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Numerical simulation of zinc dross diffusion in a continuous hot dip galvanized zinc pot

under the industrial production condition
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ABSTRACT Based on the discrete phase model of the Euler—Lagrange equation the concentration fields of three different types of
zinc dross under a circulating purification system were calculated by using the numerical simulation method. The result shows that the
deposition rate increases with the decrease of zinc dross size. When the zinc dross size is smaller than 80 um the order of deposition
rate from high to low is suspending dross top dross and bottom dross. The average residence time of the top dross in the back area of
the strip exit is the longest and it will be beneficial to the removal of the top dross to install a pumping tube in this area. On the inner
part of the V-shaped zone the mass concentration of the suspending dross is the highest and it has the biggest influence on the sur—
face quality of steel strips. The main travel area of the bottom dross is close to the bottom of the zinc pot and the bottom dross cannot
adhere to the strip surface and it has minimal impact on the surface quality of steel strips.
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( ) Fig.1 Physical model of the zinc pot
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Table 1 Thermo-physical properties used in this calculation
PPMS—9T ( physical property / / / /
measurement system PPMS) (kgem™3) (Jekg™'+K') (Wem'es!) (Pass)
1 . 6513 499.9 51.8 3.08 x10°?
2.3 4200 500 60 —
2(a) 6500 505 60 —
7250 512 60 —
\ .
100
2 - (a) 7 (b)
Fig.2 Zinc dross and its size distribution: ( a) zinc dross microstructure; ('b) zinc dross size distribution
Rosin—Rammler d Y, =e ' =0.368 d
n 2
Y, (7) o n >
Y, =e 0, (7)
2 Rosin—Rammler
Table 2 Dross distribution parameters by the Rosin—Rammler equation
/(kges™") /m /m /m
2.150 x 10 3 3.09 1.0x107° 6.0x10 73 1.35x107*
3.333x10 73 1.75 5.0x107¢ 2.0x1073 5.0x107°
3.172x10 3 4.95 2.2x107° 1.2x107* 1.6 x107*
3 .
3.1
3 4 Vv () () 5
30 ~ 70 pm; 0 ~30 pum;
; 70 ~100 pm. s
20 pm
90% 80 um
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Fig.3 Zinc dross concentrations on the steel strip ( going in) : (a) top dross; (b) suspending dross; ( ¢) bottom dross
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Fig.4 Zinc dross concentrations on the steel strip ( going out) : (a) top dross; (b) suspending dross; (¢) bottom dross

0.00049 kg+ 3.2
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5
Fig.5 Relationship between the mass concentration of zinc dross in

steel strips and the zinc dross size

6 . (a)

i (b) (o)

Fig. 6 Relationship between dross motion trail and residence time: ( a) top dross motion trail; ( b) suspending dross motion trail; ( c) bottom dross

motion trail

7 YZ

Fig.7 Velocity vector in the YZ symmetry plane
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