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Effect of the gradient of Fe content in Zn-Fe coated layer

on corrosion resistance after electropainting

Y. K. Cho and Y. G. Kim

KwangYang Rolling Products Research Team, Technical Research Laboratories, POSCO

Kwangyang-shi, Cheonnam, 544-090, KOREA

In recent, the customer’'s demand for corrosion resistance of auto-bodies has
strongly increased. Therefore, this study was investigated to improve the corrosion
resistance after electropainting of Zn-Fe alloy electroplated steel sheets. The cor-
rosion resistance after electropainting was increased with increasing the coating
weight and iron content in Zn-Fe coated layer. Also, if it is assumed that Zn-Fe
electroplated layer is divided in two parts to direction of coating thickness, the
corrosion resistance after electropainting is improved when the iron content in the
upper part of the coated layer is higher than the lower part of it. Especially, in
case of the total coating weight of Zn-Fe electroplated layer, 30g/m? and the iron
content of the upper part of it, 17wt.%, when the coating weight of the lower part
is 6~15g /m? and the iron content in it 7~ 10wt.%, the best corrosion resistance

after electropainting is obtained.

1. M =

AAZHCE AFae] AATE R A4
Ag A% AV AEge wet RFAA
Walgde ZdAelZdaeE 388 A HAo
FWol= A FHRoEAM TFAY &Fo}
=EZdel AgHPoY g EFF W
234, =34 59 43 F7tstle &
Aol g g7E WEFO Zn-Fe ¥F
E37#Eel #38 BFoldzFdBel AT
A4, 29z gy AEER Ut £ H
& u]l= NHTSA (National Highway Traffic Stan-

p.
L

mﬁ-fo
N B B

i

dard Association)o] 4] zpEx} zpA| o] WY
g BWE4A 10d, Y FA 5doR HE %
ol orel vEe) FuAel BFRETG ¢4
443 E4E ANE FEFED 2 /7
Hqud Sol AL HQoH, oF BB ¥
FERANYL 8F3EFEY Zn-Fel} Zn-Ni%<
W gell o) ZA HASHER o5 it
AP AT san A HQchLed
AE2E ABoE AP AEHAY olFE
AR }%E%%mOE.@%ﬂLaneg~
SRAFUAA, £HA, 44 2 7

—

FAol EF59 Fedrgfo] wpet A W &



Zn-Fegt g Ea4ue SAFUAY tXEe 235 Fel X9 9T 259

T
i

15

g

Ao oyd LTEM
5 HAHo 2% FeghFo 15~20wt.% = &

#2A qlrk?

& 1T WEAY
o

L

ol e} go] Zn-FexZZo Feabrg HAFS
2 #8137 Asde WEY SavRgel o
2 Eirrzdus AgdE AEa gAY

AL o2 & FAHe Ak

A2 @gow AgHe SIFPBHS NE
o) Batare] el 2wzt foh ol@ A
shite] mazold REFS Mz G ©

2 =W Faw Aewnd HFRFYFlA

[«

of AYHoY JFGE vAE =FA

WAz fUAZch AwmAow Razge] He
ool Fe@d#e 15wt% oldte fFA=Ee A ¢
ool ERAFUWAYE AstATle EAHE

w4 A 710 B TS
wepxd B ATl Zn-Fe $EHINE3%
A=)
3

21 AHEY 3 =Y

Age] AgHE 38 2Ae FA7E 0.7mm
o]1, 27]E 100mm X 200mmel kA W7

golgla, YrbAQ AXe HAHA A A

s
-
S

AZAlel 2 AU 2m/sec HEMA] EEHAT
q E2248e dAsgnh 2 2R AF
PCol ols) AFow AolHm EIALL
Hg71e golve o, f#&& &z

s AMHEE FAct EEFxoA FUAE

ro (2 o N

——
Rectifier
Control Box
Heater \
RTD
P .
Flow Control Reservoir
Meter valve Pump

e ——

Fig. 1. Schematic diagram of electroplating appara-
tus.

Table 1. Experimental conditions for Zn-Fe and Fe-
Mn alloy electroplating

Electroplating conditions | Zn-Fe |Fe-Mn

) Zn* (g/1) " 63 -
Bath | Fet'(g/D) 12 20
composi- 7; Mn** (g/]) - 60
tion Cl™(g/D) 240 | 210
Grain refiner(ml/1) 2 -

current density(A/dm?) To0~100| 40

| Temperature(C) 60C
Plavu.ng B Flow rate(m/s) 1.5 N
condition Coating weight(g/m?) | 10~60 5
B B pH 25 | 15

T 2H A e 200cm?o] t.
TZgdo 2582 60CE 332 =FHY &
£2 15m/secz YASIA HFAAZ A A
Aagucg WINPT H EF5e Feltdg
zASYY AL 233 =FABE W
slAz] oz BHeEg 2. E539
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Fig. 2. The effect of coating weights of Zn-Fe layer
on the blister widths of Zn-Fe and Fe-Mn/Zn-Fe
coated steel sheets by SST 800 hrs.
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Fig. 3. The effect of contents in Zn-Fe layer on the
blister widths of Zn-Fe and Fe-Mn/Zn-Fe coated
steel sheets by SST 800 hrs.
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Fig. 4. SEM morphologies for cross section of Zn-Fe
alloy electrodeposits
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Fig. 5. Comparision of blister widths for Zn-Fe and
Fe-Mn/Zn-Fe coated steel sheets with the gradient
types of the Fe content in Zn-Fe layer by SST 800
hrs.
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Fig. 6. Morphologies of the electropainted Zn-Fe and Fe-Mn/Zn-Fe electroplated steel sheets with the gradient

types of Fe content in Zn-Fe layer after SST 800 hrs.
A:Normal(Zn-Fe) B:Top{Zn-Fe) C:Bottom(Zn-Fe) D:Normal(Fe-Mn/Zn-Fe) E:Top(Fe-Mn/Zn-Fe) F:Bottom

(Fe-Mn/Zn-Fe)
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Fig. 7. The effect of coating weights of lower part
Zn-Fe layer on the blister widths of Zn-Fe and Zn-
Mn/Zn-Fe coated steel sheets by SST 800 hrs,
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Fig. 8. The effect of Fe contents in lower part of
Zn-Fe layer on the blister widths of Zn-Fe and Fe-
Mn/Zn-Fe coated steel sheets by SST 800 hrs.
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Fig. 9. Schematic views for corrosion reaction with
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