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Abstract; Cold-rolled IF steel plate has been widely used in automobile and other industries, but
the corrosion resistance of the surface is very poor. The effects of the surface element enrichment
behavior on corrosion resistance of the cold-rolled IF steel plate were investigated by GDS, XPS
and SEM in the experiments with different processing conditions. The results showed that the
element enrichment on the surface of cold rolled plate has obvious influences on the corrosion
resistance. The corrosion resistance decreases with the increase of Mn enriched on the surface of
cold rolled plate. The enrichment of Mn on the cold-rolled plate surface can be effectively reduced
with the increase of the plate-passing speed and the dew point temperature during the continuous
annealing process. The corrosion resistance of the cold-rolled plate can be effectively improved by
increasing the inlet temperature of the quenching tank.
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Table 1 Chemical composition of different kinds of cold-rolled plate ( mass fraction) %
5 B Fof C Si Mn p S Nb Ti B

1 AN IR AR 0.021 <0.03 0.16 0.013  0.0082 <0.010 0.001 <0.000 1
2 TR IF 8 A 0.0033  <0.03 0.17 0.018 0.012  <0.010 0.067 0.0006
3 FHEIR IF B 0.0016 <0.03 0. 14 0.008 0.0066 <0.010 0.067 0.0001
4 FNEIR IFH C 0.0019  <0.03 0.15 0.010 0.0052 <0.010 0.068 <0.0001
5 fE 1 %R IF 49 D 0.0019  <0.03 0.20 0.013 0.011 <0.010 0.056 <0.0001
6 HHEER IF W E 0.0025 <0.03 0.09 0.012 0.0088 <0.010 0.049 <0.000 1

2 ZER5HE

2.1 REMREELY S0
X1 A 6 Bl [R5 G i v FLAREA T

I AL P, SR 55 BRI Db A D AR T 1S I Ao ek B 7
R HAR I E AR, Z 5, X L3 A W) 8 5L AR
% A B AT 5 o ko 7 A I [ 119 22 5, L

Nk 2 s, 3R 2 ATAL, 6 B[RV AL AR ik &



%64 Mir 25,

IF SR A FLR R B L& 8 AT A R d ot

805

THT P9 AR 5 B (R A7 I A0 2 5 . A SR TR 2 5L
M NO. 1 GEBRMKHR AR NO. 2 Fih [H %R 1F %
LA NO. 6 2R T i il 1 A - | JHC % 7 6 475 s [
¥IKTF 8 min; 117 24 6 Flva %L AR 2 1 4 AL B 2 bk
}a LV FLAR R T Db AT PR B B 2 5 O
o AT [R] 2 F 8 min. X156 BH R FLAR R T 45
*ﬁ&m?*’%ﬁ,ﬁ\ﬂﬂ@ A I S i 2 B R
SRR R EIE B A OC. S T B 6 Fh
BRI TR B EIE0, KH GDS 4347 7%
UM Y Mn F1 Si JC R /A, Hgh B Aan
1 iR, Bl 1a AT R0, 5 865 il iy NO. 3, NO. 4,
NO. 5 ¥R 1H Mn e E B4 W, H T 54
ek 2. 8% (NO. 4 BUFE) , UREE T 140 nm. T
PR I NO. 1,NO. 2,NO. 6 ¥ 5L ARZE M Mn Ji

EEIIAE] 0.5% ,IRERZ) 25 nm. T Si LR
B E A RIREEAE S5 i) NO. 3,NO. 4,NO. 5 4L
3.0 B (ﬁ) o 1#
— 2#
2.5 ¢ 3#
— 4#
— 5#
" 2.0 + — 6%
c)
S L5t
E3
1.0 |
05}
0 2IO 4IO 6I0 8I0 l(I)O 1I20 1:10 160
BE/mm
B 1
Fig. 1

M1 Si & f W i T il 347 NO. 1,NO. 2,
NO. 6 AHUMRET Si S AL (WE 1b s ). i
TP Ve SR St JCE & AR IR BE 2924 nm, 111 &)
A ELRE Si B A2 110 nm.

F2 AEFEREIRAREELFER
Table 2 Rust time of different kinds of cold-rolled plate
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Depth analysis curves of Mn and Si elements on the surface of cold-rolled plate GDS

(a)—Mn; (b)—Si.
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Fig. 2 Surface morphology of cold rolled plate
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Fig. 3 Analysis of oxide composition of cold-rolled plate surface

(a)—AES 43#F; (b)—XPS 43#f.
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Fig. 4 Effect of annealing process on Mn element enrichment on the cold-rolled plate surface
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