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Abstract: The wear resistance of TC4 titanium alloy was improved by plasma nitriding and the
optimum nitriding temperature was investigated. TC4 titanium alloy was nitrided at 650, 700, 750,
800, 850 C and 900 C with LDMI1-100 plasma nitriding equipment respectively, the temperature
holding time is 10 h for each nitriding treatment. The microstructure, surface morphology, surface
roughness, phase structure and hardness of nitrided samples at different temperatures were
characterized by optical microscope, scanning electron microscope, white light three-dimensional
topography instrument and microhardness tester. The tribological properties of TC4 titanium alloy
after plasma nitriding were tested by CETR UMT-3 multifunctional friction and wear tester. The
results show that the surface microhardness and roughness of TC4 titanium alloy increase with the
increase of temperature. After nitriding at 900 °C, the surface microhardness of TC4 titanium alloy
reaches 1318HV, os » which is about 4 times as high as that of the substrate (360HV, ,;). The increase
of hardness is due to the formation of hard nitride phases (TiN and Ti,N phases) on the surface of
nitrided sample and the nitride content increases with the increase of nitriding temperature. The load-

carrying capacity of nitrided samples at 800 °C and 900 °C is significantly higher than that of nitriding
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samples at low temperatures (below 750 °C). Compared with the original TC4 sample, the wear

volume of the nitrided sample significantly reduces. When nitriding temperature is 850 °C, the wear
volume of the nitrided sample is 1.2% (1 N), 3.0% (3 N) and 62.2% (5 N) of that of the untreated

sample, and the improvement of wear resistance of the sample is the most obvious.
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Table 1 Chemical compositions of TC4 titanium alloy
(mass fraction/ %)
Al V Fe C N H 0 Ti
6 4 0.3 0.1 005 0.015 0.2 Bal
1.2
LDM 1-100 TC4
s 650,700,750,
800,850 ‘C 900 C, ,
R 8 Pa/h
NH; 70 ~ 90 Pa,
650~850 V, s ,
NH, )
o 10 h,
650PN, 700PN, 750PN, 800PN, 850PN
900PN,
1.3
X (XRD) )
CuKa ( 0. 15406 nm) ,
35°~80°, 0.04 ()/s, TC4
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Kroll’ s ( 6 mL 1,3,5 N, 5 Hz, Si; N,
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Fig.1 Surface morphologies of TC4 specimens under different nitriding temperatures
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Fig.2 Surface roughness of TC4 specimens under TC4 ’
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Fig. 3 3D topographies of TC4 specimens under different nitriding temperatures
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Fig.4 Cross-sectional morphologies of TC4 specimens under different nitriding temperatures
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5 TC4 X
Fig. 5 XRD patterns of TC4 specimens under
different nitriding temperatures 7 TC4
Fig. 7 Scratch morphology of TC4 specimens

under different nitriding temperatures
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8 TC4
Fig. 8 Average [riction coefficient of TC4 specimens

under different nitriding temperatures
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