
Accepted Manuscript

Title: Tribological properties of copper matrix composites
reinforced with homogeneously dispersed graphene
nanosheets

Authors: Xin Gao, Hongyan Yue, Erjun Guo, Shaolin Zhang,
Longhui Yao, Xuanyu Lin, Bao Wang, Enhao Guan

PII: S1005-0302(18)30033-1
DOI: https://doi.org/10.1016/j.jmst.2018.02.010
Reference: JMST 1192

To appear in:

Received date: 20-5-2017
Revised date: 6-6-2017
Accepted date: 6-7-2017

Please cite this article as: Xin Gao, Hongyan Yue, Erjun Guo, Shaolin Zhang, Longhui
Yao, Xuanyu Lin, Bao Wang, Enhao Guan, Tribological properties of copper matrix
composites reinforced with homogeneously dispersed graphene nanosheets (2010),
https://doi.org/10.1016/j.jmst.2018.02.010

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.jmst.2018.02.010
https://doi.org/10.1016/j.jmst.2018.02.010


1 

Tribological properties of copper matrix composites reinforced with 

homogeneously dispersed graphene nanosheets 

 

Xin Gao 1, Hongyan Yue 1,*, Erjun Guo 1, Shaolin Zhang 2, Longhui Yao 1, Xuanyu Lin 1, Bao 

Wang 1, Enhao Guan 1 

 

1 School of Materials Science and Engineering, Harbin University of Science and Technology, 

Harbin 150040, China 

2 Department of Physics, Dongguk University, Seoul 100715, Korea 

  [Received 20 May 2017; Received in revised form 6 June 2017; Accepted 6 July 2017] 

* Corresponding author. Prof. Ph.D.; 

 E-mail address: hyyue@163.com (H.Y. Yue). 

 

Graphene reinforced copper matrix composites (Gr/Cu) were fabricated by electrostatic 

self-assembly and powder metallurgy. The morphology and structure of graphene oxide, 

graphene oxide-Cu powders and Gr/Cu composites were characterized by scanning 

electronic microscopy, transmission electronic microscopy, X-ray diffraction and Raman 

spectroscopy, respectively. The effects of graphene contents, applied loads and sliding 

speeds on the tribological behavior of the composites were investigated. The results 

indicate that the coefficient of friction of the composites decreases first and then increases 

with increasing the graphene content. The lowest friction coefficient is achieved in 0.3 

wt% Gr/Cu composite, which decreases by 65% compared to that of pure copper. The 

coefficient of friction of the composite does not have significant change with increasing 

the applied load, however, it increases with increasing the sliding speed. The tribological 

mechanisms of the composite under different conditions were also investigated.  
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