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ABSTRACT

Spinel, mullite, forsterite and cordierite composition powders were synthesized from Mg(NO,}, - 6 H,O, Al
{NO;); - 9 H:0 and SiCl,-ethanal solution by spray pyrolysis method and the sinterability of these powders were
investigated.

The bulk density of spinel and mullite specimens sintered at 1, 700°C for 1hr was 3.56 g/cm®(08.5% relative
density) and 3.16 g/en®(90.7% relative density), respectively, (Green compacts were made from powders
prepared at 1,000°C). The bulk density of forsterite and cordierite specimens sintered at 1, 480 and 1, 4007C for
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9 hrs were 3.217 and 2.155 a/cr®, Tespectively. (Green compacts were made from powders prepared at 1, 000°C) .

The constituent compositions of spinel and mullite specimens sintered at 1,700°C for 1hr were 27.5wt%

MgO and 70.5 wt% AlLO,, respecitvely.

Vickers microhardness and fracture toughness of spinel specimen sintered at the above condition were 13.7

GPa and 2.6 MN/m*, respectively, and room temperature bending strength, 425 MPa, was nearly maintained

even at the elevated temperature.

In the case of mullite specimens, those values were 13.5GPa, 2.2 MN/m* and 430 MPa, respectively.
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Fig.1. Changes of the specific surface area with
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Table 1, Weight Loss Analysis of Each Powder
Prepared at 1,000C by Thermogravimetry
to 1,200 after Calcining at 800°C for 2
hrs.

Powder Weight Loss(%;}

Spinel 0.4

Mullite 0.8

Forsterite 0.5

Cordierite 1.0
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Table 2. Thermal Expansion Coefficients of Spinel
and Mullite Specimens Sintered at each
Temperature for 1 hr.

Specimen T Sintering ] Thefrpal Expa-nsiurJ
emperature('C ) [Coefficient { % 157°T ~*)

1600 7.94
Spinel 1650 8.11
1700 10.11
1600 4.64
Mullite 1650 5.09
1700 5.49

Table 3. Thermal Expansion Coefficient of Forsterite
and Cordierite Specimens Sintersd at each
Temperature for 2 hrs,

Specimen Sintering Thermal Expansion
P Temperature('C )  |Coefficient (x167%C ~4)

1460 8.33
Forsterite

1480 9.02

1370 0 67
Cordierite 1390 1.26

1400 1.64
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