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Analysis of Strain Distribution According to Change in the Vacancy
Shape of the Lightweight Dual-Phase Structure
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Abstract
A dual-phase structure refers to a material with two different phases of components or crystal structures. In this study, we
analyze the stress distributions for harmonic and composite structured materials which are a kind of dual-phase structure
materials. The finite element method (FEM) was used to progress compression test to analyze the strain distribution, and
rather than constituted of a fully dense material, a dual-phase structure was designed to make a lightweight structure that has
different shapes and volumes of vacancy in each case. As a result of each case, the dual-phase structured materials showed
different stress distribution patterns and based on this, the cause was identified through the research.

Keywords: Dual-phase, FEM, Harmonic, Composite, Lightweight, Strain Distribution
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Fig. 1 A schematic diagram of the compression test. (a)
is @ harmonic structure and (b) is a composite
structure
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Table 1 Material properties of soft and hard

Young’s Yield Ultimate
modulus | strength tensile
(£) (MPa) strength
(MPa)
soft 104 GPa 520 732.47
hard 146 GPa 645.85 1085
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Fig. 2 Compression specimens which include various
shapes and volumes of vacancy (C: sphere, S:
cube, V1=0.5328 mm?, V2= 1.944 mm?, V3=4.104
mm?®)
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(b)
S, Mises (MPa)
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Fig. 3 Von mises stress and equivalent plastic strain in
(a) harmonic structure contained sphere shape
vacancy (V1~V3) and (b) composite structure
contained sphere shape vacancy (V1~V3)
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Fig. 4 Von mises stress and equivalent plastic strain in
(a) harmonic structure contained cube shape
vacancy (V1~V3) and (b) composite structure
contained cube shape vacancy (V1~V3)
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