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FEM Analysis of Elasto-Plastic Deformation Around
Two Neighboring Holes in Solid MetalUnder Biaxial Compression

Yasuhide Nakayama*, Junko Minematsu ** and Ichiro Shimizu** *

Abstract
The voids in a material have often important role for the ductile failure. Therefore, it is necessary to

control the voids growth by the processing as a mean of improving material properties. In the present

paper, aluminum solid bodies which contain two closely spaced holes have been treated as simple models

of damaged materials. In order to control the deformation of holesefficiently, these models have been

deformed under the several strain paths of biaxial compression. As the results of this work, it is shown that

compressive strain path dominate the pile up around the hole and the hole shape. Consequently, it seems

that the evolution of plastic deformation around holes depend on the loading path and the work hardened

area at the initial stage has an influence on the deformation of holes.
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Fig.1 Array angles of holes

Fig.3 Loading paths

Fig.5 Distribution of equivalent stress (4 =30" )
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Fig.4 Distribution of equivalent stress (4 =0° )

Fig.6 Deformation of holes
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Fig.7 Deformation of void (4 =0 )

Fig.8 Deformation of void (#=30" )
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Fig.9 Equivalent stress-equivalent strain curves
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Fig.10 Distribution of equivalent stress (4 =0" )
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Fig.11 Distribution of equivalent stress (4 =30 )
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Fig.12 Deformation of holes
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Fig.14 Deformation of void (#=30° )
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Fig.15 True stress-equivalent strain curves
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Fig.16 True stress-equivalent strain curves
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Fig.18 Distribution of equivalent stress (8 =30 )
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Fig.19 Distribution of equivalent stress (4 =0" )
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Fig.20 Distribution of equivalent stress (8 =30 )
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Fig.23 Deformation of void (8 =30° )
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Fig.24 True stress-equivalent strain curves
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