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Abstract: The tensile and compressive tests on woven carbon fiber epoxy resin composite specimens in
different hygrothermal environments were carried out. The moisture absorption, tensile and compres-
sive properties, fracture morphology and dynamic mechanical properties were analyzed. The influence
of hygrothermal environments on tensile and compressive properties was investigated. The results
show that the absorption process of carbon fiber epoxy composites satisfies Fick’s law, and its satu-
rated moisture absorption rate is about 0. 86%. After moisture absorption, the surface of specimens
becomes smooth, the phenomenon of few fibers pull-out and resin damage occurs, but no chemical re-
action and no new substances is generated. After moisture absorption at 130 C, the retention rate of
tensile properties is 96% , but the retention rate of compression properties is only 69%. The glass
transition temperature of composite laminates after moisture absorption decreases by 33'C compared
with that in dry state.

Key words: carbon fiber epoxy resin composite; hygrothermal environment;tensile and compress stren-

gth;moisture absorption;failure mode;dynamic mechanical property
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Fig. 1 Dimension diagrams of tensile sample(a) and compression sample(b)
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Fig. 2 Moisture absorption rate curve of composites
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Fig. 3 Surface morphologies of composites (a)dry; (b)wet;(1)low magnification; (2) high magnification
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Fig.5 Relationship between strength and temperature (a)tensile strength; (b) compress strength
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