I 200

O

#% & 8 Vol 84 (1998) No.3

VA gHMESR—HREIREDRIG

Ay RiEr - (R

FER2 e AR B - BRI

XI5+

Reaction between Silicon-containing Steels and Lead Zinc Melt

Yoshinori Wakamarsu, Hiroshi Sakura, Masahivo Y amane and Fumio Nocucu

Synopsis : Fe specimens containing 0.3-0.9 mass% Si were annealed in Pb-Zn melt at 733K. Formation and growth kinetics of
Fe-Zn alloy layer on the surfaces of the specimens was examined. A Fe-Zn alloy layer with a continuous and protective
structure was formed in the melt containing less than 40 mass% Zn. The Fe-Zn alloy layer consists of 6, and & phases,
its thickness increases with annealing time according to a parabolic rate law. A fragmentary &, layer composed of small
discrete & crystals embedded in a matrix of the » phase was formed in the melt containing more than 40 mass9% Zn.
Although a coherent &, layer exists between the fragmentary 8, layer and the substrate of the specimen, its thickness
is very thin. The Pb-Zn layer on the surface of the alloy layer can be removed if the specimen is immersed in pure
Zn melt, but the fragmentary ¢; layer is formed after a short time immersion even though the Fe-Zn alloy layer with
the continuous and protective structure previously exists on the surface of the specimen.

Key words : protective coating ; hot dip galvanizing ; solid state reaction ; diffusion.
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Fig. 1. Photomicrographs of cross sections of (a)Fe, (b)Fe-0.3%Si, (c)Fe-0.6%Si and (d) Fe-0.9%Si specimens an-

nealed in Zn melt at 733K for 100s.
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Fig. 2. Photomicrographs of cross sections of Fe-0.6% Si specimens annealed in Pb melt containing (a)5, (b) 10, (c)

40 and (d)509% Zn at 733K for 100s.

100 T T T T
80 - A Fe0.9%Si __A
[ T AT
i Fe-0.6%Si ]
g 60}
= Y A = S
& 4L
" Pure Fe ]
..... - ity
20l ] e )
0 L | " ] 1 | ! i 1
0 20 40 60 80 100

C 7, / mass%

Fig. 3. Relationship between thickness W of total
phase layer and Zn content C,, of Pb melt
for Fe and Fe-Si specimens annealed at
733K for 100s.
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Fig. 4. Relationship between thickness W of d1 and
¢ phase layers and square root of annealing
time tp,_zn for Fe and Fe-Si specimens
annealed in Pb-10%Zn melt at 733K.
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Fig. 5. Photomicrographs of cross sections of Fe-0.6%Si specimens annealed in Pb-10%Zn melt at 733K for 400s and
subsequently in Zn melt at 733K for various periods of time. (a)0s, (b)20s, (c)60s, (d)120s, (e)300s, (f)
6

00s.
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Fig. 6. EPMA line analysis for cross sections of the
same specimens as shown in Fig.5(a), (c)
and (f).
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Fig. 7. Relationship between thickness W of total
phase layer and annealing time f¢,, in Zn
melt at 733K for Fe-0.6%Si specimens previous-
ly annealed in Pb-1095Zn melt at 733K for
various periods of time.
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Fig. 8. Microstructures of Fe-Zn alloy layers of Fe-
0.69Si specimens annealed in Pb-10%Zn
melt at 733K for fp,_z, and subsequently in
Zn melt at 733K for #;,.
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Fig. 9. Microstructures of Fe-Zn alloy layers of Fe-
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_z» and subsequently in Zn melt at 733K for
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