18 8 2008 8
Vol.18 No.8 The Chinese Journal of Nonferrous Metals Aug. 2008

1004-0609(2008)08-1453-05

SiO,

( 100072)
0.75% Si0,(n-Si0;)  0.75%Cu Si0,(Cu/n-Si0,)
SiO,
n-Sio, Cu/n-SiO, 32%
2.02 n-Sio, 7% 18% n-Sio,

n-Sio,

SiO,

TB 125 A

Effect of nano-SiO, on tribological properties of
Cu-based friction materials
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Abstract: Two types of Cu-based friction materials with 0.75% nano-SiO, and 0.75% Cu-coated nano-SiO, (Cu/nano-
Si0,) were obtained by powder metallurgy processes, respectively. The tribological properties of the two types of friction
materials were investigated by using inertia friction tester and compared with that of the friction materials without
nano-SiO,. The results show that a small quantity of nano-SiO, can improve the heat resistance and the wear resistance of
the friction materials, the heat resistance and the wear resistance of the friction materials with 0.75% Cu/nano-SiO, are
respectively improved by 32% and 2.02 times. While for the friction materials with 0.75% nano-SiO,, the heat resistance
and the wear resistance are improved by 7% and 18%, respectively. Cu-coated nano-SiO, exists a more obvious effect on
the tribological properties than nano-SiO,.
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Table 1 Physical parameters of nano-SiO,!'?

Specific surface ~ Apparent density/
(gem™)

3045 160420 0.11

Particle diameter/nm -
area/(m>g ")

Thermal expansion
coefficient/K '

3.94><107°

Density/(grem ™) Melting point/

2.66 1713

v 2~4h
4.5 g/em’
1.0~4.0 MPa

5  /min

850~950

1.2
GB10421—1989 GB—5164 3

JB/T7909—1999

50 nm

1 n-Si0, TEM
Fig.1 TEM images of n-SiO,: (a) Original n-SiO,; (b) Cu/n-SiO,

composite particles

2

Table 2 Composition of friction materials

Mass fraction/%

Sample
Cu, Sn, Zn alloy Graphite SiO, n-SiO, Cu/n-SiO,
Al 60—80 17-20 3-5
A2 60—-80 17-20 3-5 0.75
A3 60—80 17-20 3-5 0.75
““HF-85WT *”
230 mm 190 mm
65Mn Ral.6 HRC38~ 45
115 W/em® 3
/min (120.1) s 2.76 kg'm’
8 8 mL/(cm’ min)
(80£5) (SEM)
2
2.1
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Table 3 Density and porosity of friction materials Al
Sample Density/(g-cm ) Porosity/% A3 A2
Al 448 7.20 2(b) A3
Ai 4.05 11.70 A2
A 442 8.68 .
n-Si0,
) Cu/n-Si0, A3 n-Si0, A2
n-Si0,(A2)
Cu/n-Si0,
A3) n-SiO
, (A3) nsi0 .
n-Si
ZC 510 3 1 418 r/min
u/n-Si
? sio, 2500 n-Si0, Al
- - n-Si
? 1 A2 A3 Al
3
n-SiO [14]
? 4 n-Si0, A2 Al
18% Cu/n-Si0, A3 Al
2.2 5 _ 2.02 n-Si0o,
3 2.76 kg'm 1 418 r/min 1-Si0,
2
75
(a) 4
Table4 Wear rate and relative wear resistance of friction materials
IE \Y,//\‘ Sample  Wear rate/(10 °cm>J ") Relative wear resistance
= 70}
g Al 130 1.00
L= i A2 1.10 1.18
S A3 043 3.02
‘E 65
£ o— Al
a2 o— A2 24
a— A3
60 I 1 1
500 1000 1500 2000 2500 [15]
Contact times
3 5
145 )
(b) 0.75% n-SiO, 7%
0.75% Cu/n-SiO, 32%
= n-Si0o,
= 140 .
3 n-Si0,
2
=
o
38
2 B
g 135
@ =— Al
«— A2 >
Aa— A3 Table 5 Coefficient of heat resistance and relative heat
130 . ! ! resistance of friction materials
500 1000 1500 2000 2500 - - - -
C . Sample Coefficient of heat resistanc Relative heat resistance
ontact times
2 Al 36 457 1.00
Fig.2 Variations of friction coefficient: (a) Dynamic friction A2 38951 1.07
coefficient; (b) Static friction coefficient A3 . 1.32
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Fig.3 Microstructures of friction materials: (a) Sample Al;

(b) Sample A2; (c) Sample A3

1456
A3
3 n—si02
4 A3 SEM
n—Si02 cc n-Si02 »3
1’1—Si02
3 ( - -
3) 3 Cu [16]
Al A2
A3 3
Cu/n-Si0,
Cu
4 A3 SEM
Fig.4 SEM image of transect of sample A3
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