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Tribological and Rheological Properties of Lithium Lubricating
Grease Containing Nano-Mesoporous Silica

WU Xuanxian, YI Sili, YANG Yu, HOU Linxi’

(College of Chemical Engineering, Fuzhou University, Fujian Fuzhou 350116, China)

Abstract: Lithium lubricating grease containing nano-mesoporous SiO, was prepared by using SiO, with different
morphologies and pore structures as additive. The effects of morphology, pore structure and mass concentration of nano-
mesoporous SiO, on tribological properties and rheological properties of lithium grease were investigated by Anton-paar
NHT3 nano-indentation tester and Anton-paar MCR302 rotary rtheometer. The results show that the spherical nano-
mesoporous SiO, additive reduced the tribological coefficient more effectively, strengthened the skeleton stability,
enhanced the thixotropy, anti-shear ability and thermostability of greases. Under low and moderate shear rate, the
rheological experimental data was fitted, and a new grease rheological model was proposed, containing nanoparticals
mass concentrations parameter.
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Fig. 1 TEM micrographs of porous silica materials PS4,
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Table 1 Pore structure properties of porous silica
materials PS4,

Sample Pore size/nm Total pore volume/(cng )
PSi6 1.38,2.68 0.53
PSi6-10 1.24,2.83 0.85
PSi5 12 3.57 1.19
PSi614 3.82 1.15
PSi6-16 4.01 0.76
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Fig. 2 Dynamic friction coefficient curves of lithium
lubricating grease
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Fig. 3 The fitting curve of 7-w and z-T
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T2 SiO, PS¢ B R IRE PRI IR R T R TR B RIS X E R
Table 2 The modified rheological equation and correlation coefficient of SiO, PS¢ g lithium grease at low and moderate
shear rates

Rheological model H-B model Modified model Fitting equation

1+1% PS4 (25 C) 0.986 0.989 =60.71+1.279 85221712239
1"4+2% PS4 4(25 C) 0.982 0.990 =101.62+1.320 4y 0072701332029
1"+3% PS5 5(25 C) 0.986 0.990 7=203.57+1.670 7y 32729
1+4% PS 6 (25 C) 0.985 0.988 =408.58+2.215 Oy (T

1+3% PS4 4(0 'C) 0.988 0.993 =225.30+1.390 8y""” %™
143% PS5 (50 C) 0.986 0.988 =149.06+1.967 1y 7572150
143% P 4(75 C) 0.982 0.986 =72.53+1.892 9y TSI
143% PS5 4(100 1C) 0.962 0.979 =6 589.8148.727 1y 0
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Fig. 5 Flow curves and thixotropic loop areas of lithium lubricating greases
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