
Author’s Accepted Manuscript

Tribological properties of AZ31 alloy pre-deformed
at low and high strain rates via the work function

Vikas Kumar, Lei Li, Hailian Gui, Xiaogang
Wang, Qingxue Huang, Qingyang Li, Fatma
Mokdad, Daolun Chen, D.Y. Li

PII: S0043-1648(17)31723-4
DOI: https://doi.org/10.1016/j.wear.2018.08.008
Reference: WEA102483

To appear in: Wear

Received date: 29 November 2017
Revised date: 1 August 2018
Accepted date: 14 August 2018

Cite this article as: Vikas Kumar, Lei Li, Hailian Gui, Xiaogang Wang, Qingxue
Huang, Qingyang Li, Fatma Mokdad, Daolun Chen and D.Y. Li, Tribological
properties of AZ31 alloy pre-deformed at low and high strain rates via the work
function, Wear, https://doi.org/10.1016/j.wear.2018.08.008

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/wear

http://www.elsevier.com/locate/wear
https://doi.org/10.1016/j.wear.2018.08.008
https://doi.org/10.1016/j.wear.2018.08.008


1 
 

Tribological properties of AZ31 alloy pre-deformed at low and high strain rates via 

the work function 

Vikas Kumar
1
, Lei Li

1
, Hailian Gui

2
, Xiaogang Wang

2
, Qingxue Huang

2
, Qingyang Li

1
, Fatma 

Mokdad
3
, Daolun Chen

3
, D.Y. Li

1 *
 

 

1
 Department of Chemical and Materials Engineering, University of Alberta, Edmonton, Alberta, Canada    

T6G 1H9   
2  

Shanxi Provincial Key Laboratory on Metallurgical Device Design and Theory - State Key Laboratory,     

Cultivation Base of Province-Ministry Co-Construct, Taiyuan University of Technology,    Taiyuan, 

Shanxi, 030024, China.
  

3
  Department of Mechanical and Industrial Engineering, Ryerson University, Toronto, Ontario Canada     

M5B 2K3 

 

*
 to whom all correspondences should be addressed: dongyang.li@ualberta.ca   

 

 

Abstract 

      Hardness, tribological properties and electron work function (EWF) of AZ31 alloy pre-

deformed at high and low strain rates were investigated. It was observed that the pre-deformation 

lowered hardness of the magnesium alloy, ascribed to the formation of micro-cracks/voids in 

addition to dislocations. The deformation at the higher strain rate resulted in larger decrease in 

hardness and consequently more material loss during wear tests. XRD diffraction analysis did 

not provide clear clues in regard to residual strain that is related to the dislocation density. 

However, the observed influences of the strain rate–dependent pre-deformation on the properties 

of the alloy are explainable based on corresponding changes in work function. It was observed 

that the lower strain rate led to a larger decrease in EWF, corresponding to a higher fraction ratio 

of dislocations to micro-cracks/voids, which affected the performance of the alloy. First-

principle calculations were conducted to investigate changes in EWF caused by dislocation and 

vacancy cluster, respectively, which support the explanation. This study demonstrates that the 

work function can provide supplementary information towards clarification of underlying 

mechanisms for the observed phenomena.             
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