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Effect of Inclusions in Low Alloy-steels on Pitting
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Abstract: Two low alloy steels with similar chemical compositions were selected as objects of research. Inclusions in them
were analyzed by electronic probe micro—analyzer. The effects of inclusions in low alloy—steels were discussed by polarization tests
and simulated occluded corrosion cell combined with microanalysis. The results showed that the inclusions in low alloy-steels are
the main pitting initiation and the sulfide inclusions are easier to cause pitting corrosion than other inclusions; inclusions also
accelerates pitting corrosion propagation and forms deep pit after dissolving; pitting potential of the alloy—steel by calcium treated
and refined secondarily was nobler than that of the steel without because of the less and smaller inclusions; at the same time, pitting
propagating rate of the steel treated by calcium and refined secondarily was also less than that of the steel without treatment.
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Table 1 Chemical composition of the test steel
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W c S Mn P S NG Mo v Ti Cu
A 0084 05 102 0013 0007 084 052 013 003 0.28
B 010 062 102 0017 0011 067 071
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Fig. 1 Simulated occluded corrosion cell device
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Fig. 2 Inclusions in the steel
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Fig. 3 Polarization curves of the steels
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Fig. 4 Pitting forms induced by inclusions in the steel
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Fig. 5 Curves of anodic current density vs. time
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Fig. 6 Corrosion micrograph of the steel after simulated occlud-

ed corrosion test
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Table 1 The fitted EIS parameters of Cd electroplated A3 steel samples
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Cu/F 1.87 x10° 6.56 x 107 298 x10° 1.65%x10° 5.52x 107 495 x 107
R/Q 1.52 x 10* 2.71 x 10* 1058 1.33 x 10* 3.33x 10* 6129
W/(S-s") — — 5.58 x 10™ — — 1.96 x 107
WEiR2E 3.50 x 107 5.61 x10° 8.27 x 10 1.17x 107 497 x 10 1.74 x 107
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