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Local Deformation Characteristics of Al,O3/SiC Multiphase Ceramics
Under Impact Loading
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(1. School of Aerospace Engineering, North University of China, Taiyuan 030051, China; 2. State key laboratory of Explosive
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Abstract: The macroscopic mechanical response and micro-fracture mechanism of Al,05/SiC composite as a multiphase ceramic
under impact loading were investigated. The dynamic strength and strain rate sensitivity were analyzed by load tests methods of
one-dimensional stress wave and plane shock wave. The Hugoniot curve of high pressure and local deformation characteristics of
material were determined at different stress modes. The results show that the micro-fracture mechanism of the multiphase ceramic
differs with the macro-stress characteristics. The macro-deformation of the multiphase ceramic is mainly a brittle failure under impact
loading. However, there are some local plastic deformation characteristics on the transcrystalline fracture of large grain and the
intergranular fracture of small grain. The SiC particles as a second phase induce crack propagation at grain boundaries and within
grains, which plays an important role in the redistribution of impact energy.
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Table 1 Experimental results of flyer plate impact tests

Sample O O O
vi/(m's7) UJms') Upf(ms') P/GPa i
No.
1 127.97 6572 63.99 1.54 0.009 832
2 183.24 6880 91.62 2.31 0.013497
3 235.69 7093 117.85 3.07 0.016 896
4 247.35 7115 123.68 3.23 0.017691
5 300.84 7337 150.42 4.05 0.020931

Vr is impact velocity; Us is shock velocity; U, is particle velocity; P is

pressure; u is specific volume.
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