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A study on the strain-rate dependent dynamic
constitutive equation of AL,O; ceramics

ZHANG Xiao-qing' » YAO Xiao-hu"2%, NING Jian-guo’,
ZHAO Long-mao®, YANG Gui-tong’
(1. College of Traffic and Communications, South China Unwersity of Technology
Guangzhou 510640, Guangdong, China;
2. Institute of Applied Mechanics, Taiyuan Unwersity of Technology,
Tavyuan 030024, Shanxi, China;
3. State Key Laboratory of Explosion and Safety Science
Beyjing Institute of Technology, Beijing 100081, China )

Abstract: The dynamic mechanical properties of Al;03 ceramics have been investigated in this paper using the clas-
sical and the improved techniques of Split Hopkinson Pressure Bar (SHPB). It is shown that the tested ceramic is
nonlinear elastic-brittle material and insensitive to strain-rates in lower ranges but sensitive in higher ranges. The
dynamic elasticity modulus and the dynamic compressive strength of the ceramic increase with the strain rate increas-
ing. Based on the theory of damage mechanics, a uniaxial nonlinear elastic-brittle damage-modified constitutive
model is proposed here. The parameters of this model for the Al,O3 ceramic were obtained by fitting the SHPB test
data. It is a strain-rate dependent damage-modified nonlinear elastic constitutive equation of Al,03 ceramics.

Key words: solid mechanics; dynamic mechanical properties; SHPB technology; damage; dynamic constitutive e-

quation; Al,O3 ceramics
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