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Abstract

T

It was found that colloidal silica sprayed to the galvanized steel sheet apparently made the molten
zinc layer solidified to be the randomly oriented fine grains. Its spraying effect was also little affected
by steel temperature that had been considered as one of the major operating factors in this process.
From the results of surface analysis, it is considered that aluminum dissolved in coating layer reduces
silica to silicon by the oxidation-reduction reaction, and that the reduced silicon acts as a more effe-
ctive nucleus in solidification reaction than phosphate salt, siica and alumina.
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Fig. 1 Surface appearance afte etching the galva-
nized coating solidified by (a) no coolant,

(b) 2 % phosphate coolant and (c) 2%

phosphate and 0.25 % SiO, coolant
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Fig. 2 Textures ot the galvanized steel sheet coat-
ings solidifying with (a) no coolant, (b) 2
% phosphate and {c) 2 % phosphate and 0.
25 % SiO, coolant
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Fig. 3 Thermal analysis of coolants : (a)only phos-
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Coolant Sample thickness Sample Temp. at Spraying
(a) 2% phosphate 0.43mm 450%¢ 425¢
(o) | 2%phosphate +10%8Si0, 1.6mm 460%¢ 440
(¢) | 2%phosphate +5%A10; 0.43mm 450¢ 425

Fig. 4 Surface appearances after etching the galvanized coatings solidified under the
conditions of the table
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Fig. & Back scattered electron image(a) and X —
ray mapping of Si(b) on the surface of the
steel sheet coating solidified by the coolant
containing 10 % SiO: and 2 % phosphate
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