
Accepted Manuscript

Effect of alloying elements on stacking fault energy and ductility of tungsten

Jing Qian, C.Y. Wu, J.L. Fan, H.R. Gong

PII: S0925-8388(17)34217-2

DOI: 10.1016/j.jallcom.2017.12.042

Reference: JALCOM 44128

To appear in: Journal of Alloys and Compounds

Received Date: 18 August 2017

Revised Date: 24 November 2017

Accepted Date: 5 December 2017

Please cite this article as: J. Qian, C.Y. Wu, J.L. Fan, H.R. Gong, Effect of alloying elements on
stacking fault energy and ductility of tungsten, Journal of Alloys and Compounds (2018), doi: 10.1016/
j.jallcom.2017.12.042.

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.jallcom.2017.12.042


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Effect of alloying elements on stacking fault energy and ductility of tungsten 

Jing Qiana, C. Y. Wub, J. L. Fana, H.R. Gonga,* 

aState Key Laboratory of Powder Metallurgy, Central South University, 

Changsha, Hunan 410083, China 

bDepartment of Educational Science, Hunan First Normal University, Changsha, 

Hunan 410205, China 

Abstract 

First principles calculation is conducted to systematically investigate the effects 

of alloying elements (Mo, Re, Os, Ta, Ti, and V) on phase stability, stacking fault 

energy, ductility, and restoring force of W. It is found that the addition of Mo, Re and 

Os would decrease the generalized stacking fault energy (GSFE) of W and increase 

the ductility of W, while the alloying elements of Ti, Ta, and V could enhance its 

GSFE and reduce its ductility. The different effects of alloying elements would be 

mainly attributed to the intrinsic interaction between W and the alloying element, i.e., 

the repulsive interaction of W-Mo, W-Re, and W-Os with positive heats of formation 

would increase the interlayer distance of W and facilitate its slip, whereas the 

attractive interaction of W-Ti, W-Ta, and W-V with negative heats of formation would 

reduce the interlayer distance of W and impede the slip. The derived results are in 

good agreement with available observations in the literature, and could provide a deep 

understanding of the effects of alloying elements on various properties of W.  
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