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Comparison of Friction Reducing Anti—wear and Self —repairing Properties of

Different Ti—base Nanometer Lubricating Oil Additives

NGUYEN Dinh-cuong, ZHOU Gui-yuan, XIE Xian-dong, LIU Qi-yue
(Tribology Research Institute, Southwest Jiaotong University, Chengdu 610031)

Abstract: Poor working environment worsens the wear of mechanical equipment friction pair, thereby reducing its serv-
ice life. The tribological behaviors and self - repairing mechanism of different nanometer lubricating oil additives TiO,,
TiN and TiC were comparatively investigated in different working conditions. Based on the SH-T0762-2005 test method
for determination of the frictional coefficient of lubricants, the lubrication anti—wear and self—repairing mechanism were
analyzed by the four—ball test machine(MRS-10A) grinding spot measurement system, laser scanning confocal microsco-
py(OLS1100) and energy spectrum analysis(EDS). The results show that the anti-wear and friction reducing character-
istics of lubricating oil with Ti—base nanometer additives are better than those of base oil, and they have a certain self-re-
pairing performance. Meanwhile, the friction reducing anti—wear characteristics reach the best when the mass fraction of
the Ti—base nanometer additive is 0. 5%. The friction reducing anti—wear characteristics and the self—repairing perform-
ances of the three nanometer additives are different, while the nanometer additive TiO, has the best anti—friction and anti
—wear characteristics and the nanometer additive TiN has the best self—repairing performance. Therefore, the nanometer

TiN and nanometer TiO, as lubricating oil additives have better friction reducing anti—wear and self —repairing ability.
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Fig. 1 Variation of the friction coefficient and wear scar diameter with different mass fractions of additives
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Fig. 2 Variation of the friction coefficient with the time
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Fig.3 Variation of the friction coefficient and wear scar diameter under different load
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Fig. 4 Variation of the friction coefficient and wear scar diameter under different rotational speed
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