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Tribological properties of lubricant oil with
Sb nanoparticles addition

XU Jian-lin"?, FENG Chong" % NIU Lei" % DAN Xiao-min"? WEN Chen'?

(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 tribological properties and the anti-wear and reducing friction mechanism of antimony nanoparticles,
which were used as lubricating oil additive, were studied under different friction conditions. The reciprocating friction
test was done by the CFT-1 material properties tester, and the lubrication effects of lubricating oil were analyzed by SEM
and EDS. The results show that the lubricating oil with Sb nanoparticles addition can effectively improve the anti-wear
property of lubricating oil. The lubricating oil containing 0.50% (mass fraction) Sb nanoparticles addition exhibits
optimal anti-wear property. Sb nanoparticles can not only be absorbed on the surface of friction pair to protect the
substrate material, but also have self-repairing function on the worn surface.
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Fig. 1 TEM image of antimony nanoparticles
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Fig. 4 SEM images of steel plate friction
surface under load of 30 N with different Sb
contents: (a) 0; (b) 0.25%; (c) 0.5%; (d)
0.75%; (e) 1.0%
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Fig. 5 SEM images ofsteel plate friction
surface under load of 60 N with different Sb
contents: (a) 0; (b) 0.25%; (c) 0.5%; (d)
0.75%; (e) 1.0%

(RBE D) 7755, Sb 4K IR AT LASE Al R /N 1) /2
JIR G R R B E B T, R B ORY BRI
PEGREOVER . AR TAEm B DI ER Y, BRI
FNM T I SZ IR SE K, LE T B AN A GT  1) PBE
A AT L2 B T ORI A R, Rk, HIBLLE 90 N 2%
P /BRI . B R R s O, LIRS
WAFAE T GRS 1 i 8 s st s e v U,

K FH 4l 900SN il e i, 1T 45 ‘S NN
AR AR T IAFAE A A RR FE OB A4, S B8R0 AR A
S PR TP R R M 2 11 2 7 ARk P TR RBER
e SRR R A N Sb 4Kk, HiF Sb gk
AR SH DN R A e A L 2 = I E R
SPaE, BRI BEREDNEL. IS Sb 4Kl bl By )
TR PP SRR B b 2 T, %S 1 2 T e 5
—EMARVERT, AT R T SRR TR
WD T AR (LI 4~6). 4EEEHET—E, R4
SRt AR 5 B K Sb 9K UREE T A, 45 54
B AR T ) S SRR R W B 22 e, Al



525 5 S W

IREEAR, S5: IS0 Sb GKIUREE I il i) B2 e 1305

T BRI . BAROR . RURYIE. B
FEOG i Sb AUKBURIZSINE ) 0.5% 0,
FEBR B SUEA V4, R K RRIRE, By i3
GO IS, ARSI PR R DA 3R % 4
BRI R BT T e/ BEE Sb 4K URLAS I
(KUK, PRSBSOSO AR B K, RS 454
FERZABREZ 390, [ AR L T AR A
PMLEIZ IR P2 Sb QAR RBORLA & i iy, 72
PESE AT M BRI E TR, e TRk 1 B
WPEE . SR, Sb ARk & kAT, SEULR
N PRRRISOR (R PR RIE 3K % PR 4 A JRE 538 1 £ P 5
Jil, JEHFEAEREAT T, RIS I E . SR
HLGAEVN N NbSe, 11l (¥ BE B 0 A7 AE e 17
I, AR IAVERTR , A LU BRI i 2 8 »
B A PR R

P 7 T2 A BESZE AT A 60 N Sb ZHKSTRLS i
N 0.5%IT 45 5 AN A 1) B 40 2 18 (1 Sb TG 3 (K] i1 44
R B 7 R ERE R IX I Sb TEER R R X
o I 7 WAL, SRAASINT Sb gARURE (31

El6 90 N HA I A Sb I i & B
PRI SEM 15

Fig. 6 SEM images of steel plate friction
surface under load of 90 N with different Sb
contents: (a) 0; (b) 0.25%; (c) 0.5%; (d)
0.75%; (e) 1.0%
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