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FEM Analysis of Plastic Deformation in Solid Metal
Involving Spherical Voids

Yasuhide Nakayama™ , Kazuki Morimitsu™** , 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 spherical voids have been treated as simple
models of damaged materials. In order to control the deformation of holes efficiently, these models
have been deformed under the several strain paths. As the results of this work, it is shown that
the direction of strain have influence on the deformation of void shape. The change in curvature of
voids according to load, in particular, is related to local stress around the voids. Consequently, even
if the macroscopic strain given to a material is the same, the development of stress depend on the
transformation of internal structure of the material.
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Fig.1 Array angles of holes

Fig.2 Mesh data for FEM analysis
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(compression € =0°) (tensile 6 =10°)
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Fig.4 Distribution of equivalent stress Fig.7 Distribution of equivalent stress
(compression 6 = 30°) (tensile 6 = 30")
Fig.5 Distribution of equivalent stress Fig.8 Distribution of equivalent stress

(compression 6 = 90°) (compression 6 = 90°)
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Fig.9 Equivalent stress - strain curves (§ = 0°)
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Fig.10 Equivalent stress - strain curves (# = 307)
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Fig.11 Equivalent stress - strain curves (§ = 90°)
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Fig.14 Distribution of equivalent stress
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Fig.15 Distribution of equivalent stress
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Fig.16 Distribution of equivalent stress
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Fig.17 Distribution of equivalent stress
(compression-tensile 6 = 90°)
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Fig.18 Stress-strain curve (6 = 0°)
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Fig.20 Stress-strain curve (8 = 90°)
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