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Effect of initial inhomogeneities on deformation behavior of polycrystalline metals
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In this report, the effect of initial inhomogeneities related to the dislocation densities distribution and
the crystallographic orientations on the macro-microscopic deformation behavior of polycrystalline
metals have been discussed using the computational procedure for polycrystalline materials obeying
the strain-gradient crystal plasticity theory. As a result, it is observed that the macroscopic deformation
behavior like an initial yield stress depends on an initial dislocation densities.
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Finite element discretization

Fig. 1 Computational model for polycrystalline metals.

000000 10000000000000000
00000000000 0LxLOODOD000000
02000000%00000000000000
0000000000000000000000000
00000000 x0000000000x00000
0000 00000000000D0000000000
#/L=103[s"]00000000000000000O0
00000000 1/4000000000000000
000000000 2300000000000000
0000000000000000000000000
000000000 D000000D0000D0D000non
0000000000000 000000ooooo

00000000000 64x640 Crossed Triangles
0000000000000 DD0O000000ooon
0001024000000000

0000000000000000 po000000
000000000000 D000D00000DO00non
po=const.0L=10(um) 0 0000000000000
00000O0000000000 100000000

Table 1 Material parameters.

p | Elastic Shear Modulus 23.4(GPa)
K | Strain Rate Sensitivity Exponent | 0.05
yi‘g Reference Shear Strain Rate 0.001(1/s)
g(()a) Initial Critical Resolved Stress 60.84(MPa)
a Material Parameter 0.2
b | Burgers Vector 2.556x1071%(m)
p | Elastic Shear Modulus 23.4(MPa)
pé“) Initial Dislocation Density 1.0x10' (m™2)
L(()a) Initial Glide Path Distance 1.0x1073 (m)
Yc | Annihilation Distance 0.4x107° (m)
n Material Parameter 0.72
Wep | Interaction Matrix (@ =g, a # ) | 1.0
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Fig. 2 Relation between nominal stress and strain.
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Fig. 3 Equivalent strain distribution at 1/L=0.003.
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