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Abstract

The TiC layer was formed on Ti and Ti alloys by plasma carburizing method. The main experimental parameters for plasma car-
burizing were temperature and time. XRD, EDX, hardness test and corrosion test were employed to analyze the evolution and mate-
rial properties of the layer. The preferred orientation of TiC layers is (220) at treated temperature of 700°C and 880°C However, it
is changed to (200) at temperature of 800°C The thickness of carbide layer increase with increasing carburizing temperature. Highest
hardness of hardened layer formed on CP-Ti was obtained at the carburizing condition of processing temperature 880°C and pro-
cessing time 1080min. The corrosion potential of carburizing specimen was higher than untreated CP-titanium, and corrosion poten-
tial increased as carburizing temperature and time increased. Thus the corrosion resistance of CP-Ti was greatly enhanced after

plasma carburizing treatment.
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Fig. 1. X-rey diffraction patterns of the carbide titanium films films on CP at the different temperature : (a) 700°C, (b) 800°C, (c)880°C for

18 hr.
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Fig. 2. Thickness of the TiC films of Ti alloysvs. working temperature
under pressure of 1.0 Torr for 18 hr. 700°C(a, d), 800°C(b, e),
880°C(c, f). Ti(a, c, ¢) and Ti-10Ta-10Nb(b, d, ).
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Fig. 3. SEM images of different Ti alloys plasma carburizing at
880°C for 18 hr. (a)Ti, (b)Ti-10Ta-10Nb(b).
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Fig. 4. Micro hardness profiles of Ti alloys after plasma carburizing at different temperature for time. (values of (a) substrate (b) temperature (c) time).
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Fig. 5. Potentiodynamic polarization curve (a) at different temperature and (b) carburizng time in NaCl 0.9% solution at 37°C.
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