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Abstract

A process model is formulated considering the effect of crystallographic texture
developed in forming process. The deformation induced plastic anisotropy can be
predicted by capturing the evolution of texture during large deformation in the
poly crystalline aggregate. The anisotropic stiffness matrix for the aggregate is
derived and implemented in Eulerian finite element code. As an application, the
evolution of texture in rolling, drawing and extrusion processes are simulated. The

numerical results show good agreement with reported experimental textures.
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Table 1: Material Parameter
(the Voce-Kocks model for Aluminum)

Model Parameter Value
a 10s'
m 0.05
To 27.17 MPa
T so 61.80 MPa
7 s 5x10 s
& 58.41 MPa
A 0.129 MPa
o 25.3 GPa
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Fig.1 Kinematics of single crystal Fig.3 Schematic of flat rolling and mesh.
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Fig.2 Length scales in the process model
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Fig.4 Textiure evolution in first pass:
{111} pole figure shown in equal area projection
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Fig.5 Simulated through thickness texture variation
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Fig.7 Sche_matic of drawing/
Fig.6 Ideal orientations commonly extrusion and mesh
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