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Effect of Surface Roughness on Characteristics and Corrosion Resistance of Hot
Dip Galvanized Coating

LAN Minggqing', TIAN Yagiang’
(1. Tangshan Innovation Steel Industry Technology Co., Ltd., Tangshan 063000, China; 2. School of Metallurgy and Energy,
North China University of Science and Technology, Tangshan 063210, China)

Abstract: In order to promote the surface quality of hot-dip galvanized steel sheet, galvanized steel to continuous hot-dip
galvanizing trial production, by field emission scanning electron microscope (SEM), microscope and salt fog test, the
related experiment analysis test of galvanized sheet production. The influence of surface roughness on the size uniformity,
coating thickness and phase composition of hot-dip zinc-plated sheet containing Sb and Pb were studied. The results show
that the larger the surface roughness of the substrate, the smaller the size of the spangle and the smaller the coating

thickness, the greater the content of Fe in d phase layer and the better the corrosion resistance.
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Tab.1 Chemical composition of the SPCC steel sheet Tab.4 Test conditions
o 0.05 0.020  0.15 0.015  0.009 0.025 1 % TE 0.10~0.15 MPa
£2EBES w(%) 2 TR A 53 AL 204
Tab.2 Composition of liquid zinc 3 T2 64 IR 35«1 C(fHiR)
Iy Al Fe sb Aokt 4 eI 5%NaCL %
s 1.8 0.021 0.070 Zn 5 #57K pH fH 6.5~7.2
Hh o5 ULRE 1~2 mL
3 ENERBEIE5Y ° LR mi/h
Tab.3 Process parameters of strip out zinc pot 7 LR LR 72h
~ 8 JE 7 Al I 47£2 C (1)
3 KALIT B
MK mm T2 /memin’ TR (%) - o o . .
(%) H R 2 TR AT U, AR5 OXUME T e R
1.44x1 219.00 63 80 83 PEATPRAP AN UT 2, LR A OGO W58, 36 4
0.80x1 000.00 100 70 95
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Fig.1 Micrograph of spangles on different specifications of steel plates
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Fig.2 Morphology of hot dip galvanized alloy layer
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Tab.5 EDS results of component

A 7n Fe C 0 Al Ca P

1 8599 1130 1.19 0.81 0.48 0.24 0
2 8430 242 0 12.53  0.35 0.39 0
3 8591  6.60 0 3.79 3.32 0 0.38
4 9132 246 0 5.27 0.48 0 0.47

EH L, WKL 1(c).
22 ABREHASERH

BEZREE N 180 g/m?, 12 BE I R] =3 s, 5 )2 B
LY 5 12,78 pm, W& 2(a), i FE T £ 1 5% )2 B
B 8 AH (L ARFN m AHER L R, WAL 2(b); B
JEIEFE N 180 g/m?, B8 )22 W A 41 28 1 T 143 24
h14.53 pm 1 20.34 pm, F % @5 298 8 6
AR ORI m AR A b AR T A DL BT 2(c) FIEL (d) ; B
RRE R 80 g/m?, 4% 2 Al 4L 1 R T 4 B 4
4 3.67 pm Al 3.89 um, . FEEEZIEKL 6

I . i 6
%)
-8
@]
Fe
O Zn
Ee F
(/. P €
: J_g‘d.' T L UL, . . .
0 2 4 6 8 10 12 14 16 18 20
E/keV
(a) OFH JZ L 41
itk [5l6
Zn
[}
o
o
0 Zn
F
WAl Cal Fepe Zln

0 2 4 6 8 10 12 14 16 18 20

ElkeV
i 8
Zn
172
[-B
]
Zn
Fere fZn R
4 6 8 10 12 14 16 18 20
L/keV
Zn i |7
w
(=9}
@]
[9 /n
Mp | Ferefzn
0 2 4 6 8 10 12 14 16 18 20
ElkeV

(d) SAR )2 Bl oy

3 R YA
Fig.3 Surface phase of hot dip galvanized zinc
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Fig.4 Microstructure of hot dip galvanized substrate section

(b) . #1f
B 5 RE R 2wk 2 00 B A 22 R 5 X L

Fig.5 Macroscopic comparison before and after salt spray test on upper and lower surfaces of samples
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