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Abstract

The characteristics of oxidation for the Zry-4 was measured in the 800°C and high steam pressure (50 bar,
75 bar, 100 bar) conditions, using an apparatus for high pressure steam oxidation. The effect of accelerated
oxidation by high-pressure steam was increased more than 60% in hydrogen-charged cladding than normal
cladding. This difference between hydrogen charged claddings and normal claddings tends to be larger as
the higher pressure. The accelerated oxidation effect of hydrogen charging cladding is regarded as the hydrogen
on the metal layer affects the formation of the protective oxide layer. The creation of the sound monoclinic
phase in Zry-4 oxidation influences reinforcement of corrosion-resistance of the oxide layer. The oxidation
is estimated to be accelerated due to the creation of equiaxial type oxide film with lower corrosion resistance
than that of columnar type oxide film. When tetragonal oxide film transformed into the monoclinic oxide
film, surface energy of the new monoclinic phase reduced by hydrogen in the metal layer.
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Table 1. Chemical composition of specimen

Zr Sn Fe Cr

Zircaloy-4 base 1.35 0.2 0.1

! ‘ Ultrasonic
Cutting, Cleaning dleaning

Gripdipg, (acetone,
Polishing ' alcoho)

A

Fig. 1. Specimen-making procedure.®
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Fig. 3. The temperatures of the outer heater and the
specimen and pressure during experiments
under the condition of 800°C and 100 bar.
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Fig. 4. (a) The weight gains of normal specimens at

800°C at different steam pressures with respect
to time. (b) The hydrogen contents of specimens
oxidize for 1500 sec. at different steam pressures.
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Fig. 5. Weight gains of hydrogen-charged claddings and
normal claddings for 1500 sec at the conditions
of 50 bar, 75 bar, and 100 bar.
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Fig. 6. Weight gain of hydrogen charged Zry-4 were
oxidized for 900 sec, 1200 sec and 1500 sec
under each pressure condition.
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Fig. 7. Microstructures of claddings experimented under
800°C (a) 900 sec, (b) 1200 sec, (c) 1500 sec.
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Fig. 8. The microstructure of hydrogen charged claddings
at 800°C in 75 bar for 1200 sec.
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Fig. 9. Raman spectrum of specimens were oxidized at
800°C in 75 bar for 1200 sec. (a) normal claddings,
(b) hydrogen charged claddings.
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Table 2. Ratio of the intensity

Hydrogen charged
claddings
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