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Trend of Powder Technology for Ceramics

Abstract

The structural ceramic, such as Al,O;, ZrO, and Si;N,
have applied as several parts of precision machines, auto-
motives and instruments for semiconductor. The mechan-
ical properties depended on purity, morphology and
microstructure of the ceramic and its fabrication process.
High purity and fine starting powder for the structural
ceramic was prepared mainly by wet process and powder
processing such as milling, mixing, drying and granulat-
ing strongly influenced on the fabrication process. Powder
processing included powder synthesis technology is essen-
tial for ceramic manufacture. Also, the advanced mechan-
ical treatment in powder processing to create nano com-
posite powder was developed to improve several prop-
erties of ceramic materials. Innovation of powder pro-
cessing will lead to improve mechanical and functional

properties of the ceramics.
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Table 1. Synthesis Methods for Ceramic Powder

CVD:Chemical Vapor Deposition

Pram process, Plasma process

Gas phase Electric furnace process

PVD:Chemical Vapor Deposition

Gas vapor, High-frequency, Plasma

Chemical wet process
Co-precipitation, Sol-Gel, Neutralization,
Hydrolysis, Hot soap, Hydrothermal reaction,

Super critical pressure reaction

Wet process
P Physical wet process

Spray pyrolysis, Spray dry, Freeze dry

Solid state
reaction
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Raw materials

Metal Salt, Alkoxide, Oxychloride,
Hydroxide etc.
! 1

Co-precipitation, Hydrolysis,
Neutralization etc.

Precursor

I
Dry, Sintering

ey

Intermediate power

[
Mill, Dry, Granulation

S~

Powder

Fig. 1. Wet process flow sheet for ceramic powder.
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Table 2. Classification Table of Powder Processing

Powder treatment Method

Crush, Milling and Grinding (by compaction, shear, compact force)

powder size:

Coarse (few cm to few hundred mm)| Rotation type, hammer type
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|| Raw powder or Mixture of raw powders ||

Control of surrey properties
(dispersion and agglomeration) of them

] l Slip casting

‘:j Extrusi Idi
Dry and m . xtrusion molding

Fine (less than few hundred wm) Roller type, High speed rotation type

Vessel driving type (ball mill tec),
Media-attrition mill type,
Airjet mil type

Ulta-faine(less than 10um)

Classification Sieve type, Screen type, Rotator type

Mixing and kneading Atrition type, Stiming type, shear type

Dry Direct heating, Indirect heating

Granulation Spray dry type, fluid bed type,
Extrusion type
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Granulation Injection molding
Press Dry and

Tape casting etc.
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1 pre-sintering
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l Structural ceramic J

Fig. 2. Fabrication process of the structural ceramic.
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Fig. 3. Example of large defect in alumina ceramic.
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Fig. 4. Weibull plots for measured and calculated strengths

of alumina ceramic.
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~ (1) Mixture and dispersion treatment for nanoparticles

Agglomeration of nanuparticles is solved by comblnnlion of compaction, shear and impact
forces, and they mix h by disp and rotation treatment.

r {2) Dispersion and coating treatment for nanoparticles

( P+

Agglomeration of nanoparticles is solved and coated on a core particle by combination of
compaction, shear and impact forces.

Fig. 5. Image of nanopowder dispersion and composing treat-
ment.
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Conventional mixing treatment

Nawta LV-O for 2 min

SBELY

Advanced mechanical treatment
Nobilta NOB-130 for 3 min

Expansion of cross section

Fig. 6. Surface and cross section image of nano composite
powder.
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Fig. 7. SEM image of NiO-YSZ composite powder.
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Fig. 8. Photograph and cross section image of an anode sup-
ported SOFC,
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Fig. 9. SEM image of Ni-YSZ cermet anode.
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