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One-year project is proposed to investigate the Ni-Ta
binary bulk metallic glasses(BMG) by molecular
dynamics(MD) and density functional theory(DFT). The
main focus of the project execution in one year are
listed below :

First year:

First, the density functional theory (DFT) is
utilized to obtain the most stable structures and
potential energy that is calculated on effective-
medium theory of bulk metallic glasses in Ni-Ta.
Afterwards, we use the force-matching method(FMM) to
modify parameters of potential function. After we
already confirm the stable structures of bulk
metallic glasses in Ni-Ta, the mechanical properties
such as hardness and elastic modulus, an atomistic
stress analysis and deformation analysis will be
explored on nanoindentation process.

molecular dynamics, density functional
theory , effective-medium theory
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One-year project is proposed to investigate the Ni-Ta binary bulk metallic glasses(BMG)
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by molecular dynamics(MD) and density functional theory(DFT). The main focus of the project
execution 1n one year are listed below :
First year:

First, the density functional theory (DFT) is utilized to obtain the most stable
structures and potential energy that is calculated on effective-medium theory of bulk metallic
glasses in Ni-Ta. Afterwards, we use the force-matching method(FMM) to modify parameters of
potential function. After we already confirm the stable structures of bulk metallic glasses
in Ni-Ta, the mechanical properties such as hardness and elastic modulus, an atomistic stress
analysis and deformation analysis will be explored on nanoindentation process.
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The mechanical properties of CuZr crystalline—amorphous
nanolaminates

Shin —Pon Ju®’, Chuan Chen®*,Jenn-Sen Lin**, Cheng-Hsing
Hsu** Ken-Huang Lin*,Yu-Ting Feng*
!Department of Mechanical and Electro-Mechanical Engineering; Center for Nanoscience and

Nanotechnology, National Sun Yat-sen University, Kaohsiung, Taiwan 804

’Department of Information Management, Meiho Institute of Technology, Pingtung 912,

Taiwan

®*Department of Mechanical Engineering, National United University, 36003, Taiwan

*Department of Electrical Engineering, National United University, 36003, Taiwan

ABSTRACT:

In this study, the mechanical properties of Cu-Zr binary bulk metallic glasses (BMG)
and Zr crystalline were investigated at the nanoscale. To use FCC, HCP, BCC, space
group B1, and B2 types of structure to replace the atomic positions constructed Cu
and Zr BMG structure. The optimizations of BMG structures are performed by
Density functional theory (DFT) calculation to find the stable amorphous structures
and corresponding energies. The force-matching method (FMM) is utilized to obtain
the suitable tight-binding potential parameters of the Cu-Zr BMG structures, and add
polynomial harmonic potential energy to correct the structure and energy of the
error. Finally, we employ molecular statics (MS) to construct the nanolaminates of
Cu-Zr and Zr crystalline-amorphous structures and study mechanical properties, such

as atomistic stress-strain, plastic and elastic deformation, and elastic modulus.

Keywords: Cu-Zr, BMG, crystallization, DFT, FMM, MS
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