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Abstract

In the present work the adhesion failure of a hot-dip galvanized coating has been studied as a function of
gas composition temperature of sirip and of atmospheric gas in furnace. The adhesion failure of the hot-dip galvani-
zed coating is classified as three mechanisms | carbon depesition. oxide film formation and alloy iayer formation.
The adhesion failure due to oxide film formation decreased markedly by increasing the gases temperature of
direct fired furnace{DFF} in order to improve the reducing ability of steel strip. Optimum conditions of operating
and manufacturing facilities for improving the coating adherence are suggested by analyzing the interface between
steel substrate and coating layer.
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Fig. 1 Schematic representation of a typical hot —dip

galvanized coating

Table 1. Principle trouble related with adhesion failure at hot-dip galvanizing line
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Fig. 2 AES depth profiles of hot— dip galvanized coa-
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Fig. 3 Scanning electron micrographs of the surface

appearance of the not-dip galvanized coatings
after Lock-forming test as a function of hydro-
gen concentration in radiant tube furnace .
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Fig. 4 Scanning electron micrograph of the cross sec-

tion of a hot-dip galvanized coating
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Table 2 Optimum atmospheric gas composition of DFF
Zone CO | H, | CO. | HO | CO'H: | CO/COy H;/ H:0 Air ratio¥
1 206 | 191 | 597 | 21.75 397 0.35 0.09 0.95
2 229 | 206 ! 573 | 2165 4.35 0.39 (.10 0.93
3 26 248 | 532 |.21.05 5.08 0.49 0.12 0.91
4 298 | 3.28 | 450 | 1965 6.26 0.65 0.17 0.85

¥ Air ratio means actual air-fuel ratio per theoretical air-fuel ratio.
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