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Estimation of Charpy Notch Toughness for Thermal Aging Specimens of
Cast Duplex Stainless Steel Using Thermalelectric Power Measurement
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Abstract The material properties of cast duplex stainless steel, which is used for main coolant pipes of
PWR (pressurized water reactor) type nuclear power plants, change due to thermal aging. Therefore it is
advisable to evaluate these changes of material properties non-destructively for maintenance of the plant
component.

In order to establish a non-destructive evaluation procedure for the degree of thermal aging of cast duplex
stainless steel, thermoelectric power (TEP) measurements were carried out with a newly made TEP meter
for thermal aging specimens, with different ferrite contents, aging temperatures and aging periods. Then
the relationship between TEP and notch toughness obtained by Charpy impact test was investigated.

As the results : (1) TEP increases due to thermal aging. The higher ferrite content, the higher TEP. The
higher aging temperature, the more rapidly TEP increases. (2) Because of the decrease of Charpy notch
toughness and the increase of TEP due to the fluctuation of Cr concentration caused by the phase separation
of the ferrite phase, TEP increases by thermal aging as the Charpy notch toughness decreases. (3)
Regardless of the aging temperature, the specimens with the same ferrite content have the same relationship
between Charpy notch toughness and TEP. (4) It is possible to estimate Charpy notch toughness with an
error of 100J/cm? by TEP in the beginning of aging. Therefore, it can be concluded that we can estimate
Charpy notch toughness for cast duplex stainless steel by TEP depending on the ferrite content regardless of
the aging temperature.

Keywords cast duplex stainless steel, thermal aging, non-destructive evaluation, thermoelectric power, Charpy
notch toughness
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