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Multiscale Elasto-plastic Finite Element Analysis of Dual-phase Steel
Based on Homogenization Method
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Abstract

High tensile steel, such as dual-phase steel consisting of ferrite and martensite, is still widely used in several
industries. From a research and development point of view, it is important to clarify the relationship between
microstructure and macroscopic mechanical properties. In this study, samples of dual- or single-phase steel
consisting of similar constituent phases were experimentally produced, and their tensile properties were
obtained by material testing. These data were introduced into the microstructure model generated by an
image-based modeling method using SEM observation imaging. Using this model, multiscale FE simulation
based on homogenization elasto-plasticity theory was conducted, and validation was investigated by comparison

FEATURE : Prediction and measurement of microstructures and properties in materials

with experimental results.
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Table 1 Composition and heat treatment condition of each steel

sample
Sample Composition (wt%) Heat treatment
P C Si Mn condition

800°C-30min

(2) Dual-phase 0.063 0.50 1.46 650°C-10min
WQ

(b) Ferrite 0032 | 043 1.37 880°C-30min
(c) Martensite 0.49 0.59 1.59 880°C-30min

AR SEARES BT ST

8 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 71 No. 1 (Jul. 2021)



" (b)Ferrite

(c)Martensite
1 MM O SEM BIEHH T
Fig.1 SEM image of each steel sample
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Fig.2 Nominal stress vs. nominal strain curves of each steel sample
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Fig.9 SEM image of near fracture region in specimen
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