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FEM Analysis of Elasto-Plastic Deformation in Sheet
Metal with Multi-Size-Scale Voids
Yasuhide Nakayama*, Nobuhiko Hamada **

Abstract

In the plastic deformation of damaged materials, the influence of distribution of voids on the
macroscopic mechanical properties is an important issue. Therefore, it is necessary to control the
voids growth. As the multi-size voids are actually distributed in a damaged material, we have to
evaluate the local damage state. In the present paper, aluminum sheet which contain multi-size
voids have been treated as simple numerical models of damaged matrials. The behavior of elasto-
plastic deformation in these numerical models under the uniaxial tensile load was evaluated by FEM
analysis. As the result of this work, the local zone of high stress develops according to the array
pattern of voids. Consequently, the transformation of void shape are influenced by the interference
between adjacent voids and the development of high stress zone.
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Fig.1 Array angles of holes

Fig.2 Mesh data for FEM analysis
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Fig.3 Distribution of equivalent stress
(uniaxial 6, =0°,6, =07)
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Fig.6 Stress - strain curves (§; = 0°,6, =0")
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Fig.4 Distribution of equivalent stress
(uniaxial 6; =0°,6, = 30°)
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Fig.5 Distribution of equivalent stress
(uniaxial 6; =0°,65 = 60°)
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Fig.7 Stress - strain curves (#; = 0°,6; = 30°)
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Fig.8 Stress - strain curves (61 = 0°,6; = 60°)
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Fig.9 Distribution of equivalent stress

(6 =30,6, =0°)
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Fig.10 Distribution of equivalent stress
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Fig.11 Distribution of equivalent stress
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Fig.12 Stress - strain curves (8; = 30°,6; = 0°)
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Fig.13 Stress - strain curves (§; = 30,6, = 30°)
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Fig.14 Stress - strain curves (6; = 30°,6, = 60°)
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Fig.15 Distribution of equivalent stress
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Fig.16 Distribution of equivalent stress
(61 =60°,6, = 30°)
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Fig.17 Distribution of equivalent stress
(61 = 60°,02 = 60")
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Fig.18 Stress - strain curves (6; = 60°,65 = 0°)
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Fig.19 Stress - strain curves (6; = 60°,60; = 30°)



82 SRR ML A B3 PRI

200f

100f

Equivalent stress 0, (MPa)

0 0.01 0.02 0.03

Strain €
Fig.20 Stress - strain curves (6; = 60°,65 = 60°)
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