(W) HARBRE AR T2 %4, 42 (2024)

BELERIR B8 A MR 2 T W - 2 e A R o
VEBL 7 17 & 2 DT

SEPAN AR REEER T

Development of Fabrication Process for Designing Multi-Functional Composite Materials
Via Monodispersed Spherical Composite Granule.
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Institute of Liberal Arts and Sciences, Toyohashi University of Technology
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Monodispersed spherical composite granules (nanoscale-controlled) exhibiting nano-
aggregated, deem as Voxels which consisted of raw material particles as the smallest unit
were fabricated. By arranging these composite granules like “Lego blocks” , 3-dimensionally
structured powder compact with desired architecture can be formed. Subsequent sintering
of architected powder compact enables the creation of multifunctional smart components.
From this study, by elucidating the formation mechanism of composite granules as Voxel
unit and establishing a controlled formation process, an advanced powder metallurgy
method is proposed with a high potential for development of next-generation composites
toward disruptive technological innovation.
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Fig.1 Schematic illustrations showing the Fig.2 Schematic illustration showing the
fabrication of composites using (a) formation of electrostatic assembled
mechanical milling, (b) electrostatically composite particles and electrostatic
assembled composite particles and (c) integrated composite granules used in this
electrostatic integrated heteroaggregation study.

of composite granules.
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Fig.4 (a) Optical microscope images showing
Al,O3-ZrO, composite granules with
different compositions and (b) an illustration
showing a feasible arbitrary arrangement of
the composite granules forming architected
powder compact.

Fig.5 Optical microscope of a sintered artifact
obtained using the compact powder
obtained in Fig.4 (b). Inset on the right are
SEM images showing the particles
distribution at three different regions.
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