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A Downwardly Deflected Symmetric Jet to Prevent Edge Uvercoating in
Continuous Hot-Dip Galvanizing
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Abstract

In this study, a noble method is proposed to prevent the edge overcoating (EOC) that may develop
near the edge of the steel strip in the gas wiping process of continuous hot-dip galvanizing. In our
past study (Trans. of the KSME (B), Vol. 27, No. 8, pp. 1105~1113), it was found that EOC is
caused by the alternating vortices which are generated by the collision of two opposed jets in the
region outside the steel strip. When the two opposed jets collide at an angle much less than 180°,
non-alternating stable vortices are established symmetrically outside the steel strip, which lead to nearly
uniform pressure on the strip surface. In order to deflect both jets downward by a certain angle, a
cylinder with small diameter is installed tangentially to the exit of the lower lip of the two-dimensional
jet. In order to find an optimum cylinder diameter, the three dimensional flow field is . analysed
numerically by using the commercial code, STAR-CD. And the coating thickness is calculated by using
an integral analysis method to solve the boundary layer momentum equation. In order to compare the
present noble method with the conventional baffle plate method to prevent the EOC, the flow field
with a baffle plate is also calculated. The calculation results show that the tangentially installed
cylinder at the bottom lip of the jet exit is more effective than the baffle plate to prevent EOC.
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Fig. 4 Variation of velocity contour near the exit

plane without cylinders
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Fig. 5 Variation of velocity contour near the exit
plane with cylinders
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Fig. 9 Effect of cylinder and edge baffle

o
ol
A
_(3_13
N,
do
rot
o
o
£
o
f
Hu
o
oft
‘8
Bl
LY
LY
@
[

Doy S B N
N

S Sl @ | oY

FAIN TR By
5 ool AtelE 7}
ool A2 wlFRE #A}
o Zwe @Rl 37

8K R

[

2
N
{m
)
ol
Ly

g

oo oz o o fU K
L
—t
-3
2
£
L2
Gl
>,
L
]

X
b
=)
et
32
b3

2

EF ¥ nAE 4% vt
ME vFEY FAME T AIEE dlojuelZd
JA g HAG ) dFgoe JPygo] npHol A
E3HA) 9hal, wWeEbA dae 92wl
A oFol FAQHA Tt o)z UAs
ol G g gelx Aart2o) FERH AL
d=g fAol &ds Fasiglich
o AddY AZMsge datAY B F
HEXSY §Folde mFFARE PP
g RolA oy a3y ddcig e A}
Aediste davtxe B FEYHER
§8otd EFFAEEN LA BAE B
ok webd 2 dALE ALY oldtE FAH
;

ao

o
s
8,
o,

e}

e wRIYod B T4 9
L IECREES R
wr el 4Xe Asiguc
AZgnh m@ Asdgel Z¢
Aelrt AR gwel A5

ot
ox
o
:4
z
By
o ofn

oft
rr
o
3
*

&
B
B
ol o
<)

o

M do 2 gl My b e px lo 232 o ool O op o rlr b omx
2o L
%
ir
tlo
o

st A Z@o] FEshn = o
g waE ggoldo) dlojifolLe wE g
£ 5o A 24w 32y Adde 3
odd BA glo} AR AH Aol A

BT AHEA 22T F Aok web AR

[«

= A
| 5§ ofoluolx Alolg 7t2%a A @& o
49 oojrtolxo] HAF AT I FE



1162

(1) Cho, C. W., Kim, S. J., Ahn, G. J. and Chung,
M. K, 2003, "Analysis of a Vortex Structure
Near the Strip Edge for Preventing Edge Zn
Overcoation," Trans. of the KSME (B), Vol. 27,
No. 8, pp. 1105~1113.

(2) Ahn, G. 1, Kim, S. J., Cho, C. W. and Chung,
M. K., 2004, "Analysis of Edge Overcoating in
Continuous Hot-Dip Galvanizing," Trans. of the
KSME (B), Vol. 28, No. 7, pp. 763~770.

(3) Park, J. R, Jeon, S. H. and Park, R. B., 1999,
"Edge Overcoating and Buildup of Continuously
Hot-Dip Metalized Strip," Journal of -the Korea
Institute of Surface Engineering, Vol. 32, No. 4,
pp. 555~560.

(4) Gilchrist, A. R. and Gregory-Smith, D. G,
1988, "Compressible Coanda Wall "Jet: ‘Predictions
of Jet Structure and Comparison with Experiment,”
Int. J. Heat and Fluid Flow, Vol. 9, No. 3, pp.
286~295.

(5) Ellen, C. H. and Tu, C. V., 1984, "An
Analysis of Jet Stripping of Liquid Coating," J.
Fluids Engineering, Vol. 106, pp. 399~404.



