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A DAMAGE MECHANICS MODEL FOR DESCRIBING
NONLINEAR BEHAVIORS OF BRITTLE MATERIALS

Yang Fan
(Department of Mechanics Huazhong University of Science and Technology, Wuhan 430674, China )

Abstract In this investigation, a mechanical model is developed for the characterization
of inelastic mechanical responses in brittle materials due to damage when the time and rate
dependent behaviors are insignificant. The formulation is based on the concepts of damage
surface and damage potential. The approach makes the derivation of evolution law of the
material coefficients and the anisotropic constitutive equation of the brittle materials pos-
sible, based on the assumption that the changes in material properties due to damage are
only relevant to damage variable but independent of stress path. Wher the forms of dam-
age surface and damage potential are specified, for a particular case a simphfied analysis
is illustrated. The applicability and validity of the method arc demonstrated by character-
izing the behaviors of Polymethylineihacrylate(PMMA) and unidirectional graphite/epoxy

composite laminae.

Key words damage mechanics, damage surface, damage potential, unidirectional fiber

reinforced composite materials



