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Jet Flow Characteristics of 3-Slot Nozzle at Gas Wiping Process in CGL
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Abstract:

The single-slot gas wiping is commonly used in coating weight control of continuous galvanizing lines (CGL). In gas
wiping process, it requires more efficient coating controllability and avoiding surface defects on the steel sheet. A
multi-slot nozzle with two auxiliary slots arranged on the two sides of the main slot attracts attention. JFE Steel
investigated relationship between the mixed jets behavior and the wiping capability. This study revealed that the
velocity difference between the center slot jet flow and the ambient gas decreases due to the auxiliary slot jets, and

diffusion of the jet flow is suppressed due to a reduction in the turbulent kinetic energy at the two sides of the center

slot jet, then the wiping capability can be improved.
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Fig.1 Analytical model of gas wiping
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Fig. 2 Tip shape of 3-slot gas wiping nozzle
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Photo 1 Photograph of 3-slot wiping nozzle
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Fig. 3 Experimental gas wiping apparatus
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Table 1 Physical properties of coating materials, conditions of
coating process and dimensionless numbers

CGL Wiping simulator

. . . Paraffin '
Coating meterial Zinc (HNP-5)
C?peratlon temperature 460 90
(O
Coating density (kg/m3) 6623 759
Coating viscosity 0.00294 0.0071
(Pa-s)
Coating surface tension )
(N/m) 0.81 0.0026
Nozzle - strip distance 5.10 10
(mm)
Transfer speed (m/s) 1.0-2.5 0.67

1.5 (center slot)

Plenum pressure (kPa) 10-70 0-1.0 (upper, lower slot)
T 0.024-0.074 0.03-0.04
S 0.5-3.0 0.6-1.0
G 50-500 230-460

*1 NIPPON SEIRO CO. HNP-5
*2 Maker's publication
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Fig.5 Coating weight in paraffin wiping experiments with
3-slot wiping nozzle
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Fig. 6 Calculated impingement pressure distribution on strip surface

Velocity (m/s)

(a) Center 1.5 kPa

0.2 kPa

X7

(b) Center 1.5 kPa, upper and lower (c) Center 1.5 kPa, upper and lower

1.0 kPa

1-28v FHXU3-2OY MEFOERE IV 2 —X

Fig. 7 Velocity contours of single and 3-slot jet
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Fig. 8 Total pressure distributions between nozzle tip and strip with single, 2-slot and 3-slot jets
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Fig. 9 Turbulent kinetic energy contours of single and 3-slot jets
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