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Analysis of Elastic-Plastic Large Deformation

for Polycrystalline Solids
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Abstract

simulation was performed for polycrystalline solids sub-

jected to plane strain tensile loading. Using Asaro’s double slip crystal plasticity model, the
polycrystalline solids were modeled by assigning different initial slip directions to each grain.

From the FE calculations, the microscopic deformation characteristic of polycrystalline solids

were analyzed. Moreover, the effect of grain size and grain boundaries on the deformation

characteristic were clarified.
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Kinematics of elastic-plastic deformation in

crystalline solids
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Fig. 2 Asaro's double slip model
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Table 1 Material properties

E Elastic modulus 1000 X 7y
m Strain rate sensitivity 0.005

v Poisson’s ratio 0.3

% Constant 60.84 MPa
a Reference rate 0.001

T =g'"(0) T

7 Saturation strength 1.8 17,
ho Initial hardening rate 8.9%
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Fig. 3 Computational models for polycrystals
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