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A Rate-Dependent Elastic Plastic Constitutive Equation
in Finite Deformation Based on a Slip Model
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ABSTRACT

Generally, the structural material shows rate dependent behaviors, which require to
constitute different strain-stress relations according to strain rates., Conventional
rate-independent constitutive equations used in general purpose finite analysis programs
are inadequate for dynamic finite strain problems, In this paper, a rate dependent
constitutive equation for elastic-plastic material was developed. The plastic stretch
rate was modeled based on slip model with dislocation velocity and density so that there
is no yielding condition, and no loading conditions. Non-linear hardening rule was also
introduced for finite strain,

Material constants of present constitutive equation were determined by experimental
data of mild steel. The constitutive equation was applied to uniaxile tension, It was
appeared that the present constitutive equation well simulates rate dependent behaviors of
mild steel.
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Table 1. Constitutive equation set
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Table 5.2 Material constants

Co 1.6 mm¥s i 10° mm™?
n 1.35 H; 50 kg/mm?
Ho | 160 kg/mm? Bs 30kg/mm?
Po 3.75 x 10* mm ™ Cy 70
Cs 70 H; 1200kg/mm?
|
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Fig. 5.5 Strain-stress curve for the change of strain rate
during deformation {low rate after high rate)

—188~-



