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Table 1  Chemical composition of Cu-Mo-WC composites 

(ω/%) 

Composite Cu Mo WC LaCl

3

 

(Cu-50Mo)-0.5%LaCl

3

 Bal. 49.75 0 0.5 

(Cu-50Mo)-5%WC-0.5%LaCl

3

 Bal. 47.25 5 0.5 



²944²                                         ³)
+�� !"                                             � 47� 

 

�É��eh�»C JSM-5610LV *����í�?

@ß�������ÇÈó�I������.�  

éÂb�E�?@ "���£ Φ3 mm×1.0 

mm+Φ1.5 mm×2 mm���� .�I�©+��I

�ÉÇ��Ô£!"Ó�  

8 JF04C*����qÉÇ�êÄÅ�I��#

�$§ÇÈ ÇÈõö£÷�%�¨ 40 V�°Ï 20+

30+40 A�ê�I£©�I#£&D�'�I£��

I#£(D�©��I)°¼*��I+�#�; 0.8 

N�k3í$; 1.6 N�§$,h£ 1 Hz-�^+$§

$+Ô£ 0.5 s.�§$+/ 1.5 mm 8�5��Ï'

ÇÈ0ö£ 10

4

0  

8���ÇÈ«óC1x£ 10

-4 

g� LP3200D*

�¾í��Óí2�&D�(D�I3��É���

4Z(∆w) ∆w=ÉÇó�I��(w

1

)5ÉÇ«�I��

(w

0

) £67�I��8#0ö����m�[\;

�±²�9#�$§ 1000:©É�S0���m  

2  ����� 

2.1  ��������	
�� 

} 2£»C SPS;<Âb�(Cu-50Mo)-0.5%LaCl

3

�(Cu-50Mo)-5%WC-0.5%LaCl

3 

2 ÃE�?@¿À3

�¸��q %} 2 
=�2 ÃE�?@��xí2

£ 8320� 8090 kg/m

3

  >��íö 5%WCâÕ~

��gÆ Cu-MoE�?@��ß�x�ï?� ��

gÆ@ 19%��e�h�A'��ï?� ��iÆ

@ 11% B>� � WCâÕSC�³D�xfg�

ESC�F Æ Cu-MoE�?@
�AG��H�e

I:%�¾JK:xF �Lj�iÆe�h��

[8]

  

M 1£ 2ÃE�?@¿À3�SEMß��� %

M 1 
ÞNVE�?@���OïfI��P~��

QR�ßST�UV��£CuA�UWVXY£Mo

A�fÔZ[í\8I�����ê�äå�]ßMo

âÕ^_QR M 1b
`WVâÕ£WCA�G� 

�a£ 5%��í\ÔZ��b^9c-âÕÕÖÄ

Åµ¶  

 

 2  Cu-Mo-WC!"#$&'()*+,-./0( 

Table 2  Comprehensive properties of Cu-Mo-WC  

composites 

Composite 

ρ/kg·m

-3

 γ/IACS% 

Hardness, 

HV/MPa 

(Cu-50Mo)-0.5%LaCl

3

 

8320 29.4 950 

(Cu-50Mo)-5%WC-0.5%

LaCl

3

 

8090 26.1 1130 
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Fig.1  SEM images of the composites as SPS sintered: (a) (Cu- 

50Mo)-0.5%LaCl
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 and (b) (Cu-50Mo)-5%WC-0.5%LaCl

3
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Fig.2  Electrode mass changes of (Cu-50Mo)-0.5%LaCl

3

 

composite ( DC 40 V ) 

 

 

 

 

 

 

 

 

 

 

 

� 3  (Cu-50Mo)-5%WC-0.5%LaCl
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Fig.3  Electrode mass changes of (Cu-50Mo)-5%WC-0.5%- 

LaCl
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composite ( DC 40V) 
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Fig.4  Anode surface morphologies of composites without and with WC addition: (a, b) (Cu-50Mo)-0.5%LaCl
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and 

           (c, d) (Cu-50Mo)-5%WC-0.5%LaCl

3
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Fig.5  Cathode surface morphologies of composites without and with WC addition: (a, b) (Cu-50Mo)-0.5%LaCl

3

 and  

(c, d) (Cu-50Mo)-5%WC-0.5%LaCl

3
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Fig.6  Contact resistance changes with operation times of 

composites without and with WC addition:           

(a) (Cu-50Mo)-0.5%LaCl

3

 and (b) (Cu-50Mo)-5%- 

WC-0.5%LaCl
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Fig.7  Welding force with operation times of composites without and with WC addition: (a, b) (Cu-50Mo)-0.5%LaCl
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 and  

(c, d) (Cu-50Mo)-5%WC-0.5%LaCl

3 
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Electrical Contact Characteristics of Cu-Mo-WC Composites Prepared  

by Spark Plasma Sintering Process 

 

Tian Baohong, Cheng Xinle, Zhang Yi

 

, Liu Yong  

 (Collaborative Innovation Center of Non-Ferrous Materials, Henan University of Science and Technology, Luoyang 471023, China) 

 

Abstract: The (Cu-50Mo)-0.5%LaCl

3

 and (Cu-50Mo)-5%WC-0.5%LaCl

3

 composites were prepared by spark plasma sintering (SPS) 

process. The density, the hardness, the electrical conductivity and microstructure of the composites were investigated. The electrical 

contact test was carried out for both composites. The materials transfer direction and the anode, cathode mass change and the contact ends 

total mass change of the composites were studied under the condition of different DC and resistance load. The morphologies after arc 

erosion were investigated by scanning electronic microscopy (SEM). The electrical erosive characteristics of the composites were analyzed. 

The results show that the composites prepared by SPS method have better comprehensive properties. The transfer mass increases with 

increasing of electrical current. The contact surface of the composites presents the appearance characteristics with pores, molten pool and 

pits after arc erosion test. The surface arc erosion characteristics become more obvious with increasing of current. The contact resistance 

decreases with increasing of current when the voltage is constant. The contact resistance with the current changes has no obvious 

fluctuation when the voltage and current are the same, while the welding force increases with increasing of current. 

Key words: Cu-Mo-WC composite; arc erosion; material transfer; contact resistance; welding force 
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