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Effect of Nano—additive on Friction and Wear Performance of GCr15/1045 Steels

LI Zheng, WANG Wen-jian, LIU Qi-yue
(Tribology Research Institute, Southwest Jiaotong University, Chengdu 610031)

Abstract: With the development of nanotechnology and the increasing knowledge of the particularity of nano-composite
materials, more and more nanomaterials, which are used as additives, are applied to study the lubrication, anti-wear and
self ~healing of machines. The sliding friction and wear performance of nano—aluminum nitride, oil-soluble nano-copper
alloy and nano-silicon carbide were studied, which were used as additives in the base oil. The medium duty industrial
gear oil L-CKC220 from the Lanzhou Lubricating Oil Plant of PetroChina was chose as the base oil. The experiment was
tested on the PLINT Deltalab-NENE-7 horizontal electro—hydraulic servo budge abrasion tester with GCr15/1045 steel
pair. The effects of different nanomaterials were analyzed. By analyzing friction coefficient curves, worn morphology and
EDX, the results show that all of the three nano—additives can reduce friction coefficient obviously, however, nano—alu-
minum nitride and oil soluble nano—copper alloy give a better performance as additives in friction and anti-wear, reducing
the friction coefficient 33. 3% and 28. 6% respectively, and these two materials deposite on the surface of friction pairs
obviously. But the properties of nano-silicon carbide are worse than them.
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Fig. 1 The schematic diagram of the test machine
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Fig. 2 The effect of base oil and three nano—additives on

the friction coefficient

MNE AT LU A9 OK S0 5 LA R
A B — W REIK. 4 4B 2 IF Bl & 75
4 000K G ¥R LA J5 W 2 iy 4% IX 43 th ok . 0F HAEZ S
AR B B Al w AR BB AR AR /N . FERX A B
BT LB S 1) 43 B L A DK U T 70 6 R SR L ek
JEE 00 IR B e 1) R T S PR AR A s RO GOk
RACE 22 0y R Al ik . 76 AR e B Be, A L 2
BT o 001 P 0 DK 5 4 1 TR DRSO T K
[ ARG - MIERE I 1 0. 21 203 0. 14, K 2908 2>
33. 30 5 IR AT 11 8 45 TR B A A R B 1Y
REAG IRl 1 0. 21 90 3] 0. 15 245, i /b
28. 6 %6 5 A GF R 1 I 4 K R 0 R 4 K ik Ak R 1)
U JBE AR WS 2 e B B R 4 DR B B R E T
0. 18 Ay AT Feal ik 2> 14.3% .

38 2ok BT R A DR RS R Y B B B (L i
JE B KRR AEL T R 3 B R A 1 60 45 ) [ T AR



70 2 B X @wW L E

2011 4F

E B BECFREBE FIAEAIGE ) m LAA ik 3 4k 24
KR 5 4 9 8 JEE SBOR R B AOR R AR IR Z .
Kt AT i 2%

() I

(co) WL X 15

ASTALER IR 00 R F 1 R B8 B SEM JE 51
W3 s . 6 BE BE R0 R AT RS BRI L A5 &
Tl % T390 T B S R A R A0 1R 4 R

(@) B () K

[lé—] 3 %Etﬂ‘?ﬂﬂau 732)\%*%%$(b1 hz%?[’ﬂﬁk%ﬂlﬁ%ﬁ(c] ,CZ)LJZZZW*@%%Ei(d. ’dz)Iﬁ‘FEF‘ﬁﬁtﬁj%ﬁﬁ SEM ﬂ:/;

i

Fig. 3 SEM of wear scar under base oil condition(a, »a,), nano—copper alloy condition(b, ,b,), nano—aluminum nitride con-

dition (¢, sc,) and nano-—silicon carbide condition (d, ,d;)
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Fig. 4 The wear profile of wear scar of the specimens un-
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Fig. 5 EDX spectrum of the wear scar central zone under different additives conditions
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