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Development of anisotropy in the hole punching process

J. H.Yoon, Y. S. Lee, H. Huh, S. S. Kim, E. Z. Kim

Abstract
The shearing and punching processes are analyzed with the finite element method using an isotropic material model.

The experimental result in the punching process shows that final radiuses of sheet metal according to the rolling direction
and transverse direction are different because of the material anisotropy. The material anisotropy is induced by
complicated large deformation in the polycrystalline aggregate. The contact region between the punch and sheet metal

experiences severe deformation such as shear, compression and tension in the punching process. In this paper, the analysis
of punching process for Al 1100 is performed with the ABAQUS Standard. The analysis of texture development and
evolution is carried out based on the deformation history in the punching process. The deformation histories are extracted
by UMAT in the ABAQUS Standard. The texture development is investigated with the pole figure and yield surface

during the punching process.
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Fig. 3 kinematics of the single crystal deformation
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Table 2 Material parameters of the Voce-Kocks model
for A11100

Parameter Value
a 1.0/s
m ' 0.05
1, 27.17 MPa
T, 61.8 MPa
0, 58.41 MPa
A 0.129 MPa
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Fig. 4 Inspected material point
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Fig. 7 Flow potential surface
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