2003

Oxide Characterization of Zr Alloys by Synchrotron Radiation
Micro-Diffraction Method
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Abstract

Crystal structure, texture and stress distribution of oxide on the Zircaloy-4 have been
investigated using synchrotron radiation micro-diffraction method. It was found that the
oxide on the Zircaloy-4 consisted of monoclinic and tetragonal structures. The volume
fraction of tetragonal phase was calculated to be 40% in oxide/metal interface and
decreased to 25% in the region of surface. It was also found that the monoclinic phase
was highly textured in oxide/metal interface. From the calculation of full width at half
maximum for the monoclinic (200) peak, the internal stress in the oxide could be
estimated. The internal stress was not significantly changed with oxide depth although
it was measured to be higher somewhat in interface than in surface.
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Specimen

CCD camera
Fig. 1. Schematic diagram showing the geometry of data acquisition.



Fig. 2. Diffraction patterns from the region of (a) outer surface, (b) interior and
(c) oxide/metal interface of oxide in the pre-transition regime.



Fig. 3. Indexing of ring pattern. t and m represent tetragonal
and monoclinic structures, respectively
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Fig. 4. Integrated intensity calculated from the diffraction pattern from region of
(a) outer surface (b) interior and (c) interface on oxide in the prr-transition regime.
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Fig. 5. Volume fraction of tetragonal phase calculated form integrated intensity.
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