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Study of Characteristics of Hot Dip Galvanized Steel
Strip by Oxygen-free Finishing
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Abstract

The effect of nitrogen finishing for the control of coating weight in a nitrogen sealing box on the coat-

ing surface property in hot dip galvanizing process has been studied. The coated surface is free of oxide

marks and edge overcoated. The coating uniformity is excellent;the standard deviation of the coating thick-

ness along width of the specimen was 1~1.2um in the box whereas 2.5~ 3um in the air. Considering surface

quality of the coating such as oxide mark, edge overcoated and zinc dust, the oxygen content between 40

and 200 ppm was suggested in the box in addition the oxygen content of at least 40 ppm or the minimum

dew point of —27°C is required to prevent a zinc vaporization.
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Fig. 1. Schematic diagram of gas wiping simulator,
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Fig. 2. Optical macrographs of coating surface with O2 content.

(a) SR, O, 1,000ppm (f} SM, air wiping in seal box
{(b) SM, O, 1,000ppm (g) SR, air wiping

(c) SR, O, 10,000ppm (h) SM, air wiping

(d) SM O, 10,000ppm (i} SR. N, wiping in air

(e} SR, air wiping in seal box (j} SM, N, wiping in air
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Table 1. Test conditions

division test item value & description
Zn bath composition 0.1% Pb—0.15% Al—Zn
+ temperature - 460°C
N, flow amount 210 ¢ /m
N, pressure 1 kg/cm®
. - N, temperature 25C
N, wiping .
N, dew point —507C
- 0, content in seal box 26, 30, 100, 500, 1,000, 10,000ppm
20.6% (without seal box)
with seal box
o without seal box o
air wiping same as N, wiping
- flow amount, pressure and
temperature of air
SR manufacture natural cooling in air
+ solution : NHH,PO,
. . - concentration . 2% In water
SM manufacture solution spray cooling
- solution pressure . 1.8kg/cm?
- air pressure . 3.5kg/cm?
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Fig. 3. Scanning electron micrographs of surface
appearance of regular spangle with O, con-
tents of wiping gas.

{a) O, . 26ppm
(b} O;:30ppm
{c) 0,:206%
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o)) cracko] ST cracky FH Jd L&
otdo] 4tsl-guET.

o] crack®o] $1¥ TEFIFEZS EUAT A
off gaEgoenz FHo] WAL =
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(b)

Fig. 4. Analysis of dust concentrated on bare steel
from Zn pot N,sealed including O, of 25
ppm.

(a) SEM image
(b) EDS peaks shown in (a)
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Coating thickness (¢m)

0 25 50 75 100
Distance (mm)

Fig. b Coating thickness to the cross direction of
regular spangle with atmosphere.

Pb-add. Pb-less
® ©

D

Standard deviation (um)

-

O 1 [l
N: (seal) N: (open) air
Fig. 6 Standard deviations of coating thicknesses

to the cross direction of regular spangle
with atsmosphere.
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Fig. 7. Optical macrographs of edge overcoated strip with O, contents.

{a) O, b00ppm

{c} O, 10,000ppm

(e) air wiping
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Fig. 8. Profiles of coating surfaces to the vertical
direction with atmosphere.
(a) N; wiping
{b} N, wiping in air
(c) air wiping
(d) air wiping in seal box
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