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ON THE GOVERNING EQUATIONS AND DISPERSION REL ATIONS
OF TWO ELASTIC DAMAGE MODELS

Shouchun Deng Jinxing Liu Jing Zhang Naigang Liang
(State Key L aboratory of Nonlinear Mechanics (L NM) , Institute of Mechanics,
Chinese Academy of Sciences (CAS) , Graduate School of CAS, Beijing, 100080)

Abgract The governing equations of the conventional continuum damage model s have been investigar
tedin this paper. It isfound from the analyss that the types of governing equations have been changed
from elliptical to hyperbolic during the damage process, which may result in the fal se appearance of waves
imposs bly propagating in damaging zone. As an alternative model , the implicit second-order strain gra
dient theory is powerful in studying damage. It has been rigoroudy proved that the equation-type of the
governing equations of the damaged media i s unchangable during the whole damage process. Therefore the
fal se appearance of no wave existing inside the damaged zone has been |eft. Moreover , the introduction of
gradient terms conduces to overcome the pathological mesh-dependence in numerical computation. It is
well known that dispersonisawaysin existencein solids. Further analyssindicates that theimplicit sec-
ond-order strain gradient theory can effectively deal with disperson which cannot be solved by the continu-
um damage model. It is also observed that the more serious damage will result in decrease in the critical
wave length.

Key words damage, governing equation, disperson, strain gradient , strain localization



