
Accepted Manuscript

Effect of electric current on crystal orientation and its contribution to densifi-
cation during spark plasma sintering

Shenghua Deng, Ruidi Li, Tiechui Yuan, Peng Cao

PII: S0167-577X(18)31032-2
DOI: https://doi.org/10.1016/j.matlet.2018.07.001
Reference: MLBLUE 24567

To appear in: Materials Letters

Received Date: 24 April 2018
Revised Date: 14 June 2018
Accepted Date: 1 July 2018

Please cite this article as: S. Deng, R. Li, T. Yuan, P. Cao, Effect of electric current on crystal orientation and its
contribution to densification during spark plasma sintering, Materials Letters (2018), doi: https://doi.org/10.1016/
j.matlet.2018.07.001

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.matlet.2018.07.001
https://doi.org/10.1016/j.matlet.2018.07.001
https://doi.org/10.1016/j.matlet.2018.07.001


  

 

1 
 

Effect of electric current on crystal orientation and its contribution to 

densification during spark plasma sintering 

Shenghua Denga, Ruidi Lia,*, Tiechui Yuana,*, Peng Caob 

a. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China 

b. Department of Chemical and Materials Engineering, University of Auckland, Private Bag 92019, Auckland 1142, 

New Zealand 

*Corresponding author:  

R. Li: liruidi@csu.edu.cn 

T. Yuan: tiechuiyuan@csu.edu.cn 

Tel.: +86 731 88830142; Fax: +86 731 88830142. 

--------------------------------------------------------------------------------------------------------------------------------------------- 

Abstract 

In order to understand the underlying mechanisms of rapid densification during spark plasma sintering (SPS), the 

texture evolution of tungsten at different current densities was analyzed. It is found that texture of sample changes 

with current density under the same pressure and temperature. As the current density increases, the preferred 

orientation of tungsten crystal tend to rotate from (133) and (111) to (001), which is exactly a soft orientation and has 

the smallest deformation resistance. This current-induced rotation of crystal can be regarded as a non-thermal 

mechanism of electric current which contributes to the rapid densification of tungsten powder during SPS.   
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