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Fig.1 XRD patterns of antimony samples
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Fig.2 TEM images of antimony samples: (a) sample 1#, (b) sample 2#, and (c) sample 3#
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Fig.3 Variations of friction coefficient and wear volume of Sb
nanoparticles with different particle sizes in 900SN and
base oil 900SN under different friction loads: (a) friction

coefficient and (b) wear volume
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Fig4 SEM micrographs of worn surfaces of 45 steel lubricated with 900SN: (a) 50 N, (b) 70 N, and (c) 90 N
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Fig.5 SEM micrographs of worn surfaces of 45 steel lubricated with base oil containing 40 nm Sb nanoparticles: (a) S50 N, (b) 70 N, and (c) 90 N
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Fig.6 SEM micrographs of worn surfaces of 45 steel lubricated with base oil containing 65 nm Sb nanoparticles: (a) SO N, (b) 70 N, and (c) 90 N
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Fig.7 SEM micrographs of worn surfaces lubricated with base oil containing 85 nm Sb nanoparticles: (a) SO N, (b) 70 N, and (c) 90 N
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Effect of Particle Size of Antimony Nanoparticles on
Tribological Properties of Lubricant Oil

Xu Jianlin'?, Dan Xiaomin'?, Wen Chen', Wang Chengcheng'?, Liu Xiaoqi'?, Zhao Jingiang'~
(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)
(2. Wenzhou Research Institute of Pump and Valve Engineering, Lanzhou University of Technology, Wenzhou 325105, China)

Abstract: The antimony nanoparticles with different particle sizes were prepared by mechanical ball milling while the particles surface was
modified by silane coupling agent KH-570. The tribological properties of experimental lubricating oil, which were 900SN and other lubricating
oils containing antimony nanoparticles with various particle sizes, were studied by reciprocating friction experiment in CFT-1 material
performance tester. The worn surface morphology and chemical composition of 45 steel were analyzed by SEM and EDS. The results show that
antimony nanoparticles play a role in repairing effect for worn surface based on micro-filling and adhesion mechanism. With decreasing of particle
size of antimony nanoparticles and increasing of frication load, the antifriction and antiwear properties of experimental lubricating oils increase.
The experimental lubricating oil containing antimony nanoparticles with 40 nm in particle size has good antifriction and antiwear properties under
higher friction load.

Key words: antimony nanoparticles; particle size; lubricating oil; tribological properties
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