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A MICROSTRUCTURE-BASED DAMAGE CONSTITUTIVE MODEL FOR
PEARLITIC MATERIALS Y

Pi Wenli?) Peng Xianghe
(Department of Engineering Mechanics, Chongqing University, Chongqing 400044, China)

Abstract Based on the laminar microstructure formed by ferrite and cementite with very fine interlamellar
spacing, and the morphology of microdefects in the ferrite, cementite and interface, a unified damage evolution
is proposed by making use of the work dissipated on damage. It is then embedded in the constitutive model
of each phase and a damage elastoplastic constitutive model is obtained for a single pearlitic colony. The
damage constitutive description for pearlitic materials is formulated using the Hill’s self-consistent scheme
by assuming that a pearlitic material element is an aggregate of numerous cells of pearlitic colonies with
randomly distributed orientations. It is significant that the obtained constitutive description contains explicitly
the interlamellar spacing as a microstructure parameter, which easily accounts for the better comprehensive
mechanical properties of the pearlitic materials with smaller interlamellar spacing. The constitutive behavior

of pearlitic steel is simulated, and compared with the experimental results.

Key words pearlitic materials, microstructure, elastoplasticity, damage, Hill’s self-consistent scheme
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