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The Effect of Planar Anisotropy in Plane-Stress Bore Expanding

Jin Won Joo, ChoongzHong Lee and Dong Yol Yang

Abstract

The matrix method, as an effective FEM formulation for the analysis of rigid-plastic defor-
mation, was applied to the bore expanding of anisotropic sheet metal. The effect of planar
anisotropy on sheet metal deformation was studied for bore expanding process under the
uniform radial stretching condition, and the results were compared with isotropic and normal
anisotropic solutions, Experiments were carried out using a flat punch for cold-rolled sheet
metal.

The experimental results were compared with computations from the martrix method with
the boundary conditions corresponding to actual experiment. Both in theory and experiment,
it is found that the maximum thinning which results in necking occurs in the direction of the
minimum R-value. The results also suggest that the matrix method is efficient for analyzing
planar anisotropic sheet metal. ‘

The comparison between theory and experiment suggests that Hill’s theory of planar aniso-
tropy is somewhat exaggerated. However, the theoretical predictions are in qualitative agree-
ment with the experimental results.
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Fig. 2 Finite element mesh pattern
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Fig. 6 Schematic diagram of bore expanding test

Fig. 7 Deformed grid pattern of specimen
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