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Abstract: Titanium-copper nanocrystalline containing composite coating has been in - situ synthesized suc-
cessfully on the pure Ti substrate by laser surface alloying using Cu powder as the precursor. The composition
and microstructure of the fabricated coating was analyzed by X -ray diffraction (XRD) and high resolution
transmission electron microscopy (HRTEM). The friction and wear properties of the coating were tested un-
der different loads. The results show that the prepared coating is mainly composed of Ti, TiCu, TiCu;, Ti;Cu
phases. The high resolution transmission electron microscopy results conform further the existence of Ti—Cu
intermetallic compounds in the prepared coating. The magnified TEM images show that the laser surface allo-
ying coating contains Ti—Cu nanocrystalline and with the size of 10-500 nm. The Ti-Cu intermetallic coating
presents excellent friction-reducing and anti—wear properties with the wear rate of 10°-10"" mm?®/Nm com-
pared with the pure Ti substrate.
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Table 1 Chemical composition of pure Ti(w/% )

Element Ti Fe C N H O Else

Content 99.1 0.2 0.08 0.03 0.015 0.18 Bal.
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Fig. 1 XRD patterns of the laser surface alloying coating
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Fig. 2 TEM morphologies and SEAD pattern of Ti-Cu

intermetallic coating
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Fig. 4 HRTEM morphologies of Ti—Cu intermetallic coating
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