
Accepted Manuscript

Structural, elastic and electronic properties of typical NdMgT4 (T�=�Co, Ni, Cu) alloys
from ab initio calculation

Na Wang, Wei-bing Zhang, Bi-yu Tang, Hai-Tao Gao, En-jie He, Lei Wang

PII: S0921-4526(18)30290-4

DOI: 10.1016/j.physb.2018.04.024

Reference: PHYSB 310840

To appear in: Physica B: Physics of Condensed Matter

Received Date: 5 February 2018

Revised Date: 30 March 2018

Accepted Date: 16 April 2018

Please cite this article as: N. Wang, W.-b. Zhang, B.-y. Tang, H.-T. Gao, E.-j. He, L. Wang, Structural,
elastic and electronic properties of typical NdMgT4 (T�=�Co, Ni, Cu) alloys from ab initio calculation,
Physica B: Physics of Condensed Matter (2018), doi: 10.1016/j.physb.2018.04.024.

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.physb.2018.04.024


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

*Corresponding author. 

E-mail address: wangn@ahstu.edu.cn (N. Wang) 

 

Structural, elastic and electronic properties of typical 
NdMgT4 (T=Co, Ni, Cu) alloys from ab initio calculation 

 

Na Wang a,*, Wei-bing Zhangb, Bi-yu Tangc, Hai-Tao Gaoa, En-jie Hea, Lei Wanga 

 aSchool of Electrical and Electronic Engineering, Anhui Science and Technology University, 

Fengyang, 233100, China 

bSchool of Physics and electronic Science, Changsha University of Science and Technology, 

Changsha, 410004, China 

cSchool of Chemistry and Chemical Engineering, Guangxi University, Nanning, 530004, China 

 

Keywords: Magnesium alloy; Mechanical property; Electrical and magnetic properties; 

Ab initio calculation 

 

A B S T R A C T  

The crystal structure, elastic and magnetic properties of important ternary Mg-based 

alloys NdMgT4 (T=Co, Ni, Cu) have been studied using reliable ab initio calculations. 

Both cohesive energy and charge density difference suggest that three alloys have good 

structural stability with the order: NdMgCo4 > NdMgNi4 > NdMgCu4. It shows that 

NdMgCo4 alloy has magnetic moments with the Co atoms being the main contribution, 

which is also in agreement with the calculated electronic structures. We find that 

NdMgT4 (T=Co, Ni, Cu) alloys are all ductile materials with bulk-to-shear modulus 

(B/G) values higher than 1.75. The trends of calculated values for the shear moduli Cs 

and C44 are consistent with that of shear modulus G and young’s modulus E, proving 
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