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A Strain-equivalent Non-local Constitutive
Model for Lamellar Dual-Phase Materials

YANG YUN-min, WANG Jun, PENG Xiang he
(College of Resources and Environmental Science, Chongqing University, Chongging 400044, China)

Ahstract : Pearlitie steel is composed of numerous pearlitic colonies with randomly distributed orientations, and each colony is
composed of many aliematively arranged parallel lamellas of ferrite and cementite. The pearlitic steel with fine interlamellar
spacing possesses excellent mechanical properties, such as high strength, good resistance against wear, and high fatigue life,
etc. Based on the inconsistency of the deformation between the two phases, a strain-equivalent and non-local constitutive model
is proposed. Using this model, the effect of the interlamellar spacing of peailitic steel, a fundamental pammeter of the
microstructure of pearlitic material, on its macroscopic mechanical behavior can be described without ehanging the local
material parameters for each phase of the material. The asymmetrical cyelie plasticity of both the hot-rolled and the off-line full-
length quenched pearlitic steel PD3 is analyzed. The comparison between the computational and the experimental results shows
satisfactory agreement.

Key words: pearlitic steel; elastoplasticity ; dual-phase material
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