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Wiping Effect of CGL on Appearance of Hot-dip Coated Steel Sheets
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Abstract:

During processing of steel strip in CGL (Continuous hot-dip Galvanizing Line), jet flow of wiping nozzle splashes
molten zinc. The attachment of foreign material of molten zinc that is called splash to the surface of the wiping nozzle
causes longitudinal striped pattern that is called linear mark on the galvanized steel strip. This paper presented a
clarification of generation conditions and a quantification of linear mark based on experiments with a laboratory
wiping simulator and a CFD analysis. First, the experiments revealed that although attachment of the foreign material
to the front edge or the upper part of the wiping nozzle had an insignificant effect on surface quality, blocking of the

slit gap greatly affected the generation of linear mark. Second, it was shown that the linear mark caused by blocking

of the slit gap was quantifiable based on a CFD analysis and a wiping theory.
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Fig. 1 Photograph of linear mark
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Fig. 2 Coating thickness of linear mark and normal coating (cf.

Fig. 1)
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Fig.3 Schematic of wiping simulator
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Table 1 Experimental condition

Coating material Zinc
Strip size [mm] 0.45tx100 w
Bath temperature ['C ] 470
Transfer speed [m/min] 50
Nozzle-strip distance [mm] 10
Plenum pressure [kPa] 20

Straightening hole

‘I @10

Straightening plate
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Fig. 4 Schematic of wiping nozzle
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Fig.5 Attachment position of block to wiping nozzle
(a) Slit gap (b) Front edge of nozzle (c) Upper part of nozzle
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Table 2 Conditions of L,, Ly and L,

L, [mm] 0.05, 0.125, 0.25, 0.5, 1

Ly [mm] 1, 3,5

L.[mm] 0, 10, 20

Measurement position
Linealr mark
\ Strip
Width
direction | -

Width direction
K6 &>EFREDAEMBEDSG

Fig. 6 Example of coating thickness measurement position
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Fig. 7 Photograph of linear mark (Fig. 5 (a))
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Fig. 8 Influence of block on coating thickness
(a) Slit gap (b) Front edge of nozzle (c) Upper part of nozzle
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Fig.9 Wiping theory model
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Fig. 10 Numerical analysis model
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Fig. 11 Distribution of impingement pressure
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Fig. 12 Distribution of shear stress
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Fig. 13 Influence of slit gap block on coating thickness
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