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ABSTRACT

AlLOL/20 vol%YAG compasite containing equiased grams and AlQ/20 vol%LaAl, 0y composite containing
elongated grams were fabricated using ALO;-Y.0; compaosition and AlOy-1a:0, composition. respectively, by
hot-pressing. In order to investigate the influence of microstructural control of second phase on toughening
effecl of toughened ceramic composites. AE (acoustic enussion) measurements have been coupled with frac-
ture toughness experiments(SENB and SEPB mecthod). A separation of the fraclure toughness and analysis
of toughening mechanism was possible using the AE technique. The fracture roughness of hot-pressed ma-
terjals was estimated to be 3.2 MPam®® for monolithic alumma, 4.7 MPam™® for ALO/20 vol%YAG com-
posite and 6.2 MPam®® for ALOy/20 vol%LaAl;Ops compesile. In monelithic Al toughening does not occur
as a result of either microcracking or grain bridgng, whereas, composites exlubit tougheming eflects hy hoth
mucrocracking m the frontal zone and grain hridgmg in the wake zone, resulting in an improvement of frac-
ture toughness as compared with monolithic Al;Os. The fracture roughness of Al0,/20 vol%LaAl Oy, com-
posite 15 higher than Lhal of Al{,/20 vol%YAG composite. It may be attribuied to the elongated mi-
crastructure of Al,O/20 vol%LaAl,,0y, composiie, resulting relatively greater bridging effect.

Key words : Composites, Microstructure, Acoustic emission, Elongated grain, Equiaxed prain, Fracture toughness,
Toughening mechanism, Microcracking, Grain bridging
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Fig. 1. Preparation of specimen for SENB & SEPB in
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Fig. 2. Schematic diagram of AE(Acoustic Emission)
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Fig. 5. Load-strain curve and AE event-strain curve of SENB and SEPR specimen of monolithic aluimina

100 ) SEPB specimen. 1000
80f 1800
Z sof 16005
£ G
L ] m
3 40p - 4003
20 [ — l 200
0 S 0
0 100 200 300 400 500
Strain

Fig. 6. Load-siram curve and AE event-stramn curve of SENB and SEPB specimen of AlLO,/20 volfeY ;AL com-
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