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The Effect of Calcium Treatment on Pitting Corrosion
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Pitting in chloride containing aqueous solution occurs mainly on manganese sulphide. Adding a
slight amount of Ca as an alloying element prevents the MnS formation, since Ca is a stronger
sulphide former than Mn. In this work. calcium treated Type 316L austenitic stainless steels
have been investigated electrochemically to evaluate the effect of modified inclusions on pitting
corrosion. Staircase polarization measurements were performed in 3.5% NaCl solution, where the
occurrence of pits in materials caused current spikes. During staircase polarization test, steels
with calcium treatment show low and discontinuous current spikes while those without calcium
treatment show high and continuous current spikes, The results show that calcium treatment in
Ca/S ratio of 1~2 leads to an increase in the pitting potential of several hundred mV. A
relationship between the calcium treatment and pit initiation sites was described.
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C Si Mn S Cr Ni Mo Ca Al Others
Type . . . 0.001~ | 0.002~ Ca/S:05~73
S16L <003 | <06 0.7 <0002 175 12.2 2.2 0.0095 0.035 AL/O01~65
0.01 0.3 0.3 0.0022 30 0 4 0 0 Nb:0.33
30Cr- 0.01 0.3 0.3 0.0022 30 4] 4 0 0 Nb:0.31, Ti:0.09
4Mo 0.01 0.3 0.3 0.0022 30 0 4 0 0.05 Nb:0.30, Ti:0.11
0.01 0.3 0.3 0.0022 30 0 4 0,002 0.05 Nb:0.32, Ti:0.10
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Fig. 1. The aluminum and silicon inclusion content with

aluminum addition
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Fig. 2. MnS Inclusion morphology of the untreated steel
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Fig. 3. Inclusion morphology of calcium treated steel(Ca/
S ratio of 1.26, Al/O ratio of 3.4)
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Fig. 4. Inclusion morphology of calcium treated steel{Ca/
S ratio of 1.56, Al/O ratio of 4.48)
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Fig. 5. Inclusion morphology of calcium freated steel(Ca/
S ratio of 7.23, Al/O ratio of 5.36)
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Fig. 6. Staircase polarization result for untreated steel
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Fig. 7. Staircase polarization result for Ca-treated steel
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Fig. 8. Staircase polarization result for Ca-treated steel
(Ca/5 ratio of 1.56, Al/O ratio of 4.48)
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Fig. 9. Staircase polarization result for Ca-treated steel
(Ca/S ratio of 7.23, Ai/O ratio of 5.36)
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Fig. 10. Micrograph of localized attack at oxide and matrix interface and EDX maps(a) SEM micrograph (b) image of O

(c) image of Si (d) image of Mn

Fig. 11. Micrograph of localized attack at oxide and matrix interface and EDX maps (a) SEM micrograph (b) image of

Ca (c) image of Al {d) image of O (e) image of S
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Fig. 12. SEM micrograph showing pitting on aluminate of
the untreated steel
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Fig. 13. Variation of potential with time for experimental
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