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Hygroscopic Aging of Carbon Fiber Reinforced EP Resin Composites in Different Water Environment
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Abstract: The hygroscopic-aging behavior of carbon fiber reinforced epoxy resin composites in three water environments, i.e.
normal temperature water, 80°C.water and 5wt% saline water, was comprehensively compared. The changing laws of the properties
of the composites in different water environments were explored through the tests of water absorption, tensile strength, hardness and
glass transition temperature (T ). At the same time, the aging mechanism of the composites was studied by using Fourier Transform
Infrared spectroscopy (FTIR) and scanning electron microscopy (SEM). The results show that the initial water absorption process of
samples in different water environments conforms to Fick’ s law. The water absorption ratio and absorbent rate of samples in 80°C
water are obviously higher than those in normal temperature water and 5wt% saline water. Compared with the dry blank samples, the
tensile strength, hardness and T, of the samples in the water environment decreases in varying degrees. The changes of the properties
of the samples in normal temperature water and 5wt% saline water are consistent and relatively small, while the effects of high tem-
perature water on the mechanical and thermal properties of the samples are significant. FTIR showes that the samples immerses in
different water environments do not undergo significant chemical reactions. The observation of SEM showes that the interface bond-
ing of the samples decreases in varying degrees after hygroscopic aging, which is basically consistent with the results of mechanical
properties testing.
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