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Influence of Carbon, Phosphorus and Sulfur on Thermoelectric Power of Fe-Cr-Ni Alloys
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Abstract The mechanical properties of cast duplex stainless steel, which is used for main coolant
pipes of pressurized water reactor type nuclear power plants, change due to thermal aging. Therefore it is
advisable to evaluate these changes non-destructively for the maintenance of the plant components. In previous
studies, it has been shown that thermoelectric power (TEP) measurement is an effective method for evaluating
thermal aging of cast duplex stainless steel, and the change in TEP is explained qualitatively by Cr concentration
fluctuation in the ferrite phase. But the TEP estimated by this model is different from the measured one. One
of the reasons for this difference is considered to be the influence of other elements added in cast duplex
stainless steel.

0 In this study, the influence of C, P and S contained in stainless steel on TEP was investigated experimentally
by measuring TEP of model alloys, which were Fe-Cr-Ni alloys containing one of the low elements (C, P
and S).

[J The TEP of Fe-Cr-Ni alloys decreased as C concentration increased but did not change by fluctuations of
P or S in the range specified in JIS SCS14A. The rate of change of TEP by C concentration was 0 4.6y V/
0 (wtl ); the negative inclination agreed with the previous studies, but the absolute value was a little smaller.

Keywords cast duplex stainless steel, thermal aging, thermoelectric power, carbon, phosphorus , sulfur
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