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Finite Element Analysis of Powdering of Hot-dip Galvannealed
Steel using Damage Model

D. W. Kim, S. I. Kim, Y. C. Jang, Y. Lee

Abstract

Coating of Hot-dip galvannealed steel consists of various Fe-Zn intermetallic compounds. Since the coating is hard and
there for is very brittle, the surface of steel sheet is easy to be ruptured during second manufacturing processing. This is
called as powdering. In addition, forming equipment might be polluted with debris by powdering. Therefore, various
research have been carried out to prohibit powdering for improving the quality of GA steel. This paper carried out finite
clement analysis combined with damage model which simulate the failure of local layer of hot-dip galvannealed steel
surface during v-bending test. Since the mechanical property of intermetallic compound was unknown exactly, we used
the properties calculated from measurements. The specimen was divided into substrate, coating layer and interface layer.
Local failure at coating layer or interface layer was simulated when elemental strain reached a prescribed strain.

Key Words: Hot-Dip Galvannealed Steel, Powdering, V-bending Test, Finite Element Analysis, Damage Model
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Table 1 Dimensions of specimen

Length(mm) | Thickness(mm) | Width(mm)
Substrate 100 0.686 40
Coating
Layer 100 0.014 40
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Fig. 4(a) Mesh configuration of specimen
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Table 2 Measured hardness of specimen

Coating Layer Substrate
(GPa) (GPa)
1 4.7 245
2 4.75 2.45
3 4.0 24
4 4.75 24
5 4.7 2.7
6 5.2 2.5
7 4.0 24
8 4.0 2.25
9 2.5 2.55
10 4.3 2.48
Aver. 4.29 2.46
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Fig. 9 Equivalent plastic strain contour
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