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A strain-rate-dependent dynamic constitutive model of 2D-C/SiC composites

LIU Ming—shuangl , LI Yu—longl : . TAO Liang!, XU Feil , CHENG Lai-fei?
(1. School of Aerocraft, Northwestern Polytechnical University , Xi’an 710072, Shaanxi, China;
2. School of Materials Science and Engineering , Northwestern Polytechnical University ,
Xi’an 710072, Shaanxi, China)

Abstract: The layer-directional compressive mechanical properties of 2-demensional carbon-fiber-rein-
forced silicon carbide ceramic matrix composites (2D-C/SiC CMCs) were investigated at the strain
rates of 107~ 2.8 X10° s~ !. The static experiments were done by using the electronic universal tes-
ting machine, and the dynamic experiments were done by using the SHPB system. The results show
that the dynamic compressive stress-strain curve is non-linear. The failure strength and the elasticity
modulus increase, and the failure strain decreases with the strain rate. The elastic modulus is linear to
the logarithm of the strain rate. A new constitutive equation, in which the rate-dependent and dam-
age-softening effects are considered, was proposed. This equation agrees well with the experimental
results.

Key words: solid mechanics; dynamical constitutive model; SHPB system; ceramic matrix compos-

ites; damage parameter

»  Corresponding author: LI Yu-long
E-mail address: liyulong@nwpu. edu. cn
Telephone: 86-29-88494859



