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Abstract: Immobilization of carborr carbon double bonds at silica nanoparticles surface was successfully
achieved to gernerize reactable functionalized silica nanoparticles. The as prepared samples were char
acterized by FTIR, TEM, wetting and dispersivity experiments. Friction reducing and antrwear be
havior of the as prepared functionalized silica used as additive in lubricant were evaluated on wear test
er. The results indicated that the functionalized silica nanoparticles can well dispersed in lubricant oil,
which contributed to greatly improvement on antrwear and friction reducing ability of gas mobile oil,
and also can repair worn surface to a certain degree due to forming polymer films at rubbing surface.
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Fig 1 Surface modification of silica nanoparticle

by carborr carbon double bond

, 1639, 3444cm”™ ' Si02
L b SiO>TDI , 2273
em” ! SiOr T DI - NCO ,
1653, 1545¢m™ '
(- CONH- ) 121605, 1472cm™!
TDI TDI  SiO:
- OH , TDI
Si0: - NCO c
Si0-HPA \ b , ¢
2270cm™ ! - NCO s Si02-
TDI - NCO HPA :
1713em”™ , HPA
Hl , ¢ 1653, 1545¢cm” !
, Si0+TDI - NCO
HPA , 1653,
1545¢m™ ! Si0»-
TDI - NCO HPA .-
Si02 R
(TEM) Si0» 3
Si02 s :
( 3a) , ( 3b) Si02

¢-Si0,-HPA

4000 3500 3000 2300 2000 1500 1000 3500
Wavenumber / cm!

2 Si0,,Si0-TDI  SiOrHPA
Fig 2 FTIR spectra of SiO, SiO> T DI and SiOr HPA



= SlOz

59

SiO2

10nm, Si02 s

20 nm

3

(a) SiO2;(b)SiO HPA

Fig 3 TEM images of SiO5(a) and SiOr HPA(b)
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Table 1 Tribological properties of functionalized silica nanoparticle
Lubricant Friction coefficient Wear mass loss/ g WS D/ mm
GMO 0. 0455 0.0113 0.3502 0. 485>
Si0r HPA/GMO 0. 0281 0. 0048 0.268* 0.358"
Note: & 200N; b 400N
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