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Tribological Properties of Titanium in Simulated Space Environment

GUO Chun'*, CHEN Jian-min*, YAO Run-gang', ZHOU Jian-song®, Yu You-jun®
(1. Luoyang Ship Material Research Institute, Luoyang 471039, Henan; 2. State Key Laboratory of Solid

Lubrication, Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000)

Abstract; The effects of simulated space environment on tribological properties of titanium were evaluated by
the space tribological test system that was made by the State Key Laboratory of Solid Lubrication (LLSL) in or-
der to reveal the wear mechanism of titanium under harsh space environment. The simulated space environ-
ment included ultrahigh vacuum, atomic oxygen, and ultraviolet irradiation. The surface composition of titani-
um after atomic oxygen irradiation was analyzed by X —ray photonelectron spectroscopy (XPS). The worn
morphologies, composition of titanium and counterpart GCrl5 steel balls were characterized by scanning elec-
tron microscopy (SEM) and energy dispersive spectroscopy (EDS). The results show that titanium is oxidized
after atomic oxygen irradiation; titanium sliding against GCrl5 steel balls under atmospheric environment is
dominated by abrasive and adhesive wear, while server adhesive wear, abrasive wear and plastic deformation

under ultrahigh vacuum, atomic oxygen and ultraviolet irradiation environment.
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Fig. 2 Friction coefficient of titanium under different en-

vironment
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Fig. 3 Wear rate of titanium under different environment
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Fig. 4 Worn surface images of titanium under different environment
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Fig. 5 Worn morphologies of titanium under different environment
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