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Changing Process from (- Fe-Zn Phase to Al-Fe Intermetallic Compounds in Molten Zn—5mass%Al Alloy Bath

Yukio UCHIDA, Atsushi ANDOH, Atsushi KOMATSU and Koji Y AMAKAWA

Synopsis : As a purpose to investigate the changing process from Fe—Zn intermetallic compounds (IMCs) to Al-Fe IMCs in a molten Zn—-Smass%Al

alloy, this study has been carried out by immersing the galvanized steel sheet with I, I'", 6 and { Fe—Zn phases as a coating layer in a
Zn-5mass%Al bath at 450°C.

{- Fe-Zn phase changed to particle products mainly consisted of Zn-containing AlsFe, and the melt with less Al concentration than the
Zn—5mass%Al bath at an extremely high rate. This change was found to be occurred under the two steps reaction; (1) {+ Fe-Zn+Al(L)—
Al-Fe—Zn amorphous phase+Zn(L), (2) Al-Fe-Zn amorphous phase— Al;Fe,+Zn(L). At the first step. the Al-Fe-Zn amorphous phase
was formed around the grain boundaries of { - Fe-Zn phase in contact with the Zn-5mass%Al melt and then nuclei of AL;Fe, were formed in
this amorphous phase. It is considered that Zn concentration at an area of the amorphous phase surrounded AlsFe, is increased with the
growth of Al Fe,. As a result, the area surrounded Al Fe, becomes a liquid state and AlsFe, changed from - Fe-Zn phase exists as a particle
in the Zn-rich melt. The Al-Fe—Zn amorphous phase is considered to be a quasi-equilibrium phase which has a wide range of concentration

for Al (15~60 at%), Fe (10~25 at%) and Zn (15~75 at%).

Key words: hot-dip coating; Zn-Al coating; Al-Fe intermetallic compounds; AlFe,; Fe-Zn intermetallic compounds; { - Fe-Zn phase; amorphous

phase.
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Fig. 1. Cross-sectional structure of coatings obtained by immersing HDG-3M specimen in Zn-5mass%Al bath at 450°C.

a) Before immersion (as HDG-3M specimen) b) Immersion time; 1 s
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Fig. 2. Structure at near the top of remained {-Fe-Zn
phase. (Coating obtained by immersing HDG-3M
specimen for 1s in Zn—5Smass%Al bath at 450°C.)
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Fig. 3. Al, Fe and Zn profiles across the particle trans-
formed from ¢ - Fe—Zn phase. (Coating obtained by
immersing for 1 s in Zn—5mass%Al bath at 450°C.)

Table 1. Results of FE-SAM analysis of particle trans-
formed from § - Fe—Zn (at%).

Position* Al Fe Zn
1 20.6 10.3 69.1
2 62.3 30.8 6.9
3 0 0 100

*Positions shown in Fig.3.
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Fig. 4. X-ray diffraction patterns of insoluble particles after dissolving the coatings with 3 vol% HNO, solution (Cr-target,
40kV-150mA). (Coatings obtained by immersing HDG-3M specimen for 1s in Zn—5mass%Al bath at 450°C.)
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Fig. 5. Micro-structure at near the top of remained { - Fe—Zn phase. (Coating obtained by immersing for 1s in Zn—5mass%Al bath

at 450°C.)
a) TEM bright field image

Position 1; 40.1% Al, 24.7% Fe, 35.2% Zn, Position 2; 64.5% Al, 29.5% Fe, 6.0% Zn, Position 3; 0.5% Al, 8.0% Fe,

91.5% Zn (at%,TEM-EDX)
b) Diffraction patterns at position 1 in Fig. 5a.
c¢) High resolution image at area A in Fig. 5a.
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