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Abstract

A new zirconium alloy, low-Sn Zircaloy-4 was investigated to see the effects of high pressure steam on
the oxidation at high temperatures. High pressure steam turned out to enhance the oxidation at high temperatures
below 1000°C. The oxide layer growed to deviate from the uniform layer under high steam pressures, and
usually cracks were found at the thicker parts in the oxide layer. High pressure steam seems to destabilize
the tetragonal oxides near the metal layer, and the monoclinic oxides transformed from the destabilized tet-
ragonal oxides are structurally not sound, resulting in enhanced oxidation under high pressure steam.
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Table 1. Main Chemical composition of low-Sn Zircaloy-4
Specimen | Sn (wWt%) | Fe (wt%) | Cr (wt%) | Zr (wt%)
Zircaloy-4 1.35 0.2 0.1 base
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Fig. 1. Apparatus for high temperature oxidation under
high steam pressure.
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Fig. 2. Temperature and steam pressure change during
experiment (specimen oxidized at 800°C, 8 MPa).
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Fig. 3. Measured weight gain of Zircaloy-4 at different
steam pressures.
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Fig. 4. Measured oxide thickness of Zircaloy-4 at
different steam pressures.
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Fig. 5. Surface appearance of specimens after oxidation
at 900°C.
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Fig. 6. Metal layer's microstructure of Zircaloy-4.
Fig. 7. Microstructure of Zircaloy-4 oxidized at 900°C.
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Fig. 8. SEM Image of oxide layer
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Fig. 10. Mechanism of steam pressure effect
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