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Abstract: The mechanical properties of polymer matrix composites often decrease due to hygrothermal
environment. The hygrothermal aging tests and the compression tests are carried out before and after aging
on the T700/BP9916 composites plate with open-hole, and the open-hole compression(OHC) strength is
obtained. The residual stress distribution in the specimen after hygrothermal aging is simulated by
ABAQUS software. Based on the hygrothermal expansion behavior and linear relationship between
mechanical properties and the moisture absorption, OHC tests before and after hygrothermal aging are
simulated. The results show that the moisture absorption of the T700/BP9916 composites have typical
Fick diffusion behavior, and the maximum load of the OHC after hygrothermal aging decreases by
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approximately 5.2%. The internal stress caused by hygrothermal aging is very small and have no impact on

the strength. The relative mass increment-time curve of moisture absorption obtained from the FEM

simulation is in good agreement with the experimental. The relative error of maximum load of OHC test

between the simulated and the experimental value is only 0.88% with non-hygrothermal aging, and the

relative error is 6.21% during the hygrothermal environment. The increase in error is due to the fact that

only the linear relationship between hygrothermal effect and the linear decline of material properties is

considered in the simulation calculation.
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Fig.1 Schematic diagrams of OHC sample
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Table 1 Mechanical properties of composite unidirectional plate at room temperature
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Fig.3 Curves of relative mass increment versus time of

T700/BP9916 composites
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Fig.6  Concentration distribution cloud maps inside OHC sample after moisture absorption

(a)hygrothermal aging for 344 h; (b)hygrothermal aging for 5500 h
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