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Thermal Viscoelastic Behavior of Fiber Reinforced Composite

Xu Jiabao, Zhou Chuwei, Zhou Taolin
(State Key laboratory of Mechanics and Control of Mechanical Structures;. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract : The thermal viscoelastic behavior of fiber reinforced composites was established. Three elements model was used

to simulate the viscoelasticity of epoxy resin.matrix.and temperature. Parameters of the three elements model were calibrated by

thermal dynamic mechanical analysis experiment. -Based upon viscoelastic-elastic correspondence principle, predictions of storage

and loss moduli for unidirectional composite (UD) and flexural stiffness for composite laminate were modeled by using complex

stiffness method. Glass fiber reinforced composites were made and dynamic viscoelastic experiments were conducted for validating

the theoretical model suggested. Results showed that the variations of loss modulus for 0° UD and storage modulus for 90° UD

versus temperature were consistent with the change of the resin matrix during the whole experimental temperature range. For

composite laminate, loss flexural stiffness increased linearly with temperature increased, while storage flexural stiffness decreased in

accelerated pattern in whole test temperature range. The established viscoelastic model could reflect the observed law of experiment.

Keywords : fiber reinforced composites ; thermal viscoelastic behavior ; storage modulus ; loss modulus ; complex stiffness
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