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Mechanical Systems

Engineering Division

We study deformation mechanisms of nanometre-scale materials ([nm]

Solid Mechanics on Nanometre—scale

Materials using Atomic Simulations

10-9[m]) by

molecular dynamics (MD) simulations. MD can simulate the movement of each atom in a
material. Using MD, we perform deformation simulations of various materials such as carbon
nanotubes and bulk metallic glasses to reveal the deformation properties in atomic scales.

Associate Professor

2009, Dr. Eng., Kobe

University, Graduate
School of Science and
Technology.

Field of study: Molecular
Dynamics simulation, Solid
Mechanics.

>> Beginnings of my path to
academia

"To create anything, you need materials to begin with." |
was deeply impressed by lectures stating that materials
science and solid mechanics form the foundation of
mechanical engineering. Until then, | had only viewed
materials research as a rather unremarkable field within
mechanical engineering. Then, | found evaluating and
predicting material properties through experiments and
simulations to be incredibly fascinating.

Masaomi Nishimura

>> In the Future

We study nanometre-scale materials
using  computational  simulations.
Carbon nanotubes and bulk metallic
glasses are new materials discovered
recently. We have to understand the
properties of materials in order to use
them in various products. Our studies
reveal essential deformation
properties of these new materials.

>>  After Graduation

Graduates are working in broad fields
such as auto and electronics
industries. In this laboratory, students
acquire the computation-simulation
skill and the knowledge in solid
materials, which will be very useful in
your future jobs.

—
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Atomic shear stress [GPa]
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Atomic bending stress [GPa]
We can discuss deformation mechanisms in
nanometre-scale = materials by  computer
experiment. This figure shows torsional or
bending deformation analysis of a defective
carbon nanotube.

Atomic strain, y- -

(a) Depth=2nm (b) Depth=4nm (c) Depth=5nm
Computational  simulations reveal complex
changes of atomic structure in materials. This
figure shows distributions of atomic strain under
the indentation simulation on bulk metallic
glasses.
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