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Abstract: The gradient nano-treatment was carried out on the surface of pure titanium by mechanical milling. The
microstructure changes of the gradient nano-structure on the surface of pure titanium were characterized and the
deformation mechanism of the surface nano-treatment was discussed. The results show that with the increase of the distance
from the surface, the grain size of pure titanium milled by mechanical milling increases from nano-scale to macro-scale
with a continuous gradient change, and the depth of fine grain layer and deformation layer is about 30 wm and 110 pm,
respectively. The deep refinement of fine twin lamellae in the mechanical milling process is mainly by mechanical shear
cutting to form a large number of disordered submicrograins, which are realized by nucleation and recrystallization.
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Fig.2 The SEM microstructure of gradient nanostructures titanium
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3 TEM
Fig.3 The TEM images of the surface gradient nanostructure on pure titanium
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