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Influences of dissolved hydrogen and temperature on corrosion behavior of

Alloy 690 TT in simulated PWR primary water condition

INH  EF (Takuyo Yamada) *!
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Abstract The effects of dissolved hydrogen(DH)concentration and temperature on
the corrosion behavior of Alloy 690 TT in the simulated PWR primary water system were
investigated. It was observed that the morphology of the outer layer oxide film changed depending
on the DH concentration and temperature, and it was found that needle-like precipitates were
formed under low DH concentration conditions and spinel oxides were formed under high DH
concentration conditions. In addition, the formation of needle-like oxide was dominant at the
higher temperatures. As a result of determining the parabolic rate constants k,[m?/s]from the
oxide film thickness and the test time, it was found that the corrosion rate did not show the
simple Arrhenius-type temperature dependence that increased on the high temperature side,
but that increased on the low temperature side. This suggests that the corrosion behavior of
Alloy 690 TT is related to a corrosion mechanism other than a diffusion-controlled reaction such
as for oxygen.

Keywords PWR primary water system, alloy 690, dissolved hydrogen, film thickness
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C Si Mn P S Cr Fe Cu Ni
AR 0.022 0.32 0.31 0.010 0.0016 28.86 8.86 0.06 61.05
B# 0.019 0.30 0.32 0.009 0.0006 30.18 942 0.04 59.25
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290 320 330 340 350 360
0 - - - 1037 h - 1037 h
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