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Particle Composite and Microstructure Control Process, and Their Application

EXSTIE SRt O 45
Junichi TATAMI, Hiromi NAKANO

1 MEEENLRE, 2 EAERAER RS
Yokohama National University, Toyohashi University of Technology

Abstract

A mechanical particle composite process was applied to develop several kinds of advanced ceramics.
Nanoparticles were stuck on a larger particles and they were well dispersed in powder mixtures. In most cases,
microstructure of the developed advanced ceramics was very uniform. CNT-TiO, nanocomposite particles for
electrically conductive CNT-dispersed Si;N, ceramics from, AIN-Y,0; nanocomposite paritcles for AIN ceramics
having highly electrical insulation, ZnO-Al,O; nanocomposite particle for ZnO ceramics with highly electrical
conductivity, Al,Os-carbon black nanocoposite particles for pore size and morphology-controlled porous Al,O,
ceramics, and BaCO;-TiO, nanocomposite particles for synthesis of tetragonal BaTiO; nanoparticles having
highly crystallinity were prepared by the mechanical particle composite process. It was shown that the
mechanical particle composite process is very effective in the microstructure control and improvement of many

kinds of properties of advanced ceramics.
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(a) Wet ball milling
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Mechanical treatment Wet ball milling
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Captions

Figz1 SEM and TEM images of TiO,-CNT
nanocomposite particle prepared by
mechanical treatment

Fig2 SEM image of the fracture surface of CNT-
dispersed Si;N, ceramics sintered at 1700C
(CNT: 1.0wt%)

Fig.3 Microstructure of AIN-Y,0,; powder
mixtures

Fig. 4 Microstructure of AIN ceramics
(Back scattered electron image (Composition
image))

Fig5 TEM photographs of ZnO-Al1,0,
nanocomposite particles prepared by
mechanical treatment. (b) is an enlarged
view of (a)

Fig. 6 Microstrucutre of 1.0 mol%Al,0; doped ZnO
ceramics prepared by
(a)ball milling and (b) mechanical treatment

Fig. 7 Microstrucutre of 0.1 mol%Al,O; doped ZnO
ceramics prepared by
(a) ball milling and (b) mechanical
treatment

Fig.8 SEM photographs of Al,O;-phenol regin
nanocomposite particles prepared by
mechanical treatment

Fig. 9 SEM photographs of porous Al,O; ceramics
prepared using nanocomposite particles.

(b) is an enlarged view of (a)

Fig. 10 SEM photographs of powder mixtures
prepared by mechanical treatment and wet
ball milling

Fig. 11 XRD profiles of the raw powder mixtures
and the products fired at various
temperatures

Fig. 12 TEM images of BaTiO, particles prepared

using nanocomposite particles



