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Pit Initiation and Growth Behaviors of Alloy 600 and 690 in Chloride Solutions
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Abstract

Pit initiation and growth behaviors of Alloy 600 and 690 have been evaluated in
chloride solutions at temperature range of 90~280C by use of anodic polarization and
immersion test. The pit initiation resistance significantly decreased with increasing
temperature in terms of the pitting potential and pit density. The growth rate of the pits,
however, decreased with increasing temperature. It is proposed that these behaviors are to
be associated with the properties of the oxides formed on the alloys and corrosion
product inside the pits. There was little difference in the pit initiation resistance among
Alloy 600MA, 600TT and 690TT. Alloy 690TT, however, showed a somewhat better
resistance to pit growth at 90 and 280C than other alloys.
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Table 1 Chemical composition (wt%) of the alloys

C|Si Mn|Cr|{Ni|Cu|Fe| S |Ti|P| Al | N | B |Mo

Alloy 600(0.01{ 0.1 | 0.3 154|75.1| 0.2 | 8.0 |<0.001{0.18| -

Alloy 6900.02(0.36|0.31|30.0|59.6|0.01|9.26| 0.001 |0.330.010.023 |0.033|0.0010.013
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Fig. 1 Effect of temperature on the pitting Fig. 2 Pitting susceptibility diagram as
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Fig. 3 Effect of temperature on pit density
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Fig. 5 Effect of temperature on aspect
ratio of the pits in aerated 10,000 ppm CI’
+ 500 ppm Cu’" solution for 3 weeks
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Fig. 4 Effect of temperature on pit depth in aerated 10,000 ppm CI' + 500 ppm Cu*"
solution for 3 weeks; (a) average depth of 10 deepest pits, (b) maximum pit depth
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