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Effects of Dry/Wet Environment on Aging Properties of Epoxy Resin/Carbon Fiber Composite Laminates
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Abstract : Taking the open-hole and without-hole epoxy resin/carbon fiber composite laminates as the research object, the ac-
celerated aging tests of laminates under different temperatures (2,23,70°C ) and water immersion/drying environment were carried
out. White light interference surface three-dimensional profiler, scanning electron microscope, Fourier transform infrared spectrom-
eter, differential scanning calorimetry, and other techniques were used to investigate the aging properties of laminates. The results
show that the opening reduces the moisture absorption rate of the laminate, the higher the temperature, the higher the moisture ab-
sorption rate. The laminate swells when it absorbs moisture, and the temperature aggravates the debonding and cracking of the fiber-
resin. The aging environment is highly sensitive to the laminate’ s cross-sectional morphology. The aging environment does not sig-
nificantly change the chemical structure of the laminate, and has little effect on the glass transition temperature of the laminate.

Keywords : epoxy resin ; carbon fiber ; composite laminate ; hydrothermal aging ; moisture absorption rate ; morphology ;
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