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ABSTRACT

The reaclion-sintered alumina and zirconia-alumma ceramics having low firing shrinkage were prepared from
the AI/ALQ; or AlfZr0.(Ca-PSZ) powder mixlures via the attnbion milling. And in this milling process the
effect of the characterislics ot used powders was invesligaled Attrition milling was much more effective n
reducing the particle size of ceramic/metal mixed powders than ball milling. Powder mixtures of flake-type
Al with coarse alumina was much more effectively commmuted by the attrition milling than the mixtures
ol glabular-type Al with coarse alumina powders. And coarse alumina than line alumina was much more benef-
clal in cuttng and reducing the duclle Al particles. In the contrary to A/ALO; powder mixtures. Al/Zr0,
powder mixtures was nol elfectively comminuted. But whether usmg the alumina ball media or atirition milled
with ALOs powder rather than Al, the milling elficiency was much more increased.
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Table 1. The Characteristics of Starlimg Materials

AlOy Al Zr(0,(Ca-PSZ)
Powder -
A-10 AES-11C | AAL40 Yakuri FSD200 | FSD3soF

Purity(wt. %) 99.6 99.9 99.5 99.5 94.73

Avg. Partl. Size(um) 12.8 1.04 24.7 17.9 6.88 0.79

Surf. Area(ms/g) 0.23 6.66 0421 0.802 0.23 3.84

Particle Shape Rounded Spherical Globular Flake Lump Rounded

Mg/MgO (wt.%) 0.94 01 - - Ca(: 3.13 MgO: 0.21

5i/8i0, (wt.%) 0.27 0.04 0.09 .09 S5i0x: 025 ALG;: 038

Fe/Fe,(Oy (wt.5%) 0.19 0.02 0.14 043 Ti0,: 0.34
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The SEM morphologys of raw materials.
{a) the globular Al (AAl-140) and
(h) the flake Al (Yakuri)
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Fig. 3. The BET specific surface area of Al powders
as a function of attrition Lime.
{a) the globular Al (AAI-140} and
{b) the flake Al (Yakuri)

Fig. 4. The SEM micrographs of ALQO; powders.
(a) Coarse alumina(A-10)
(b} Fine alumina(AES-11C)
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Fig. 5. The particle size disiributicn of AlO; powders.
{a) Coarse alumina(A-10}
(b} Fine alummna{AES-11C)
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Fig. 6. The BET specitic surface area of AlQs powders
as a tunction of attrition time.
{a) Coarzse alumina(A-10)
(b Fine alumina(AES-11C)

Fig. 7. The SEM micrographs of Ca-PSZ powders.
(a) Coarse zirconialFSD200)
(h) Fine zirconia(FSD350F)
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Fig. 8. The particle size distribution of Ca-PSZ pow-
ders.
(2) Coarse zirconia{FSD200}
(b) Fine zircomia(FSD350F)

]

™
(\E‘;/m
s\

jh]

[ —

L a3

n

Q

i}

=

5 2 r

93] a)

o

© 1T

o N

93]

1
0 . . . .
1] 2 4 4] B i0

Attrition Time {h)

Fig. 9. The BET specific surface area of Ca-PSZ pow-
ders as a function of attrition time.
{a) Coarse zirconia{FSD200;
(b) Fne zircomia(FSD350F)
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Fig. 10. The BET specific surface area of AlO:{A-10)/
35vol% Al powders as a function of milling
time.

(a} When attrition milled with globular Al
(b} Planetary ball milied with globular Al
(c) Attrition milled with flake Al
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Fig. 11. The SEM micrographs of milled ALO,(A-10)/
35 vol% Al{fiake) powders.
(a} Attrihon mulled for 10 hours
(b) Planetary ball milled for 10 hours
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Fig. 12. The pore size distributions of ALOA-10)/35
vol.% Al (globular) powders as a function of
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