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Fig.1 Bright-field of TEM images near the surface layer after
HSSP(a) and diagram of grain size distribution(b)
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Fig.2 XRD analysis on nanostructure of Zircaloy-4
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Fig.3 A bright-field image of the layer at the distance of about

40 pm from the peened surface
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Fig.4 TEM observation on moiré fringe
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Fig.5 A bright-field image of twin at the layer at transition region
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Fig.6 A bright-field image of stacking faults
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Transmission Electron Microscopy Observations on Surface Nanocrystallization
of Zircaloy-4
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Abstract: A nanocrystalline surface layer was fabricated on a pure zircaloy-4 plate by using the high-speed shot peening (HSSP) technique.
The microstructural evolution of the zircaloy-4 was characterized by using X-ray diffraction, and transmission electron microscopy(TEM).
After the high-speed shot peening treatment, obvious grain refinement was observed and a nanocrystalline surface layer was found. The
grain size increased along with the distance far from nanocrystalline surface. The nanocrystallization mechanism was analyzed in terms of
the deformation behavior and TEM observations of the microstructural evolution of the treated samples.
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