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The Accelerated Oxidation of Zircaloy—-4 at 700~900 T

in High Pressure Steam
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Abstract

To find the effect of pressure on the high temperature oxidation of zircaloy-4, an autoclave
capable of measuring the degree of oxidation at high temperatures and high pressure was
manufactured. The specimens-used in experiments are commercially available Zircaloy-4 used
in Kori nuclear power plants. All the measurements were done at 700~900C in steam.
Pressure effects were noticed. The oxide thickness was much thicker in high pressure steam,
comparing to that in the 1 atm steam. And, the higher is the steam pressure, the thicker
hecomes the oxide. The enhancement of oxide growth rate at 700~900C in high pressure
steam is approximately propotion to the power of 1.0~16 of the ratio of experimental steam
pressure to critical steam pressure. There is a critical steam pressure above that the oxidation
rate enhances. The critical steam pressure was measured as 30~40 bar. The enhanced
oxidation seems from the oxide cracking due to the tetragonal to monoclinic phase
transformation at high pressure steam.
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