il RAMEA Y 2—12XK 0

1012345678

Local free energy (eV)

8
7
]
5
4
3
2
1
0
-1

45 at.% Ni 48 at.% Ni 50 at.% Ni 52 at.% Ni 55 at.% Ni

a5 s a8
30 10 ]
25 25 28
20 20 20
15 15 1

5

B Microstructures of Ni-Ti alloys using the first-principles phase field method
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BXREDOKICDOWNT
B Microstructures of Ni-Ti alloys using the first-principles phase field method

The upper panel shows the 2D map of the local free energy of Ni-Ti alloys where at
most two interstitial atoms are considered in the tetrahedron approximation. The values
for the compositions Ni,Ti, with n+m=6 are determined by first-principles calculations.
The Ni concentration, ¢, and the Ti concentration, ¢, are discretized as n<¢<n+1 and
m<¢r<m+1, and each square box corresponds to one (n,m).

The lower panel shows he steady spatial distributions of the Ni concentration, ¢y,
calculated by the first-principles phase field method only using the local free energy shown
in the upper panel without any empirical parameter for Ti-45at%Ni, Ti-48at%Ni, Ti-50at%Ni,
Ti-52at%Ni, and Ti-55at%Ni. The resulting patterns are almost the same as those without
considering interstitial atoms, though some of the cuboidal or angular precipitations are
rotated, and orange crosses appear around the yellow spots for Ti-50at%Ni. This rotation
is reasonable, because no rotation along with the simulation cell axes is an artifact when
we did not consider the interstitial atoms. The interstitial configurations do not appear in

the final microstructure although they could influence the dynamics.

[JKaoru Ohno, Monami Tsuchiya, Riichi Kuwahara, Ryoji Sahara, Swastibrata Bhattacharyya
and Thi Nu Pham
Comp. Mat. Sci., 191 (2021) Art. No.110284
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AVS/Express On-demand Seminar Learning Contents
1. Introduction to AVS/Express (approx. 10 min.)

This is an overview introduction to AVS/Express, including its features and basic operations from data
loading to visualization.

2. Basic operation exercises of module programming and object manipulation (approx. 20 min.)

This content includes explanations and exercises of basic operations from data loading to output, such as
module operation, programming, and object manipulation.

3. Basic network building exercises with some sample data (approx. 16 min.)
This content aims to deepen understanding of basic network building operations.
We use some sample data such as discrete points and fluid analysis. You will be able to build an appropriate
network for the data such as lattice shapes, discrete points and elements.
4. Introduction to data formats (approx. 12 min.)
This is an explanation of available data types and formats.
5. Saving visualization results as image, movie, and 3D movie (approx. 20 min.)

This content explains the output formats and saving operations of AVS/Express visualization results as
images, movies, and 3D movies.

6. CCMS Library (approx. 28 min.)

This content describes modules developed and added by the Center for Computational Materials Science
for AVS/Express that specialize in visualization of data from atomic and molecular analysis programs such
as VASP, TOMBO, and Gaussian.
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