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� 1  BC 1.0%BE CuWF
E XRD�  

Fig.1  XRD pattern of CuW alloy with 1.0%B addition 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 2  BC 1.0%BE CuWF
E TEM¡¢y£¤1¥¦§¨© 

Fig.2  TEM bright field image (a) and SAED patterns of CuW alloy with 1.0%B addition: (b) region I, (c) region II, 

and (d) region III marked in Fig.2a 
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� 3  @A BBC¬DE CuWF
E­®KL 

Fig.3  Microstructures of CuW alloys with different B contents: (a) 0%, (b) 0.4%, (c) 0.6%, and (d) 0.8% 

 

 

 

 

 

 

 

 

 

 

� 4  BC 0.6%BE CuWF
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Fig.4  SEM image and EDS result of point A of CuW alloys with 0.6% B element  
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Fig.5  Relative densities of CuW alloys with different B contents 
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Fig.6  Electrical conductivities and hardness of CuW alloys with 

different B contents 

���������
�	
��������

{ ÔÕ��y½º0123P! ,fM%Ô

Õ
tü"y 0123ñ¾eO¿|

[21]

44 7yÀ

ÆÇ B�ÆÇ 0.6%B
 CuW��¸Ú 50bÖ
ÔÕ

��4´�l�"5 B»¼
ÆÇ"��
{ ,�

�Á 2.87Â10

7 

V/m~�i 4.52Â10

7 

V/m"{ ,�

�~� 57.5%4��OÃ#�ÆÇ B»¼VÖ"I CuW

���åJKL¾¿��no����
À��"Ä


Å¹Ä�´�Ä¹ R"Æ� R
�L��"o

Á�~� CuW��
{���t"~�{ÔÕ��4 

4 8 ÛZ<ÆÇMÍ�º B »¼
 CuW ��E

J 50b R��Ö
®º_g4́ �l�"I³Í


ÒÓ ÔÕC@�"MÍ B »¼
ÆÇºÈ CuW �

� R��®º_g
ËÌMÍ456 B�º
�Ç"

CuW ��
®º_g°±ÆÇ"�L CuW-0.6%B �

�
®º_g< 0.26 mg"³È� CuW ��
 0.32 

mg"¢�	 23.1% 

4 9< CuW��
É��� RÊË5 B�º


Q�²-4Á4L´�l�"5 B �º
�è"CuW

��
É��ÃÆÇÖÌ�è" RÊËÃ�èfÖÆ

Ç4̄ B�º< 0.6%¤"CuW��
É��³i`Ç"

< 3.7 A" RÊË`è"< 20.2 ms"³È�ÀÆÇ B


 CuW��É��¢�	 21%" RÊËÍ§	 12%4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 7  @A B¬D CuWF
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Fig.7  Breakdown strengths of CuW alloys with 0%B (a) and 

0.6%B (b) 
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Fig.8  Mass losses of CuW alloys with different B contents after 

arc ablation for 50 times 
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Fig.9  Chopping currents and arc life-spans of CuW alloys with 

different B contents 
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� 10  @A B¬DE CuWF
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Fig.10  Surface morphologies of CuW (a) and CuW-0.6%B (b) alloys after 50 times breakdown 
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Table 1  EDS analysis results of points A, B, C in Fig.10b
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Table 2  Mass loss and volume wear rate of CuW alloys with 

different B contents during room-temperature fric- 

tion wear process 
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Fig.11  Friction coefficients of CuW alloys with different B contents 
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Fig.12  Three-dimensional morphologies of CuW (a) and CuW-0.6%B (b) alloys after friction and wear test; wear depth-width curves of 

different CuW alloys (c) 
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Fig.13  Surface morphologies of CuW (a) and CuW-0.6%B (b) 

alloys after friction and wear 

 

� ���� 13� �� EDS�	
� 

Table 3  EDS analysis results of points marked in Fig.13 (ω/%) 

Element Point A Point B Point C Point D 

W 63.98 30.42 34.46 61.46 

Cu 21.12 46.23 40.88 23.02 

O 13.97 21.26 21.11 12.49 

Fe 0.93 2.09 3.18 2.70 

B - - 0.37 0.34 

Total 100% 
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Effects of In-situ Synthesis of Tungsten Boride on Microstructures 

and Properties of CuW Alloy 

 

Yang Xiaohong, Zhao Yipeng, Zou Juntao, Xiao Peng, Liang Shuhua 

(Xi’an University of Technology, Xi’an 710048, China) 

 

Abstract: A series of Cu-W alloys added with different boron contents were prepared by means of powder metallurgy-infiltration process. 

The effects of boron addition content on the microstructure and properties of CuW alloys were investigated. The static properties, the 

vacuum breakdown property and the wear resistance were studied, respectively. The results show that boron element and W in-situ react 

and form tungsten boride phase in the sintering process of W skeletons. The HB hardness of the CuW-0.6wt%B alloy increases to 2150 

MPa owing to strengthen of W skeletons. Meanwhile, the breakdown strength increases by 57.5%, the chopping current decreases by 21%, 

and the coefficients of friction decreases by 32.7%, respectively. The breakdown strength and wear resistance of the CuW alloys are 

enhanced significantly. The morphologies analysis of CuW alloys after vacuum breakdown shows that the splash of liquid copper 

decreases, the breakdown areas increase but the erosion pits become shallower and smaller. 

Key words: CuW alloys; W

2

B; in-situ reaction; microstructure; properties 
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