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Fig.1  Circuit diagram of arc erosion device 
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Fig.2  X-ray diffraction patterns of the Cu-based self-lubricating 

composites 
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Fig.3  Microstructures of the Cu-based self-lubricating composites: (a) Cu-G, (b) Cu-WS
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and (c) Cu-MoS

2 

Oscilloscope 

Cathode 

Anode 

10 20 30 40 50 60 70 80 90 100

�

��

�

�

��

�

�

��

�

�

��

�

�

��

�

�

��

��

��

�

�

��

�

�

��

�

�

��

�

�

��

�

�

��

�

�

��

�

�

��

�

�

��

�

�

��

�

�

��

�

�

��

�

�

��

�

�

��

�

�

��

�

�

��

�

�

��

�

�

��

��

��

�

MoS

2

WS

2

G

Cu

�

��

�

I
n
t
e
n
s
i
t
y
/
a
.
u
.

�

��

�

�

��

�

�

��

�

Cu-G

Cu-WS

2

Cu-MoS

2

2θ/(°) 

a 

b 

c 

100 µm 

G 

Cu 

Cu 

WS

2

 

Cu 

MoS

2

 



�1820�                                          ����UVz0�                                           � 47� 

� ��������	
��
��������

Table 1  Physical and mechanical properties of Cu-based 

self-lubricating composites 

Composite 

Relative 

density/ 

% 

Electrical 

resistivity/ 

×10

-8 

Ω·m 

Brinell 

hardness/ 

×10 MPa 

Bending 

strength/ 

MPa 

Cu-G 99.43 3.58 51.12 135.21 

Cu-WS

2

 97.21 5.25 71.98 153.53 

Cu-MoS

2

 97.16 5.22 72.76 151.56 
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Fig.4  Arc current versus discharge time curves of the Cu-based self-lubricating composites: (a) Cu-G, (b) Cu-WS
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and (c) Cu-MoS
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Fig.5  Relation between breakdown strength and breakdown number of the Cu-based self-lubricating composites: 

(a) Cu-G, (b) Cu-WS
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, and (c) Cu-MoS
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Fig.6  Morphologies for the erosion regions of the Cu-based self-lubricating composites after the first breakdown: 

(a, a

1

) Cu-G, (b, b

1

) Cu-WS

2

,

 

and (c, c

1

) Cu-MoS

2

 

 

P C*�>?��¹ª°����·����¢�¶

t���F�¾1�£�����¹d�&¹d�*¤

��¹ª¥�l��D¦�;BÔ�:�����>?

��¹d�;BÔ�:§�¨¢�y���Ô��©*

�ª�Ô��B¾§«¬s¤�¹ª­o����®

¯°o�()�¶tN�����ßGi����ñC

��¹ª±²E³*Cu-G >?����JK��{�

j������·�´G¬s��µ�ñj.��y�

³�j�;*C� 6a

1

�®GDE�Cu-G >?��¹

ª;B� @Ô�st�y±²�µNd���z�	

���JKl�;Í¶·NdC¸&;B� ±²�T

��ªÔ�:*Cu-WS

2 

� Cu-MoS

2

>?����WS

2 

� MoS

2

��j��¹ô�����ÃÛ8º1��>

?��¹ª�Ô�:;B�������»����¹

ª���p WS

2 

� MoS

2

st�y¼�½�pops

t�y¾'i:;BstyJKL��G��³�j�

Á�¹ª�I:j¿�³�À�ä� 6b� 6c��*C

� 6b

1

� 6c

1

®Gs´�Cu-WS

2 

� Cu-MoS

2

>?��

N6���õ�³�l�¼Bv´���ª�à�ß§

ÁCu-G>?��;B� �JK� ³��àlëÂ

ÃI:*O��b��¼B���¶t�����yE

Ä�GHÅ�stKL�g�*� 7�:;<=�>?

��N6���õ�³�l�ÆÇ�à*C� 7b� 7c

®GDE�Cu-WS

2 

� Cu-MoS

2

>?��³�l�ÆÇ

@���y±²�����ò�cè�}³�liÈ³

�llëI:�¹I³��Á*��� 7a®É�Cu-G  

 

 

 

 

 

 

 

 

 

� 7  B
	RST.UV©ª7«¬­WZ[®¯±²n° 

Fig.7  Morphologies for the edge of erosion regions of the Cu-based self-lubricating composites after the first breakdown: 

(a) Cu-G, (b) Cu-WS
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Fig.8  Morphologies for the erosion regions of the Cu-based self-lubricating composites after 100 times breakdown: (a) Cu-G, 

(b) Cu-WS
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and (c) Cu-MoS
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Fig.9  EDX spectra for the erosion regions of the Cu-based self- 

lubricating composites: (a), (b), and (c) correspond to the 

white line surrounding area A, B and C in Fig.8 
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Abstract: The arc erosion properties of Cu-30vol%gaphite, Cu-30vol%WS

2

 and Cu-30vol%MoS

2

 self-lubricating composites were 

investigated. The results demonstrate that graphite cannot be melted and is mainly lost in the form of oxidation during the arc discharge 

process because of its extremely high melting point. In contrast, WS

2

 and MoS

2

 are melted and even react with the Cu matrix due to the 

high temperature caused by the arc discharge. Therefore, the arc erosion resistance of Cu-30vol%gaphite composite is better than that of 

the Cu-30vol%WS

2

 and Cu-30vol%MoS

2

 composites. The main arc erosion mechanism of Cu-based self-lubricating composites is found 

to be oxidation, melting, ejecting, internal chemical reaction and fatigue peeling. 

Key words: Cu-based self-lubricating composites; graphite; WS

2

; MoS

2

; arc erosion 
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