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Lattice-spring model simulations on compressive failure process of ceramics
with internal defects

LU Wen-yin', ZHANG Qing-yan®, ZHOU Feng-hua'"
( 1.Key Laboratory of Impact and Engineering of Ministry of Education, Ningbo University, Ningbo 315211, China;
2.Jiaxing Nanyang Polytechnic Institute, Jiaxing 314000, China )

Abstract: A lattice spring model based on Gusev’s finite element parameter mapping is used to simulate the
failure of polycrystalline alumina (Al,O;) under compressive loading. An elastic-brittle model is utilized and the
fracture criterion is set based on the Griffith’s energy principle. Grain boundaries are considered, which will
affect crack propagation. Simulations of alumina with certain porosity under impact loading are carried out,
showing that the peak compressive stresses, which represent the compressive strengths of the material, are in
good agreement with the experimental results. Also investigated is the strain rate sensitivities of porous and
non-porous specimens, finding that the porous specimen exhibits strain rate sensitivity while non-porous
specimen does not. In addition, the former’s crack density history curve shows distinctive “steps”. Further
analysis shows that there are two crack preventing mechanisms corresponding to these steps, which causes the
apparent strain rate effect in porous ceramics.

Key words. ceramics; porosity; compressive failure; lattice-spring model; strain rate effect



