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Abstract; Graphene loaded ferric oxide (G/Fe;O,) composites were prepared by chemical modification
using graphene and nano-Fe; O, as raw materials. The composites were characterized by transmission
electron microscope, X-ray diffractometer and Fourier infrared spectrometer, and G/Fe; O, composites
were added to SN 5W-30 lubricating oil, and the dispersion stability and tribological properties of
composites in lubricating oil were studied by plasma spectrometer and four ball friction tester. The
results show that G/Fe;O, composite materials generated by the co-modification of oleic acid and
silane coupling KH570 are better dispersed on the graphene surface than with oleic acid modification
alone; precipitation stability experiments show 10 days later, iron content in the lubricating oil is
decreased by 48. 3% without composite added, iron content is decreased by 39% with oleic acid
modified composite added, and iron content is decreased by 31. 1% with oleic acid and KH570 jointly
modified composite; four-ball experiments show that G/Fe; ), composites acting as lubricating oil additives
have good tribological properties, the use of oleic acid and KH570 joint modification effect is better than the
use of oleic acid modification, the maximum card-free bite load Py is increased by 6. 5%, the diameter of the
mocha is decreased by 4. 4% and the coefficient of friction is decreased by 4. 8%.
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Fig.1 TEM images of graphene (a)low magnification; (b) high magnification
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Fig. 2 TEM images of G/Fe; O,

(a)oleic acid modification; (b)oleic acid-silane coupling agent modification
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Fig. 3 XRD patterns of Fe; O, .oleic acid modified G/Fe; O, and
oleic acid and KH570 co-modified G/Fe; Oy
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Fig. 4 FT-IR spectra of graphene,Fe; Oy ,oleic acid modified
G/Fe;0, and oleic acid and KH570 co-modified G/Fe; O,
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Fig.5 Change of Fe content
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I RITC R Py AT M AR ). Py
A I T 1) 7R 2R T AR R P T e T P EE
PEAR LR SR . 3R 1 MR IR KT R fif . Al
LA I G/Fe, O, MG e R R Hfar Py b
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TR A KHS570 3 [m] 48 4 52 & 4 8 I fi K T8 R w1
Py 3K 13. 7% B Il BR A& 1 4 BHI Py A 925 N, i
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W R IC R Py B K 6.5% ., XA RBJE T
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A A BRI 2 2 R ARG L R A b R S W A
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Table 1 Maximum nonseizure load of the material
Material Maximum nonseizure load Pp/N
SN 5W-30 863
Oleic acid modified G/Fe; Oy 925
Oleic acid and KH570 981

co-modified G/Fe; O,
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TIVEF U /N 10,9 %6 5 B 0 R A& i 52 45 B4 ek ) 0 3 i P2
BEE AR 0. 43 mm, AR R IEHE /N 6.5 %6 3 i hini iR
M KHS570 e [FEME A AR W I #2141 2 & 4
BHE B BE ELAR /N 4. 400 . BN A M RHE W I i B
BE FL A2 /NF SN 5W-30 1 ¥, X BB G/Fe, O, &
A AR AR Sy 1 T Tl RS o R0 LA U B A L X eT g
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Table 2 Wear scar diameter of the material

Material Wear scar diameter/mm
SN 5W-30 0. 46
Oleic acid modified G/Fe; O, 0.43

Oleic acid and KH570 co-modified G/Fe; Q4 0. 41
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0.14
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Fig. 6 Relationship between friction coefficient and test time
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