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Abstract: The tribocorrosion performance of TC4 titanium alloy after thermally oxidized(TO) in atomosphere was
discussed. The effect of TO temperature on the characteristics of the oxide layer and tribocorrosion performance of TC4
alloy obtained at temperature range of 500~900 C was evaluated. The results show that the TO layer consisted of three

sections: top layer of TiO, and 0-Al,O3, sub-surface layer of TiO,, and oxygen diffusion zone. TO temperatures have a
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significant influence on the phase structure, surface hardness, and tribocorrosion resistance of TO layers. TO samples,

obtained after treated at 700 ‘C, offer best tribocorrosion resistance in 0.9% NaCl solution for higher surface hardness,

more noble corrosion potential, and lowest mass loss in comparison with other TO ones and TC4 substrate.
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Fig. 1 X-ray diffraction patterns of TC4 alloy before and
after thermal treatment
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Fig. 2 SEM micrographs of the morphology of the samples
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Table 1 Mass concentration of various samples

determined by EDS

Sample Ww(O)% w(Ti)/% w(A% WV)/%

TC4 4.56 85.87 5.87 3.7
TO-500 7.69 85.42 3.51 3.38
TO-600 24.31 68.55 3.73 3.41
TO-700 42.70 43.13 10.58 3.59
TO-800 43.28 41.47 11.64 3.61
TO-900 38.72 55.79 1.86 3.63
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Fig. 3 SEM micrographs of cross-sectional structure of samples
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Fig. 5 The schematic diagram of TO films structure treatment
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Fig. 7 OCP and friction coefficient curve of TC4 and TO films obtained at elevated temperatures
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Fig. 9 SEM micrographs of the wear track morphology and profiles of TC4 and TO films obtained at elevated

temperatures after tribocorrosion test
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Fig. 10 Raman spectra of inside and outside of the wear track of TC4 and TO films obtained at elevated temperatures after OCP

tribocorrosion test
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