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PROPERTIES OF THE STATISTICAL DAMAGE EVOLUTION
EQUATION AND ITS NUMERICAL SIMULATION Y

Bai Jie* Xia Mengfen®**  Ke Fujiu™***  Bai Yilong*
* (LNM, Institute of Mechanics, CAS, Beijing 100080, China)
** (Department of Physics, Peking University, Betjing 100871, Chino}
*** (Beijing Univ. of Aero. and Astr., Betjing 130083, Chziia)

Abstract Damage mechanics has become a very belpfu! toc! for engineers to deal with failure
problems. Actually the physical esceice of damage iz thie population of distributed microdamage
in a continuum element. When one inter.ds io correlate the damage evolution to the mesoscopic
dynamics of microstructure of & particular material, it becomes necessary to investigate the sta-
tistical evolution of distributed microdamage. Based on the analysis and numerical simulation of
one kind of statistical damage evolution equation, we find that the rate of continuum damage is
determined mainly by the movement of microdamage front ¢s in two-dimension phase space. This
concisely links continuum damage evolution to its underlying mesoscopic dynamics. Numerical
simulations reveals the distinction between two models: model with nucleation effect and model
without nucleation effect. Furthermore, it is demonstrated that the evolution law of damage, D

can approximately be fitted into a closed expression on macroscopic level deduced from several

mesoscopic dynamics.

Key words microdamage, statistical evolution, damage rate equation
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