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Surface dry tribological properties of TC4 titanium alloy with micro texture
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(1. School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. State Key Laboratory of Solid Lubrication ( Lanzhou Institute of Chemicals Physics, Chinese Academy
of Sciences) , Lanzhou 730000, China)

Abstract: To improve the surface tribological properties of TC4 titanium alloy, three kinds of micro textures have
been processed on the surface of TC4 titanium alloy by picosecond uliraviolet laser technology. The tribological
properties of the textured TC4 titanium alloy under multi-contact conditions were investigated by multifunctional
friction and wear testing machine. The surface hardness, surface roughness, three-dimensional profile and
morphology of wear marks of textured TC4 titanium alloy were analyzed by microhardness tester, scanning electron
microscope and laser confocal microscope. The results reveal that the surface hardness of textured TC4 surface
increases by about 60% , and the triangular textured surface shows the highest hardness. Micro texture effectively
reduces the friction coefficient of the TC4 surface. The circular and rectangular textured surfaces indicate the lowest
friction coefficient, about 10% lower than that of non-textured surface. Capable of capturing the wear debris, the
micro texture can reduce abrasive wear and improve wear resistance. Under the same contact conditions, the wear
volume of textured samples is reduced by about 50% compared with no-textured surface. When the load is
constant, the friction coefficient of textured TC4 surface decreases with the increase of velocity. Under the same
wear speed, the lower load leads to a decrease of friction coefficient on the textured TC4 surface. This study
presents an effective way to improve the tribological properties of titanium alloy, providing an alternative way to
reduce the loss and failure caused by the friction and wear on titanium alloy.
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Tab.1 Chemical composition of TC4 titanium alloy

JLER Bk (Ti) B (Fe) i (C) A(N) A (H) A(0) B(AD) BLV)
B 434 i <0.30 <0.10 <0.05 <0.015 <0.2 5.5~6.8 3.5~4.5
F2 TC4 EEMHERER
Tab.2 Performance index of TC4 titanium alloy
fifi i/ MPa Prhrig &/ MPa FPER I/ GPa Jitt M3 5/ MPa HEL/N =" R/ (g+em™?)
2 891 895 110 860 0.34 4.51
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Tab.3  Tribological test parameters

Tm =R 4 I E/ TR 8 i/
N (mm -s7") mm min
1 4 20 10 900 15
2 4 10 10 900 30
3 3 10 10 900 30

% 400 pm
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Fig.2 Surface roughness on various samples
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Fig.4 Time varying curves and average friction coefficients of non-textured and textured surfaces under different contact conditions
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Fig.5 Three-dimensional morphology and cross-sectional area of wear marks of samples with different micro textures (4 N, 20 mm/s)
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