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A Study on the Developmentment of Zero—spangle Hot Dip
Galvanized Steel Sheets with High Brightness
and Corrosion Resistance

Y.G. Jinand H. Y. Kim

Kwangyang Rolling Products Research Team, Technical Research Lab., POSCO 699

Kumho-dong, Kwangyang—city, Cheonnam, 545-090, Korea

Abstract

Regular spangle hot dip galvanized steel sheets were made In the zinc bath containing a small
amount of Al and with the addition of Pb, Sb, Sb—Mg, Sb—Cu and Bi respectively whose average
glosses were measured. Zero—spangle hot dip galvanized steel sheets were also made by spraying a
2% NH,H,PO, solution on molten coating surfaces with exactly the same chemical compositions as
above used for regular spangle and whose glosses and corrosion losses were also evaluated. For
manufacturing zero—spangle hot dip galvanized steel sheets with high brightness, the zinc bath
with 0.02%Sb and the spraying of a 2% NH,H,PO, solution were proposed and for better bright-
ness and corrosion resistance, the zinc bath with 0.02% Sb—0.50%Mg and the spraying of a 2%

NH,H,PO, solution were also proposed.
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Table 1. Chemical compositions (wt%) in zinc
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Zn=d Al pb |l Sb | Mg | Cu| Bi | Zn
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Fig. 1. Optical macrographs of regular spangle on coated steel sheet from the zinc bath whose chemi-
cal compositions were (a) 0.20% Al (b} 0.08% Pb, (¢} 0.01% Sb, (d) 0.02 % Sb, (e} 0.05%
Sb, {f) 0.02% Sb-0.50% Mg, (g) 0.02% Sb-0.05% Cu, (h) 0.02% Bi.
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Fig. 2. Optical macrographs of Zero spangle on coated steel sheet from the zinc bath whose chemical
compositions are (a) 0.20% Al, (b) 0.08% Pb, (¢) 0.01% Sb, (d) 0.02 % Sb, (e) 0.05% Sb, (f)
0.02% Sb-0.50% Mg, (g) 0.02% Sb-0.05% Cu, (h) 0.02 % Bi.

Table 2. Gloss and texture coefficient.

Zn bath qr chemical Texture coefficient
compositions(wt% ) Glosses
in Zn bath of zero spangle
RS SF (002) (100) (101) (102) (103)
A 190 130 (4.97) (0.02) (0.00) (0.02) (0.00)
B 180 70 (4.97) (0.02) '(0.00) (0.02) (0.00)
C 205 240 (4.97) (0.01) (0.00) (0.01) (0.00)
D 210 230 (4.97) (0.02) (0.00) (0.02) (0.00)
w 160 120 (4.79) (0.05) (0.02) (0.00) (0.00)
F 135 155 (4.97) (0.02) (0.01) (0.01) (0.00)
G 130 70 (4.97) (0.02) (0.00) (0.01) (0.00)
H 160 65 (4.97) (0.02) (0.00) (0.01) (0.00)
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Fig. 3. Gloss on regular and zero spangle coated
steel surfaces from Zn bath with the
addition of Sb.
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Fig. 4. (a), (b} SEM morphology and {c) EDS anal-
ysis of zero spangle coated surface by
spraying a 2wt % NH,H,PO, Solution.
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Fig. 6. Texture coefficient of regular spangle coated with 0.20% Al—Zn bath and with the addition of
0,08% Pb, 0.02% Sb, 0.02% Sb—0.50% Mg, 0.02% Sb—0.05% Cu, 0.37% Sb and 0.02% Bi.
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