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ABSTRACT

Submicron high—purity mullite powder was prepared by a colloidal sol—gel route, Boehmite and silica were
the starting materials, 2 wt% o—ALO, or Zr0, was used as a seeding material.

The gelled powder was calcined at 1300°C for 100 min and attrition milled for 3hrs, The mullite powder
obtained was composed of submicrometer and uniform particles with a narrow size distribution It was hot—
pressed at 1600C for 1hr under 10 MPa or was sintered at 1650°C for 4 hrs.

The bulk densities of the products made by both processes were 3.14 and 3.12g/cm®. The mechanical,
thermal and electrical properties of the sintered muilite were characterized by bending strength, thermal
expansion coefficient, thermal conductivity, dielectric constant and dielectric loss, etc.
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Fig.1. SEM mlcrographs(szf the mullite sintered at
1600°C for 2hr. (bar ;1 gm}
{a) unseaded mullite
(b) seeded mullite (2wt% a— AlO, seeding)
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Fig.2. SEM micrographs of maullite{2 wt% Zr0,
seeding) . (bar . 3 gm)
(a} pressureless—sinlered at -1600°C for 2 hrs.
(b} hat—pressed at 16007 for 1hr under 10
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Fig.3. TEM micrograph of the grain boundary of the
mullite sintered at 1650°C for 4 hrs
{2 wt% o«—ALQO, seeding) . (bar * 0.2 pm)
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Fig.4. Bulk density of the seeded mullites changing
sintering conditions.
A 1600C—2hrs, B:16007C—4hrs, C:
1650°C—2hrs, D 1650C—4hrs
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Fig.5. M.O.R. of the seeded mullites changing
sintering conditions.
A 1600C-2hrs, B:1600C-4hrs, C:1650C
-2hrs, D :1650C-4 hrs
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Table 1. Fracture Toughness and Hardness of the
Seeded Mullites.

a—AlLQ; seeding Zr(0, seeding
Fracture toughness 5.65 2.89
(MPa - ym) ’ ’
Hardness
(Hy, agt/mm) 1358 1389
2583 A
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Table 2. Thermal Properties of the Seeded Mullites.

a-Al0; seeding Zr(, seeding

Thermal expansion|
coefficient at 1006T 4.4 4.1
(x107%/C)

Thermal conductivity
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Fig.6. Thermal shock resistance of the seeded mullite
{water quenching method} .
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Tahle 3. Electrical Properties of the Seeded Mullites,

a—AlLQ, seeding| Zr(; seeding
Electn?al rersistivity 8 % 10% 1.5 % 104
\ﬂ ' Cl‘[’l)

Dielectric constant - .
fal 1MHz) 7 38 7.67
Dielectric loss 0.0012 0.0011
Delay time{ns) 9,06 §.23
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