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Corrosion Resistance of Weather-Resisting Steel 09CuPCrNi and
Ultra Low Carbon Bainitic Steel (ULCB)

Wang Zhifen, Li Pinghe, Guan Yun and Chen Qingfeng
(Research and Development Center, Wuhan Iron and Steel ( Group) Corp, Wuhan 430080)

Abstract The corrosion resistance of 14 mm plate of steel 099CuPCrNi (0. 09C, 0.35Mn, 0.09P, 0.31Cu, 0.45Cr,
0.31Ni) and ULCB steel (0.05C, 1.61Mn, 0.51Cu, 0. 17Cr, 0. 26Ni) was measured by periodic dip corrosion test and
the corrosion resistance mechanism was studied by polarizing microscope, X-ray diffractometer and energy dispersive spec-
trum analyser. Results showed that the corrosion resistance of ULCB steel was better than that of steel 09CuPCrNi and it
was found that there were dense inner rust layer consisting of a-FeOOH, B-FeOOH and Fe,0, and loose outer rust layer
consisting of a-, y- FeOOH and Fe, 0, , and the copper and chromium alloy elements enriched at rust layer - steel substrate
interface and in rust layer.
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Table 1 Chemical compositions of test steels /%

RN C St Mn S P Ca C Ni
ULCB  0.05 0.29 1.61 0.005 0.005 0.51 0.17 0.26
09CuPCrNi 0.09 0.36 0.35 0.006 0.094 0.31 0.45 0.31
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Fig.1 Structure of ULCB steel (a) and steel 09CuPCrNi (b) ; and effective grain size distribution measured by electro backscattering

diffraction (EBSD) (¢)
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Fig.2 Weight loss and corrosion rate of ULCB steel and steel
09CuPCrNi in each corrosion test period
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Fig.3 Polarized light microstructure morphology of rust layer of

ULCB steel (a) and steel 09CuPCtNi (b) : upper- mounting mate-

rial; medium- rust layer; lower- steel substrate

B3 BXAMWLEMEWEHM ULCB
09CuPCrNi 8185 2 AR U , T i T 4 1% 1L K BUAR
H, RBHANEEREHRN IEERGRHE, G
HHEEEHREMER, XAESTENERR
WAX, ETROIEHREON ARG, KA R
BRI EERAENER.

B ULCB 94 #0 09CuPCrNi 4/ X-ray fi7 5 48 45
HRBRERTH, ABRNOAFREEES o
FeOOH ,8-FeOOH # Fe,0, 4 i, M5MEZ M 35 iy
a-FeOOH ,y-FeOOH # Fe,0, 4, JEm=Y K
FERERAE a-FeOOH (44:5°) .B-FeOOH (3
FHLTTE ) y-FeOOH (£F 87" ) 1 Fe, 0, ( %k
F)o XEREHBYE Fe* MR, L, y-
FeOOH RESEHE R ERE=Y, ELH TR o
FeOOH i Fe, 0, , M R H T B P E
FHFEFE 4% R B-FeOOH, &5 2% B % il
A 1 = SR AIBUF HEF) g : FeO \Fe (OH) , ,y-Fe, 0,
y-FeOOH 1 o-FeOOH, IR {Z fE B B ME B B, k5,



w2

EEAE BRI KW (ULCB) AR & 09CuPCeNi BT 33

B RAERREE RIREN o-FeOOH H, HIL,
HEEE R «FeOOH HBEMM N #HYE, BT
HHEREEMARAFERENEE T, HENS
EH & IA B-FeOOH, M4H 4% = I 7 7E /A 1
7=#) y-FeOOH, MMIMERE FEMB S EREE
FETEH) o-FeOOH #1 Fe,0,,

1 ULCB 4X%1 09CuPCrNi 4X4% 28 H 5 X 447
W, B RRNERFH Cr AR ML &
BRTEER MZENENNZH THE(BR4), A
F Cr [FFHWERML, AR KRR &
GUECGCHEESERAE, MHAMTELTEN

PR

RoyUAREFafi sk, I Cr w5 Fe LB
B, AUARNESEHEREED, e BoRRT
a-FeOOH §1 Fe WAL B, ERM TG & TRANAE
S, Bk Cr EAEMH o-FeOOH FRK KHIE
A,Cr TR E R RHTE RBENNKEER,
XER AR ER, R T IR

Cu TTE B £ 7 ULCB % F 09CuPCrNi 48
GREESMEATMRAEME. Cu TEREFZHH
A5 Cr TREMMER Cu >, AR CGu B H
AEE(R4) FRERENIHAR . REXEZ
B M0, 55 E P LA la-FeOOH ,y-FeOOHZ

B4 ULCB %§(a)#109CuPCrNi §9(b) NE-FEEEM Cr.Cu 5HE
Fig.4 Distribution of Cr and Cu in section of steel substrate - rust layer of ULCB steel (a) and steel 09CuPCrNi (b)
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