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ABSTRACT

Mulhte-spinel-zircoma composites were prepared by reaction sinlering of calcined alumina and magnesia,
and zircon powders. The influence of calcining temperature on densification processes and on mechanical prope-
rties of subsequently sintered compacts was investigaled. The mullte was formed by Lhe reaction of o-ALO:
and amorphous S0, at firing temperatures over 1410C. The mullization proceeded more rapidiy in the spec-
men calcined al 1100 than at either 1200T or 1300T. Microstructures before and after the mullitization
{or mullite dissociation) showed different morphologies, and Lheir effects on mechanical properhes were sigmifl-
cant. The flexural sirength and fracture toughmess of the specimen calaned at 1300T and subsequently fired
at 1450T were 316 MPa and 4.2 MParm'?, respeclively.
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Fig. 1. Scanning electron micrographs of powders calcined at {a) 1100, (b) 12007 and () 1300 tor 10 h.

Table 1. Physical Properties of Calcined MgQ-ALO,

Powders
Calcining
Temperalure 1100 1200 1300
()
Spinel cryslallite 450 =10 580
size (A)
Spinel lattice
2 8.091 8.087 2.087
parameter (A)
Sper {m?g bH 399 24,1 11.3
Mean parlicle size
4.0 9.9 116
(urm) '
Crystalline phasc spinel | spinel, | spinel,
C!.*A]go ' C‘.-A]in

“From X-ray sedimentation data
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Fig. 2. X-ray diffrachion paiterns of the powder compa-

cls fired at {a) 1400%C, {b) 1410%C, (o) 14207,
(d} 1450C and {e) 1500C for 5 h. Calciming te-
mperature is 1100T.

0 Zircon, ¥: a-ALO; ¥ t-Zr0s W m-Zr(,,
®: Mullite, #: Spinel

steivhFig, 5). 1100T dp2ahg A4 87} 14007

a4l AV Ee AE dehigE. el 1410C

—1257—



&
|
E
S
=
Z
@
c
)
=)
3.2 1 1 1 1 1 1 1 1 e L I
400 1420 1440 1460 480 1500

Temperature {°C)

Fig. 3. Density vs firing lemperature. Calcined at <x:
1100T, @+ 1200C and [O0: 1300T.
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Fig. 4. Zr(, volume fraction vs fiing temperature. Ca-
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Fig. 5. Relative m-ZrQ; volume fraction vs firing lem-
perature. Calcined at O: 1100TC, @: 12007 and

c

a

&

[

c}

=3

El

=

n”
u
0o P S T ST
140G 1420 1440 1460 1450 1500
Temperature (°C)
Fig. 6. Mullite vs firing temperatlure. Calcined at O:
1100, @: 1200C and O: 1300C.
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