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Technology | polymeric fillers containing dispersed metal nanoparticles
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For mixing of metal nanoparticles with resins, avoiding aggregation of metal

nanoparticles is essential for expression of their unique properties, which are
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Technology | production of core-shell bimetallic nanoparticles in vapor phase
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Bimetallic nanoparticles composed of two metal elements in a particle, exhibit
interesting optical, chemical, and biological properties. Among various structures of
#atip | the bimetallic nanoparticles, the core-shell structure is

Ui scientifically interesting especially from the viewpoint of
summary | catalysis. The core-shell bimetallic nanoparticles have
higher catalytic activity than monometallic ones.

The compositions of the core and the shell of the
bimetallic nanoparticles produced in liquid phase depends
on the ionization tendency of the atoms in these layers.
In this study, we have investigated the vapor-phase
production of core-shell bimetallic nanoparticles that was
independent of ionization tendency.
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Nanocarbon materials, such as graphene and carbon
. nanotubes, are expected to become building blocks of

%’%@ future electronic devices due to their extraordinary =1 L= 3 ZAnEkE

summary | Properties. On the other hand, irradiating high electron to
carbon nanomaterials is expected to become a technique to tailor the structure with
desirable properties. In my laboratory, we have developed and performed molecular
dynamics (MD) simulations including electron irradiation effects based on a Monte
Carlo method to study the nanofabrication process of materials with electron beams.
MD simulations are a powerful tool to reveal the atomic scale behavior of materials.
We introduced the interaction between an incident electron and the material as a
stochastic process in the MD simulation, and studied the structural changes of the
materials under electron irradiation.
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Nano-scale Oxide Particles Dispersion Strengthened Metal Made by the Selective
Reduction Method
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The conventional design of the alloy, which added the
rare metals, will reach a limit because of the problem of
resources or recycling. In this work, the new method,
"the selective reduction method", to make ODS by using
reduction of solid solution oxide have been developed.
This method is carried out manufacture and uniform
distribution of nano-scale particles simultaneously, so
the simplification and a cost fall of a process become
possible. And this method is applicable to manufacture
of heat-resistant materials, the electrode materials of
fuel cells, abrasion proof materials, etc.
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Technology Contt)_rlqtlllng shape of nano-micro scaled crystals for enhancement of functionality and
usability
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Controlling the crystal growth condition changes
the morphology of functional materials under

%E;’Tg) nano-micro scale. That changing enhances not
summary | ONIY chemical property of the functional materials

by selective crystal face growth but also physical
property such as permeability, sedimentation rate,
and tap density, etc. Purpose of our research is
finding the crystal growth parameters to
synthesize target functional materials with good
reactivity and usability.
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This is precision polishing technique for non-
magnetic materials utilizing Magnetic Compound
Fluid(MCF). MCF is functional fluid on changing
viscosity in response to magnetic force fields.

Magnetic cluster is made by magnetic particles
%ﬁ’%@ there in dispersed MCF, therefore magnetic

cluster resist on flow and increase viscosity of
test fluid. In this technology, abrasive grain was
controlled by magnetic buoyancy from magnetic
cluster. Therefore MCF magnetic cluster is able
to control non-magnetic-abrasive with polishing
tool rotation. This polishing method would have
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