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Effect of Different Temperatures on Tribological
Properties of TC4-DT Alloy
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Abstract: The tribological properties of TC4-DT alloy at different temperatures (20, 300, 500 C) are
studied. The friction and the wear experiments are performed on TC4-DT alloy by the friction and wear
tester,and the effects of temperature on the friction coefficient and the wear ratio are analyzed. Moreo-
ver, the changes of morphology and chemical elements on wear scar and the wear mechanism of TC4-DT
alloy are discussed by the means of scanning electron microscope(SEM), energy dispersive spectrometer
(EDS) and so on. The results show that: the oxide film appears on the surface of TC4-DT alloy, the fric-
tion coefficient of TC4-DT alloy decreases from 0. 493 to 0. 278 with the rise of temperature, the wear
scar of TC4-DT alloy becomes narrower and shallower, and the wear ratio decreases a lot with the in-
crease of temperature. The primary wear mechanism of TC4-DT alloy is abrasive wear and adhesive
wear, along with fatigue wear at the temperature of 20 ‘C ,and that is delaminatiom wear and oxidation
wear at the temperatures of 300, 500 °C,along with a little abrasive wear and adhesive wear.
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Tab.1 Chemical composition of TC4-DT titanium alloy
wt %
Ti Al A% Fe C H (0] N
Bal. 6.16 3.95 0.03 0.04 0.005 0.06 0.014
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Tab.2 Wear volume and wear ratio of TC4-DT at different

temperatures
, K/
W/ °C W/ mm V/mm?® ‘
(mm’ « (N*m) ")
20 1.391  9.19X10 * 4.35X10°*
300 1.102  3.62X10°* 1.71X10°"
500 0.884 1.50X10°* 0.71x10*
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Fig. 4 Macrotopography of wear trace of TC4-DT at different temperatures
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Fig.5 Microtopography of wear trace of TC4-DT at different temperatures
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Fig. 6 Microtopography of grinding surface of grinding ball at different temperatures
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Tab.3 Chemical composition of wear mark surface of TC4-

DT alloy by EDS wt %

e/ C Ti Al v (@]
20 73.81 4. 20 2.25 17. 87
300 69. 96 3.66 2.16 22.58
500 58.97 2.49 1.17 36.19
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Tab.4 Chemical composition of wear mark surface of Si; N,

by EDS wt%
MEE/ C ¢ N Si Ti
20 10,11  46.20 33.25  8.87
300 29.96  31.66 28.16  7.58
500 38.97  21.49  30.17  8.19
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