr | 1500hr
Uo(]) 2.803 3.207 3.448 3.637 3451 2.020 1.671 0.894
a 0.213 0.236 0.254 0.351 0.201 0.221 0.265 0.169
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