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A STUDY ON PITTING INITIATION SITE OF CARBON STEELS

ZHANG Chun-ya', HU Yu-long’, WANG Guo-rong' , CHEN Xue-qun’
1. The Service of Hubei Entry and Exit Inspection and Quarantine , Wuhan 430022
2. Naval University of Engineering , Wuhan 430033

Abstract ; Three low carbon steels made by different metallurgical means have been selected. Their sus-
ceptibilities to pitting have been compared by means of polarization test,and the pitting characteristic of
different inclusions during pitting initiation has been studied with EPMA , and the solution process of in-
clusions have been investigated with help of agar sealing technique. The results showed that the suscepti-
bility of a boiling steel to pitting initiation was markedly lower than those of killed steels,the pitting sus-
ceptibility of a killed steel treated by rare earth was between the boiling steel and another killed steel. The
inclusions were the sites most susceptible to pitting initiation. Passivity film at boundary between steel ma-

trix and inclusions was the weakest site, where early pitting corrosion was caused. The composition and
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morphology of the inclusion will affect the spillage position of the corrosion products.

Keywords : carbon steels ;inclusion jthe agar enveloping technique
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Table 1 Chemical composition of test steels( mass % )

No. C Si Mn P S Cu Al Nb Ce
1 0.155 <0.01 0.46 0.01650.014 0.01
2 0.13 0.22 0.72 0.013 0.021 0.01
3 0.08 0.27 1.19 0.0250.023

0.075 0.033 0.053
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Fig. 1 Anodic polarization curves of
steels in 3% NaCl solution

Fig. 2 Corrosion appearance in initial

pitting stages of steel 1 and it's EPMA result
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Fig. 3 Corrosion appearance in initial pitting
stages of steel 1 and its EPMA result

Fig. 4 Pitting micrograph and EPMA analysis of
peanut-shape MnO and MnS in steel 1
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Fig. 5 Pitting micrograph and EPMA analysis of a

potato shape inclusion of MnO with silicate in steel 1
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Fig. 6 Micrograph and EPMA analysis of a pit along a long strip-shape inclusion of MnS in steel 2

Fig. 7 Morphology of corrosion

products around MnO in steel 1
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Fig. 8 Morphology of corrosion

products around MnS in steel 2
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Fig.9 Morphology of corrosion products

around rare earth sulfide in steel 3
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