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Relationship between Corrosion Initiation and Surface M or phology of Automotive
Sheet in High Temperature and Humidity Environment
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(1. Baosteel-NSC Automotive Steel Sheets Co., Ltd., Shanghai 200941, China; 2. Institute for Advanced
Materials and Technology, University of Science and Technology Beijing, Beijing 100083, China)

ABSTRACT: The work aims to explore the influence of surface morphology on the corrosion resistance of automotive sheet in
storage and transportation. The initiation laws of rust points of two kinds of interstitial free (IF) steel exposed to the simulated
high-temperature and humidity environment were investigated in the early corrosion stage and the surface morphology of auto-
motive steel sheet was characterized by white-light interferometer to explore the surface factors affecting the corrosion resis-
tance of automotive sheet during storage and transportation. The automotive sheets with different surface morphology features
could not be characterized solely by the average roughness parameter S,. Thus, the corrosion resistance of automotive steel sheet
could not be evaluated by S,. Moreover, the surface electrochemical activity directly depended on the maximum peak height S,

and maximum valley depth S, of IF steel surface in the initiation stage. In the stage of rust point expansion, the peak aggregation
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degree on the surface of automotive sheet had a more significant effect on rust point expansion. The larger the values of S, and

S are, the greater the speed of rust point initiation is. The higher aggregation degree of peak is, the greater the speed of rust point

propagation is. The results are anticipated to provide a new perspective and possibility for enhancing the corrosion resistance of

automotive sheet.

KEY WORDS: interstitial free steel; rust point initiation; high-temperature and humidity environment; surface morphology

feature; height distribution curve
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Fig.2 Two-dimensional surface morphology of DQ steel
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Tab.l Three-dimensional roughness parameter of DQ steel

Sample No S/pum S/pm S/pm S/um S/um
DQ-1 0.879 70 1.073 17 7.824 71 —4.635 22 3.189 49
DQ-2 0.879 43 1.082 94 10.170 31 —6.610 10 3.559 31
DQ-3 0.892 08 1.081 49 6.833 28 -3.509 22 3.324 056
DQ-4 0.886 94 1.073 92 10.737 57 -3.6397 7.0979
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Tab.2 Valley proportion of various DQ steels
Sample No DQ-1 DQ-2 DQ-3 DQ-4
Valley proportion/% 49.82156 51.10278 52.26675 51.55796
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Surface morphology and potential of DQ steel sample: a) AFM topography image; b) AFM potential image;

¢) topography profile and the corresponding potential profile in Fig.a and Fig.b along the line



F178% F 12

T A A BRI R A A R T ok A R AR R A 1 5 R - 105 -

A R A DO WA R A ALk R X g 2 ek
K, MR A 22 Mk, b 4 J8 el i 2 B 50
FoR . Bk, MREE T S, MR/NAT LIHERTHE
T AR PP, X R DQ-2 Fll DQ-4 AR A S A
BEZEHE ., WEEENE, RE 4 S ik, H
& DQ-4 IAMATER ML I 1 EY) 2 h B &EZH
Bk, x5H S BREAX, WS SR LT
whERE AL E 2 BAN, T DQ-1 Al DQ-3 A
HREEARAXIYS), H SE/N, HIERAIFEE T
R AT AR B IEPE . AR, DQ-1 B4 S K
%, XJEm T HIEA 5 A R B, XA
BRI, WA He b HER i RO

DQ A 2 If 48 S5 2 i - TP A 30, P
1 AR LA 7 B RN LA R LR R RLRE B B E T
DQ R T FRIFE A3 o B A ST-4& FL ] g Fn L ER A
B BE R 2 (145 DQ 4K HA T KAy w4 B AR L i,
ot hnigiz g A R DQ MM MR, ATLIE T 42
B ARV 04 70 ) PN 224 0k /N - 4 L ) g o L 1 A
JE, LAYSR /I 2 T 90 6 AR 7 45 A AR T 75 B8 22, B i vk /)
DQ 4 JE kB A= 0K 50 1 .

2.2 BH Mtk

2.2.1 BHNREELER4FIE
Xt BH G442 18 48 S A T, BT A AR

¢ BH-3

FrEmFRE R, WK 6 Fin, UL, 5
DQ ML, BH 43 iR 4 ok e A1 48 1) o3 A 55k
gz, Hof, BH-4 R4 R4 15 5 Hoph = FhialBE
A 22 50 BH (2., a0 5 /0, LI 6 P R X v R
5, PSR TR KO b AEXT R, A
W, WAPT SRR, Fo A = 2l iR 2R 1wy 04
W2, RSP A% 5 R /A Tl & m . [FET
AT LU 315X — 2H A 2% 1/ B DG A v T
R, (ARSI 2 BT o ok e i D 2 3t
FRESE S, S Ml S MZEFWaedamiuE, B
BH-1. BH-2 1 BH-3 ikt 40 3 1 S (IR AR 5o — 2K,
BH-4 U2 R A 1 R IR ZE R

VU2 BH MR R M FE SR 3. x5
FESEC S, S VLI S, AT AT, AT = 4N
TS, AR S8 i, o w22 51 .
BH-4 U 20 X A 3% TRDRL RS B B W 22 LU = A ok, ixX
S T R T A AE A B AR I I e T Stk —
U0 UE VU A BH 90 2 1 ™ 1 A WA AR g L, R A
XoF v BE A A B 4 Lo A i e, Wil 7 iR, ml L
B, AT AR A A X B o A A AR S
S, ERA A AR IE AR A SR A o A, He i i
2, BH-4 Wil SHT = MrAaE2ZET, XS R
& RN TS, HREMAERZ  XES
AP AR T, S5 WLE 4. BH-1 AL

El 6 BH @t 4L 55

Fig.6 Two-dimensional surface morphology of BH steel sheet
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Tab.3 Three-dimensional roughness parameters of BH steel sheet
Sample No S/um S/pm S/pum S/um S/um
BH-1 0.756 25 0.934 29 6.364 23 -3.419 35 2.944 88
BH-2 0.778 21 0.952 54 6.540 91 —3.424 60 3.116 31
BH-3 0.756 32 0.931 89 6.388 55 -3.415 44 2.973 11
BH-4 0.942 12 1.164 09 7.620 69 -3.436 23 4.184 45
* 4 AREMZE BH MR MAERET G LG
Tab.4 Valley proportion of various BH steel sheets
Sample No. BH-1 BH-3 BH-4
Valley Proportion/% 48.69438 50.06671 49.86991 51.66764
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Fig.7 Relative height distribution curve of BH steel sheet
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Tab.5 Proportion of rusty area on various BH steel samples

Sample No. BH-1

BH-2

BH-3 BH-4

Proportion of rusty area/% 7.324

2.962

3.265 1.865
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