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Effects of Temperature and Pressure on Water Absorption of
Glass Fiber Reinforced Epoxy Resin Composites

WANG Chur qi, JIANG Dazhi, ZENG Jing- cheng, YUAN Zh qing, XIAO jia-yu
( College of Aerospace and Material Engineering, National Univ. of Deferse Technology, Changsha 410073, China)

Abstract: Moisture measurement, shear strength testing and morphology observation of glass fiber reinforced epoxy resin composites
(GH E-51) specimen mmersed in water were carried out in this paper. Experimental results show that the maximum moisture content of
the specimen in water of 50 C was increased by 145% than that in water of 30°C, while the diffusiviy coefficient increased by 47. 6%
and the average water absorbing rate increased by 300% . Increasing temperature accelerated the transformation of water absoibing
process from the Fick law based to the Ne-Fick law based. Increasing pressure, however, decreased the process as the pressure restrains
the swelling of the GF E51 in water. Sity days after the specimen was mmersed in water, the shear strength of all specimen will reach
the minimum values while the shear strength of the specimen in water of Satm and 30°C is 3.97% higher than that of the specimen at
latm and 30°C, and 5. 17% higher than that of the specimen at latm and 50°C, respectively.
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Tab.1 Materials and apparatus
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Tab.2 Equilibrium moisture contert, diffusion cofficient and moisture absorption rate of different temperature
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Fig. 1 Relationship between water absorpton and time or mmerging tem perature
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Fig.2 Relationship between water absorption and time of different immerging pressure
2(a) (b) () (2 4, (
50%) .3
3
Tab.3 Equilibriim mosture content, diffusion cofficient and moisture absoiption rate ( 50% ) of different pressure
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Fig.3 Relationship between shear strength and immerged time
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