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The Embedded Atom Method Analysis of the Nickel
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ABSTRACT

The embedded atom method based on density functional theory was developed as a new means for calculating ground

state properties of realistic metal systems by Murray S. Daw, Stephen M. Foiles and Michael I. Baskes. In the paper, we had

corrected constitutive formulae and parameters on the nickel for the purpose of doing Embedded Atom Method analysis. And

then we have computed the properties of the nickel on the fundamental scale of the atomic structure. In result, simulated

ground state properties, such as the lattice constant, elastics constants and sublimation energy, show good agreement with

Daw’s simulation data and with experimental data.
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Table 1. Parameters for the atomic density of Nickel’.

i n; ¢ C;
4s
1 i 54.88885 -0.00389
2 ! 38.48431 -0.002991
3 2 27.42703 -0.03189
4 2 20.88204 0.15289
5 3 10.95707 -0.20048
6 3 7.31958 -0.05423
7 4 3.92650 0.49292
8 4 2.15289 0.61875
3d
I 12.67582 0.42120
2 5.43253 0.70658
E} (R:j) Emb(l ta )e ‘ ®
= a,.(’;’f —l) (10)
0
a; = %‘REME (11)
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Fig.1 Analysis Model(example : 3x3x3 unit cell array).
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Fig.2 Embedding energy as a function of electron density
for Nikel.
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Fig.3 Pair interaction as a function of atomic separation
for Ni und Ni.
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Table.2 Properties of the Nickel calculated from the EAM

potential used in the present study. The value

4

calculated by Daw® and experimental data* is also

shown for comparison.

t
Presen Daw Experimntal
study
Lattice
constant
ag(A) 3.52 3.52 3.52
Sublimation
Energy
Esub (eV) 4.45 4.45 4.45
Bulk modulus
B(ergs/cm®) 1.81 1.80 1.804
Elastic
constants
C,(ergsicm?) 2.34 233 2.465
Cyy(ergs/em?) 1.55 1.54 1.473
Cyy(ergs/em’) 1.27 1.28 1.247
.23
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