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Tribological Properties of Graphene in PAO Base Oil

KONG Shang'?, HU Wenjing'?, LI Jiusheng'

(1. Advanced Lubricant Laboratory, Shanghai Advanced Research Institute, Shanghai 201210, China; 2. University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To improve the dispersibility of graphene in lubricating oil, a high molecular weight succinimide (dispersant A) was
used as dispersant to assist the graphene to disperse into PAO4 base oil steadily. The dispersibility was characterized by UV-
Vis spectroscopy, and the tribological properties of graphene/PAO4 dispersion were investigated by UMT-3 Tribological
Tester and ContourGT-K 3D Profiler. Scanning electron microscopy (SEM), energy spectrometer (EDS) and X-ray
photoelectron spectroscopy (XPS) were used to observe and evaluate the morphology and elemental composition of the wear
scar surface, respectively. The results show that dispersant A can effectively improve the dispersibility of graphene in PAO4.
When dispersant A is used, the relative concentration of graphene/PAO4 laid aside for one week is 0.667, which is 7.8 times
that of the disperse system without dispersant A. Graphene, as a lubricating oil additive, can significantly reduce the friction
and wear. When 0.8 mg/mL of graphene and 0.2% of dispersant A are added, the running-in period decreases from 670 s to
250 s, and the wear volume reduced by 55%.
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Table | Main physical and chemical properties of PAO4

Properties Indexes Testing standard
Kinematic viscosity (100 ‘C) / (mm*s™) 4.1 GB/T265
Kinematic viscosity (40 ‘C) / (mm?*s™) 19 GB /T265
Pour point/ ‘C —66 GB/T3535
Flash point / ‘C 220 GB/T3536

F2 DHAANETEERUMER
Table 2 Main physical and chemical properties of dispersant A

Properties Indexes Testing standard
Kinematic viscosity (100 ‘C) / (mm*s™) 400 GB/T265
TBNmg KOH/g 25 SH /T0251
Nitrogen content 1.0% GB/T9170
Flash point / 'C 200 GB/T3536
Moisture 0.05%  GB/T260
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Fig.10 SEM micrographs and EDS analysis of wear tracks lubricated by different samples
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