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Abstract In order to investigate the toughening characteristic by microcrack formation in ceramic composites, ALOs/
(0~20)vol% Y AG composites containing equiaxed second grains were fabricated using ALOs-Y.0s composition by hot-
pressing at 1600°C. YAG phase was formed by reaction between AlLO; and Y,Os during hot-pressing. AE(acoustic
emission) measurements have been coupled with fracture toughness experiments of SENB method, to evaluate the
microcrack formation and the improvement in fracture toughness of ceramic composites. Formation of microcrack was
detected by AE. The generation of AE events increased with increasing of load when load was applied at specimen.
The AE events are generated mainly around at maximum load. Specially, the detected AE events of composites are
many as compared with monolithic Al,Os; Fracture toughness of composites was improved than that of monolithic
alumina. ALO:/YAG composites exhibit main toughening effects by microcracking, resulting from mutual coalesence
of microcracks being generated under applied load. However, there are few toughening mechanism like microcracking
in monolithic alumina.
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Fig. 1. Schematic diagram of AE(Acoustic Emission) measure-
ment with fracture toughness test of SENB method.
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Fig. 2. Typical AE waveform,
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Fig. 3. SEM photographs of thermal etched surfaces of hot-pressed specimens; (a) alumina, (b} Al.Os/
5vol% Y AG composite, (c) ALOs:/10vol%/YAG composite and (d) ALOs/20vol%Y AG composite.
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Fig. 4. Load-strain curve and AE event-strain curve at SENB specimens ; (a) aluriina, {b) ALO:/5vol%
Y AG composite, {c) AL,Os/10vol%Y AG composite and (d) AL:O:/20vol%YAG compesite.
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Fig. 5. The relationship of AE event-stress intensity factor(K;) at SENB specimens ; (a) alumina, (b) AL
0s/5vol% YAG composite, (c) ALOs/10vol%YAG composite and (d) ALO:/20vol%Y AG composite.-
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Fig. 6. Schematic diagram of AE event as function of stress in-
tensity factor(X:) at SENB specimens of Al:Os/YAG compos-
ites.

primary micrcrack

Pl N— (a)
\ pre-crack

microcracking

(b)

main crack

©

Fig. 7. Schematic toughening mechanism of microcracking by
coalesence of microcracks;(a) formation of intergranular
microcracks at @ point of Fig. 6, (b) microcracking formation at
B point of Fig. 6 and (c) fracture at y point of Fig. 6.
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Fig. 8. SEM photographs of microcracking at propagated crack
for ALQ:/20vol%YAG composites.
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