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Effects of Process Method and Test Environment on Mechanical Properties of EP / GF Laminates

Gao Qi, Zhao Wenzhong, Zhang Chenhui, Li Jianwei
(No0.20 Research Institute of CETC, Xi’ an 710068, China)

Abstract : Using the autoclave molding process, the epoxy resin (EP) / glass fibre (GF) laminates 1 with EP content of 38%
and ply parameters of [0°/+45°/-45°/90°]5, EP / GF laminates 2 with EP content of 33% and ply parameters of [0°/+45°/—45°/
90°]s, EP / GF laminates 3 with EP content of 33% and lay parameters of [0°/90°/ 0°/ +45° /—45°/90°/ 0° / +45° / —45° /
90°],, were prepared. The effects of EP content and ply parameters on the mechanical properties of EP /GF laminates were studied.
Besides, the mechanical properties of laminates were tested under four experimental environmental conditions : room temperature
dry state, —50°C cold temperature dry state,80°C elevated temperature dry state, elevated temperature wet state. The results show
that under the same ply parameter conditions, compared with laminate 1, the tensile strength, in-plane compressive strength and
interlaminar shear strength of laminate 2 with low EP content increases by 7.9%,11.2% and 12.6% respectively. Increasing the GF
layer in the direction of 0° and 90° is conducive to improving the tensile strength and in-plane compressive strength of the laminate.
The mechanical properties of the composite laminate are greatly affected by temperature and humidity. Under elevated temperature
wet state conditions, the tensile strength, in-plane compressive strength and interlaminar shear strength of the laminate 3 decrease by
46% ,33.8% and 36.1% respectively.

Keywords : epoxy resin content ; ply parameter ; glass fiber ; hygrothermal condition ; mechanical property
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