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Preparation and Mechanical Properties of La-g-Alumina Composites

Tsutomu TAKAHATA
Koji TSUKUMA
Hiroshi YAMAMURA

Two series of La-p-alumina composites, La-g-alumina/a-alumina and La-g-alumina/Y-TZP, were

prepared by an

‘in situ method”. Plate-like crystals of La-f-alumina were grown both in o~alumina and

Y-TZP matrices during sintering. Sintering conditions and mechanical properties of the sintered bodies

were studied in detail. The microstructure with plate-like La-f-alumina crystals was found to be effective

not only for enhancing the fracture toughness but also for improving the creep resistance, especially, for

Y-TZP matrix. Based on the results obtained, the toughening mechanism is discussed briefly.
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La*g-AlOs
Fig. 1 Crystal structure of lanthanum-g-alumina.
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Fig. 2 Phase diagram of the system.
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Fig. 4 Microstructures of 30vol% La-8-
alumina/o-alumina composites sintered
at 1600 and 1700°C.
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Fig. 5 Microstructures of 20 to 50 vol% La-§-
alumina/c-alumina composites sintered
at 1600°C.
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Fig. 9. Temperature dependence of vickers hard-
ness of La-f-alumina composites.
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Fig. 10. Applied force/displacement curue of
La-f-alumina/o-alumina composites in
high temperature bending test.
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Fig. 13 Stress/strain curve of the composites.
A :50vo0l% La-g-alumina/2Y-TZP
B : 50 vol% co-alumina/2Y-TZP
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