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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 0.33 0.92 0.025 0.012 - 0.074 - - - - - 0.025

5♯ 0.10 0.23 0.42 0.009 0.002 - - 1.05 2.75 0.08 0.24 - -

6♯ 0.14 0.35 1.34 0.014 0.016 0.03 - - - 0.04 - 0.11 -w OaiFl }
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Fig.1 EPMA analysis of potato-shape MnO and MnS inclusions in 1# steel

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# 2# 3# 4# 5# 6#

Eb100/mV −387 −438 −450 −430 −375 −477

4# w�a�2,�$�< 1# �H9< 3# R��
3.3 �0E(&"7�<7�WXw�19���aw�K�! 4�/�
�19ojuw�a��(
-aD)sD4<}�"p�19w*�Z�X��aY{k��19wY
�K
$�<w�19�N4p
a�0�p�! 4a���H9<w�19NI�p
a�y0�p�! 4b���A�}f.< 5# w�19N`p
(a�yo�p�! 4c��
4 7&
4.1 N P5���8.%H>�F�RC4-a[�)_D{`
<}�w�ab5�[.?
(Zqt5n.I�b.tw�ab5�[o}�w�qoN(`�G(�%�N�4-�ab5�[�4I [3] B0<`ODr��?<w�ab5�[�fu�L
O 4 α–Fe `wOD�C�& Fe GNw�tb�2�EdOD�w�2N�e
−0.43 V -t3 0 V[2]�24I`EWw�203.�2
%k<`��wB&��0 d8L��
3.w 0 V Kr� d8L��Ciw −240 mV x��}���'M<w-a�2�8L��Ci`0
−700 mV x�
�a�20 −400 mV∼−500 mV��

y>oz
�<`ODriw�?
(�ab5�[�Fl�?
Fe'qwZqt5n�I
E6�z�I Fe 'q\ �tÆw�a
�?<w�a�2�Kb>z [4] ;k<%��<7��D Al i�(�a�2wP�
B07&�e<
(<`�D AliN�%�/�<`'rO
��<`�D Al iw:�
<w�a�2 }�EdUvo*�<`wODri�P
y6�BtT%wOA�Eo���-<`ODrwC�#GU�
}�W�CW<`::rai
�0<` O juf4�rt9�1`�qo
N�e{t-ap
`w�2iR4}�O
Q�%�%C(�ab5�[?}�F4aO�t��C
rt/�R|�-aF9J�`
$�<w{t-a�2u&H9<? 30 mV x� [4]�Ni w�ab5�[& Fe ?
<`�� Ni %�
yN��?<}�w�ab5�[�Fa Ni "?w�A℄�<
({t-a�2u&��<? 20 mV∼60 mV[5]
(�a�2y?v�
Ngt$�<wx#�
4.2 N P5��})	�+>�F�RCk</��tÆw5�[�.t�a�2w�LGi
��t.tw�t�a..
�tÆ.5�
(��a[�.
�Ti %Vw�ab5�[47?
qo(�tÆ^&5�
(�a�2N?g 12

V�r<`�"�w Cr `
<w�a�2yFlZ?
7^<w�a�2&�<?v���go Cr�NiaiTw}f.<
(�a�2y&��<?
F�



130 `W-a��pb! 29E130 `W-a��pb! 29E130 `W-a��pb! 29E

Fig.4 Pitting initiated at the interface between inclu-

sion and matrix
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EFFECT OF METALLURGY FACTORS ON SUSCEPTIBILITY

TO PITTING INITIATION IN STEELS

ZHANG Heng1, CHEN Xuequn2, CHANG Wanshun2

(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 killed 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


