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Preparation of monodisperse spherical particles of a metallic glass and application
for micro-viscous flow processing

JIG; 58+ 35 4R B

Akira KAWASAKI, Noriharu YODOSHI

Synopsis: Gas-atomized powders, in general, have wide particle size distribution, while monodisperse spherical particles are

available by using pulsated orifice ejection method (POEM). The monodisperse spherical particles have opened a
door of applications for functional materials as well as three-dimensional periodic structures, which have never
been done before. The authors group prepared monodisperse spherical micro-particles of metals, alloys,
semiconductors and ceramics, and demonstrated their applications for BGA (Ball Grid Array) balls, spherical solar
cells, photonic crystals, bio-ceramic scaffolds and so on. Recently, they have prepared monodisperse spherical
micro-particles of [(Feo.5C00.5)0.75B0.2Sio.0s]esNb4 glassy alloy with a desired diameter of around 500um. The
particles have high sphericity and very narrow size distribution along with a homogeneous composition in the fully
glassy phase.

It is known that Fe-based metallic glasses are difficult to plastically form into small complex shapes because of their
high hardness and brittleness. Thus, we proposed a novel fabrication process for micro components of Fe-based
metallic glasses. A monodisperse [(Feo.5C00.5)0.75B0.2Si0.05]96Nb4 spherical micro-particle, with precisely controlled
volumes that correspond to the desired micro component volume, is die-pressed into one micro component under
the supercooled liquid region. The main deformation mechanism is viscous flow and the micro hot-press apparatus
was used to realize the optimal process-conditions, overcoming the low thermal stability and rather high viscosity.
This report reviews the preparation of monodisperse [(Feos5C00.5)075B0.2Si0.05]esNb4 spherical micro-particles and
the processing of micro-components by means of the micro viscous flow.

Key words: POEM; mono-disperse spherical particle; metallic glass; viscous flow; micro-gear.
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