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Analysis of microscopic plastic behviors of metals considering
slip deformation of crystals(I)

Jungsuk Kim, Keecho Chung, and Youngsuk Kim

Abstract
Finite element calculations are performed for crystalline solids subjected to plane strain tensile

loading. Using Asaro’'s double slip model, shearband developments in single crystals are
analyzed. The effect of various rate sensitivities and latent hardening parameters on microscopic
plastic behavior was clarified. Moreover the deformation behavior of polycystals which have
grain boundaries was compared to that of single crystals.
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Elastic modulus 1000% 7,
v |Poisson’s ratio 0.3
r, {Constant 60.84MPa
a |Reference rate 0.001
7o |- £'2(0) Ty
T, |Saturation strength 18,
h, |Initial hardening rate 8.9z,

Table.1 Material properties
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Fig.2 Asaro’s double silp model
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Figd. (a)Analysis model for poly crystals
(b)Grain modeling for poly crystals
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Fig.1 Kinematics of elastic-plastic deformation
in crystalline solids
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