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Abstract

To investigate the oxidation of zirconium hydride, the corrosion test on pre-hydrided SZA-4 alloy
prepared by gaseous hydrogen charging method was performed in an autoclave. Results showed
that under high tensile stress produced in a-Zr matrix at the oxide/metal (0/M) interface, hydride
reorientation took place and led to the transition from 8-ZrH1.66 (fcc structure) parallel to the O/M
interface to £-ZrH; (fct structure) perpendicular to the O/M interface. e-ZrH; oxidized faster than
o-Zr matrix, and was oxidized to m-ZrOz(monoclinic Zr0,).
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Figure 1. Preparation procedures of the pre-hydrided SZA-4 samples
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Figure 2. Microstructural analysis of the pre-hydrided SZA-4 specimen corroded in
superheated steam at 400°C/10.3 MPa for 42 d: HAADF image (a) of the
cross-sectional surface, bright field image; (b) dark field image; (c) and SAED pat-
terns; (d) of zirconium hydride
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Figure 3. Microstructural analysis of the O/M interface for the pre-hydrided SZA-4 specimen corroded in superheated steam
at 400°C/10.3 MPa for 42 d: (a) TEM image; (b) and (c) SAED patterns; (b1, b2, b3) Dark field images of lattice planes
(020), (112) and (112) of hydrides; (c1, ¢2, c3) Dark field images of lattice planes (001), (110) and (111) of ZrO,
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Figure 4. Oxidation process of hydrides in zirconium alloys: (a) Hydrides in the matrix; (b) Hydrides partly dissolved; (c) More
hydrides during corrosion; (d) Hydride reorientation; (e) Oxidation of hydrides; (f) Oxidation of hydrides
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