Accepted Manuscript

First-principles Study on Surface Stability of Tantalum Carbides

Wen-Li Yan, Michael Sygnatowicz, Guang-Hong Lu, Feng Liu, Dinesh
K. Shetty

PIl: S0039-6028(15)00273-3

DOI: doi: 10.1016/).susc.2015.09.003
Reference: SUSC 20630

To appear in: Surface Science

Received date: 27 June 2015
Accepted date: 4 September 2015

Please cite this article as: Wen-Li Yan, Michael Sygnatowicz, Guang-Hong Lu, Feng
Liu, Dinesh K. Shetty, First-principles Study on Surface Stability of Tantalum Carbides,
Surface Science (2015), doi: 10.1016/j.susc.2015.09.003

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.


http://dx.doi.org/10.1016/j.susc.2015.09.003
http://dx.doi.org/10.1016/j.susc.2015.09.003

First-principles Study on Surface Stability of Tantalum Carbides

Wen-Li Yarf"®, Michael Sygnatowicz Guang-Hong LY Feng Lilt"", Dinesh K. Shetty

& Department of Physics, Beihang University, Beijing 100191, P. R. China

® Department of Materials Science and Engineering, University of Utah, Salt Lake City, Utah 84112,
United Sates

ABSTRACT

Using first-principles method, surface energiesmyttal planes of different tantalum carbide
phases have been calculated. Quantum size effecthawn to possibly play a considerable role
in determining accurate surface energies of theswlht films, which have been neglected in
previous works. The-TaC phase has a more stable (0 0 1) surface tigacldse-packed (1 1 1)
surface. In the-TaC phase, (0 0 1) surface with only Ta terminat®mire stable than that of
mixed Ta-C termination, because the metallic bdveteseen Ta atoms are weaker than the Ta-C
covalent bonds. The same is true for $hEa,C3 phase. The introduction of structural vacancies
in the(-Ta,Cs«x phase creates more direct Ta metallic bonds, rgaki@ Ta terminated surfaces
even more stable. This is consistent with the erpertal observations of cleavage of the basal

planes, lamellae bridging of cracks, and the higbtiire toughness ¢fTa;Cs .

Keywords: First principles, Surface energy, Traasiimetal carbides

" Corresponding author.

E-mail address: fliu@eng.utah.edu (F. Liu)



Download English Version:

https://daneshyari.com/en/article/5421546

Download Persian Version:

https://daneshyari.com/article/5421546

Daneshyari.com


https://daneshyari.com/en/article/5421546
https://daneshyari.com/article/5421546
https://daneshyari.com

