$35% F5H Hp [ 4o 13 i3t Vol.35 No.5
2016 4E 5 A MATERIALS CHINA May 2016

5% BB 1 X9 0% 3L R L A i 6 1 RE B9 52 i

FBAE, MBI, RER, B oAk
(1. EWH HBREWRARAF, L 200941)
(2. dbEtRHE R M BEP L, dEE 100083)

o OE: T R IR R T AR B W S R R 2, R X AR 2 TR o i 1
Wi, 32 FHEE R FiL Ak 2 W Al 2 60 T () 2R TR SV MR 10 8 b AT o BEAT 1 X LLBIFSS , 348 2 B
ok S T X AR AS 767 B R T DB 5 RE AT T . S5 RMIRARR AR I, ARk
LT il L 2 B D, TR PR B AT, X5 R BT B I R MR A O, SRS EER
WIS LG, LA AR SR i AR K TSR M R, BRI AR A B B, T
VB 45 SC U0 45 SR W, AR 2 TR [ o7 A7 0 B B O AL RS R A, EL T A o7 IR A AT 0
WA 3 % P9 44 AT (R A TR 45 o AR SR BB, vl I 7 SRR ) P S 5 B Je /N, B ol i, 3 8
BE ey, Al WL O B R RN £ | MR A), IR TR R 2

KEEWR . AEUAR, Y, MRS, TRIBE; fRAHEEREE

RESES. TG174.48 XHARERD: A XEHRS 1674-3962(2016) 05-0396-05

Influence of Residuals on the Corrosion Resistance

of Cold Rolling Sheets

FANG Baiyou', YANG Minna®, HE Zebang®, LU Lin’
(1. Baosteel-NSC Automotive Steel Sheets Co., Ltd., Shanghai 200941, China)
(2. Corrosion and Protection Center, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The affecting factors of the residues remained on cold rolled steel sheets and their influence on the corrosion
resistance of the sheet were investigated in this paper. The electrochemical behaviors of the sheets with different surface
status were studied by potentiodynamic method, and the rust prevention performance of the sheet during the processing in-
terval was evaluated by simulated corrosion test. The results showed that the sheet presents a better corrosion resistance
with a smaller corrosion current density when more quantity of residue oil and less amount of residue iron were detected on
its surface, which is related to the shielding effect of the rolling oil. Compared with the effect of rolling parameter, the type
of rolling oil is the key factor to determine the retention of residues on the surface of sheets, which has a further influence
on the rust prevention of sheets. In addition, an inhomogeneity of electrochemical status is manifested on the sheets collect-
ed from different surface locations, and the extent of corrosion for the sheet from mediate location is the smallest, which is
in good agreement with the results of simulated corrosion test. Nevertheless, all sheets keep a relatively good corrosion re-
sistance in three days.
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Table 1 Chemical composition of BO steel sheet( w/%)

C Mn P S Al Fe
=<0.08 <0.45 =<0.030 =.025 =0.015
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Fig. 1 Schematic diagram of sampling
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Fig. 2 Comparison of polarization curves of different steel plate sam-
ples with oil in 3. 5%NaCl solution
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Table 2 Results of electrochemical test and contact angle test
for intermediate position samples of different steel
plates with oil
Sample E.,./mV I../mA - cm™  Contact angle/ (°)
AO -0.44285 16.084 75.9
BO -0.39437 9.186 79.5
BN -0.38595 6.986 83.2
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Table 3 The quality of samples before and after cleaning and the constituents and content of residue

Weight before Weight after

Residue content

Fe residue content Oil residue content

Sample cleaning/g cleaning/g /mg + m™? /mg + m™2 /mg + m™2
AO 23.841 25 23.833 65 1013.33 67.07 946.27
BO 21.119 85 21.111 05 1173.33 65.86 1107.47
BN 19.366 7 19.355 45 1 500.00 43.97 1 456.03

Note : One side area of the sample is 37.5 c¢m?
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Fig. 3 Comparison of polarization curves of different position

samples of BO steel plate in 3. 5% NaCl solution
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Table 4 Electrochemical test and fitting results of different

position samples of BO steel plate

Position E . /mV I, /PA + cm™
Operating side (A) -591.478 37.676

Middle (B) -555.741 29.733
Driving side (C) -600.545 39.313
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Fig. 4  Surface photos of different position samples of BO steel plate after seven days in hot and humid compression

test; (a) operating side, (b) intermediate and (c¢) driving side
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Table 5 Statistical analysis of corrosion of different position sam-

ples of BO steel plate during damp heat test

Rusting sample amount

Sample
Id 2d 3d 4d 5d 6d 7d
Operating side (A) 0 0 2 3 4 4 5
Middle (B) o o0 2 2 2 2 2
Driving side (C) _ 0 0 1 3 5 5 5
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Table 6 The evaluation results of the corrosion degree of

different position samples of BO steel plate

Corrosion degree of different position
samples of BO steel plate

Sample No. 74 14 d

A B C A B C

1 11 3 4 14 3 13
2 1 0 1 3 0 2
3 0 0 1 0 0 3
4 4 0 0 5 1 1
5 1 3 1 6 4 2
Average value 34 12 14 56 16 42
4 % i
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