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Abstract: The effects of SiC content on friction and wear properties, the microstructure evolution of friction surface and 

sub-surface were investigated. The wear mechanism of copper matrix composite prepared by powder metallurgy method 

was revealed. The experimental results show that the friction surface displays a rough morphology with a number of wide 

hollows when the material does not contain SiC, which means that severe adhesion is the dominant wear mechanism. 

When SiC content is less than 6% (mass fraction), many narrow furrows along with some shallow hollows appear on the 

friction surface of the material. When SiC content is more than 6%, the hollows decrease and even disappear with the 

increase of SiC content. The furrows become wider and deeper, and the cracks form on the surface and the sub-surface. 

The wear mechanism changes from adhesion wear and mild ploughing wear to delamination and severe ploughing wear. 
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1.1   

1  

2 2
V 6~8 h

500~600 MPa

(930 10) 2.0 MPa
3 h  
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Table 1  Technical parameters of raw materials 

Composition Purity/% Particle size/�m 

Cu 99 75 

Fe 99 75 

Sn 99 75 

Graphite 99 270�630 

SiO2 � 75�380 

SiC 99 1 
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Table 2  Chemical compositions of materials (mass fraction, 

%) 

Mass fraction/% 
Sample No.

Cu Sn Fe C SiO2 SiC

A0 80 4 10 4 2 0 

A1 78 4 10 4 2 2 

A2 76 4 10 4 2 4 

A3 74 4 10 4 2 6 

A4 72 4 10 4 2 8 

A5 70 4 10 4 2 10 

 
1.2   

d 75 mm 53 mm
30CrNiMo MM�1000

( 0.6 
MPa 6500 r/min 2.5 kg·m2

10
)

KYKY�2800
 

 

2   
 
2.1  SiC  

1 SiC ( )



                                                                                         2014 9  2274 

1 SiC

SiC 8%
SiC 6% 8%

 

[17] SiC
�

�
SiC

SiC( 2)
SiC

SiC
( 2)

 

SiC
SiC

SiC
SiC SiO2 

 

 
1  SiC SEM  

Fig. 1  SEM images of worn surfaces of materials with different SiC contents (mass fraction): (a) 0; (b) 2%; (c) 6%; (d) 8% 

 

 

2  SiC  

Fig. 2  Schematic diagram of action mechanism of SiC 
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3  SiC SEM  

Fig. 3  SEM images of sub-surfaces of materials with different SiC contents: (a) 0; (b) 2%; (c) 6%; (d) 8% 
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Fig. 4  Microstructures of friction materials: (a) Without SiC; 

(b) With SiC 
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5  8% SiC SEM  

Fig. 5  SEM image of separating wear debris of sample 

containing 8% SiC (a) and its schematic diagram (b) 
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Fig. 6  Friction and wear performance curves of materials: (a) 

Friction coefficient vs w(SiC); (b) Linear wear rate vs w(SiC) 
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7  SiC SEM

EDS  

Fig. 7  SEM images of wear debris and EDS spectrum of 

flake debris of materials with different SiC contents: (a) 0; (b) 

8%; (c) EDS spectrum of region A in Fig. 7(b) 
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