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Table 1 Chemical compositions of test steels(mass %)

code C Si Mn P S Cu Als Cr Ni V. Mo Ti RE
1* 0.155 0.01 0.46 0.0165 0.014 0.01 <0.01
2¢ 0.104 0.245 0.34 0.007 0.0064 0.0044 <0.01
3 0.13 0.22 0.72 0.013 0.021 0.01 0.012
4 0.18 033 092 0.025 0.012 0.074 0.025
5 0.10 0.23 042 0.009 0.002 1.05 2.75 0.08 0.24
6 0.14 035 1.34 0.014 0.016 0.03 0.04 0.11
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Fig.1 EPMA analysis of potato-shape
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MnO and MnS inclusions in 17 steel
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Fig.2 EPMA analysis of large stripped MnS inclusion in 3% steel
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Fig.3 EPMA analysis of grain-shape inclusions composed of aluminate with Ca, Mg and MnS in 5% steel

Table 2 Pitting potential of test steels

code 1#  o#  3#  4#  5#  6#
Epi00/mV —387 —438 —450 —430 —375 —A477
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Fig.4 Pitting initiated at the interface between inclu-
sion and matrix
(a) 17 steel, (b) 3% steel, (c) 57 steel

BARMEEW 57 WEMBEAREER KA 67
B 100 mV 2245 (5% 2).

FlER% O MR b TEEM SEMN (i
W) W E M ALERE, BN S A S
PRGN AE T, T 4 P Sl R S U] 5 0 i A A
I, BRI IA s I AL B R, EERRSER
FA ST BEATHEE A XS o i T B4k B A2 4514 T B FEAL
PP, 5RR, RYE R BREL R A P E,
BN EAN SR, £ —ERE LB T S ma
LR e N . KBTS 7 W@ Flade
B 57 00 8 B QI BELI 5 A XoF b T 9 S 4 5 e A
LR R, ARRAMENES TEA.
4.3  FZYEIFhE R AT R % A& B R

ET R FEER AW, HRAETE
JeFMn G ERTRAL, T I E & S Iy L
WA, AT E N Je 26 5 i ik 2 (R iy FeAL

SEEREZESE, AR AL ORI R SR AN
TR, S X R 2 A SR B LR IE B, AR A
BAR T A s A AR S R e e A
EYHIVRRRIE LA, Seklarskal®) fBRALY Je ALK AL
DB, R T RN (EEHD Gk
R 8P K HST X BiAL A 1R M AR AR
. ERRSEFREN P Mg st E
ZHMB I SC, [F—H P IR AR,
JUPAER — A B Tl A ., ERERS 19 5%
B O B R, REJLVFER —RAL T HA M
b, NFSRYIFER TR ANE, EAILY
W & ez ek R .

o it

(1) 9 S B AE < Il S R T W S0 T B
Ze1d M AL PRBEH N TUR BB R RE T BNEGE,
THHEZE. REETHRERESR, HRE AL
AR E R, LR A BRI DRSS

(2) BERMESWHTRIFE LRSI T4H
ARG EM, Ni, Cr FTRIHEIA B TREARH Y

(3) Wzt i E B R TR . ek
YIis A s BHIE R/ N B W B I BEA L.
THEAMERE ST BB, SR
R N A e TR iy s AR TR AR

SEHR

[1] Yang W, Li Q X, Xiao J X, Local Corrosion of Metal [M].
Beijing: Chemical Industry Press, 1995
(i, BER, Erl. SRMRTEM M], Ju. 2T
HifAE, 1995

[2] Eklund G. On the initiation of corrosion on carbon steel-
s[J]. Scand. J. Metall., 1976,(1): 331-336

[3] TOM aum O B HJ, Translated by Hua B D. Theory
of Metal Corrosion and Protection[M]. Beijing: Chinese
Industry Press, 1964
(H. 0. {EYRRE, EREF SREmmAHAPMER M].
dbxt: A E T ARAE, 1964)

[4] Chen X Q, Kong X D, Chang W S. Mechanism of pitting
by the sulfide inclusions in the carbon steel[J]. J. Navel
Academy Eng., 1997, (1): 1-9
(BREE8E, LR, W7, AR R e R R s Il HL
()], WETREZREM, 1997, (1): 1-9)

[5] Wang J M, Chen X Q, Li G M, et al. Comparison of pit-
ting resistance of two kinds of low alloy hull steels[J]. J.
Chin. Soc. Corros. Prot., 2005, 25(6): 356-360
(EER, e, Z=ERS. WIS St S ik
% [J]. FEERSBE#R, 2005, 25(6): 356-360)

[6] Wang J M, Chen X Q, Li G M. Susceptibility of two types



2H ik 8% R KX T R R 131

low-alloy hull steels to pit initiation[J]. J. Univ. Sci. Tech- (GBI, Brseit, MROEREE. ANEMERREN A & s & BURE &
nol. Beijing, 2004, 11: 555-560. KYLEBIE [J]. FEEH S, 2001, 21(5): 265-272)

[7] Zhang C Y, Chen X Q, Chen D B et al. Research of pit- [8] Szklarska S Z. The effect of inclusions on the susceptibil-
ting susceptibility in low carbon steels and mechanism of ity of steels to pitting, stress corrosion cracking and hydro-
pitting initiation[J]. J. Chin. Soc. Corros. Prot., 2001, gen embrittlement [J]. Werkstoffe und Korrosion, 1981, 32:
21(5): 265-272 478-485.

EFFECT OF METALLURGY FACTORS ON SUSCEPTIBILITY
TO PITTING INITIATION IN STEELS

ZHANG Heng', CHEN Xuequn?, CHANG Wanshun?
(1. 92601 Navy, Zhanjiang 524009;
2. Department of Chemistry and Material, University of Naval Engineering, Wuhan 430033)

Abstract: Several low-carbon steels and low-alloy steels with representative metallurgical factors were selected.
Their susceptibility to pitting initiation was compared by means of polarization test in 3% NaCl solution with
pH=10. Characteristic of pitting initiated by inclusions in steels was analyzed with the EPMA. The results
showed that the resistance of susceptibility to pitting in boiling steel was obviously better than that of killed
steel, the resistance of susceptibility to pitting in killed steel treated by rare earth was improved, between boiling
and Kkilled steel. The resistance of susceptibility of Ni-Cr steel to pit was higher than that of Mn steel, which
indicated the susceptibility to pitting initiation was significantly affected by alloy elements. The inclusions were
the most primary sites of pitting initiation. Passivation film of boundary between steel matrix and inclusions
was the weakest and pitting was firstly initiated there.

Key words: boiling steel, killed steel, low-alloy steel, pitting, inclusion



