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Abstract: Ti-25Nb-3Mo-3Zr-2Sn (TLM) titanium alloy was treated by surface mechanical attrition treatment (SMAT), and the
treated and untreated titanium alloy were both mechanically polished to mirror finish to fabricate unSMATed and SMATed
two groups of samples. XRD, OM, TEM, AFM and contact angle experimental results together reveal that the two kinds of
samples possess the same phase composition, similar surface topography and roughness. The grain size in the exposed surface
layers of unSMATed and SMATed samples is (82+9) um and (48+7) nm, respectively. In addition, the SMATed surface with
grain size reduces to nanoscale exhibited much better hydrophilicity. In vitro experimental results show that the SMATed
sample with a nanograined surface can adsorb more protein from the serum, thus promoting osteoblast adhesion, proliferation
and differentiation on its surface compared with the unSMATed surface. The results suggest that SMAT-induced grain
refinement improves the living condition of osteoblast on TLM alloy surface, and has potential application in developing new
biomedical hard-tissue substitutes.
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Fig.1 XRD patterns of unSMATed and SMATed titanium alloy
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(a) OM image of the unSMATed titanium sample
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(b) TEM image taken from the surface layer of the SMATed titanium
sample and corresponding selected area electron diffraction (SAED)
patterns
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Fig.2 OM image of the unSMATed titanium sample and TEM
image taken from the surface layer of the SMATed titanium sample
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Fig.3 AFM images of the unSMATed and SMATed surface for
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Fig.4 Water-drop contact images of the unSMATed and SMATed
surfaces
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Fig.5 Protein adsorbed onto unSMATed and SMATed surface
after 1, 5 and 24 h of incubation in DMEM containing 10% fetal
bovine serum
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Fig.6 SEM images of osteoblasts cultured for 3 h on unSMATed
and SMATed surface
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Fig.7 Osteoblast viability on unSMATed and SMATed surfaces
after culture for different time
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