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Abstract: By means of supersonic fine particles bombarding (SFPB), a nanostructured surface layer was formed on 2A14
aluminum alloy plate to improve the mechanical properties. The dispersive distribution and morphology change mechanism of
the second phase particles (SPPs) of the surface microstructure were systematically characterized by using X-ray diffraction
(XRD) analysis, scanning electron microscopy (SEM) and transmission electron microscopy (TEM). The micro-hardness was
measured along the depth of the treated sample using micro-hardness instrument. Results show that the nanostructured layer
with a thickness of 30 um and refined structure layer with a thickness of 120 um are induced by severe plastic deformation on
the material surface. The grain size of the surface is 50-100 pm. The surface micro-hardness increases more than 1 time. SPPs
of the nanostructured layer and transition layer are refined, and the general dispersion distribution is more even than the base
material. The SPPs’s refinement effect and general dispersion distribution effect are better when SPPs from the surface are
closer. SPPs are partly segmented by grain subboundary in the transition layer. SPPs are wrapped by nanocrystalline in the
nanostructured layer. The grain boundary migration mechanism is affected when the boundary of SPPs and nanocrystalline
grain boundary partly overlap. This has a positive significance on the improvement of the material surface properties.
Keywords: surface nanocrystallization; aluminum alloy; the second phase particles (SPPs); supersonic fine particles
bombarding (SFPB)
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Fig. 2 XRD patterns of 2A14 Al-alloy before and after SFPB
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Fig. 3 Morphology and variation of the microhardness with the
depth of 2A 14 Al-alloy after SFPB
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Fig. 5 TEM micrographs of the second phase particles about 200 pm from the surface
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Fig. 6 TEM micrographs of the second phase particles about 100 pm from the surface
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Fig. 8 Cross section TEM micrographs of nanocrystallites in the top surface layer
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