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Friction and Wear Behavior of Titania Nanotube Layers with Different

Thicknesses on Titanium Surface
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(Key Laboratory of Advanced Technologies of Materials of Ministry of Education, School of Materials Science

and Engineering, Southwest Jiaotong University, Chengdu 610031)

Abstract: To improve the tribological properties of titanium, anodic oxidation was used to fabricate a series of
nanotube layers on Ti surface with the same inner diameter about 100 nm and different thicknesses of 500 nm,
1 000 nm and 1 500 nm. Specimens were heat—treated at 450 C for 3 h. Morphology, micro—hardness and rough-
ness of specimens surface were measured. The friction and wear properties of the specimens treated before and
after heat—treatment in atmosphere were investigated by friction and wear experiments. The results indicate
that in dry friction condition, the friction coefficients between Ti and GCrl5 bearing steel ball decrease due to
the existence of nanotube layers. The friction coefficients and wear rates decrease with the increase of the
nanotube thickness. Amorphous titania nanotubes transform into anatase through heat—treatment, which re-
duces the friction factor and increases the wear resistance of titanium. The wear mechanisms of the nanotube
layers involve abrasive wear, fatigue wear and adhesive wear.
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Fig. 2 Micro—hardness of specimen surface
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Fig. 3 Roughness of specimen surface
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Fig. 4 Worn scars morphologies of different samples
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Fig. 6 Friction coefficient of specimens under dry friction
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Fig. 7 SEM topographies of worn scar of A24 at different time before heat treatment
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Fig. 8 SEM morphocogies of worn scar of A24H at different time after heat treatment
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