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Abstract The corrosion resistance of 3 mm sheet of steel Corten A (/% : 0.59C, 0.16Si, 0.31Mn, 0. 14P,
0. 009S, 0.49Ni, 0.52Cr, 0.35Cu) and steel Corten Cr2 (/% : 0.59C, 0. 16Si, 0.30Mn, 0. 14P, 0.012S, 1. 00Ni,
1.94Cr, 0.36Cu) is studied by using accelerated corrosion test salt fog chambers and measuring alternating current (AC)
impedance methoed, and the structure morphology, analysis and corrosion resistance mechanism of rust layer and matrix are
analyzed by using scanning electron microscope and energy dispersive spectrometer. Results show that with etching in 5%
sodium chloride fog for 120 h, the average corrosion rate of steel Corten Cr2 is 65. 86% of that of steel Corten A; the Cr at-
om percentage and chromium oxide rich extent at surface of corrosion layer and plate surface of steel Corten Ci2 are higher
than that of steel Corten A.

Material Index Weather Steel Corten Cr2, 5% Sedium Chloride, Salt Fog, Corrosion Resistance, Cr Content
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Table 1 Chemical composition of test steels / %
A Fh C Si Mn P S Ni Cr Cu
Corten A 0.059 0.16 0.31 0.14 0.009 0.49 0.52 0.35

Corten Cr2  0.059 0.16 0.30 0.14 0.012 1.00 1.94 0.36
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Fig. 1  Morphology of structure of steel Corten A (a) and steel
Corten Cr2

HISRL SRR 9 o FoA X R4 40 22 HI B9 SR PN AT i
J& Corten Cr2 Wh & H B Z ) Cr, Cr & &3 N
il AT B R R RS T RS IR
N RIABEEAES & . IR, N KAAH
B T8 T AR T RIRE LA IR I + BRI YLK
R A R TR R A
2.2 RS

(D IEB G ERIE S Lif 24.,48,120
h G KR AR SERE AL AR TR 1 b,
IR DU LB B B 2 Bk i PR AT R O
SV FEE T e, [ AR, WE R E , Rk
HHGEREEE e ReaAFEFR R, ]
71 Corten A Y B @R T Corten Cr2 B,

(2) @A, LA Corten A 8947 1 JiF o ok R
HBIRER 1.0, %7 bt TS P4 5T 24 48 120 h [
i f5 Corten A $4H1 Corten Cr2 S AHST @ =, 4+
REERWEK 2, K2 AT LUE E|, it 45K Corten
Cr2 7¥ 24 48 120 h Y3578l 2235 /T Corten A
W MEATE 2 120 h B, Corten Cr2 X i) AH %1
B3R K254 Corten A 4R 1) 65. 86% , 3288 Corten
Cr2 SHAIi i MERE AL T 42 Rt i Corten A,
2.3 R AR fh il R

M 3 %38 5% NaCl #5299 0 o I35 1ok 49
Corten A ##il Corten Cx2 N TE 0. 5% NaCl & ¥ H il
A0 TR Al Y 2 AT UL, R 9 99 13 SRS 1R e A7 Y
ZRIR/NBE B RA — W, R
5 R R SE R SN  ZERR (L BHER (38 AR LI, S
TR AR AL 3B FE IR K & IS TR R R 32
AT LASR SR i e AR A B B BRAL R L il R
KBl N & BEmBREN AN, HTEEE



%2 B T A G R LR Corten Cr2 MM & hidk =53 -

F2 o Us B R E AL S (a) (o) (e) (g) Corten A 4KM; (b)Y (d) (1) (h) Corten Cr2

M (a)(b)0 h; (¢)(d)24 h;(e) ()48 h;(g)(h)120 h

Fig. 2 Morphology of surface of samples after accelerated corrosion test, (a) (c¢) (e) (g)
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Table 2 Comparison between corrosion resistance of steel Corten A and Corten Cr2
s . N I o7 T AR 3 +F Corten A
WE o Wmer REE BmE kB KR wm g Do BAE TR AT Coren
rig =4 [6]/h &/ i/ mm mm mm =Y LS A N
g HE/g g mm> (g'mm_z) [g-(mz-h)'l] R/ %
Corten A 24 22,6933  22.6262 0.0671 50.13 30.21 1.93 3369.7 2.01x10°° 0.837 33 100
Corten Cr2 24 33.2606 33.2006 0.0600 50.05 30.24 2.87 34422 1.72x10°7 0.716 77 89
Corten A 48 22.465 0 22.3399 0.1251 50.34 30.18 1.92 3347.7 3.737x10°° 0.778 52 100
Corten Cr2 48 33.2523 33,1347 0.1176 50.14 30.54 2.81 3515.9 3.345x10°° 0.696 82 89.51
Corten A 120 22.368 4 22.006 6 0.3618 50.08 30.18 1.91 3329.4 1.087x10°* 0.905 56 100
Corten C12 120 33.249 3 32.9976 0.2517 50.19 30.52 2.81 3517.2 7.156 x 10 3 0. 596 36 65.86
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Table 3  Natural corrosion potential and current of steel
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Fig.3  Polarization curves of salt-fog-chamber accelerated cor-

rosion-tested steel Corten A and steel Corten Cr2 in 0. 5% NaCl
solution
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Fig.4 Structure morphology, SEM and energy spectrum of corroded layer (a) (c) and matrix (b) (d) : steel Corten A (a) (b); steel
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Table 4 Analysis of corroded layer and matrix of steel
Corten A and steel Corten Cr2 /%
- Corten A Corten Cr2 ]
R iRz EE | mmE %K
C 69.00 1.77 45.33 -
N - - 13.67 -
0 9.03 1.89 15.93 -
Si 1.64 0.31 0.79 0.29
Ca - - 0.62 -
Cr 0.31 0.63 0.81 2.02
Mn 0.19 0.51 0.28 0.39
Fe 19.83 94.89 22.57 96.30
Ni — — — 0.99
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