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Microstructure and mechanical behavior of
pure titanium processed by surface mechanical grinding treatment
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(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China;
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Abstract: Surface mechanical grinding treatment (SMGT) was used to fabricate a gradient nano-micron-structured
surface layer on commercially pure titanium TA2. The microstructures of deformed surface layer and undeformed matrix
were researched by OM, SEM and TEM, and the effects of gradient nano-micron-structured surface layer on overall
fracture and deformation mechanisms were discussed. The results reveal that dimple size presents a gradient tendency
from 1 um in the treated surface layer to 23 um in the matrix. For SMGT Ti, the longitudinal section of surface layers
shows smooth shear fracture surface. Different from coarse-grained samples, no obvious trace of deformation is observed
on the lateral surfaces of SMGT Ti.
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Fig. 1 OM microstructure of pure titanium after SMGT
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Fig. 2 Bright field TEM image and selected-area electron
diffraction pattern of SMGT Ti at 20 pm depth from surface
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Table 1 Mechanical properties of SMGT Ti and as-recevied
Ti

Sample No. R./MPa Ry ./ MPa A%  ZI%
¥ 54347 40394 19.87 54.63
SMGT Ti
2% 52692  369.88 18.80 56.13
¥ 45430 31341 29.57 52.96

As-received Ti

2% 46890  333.15 3373 58.04
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Fig. 3 SEM images of fracture surfaces in SMGT
Ti (a) and as-received Ti (b)
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Fig. 4 OM images of longitudinal sections in
SMGT Ti from surface (a) to matrix (b)
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Fig. 5 SEM images of lateral surfaces in SMGT Ti (a) and
as-received Ti sample (b)
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