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Characterization of oxide scales containing a metastable tetragonal ZrO,

(Oxide scales on the zircaloy-4)
Haruhike MOTOHASHI and Teruo FURUTA+

Department of physics

Tokai Research Establishment, JAERL
{(Received July 28, 1983)

We have conducted x-ray diffraction experiments with the layers of
Zr0, scales, which are formed on the surfaces zircaloy-4 cladding tubes
with an oxidation in mixed gas of water vapour and hydrogen at 1000°C.
X-ray diffraction patterns were obtained at temperatures ranging from 20°C
up to 1300°C. _ , |

_ The following results have been found. In the room temperature,
monoclinic Zr0, .in oxide scales containing a high content of metastable
tetragonal Zr0,, shows small crystallites size of 340 A, large lattice
strain of 0.03 % and an increase in lattice spacing (Ll11) by 0.7 % with
respect to that of normal monoclinic Zr0,.

A gradual transition takes place in the oxlde scales starting from
about 1000°C, with which the monoclinic Zr0O, changes into tetragonal omne.
The temperature is found lower than the normal transitien point where the
monoclinic - tetragonal phase change occcurs in absence of any metastable
phase. It is concluded that the occurrence of metastable tetragonal Zr0,
in layers of oxide scales is related to crystallite size and lattice strain

of the stable monoclinic Zr0g.

Kevwords: Zircaloy-4, Oxidatiom, Zirconia, X-ray Diffraction,
Crystal Structure, Phase Change, Crystallite Size,
Lattice Strain, Lattice Spacing, Layers Oxide Scales,

Stabilized Tetragonal ZrQ,, High Temperature.
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B : Multi- layer structure composed of monoclinic and
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