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Fig. 1 The diagram illustration of the split Hopkinson press bar systems
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Fig. 2 Temperature decrease at different cold contact time
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Fig. 3 Typical stress versus strain curves under (a) quasi-static loading, and (b) dynamic loading
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Fig.4 Compressive strength vs. temperature curves at strain rates of
0.0001/s, 0.01/s, 800/s and 1500/s respectively
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Tab.1 The compression strength changes with the temperature from 873K to 1273K
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Compressive Behaviors of Continuous Carbon Fiber
Reinforced Silicon Carbide Composites at
High Temperature and High Strain Rate

SUO Tao, ZHANG Bu-sheng, TANG Zhong-bin, DAI Lei, LI Yu-long

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, Shaanxi, China)

Abstract: Continuous fiber reinforced silicon carbide composite (C/SiC) used in ultra-high-speed
aircraft structure may be subjected to high-speed impact in high temperature invironment. So, grasp
of its mechanical properties under extreme conditions (high temperature, high strain rate) is the basis
for safety design of structure. Dynamic compression properties of this composite were measured in
temperature range 293-1273K, based on split Hopkinson pressure bar with high temperature
capability. The influence of environmental temperature and loading rate on material mechanical
properties was studied. Results show that the compressive behavior of 2D C/SiC composite is mainly
determined by the combined action of oxidative damage and residual stress. When temperature is
below 873K, compressive strength increases with rising temperature due to the release of residual
stress existed at interface between fiber and matrix; the oxidative damage has little influence. In
contrast, when temperature is higher than 873K, compressive strength decreases with temperature
rising due to the exacerbation of oxidative damage; its weakening effect on compressive strength
exceeds the contribution of residual stress release. Moreover, since oxidative damage is greatly
affected by strain rate, the degradation of compressive strength at strain rate of 107'/s and
temperatures above 873K is much more obvious than that at higher strain rates.

Keywords: continuous fiber reinforced silicon carbide composite (C/SiC); split Hopkinson pressure

bar (SHPB); dynamic compression; compressive strength



