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§ 1  FGHIJK3�F¨6aN 8#�9#©ª«R 8#u 9#©ªN��8� 

Fig.1  Graphene coated niobium powder (a), 8# and 9# sample in the Quartz tube (b), microstructures of 8# sample (c) 

and 9# sample (d) 
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§ 2  8#u 9#©ªN��8� 

Fig.2  SEM images (a, c) and back-scattered electron images (b, d) of 8# sample (a, b) and 9# sample (c, d) 
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§ 3  8#�9#©ªNM(��N®¯°Q 

Fig.3  Relationship curves of strength and size for 8# and 

9# samples 
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§ 4  8#�9#©ªN��(��N®¯°Q 

Fig.4  Relationship curves of electrical conductivity and size for 

8# and 9# samples 
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Table 1  Strength and conductivity parameters of 8#, 9# 

samples with different sizes Φ 

Strength/MPa  Conductivity/%IACS 

Φ/mm 

8# 9#  8# 9# 

2.49 226.525 103.339  75.5 66.8 

2.29 233.468 163.067  72.2 63.5 

2.02 235.527 175.654  71.7 62.2 

1.84 239.717 206.481  70.7 60.9 
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Effect of Graphene Doping on Microstructures and 

Properties of Cu-Nb Composite Wires 

 

Wang Pengfei

1,2

, Liang Ming

2

, Xu Xiaoyan

2

, Jin Lihua

2

, Feng Jianqing

2

, 

Li Chengshan

2

, Li Jinshan

1

, Zhang Pingxiang

1,2 

(1. Northwestern Polytechnical University, Xi’an 710072, China) 

(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China) 

 

Abstract: Cu-Nb microcomposite with 7 cores reinforced by graphene coated with niobium powder and reinforced by pure niobium 

powder with 7 cores were prepared by accumulative drawing and bundling process. The breakage phenomenon of wire in plastic 

processing was significantly improved after the optimization of heat treatment process, especially the wire reinforced by graphene coated 

with niobium powder, which has a regular uniform distribution of the core and a good coordination. Through the analysis of the 

microstructure, mechanical properties and electrical properties of the two kinds of wires with different sizes (Φ2.49 mm, Φ2.29 mm, 

Φ2.02 mm, Φ1.84 mm), the results show that the mechanical properties of Cu-Nb wire reinforced by graphene coated with niobium 

powder increase only tens of MPa compared with those of Cu-Nb wire reinforced by pure niobium powder, however, the conductivity of 

the Cu-Nb wire reinforced by graphene coated with niobium powder increases obviously, reaching 10%IACS. Finally, the plastic 

deformation mechanism of two kinds of the wires were analyzed. 

Key words: graphene doping; Cu-Nb composite wire; conduction mechanism; mechanical properties 
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