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ABSTRACT

It is suggested that the microstructural toughening process in the initial rising portion of R-curves observed
in polycrystalline alumina should be different from the grain bridgmmg mechanism identified in the long crack
regime. Microcracking in the advancing crack front seems to be a prerequisite for the development of unbroken
bridging ligaments hehind the crack tip. In order to test such a proposition, attempts were made to wlentify
experimentally the presence of microcracks in the frontal zome of propagating cracks. In-situ observation is
made of crack growth in a miniature double cantilever beam specimen of a average prain size of 10 ym alumina,
Presence of a few microcracks was identified in front of crack tip on the propagating crack plane. The R-

curves were re-evaluated based on the observation.
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1. R-curve hehaviors of short and long cracks de-

termined by various testing geometries™.
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Fig. 2. SEM micrograph of the alumina specimen after
thermal etching at 1500C during 1hr.
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Fig. 3. Specimen geometry and dimensions for m-sitn
DCE test.
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Fig. 4. Testing configuration of in-situ DCB test. Notch
was made by 150 pm thickness diamond
wheel.
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Fig. 6. SEM micrographs of crack propagation during in-situ DCB testing.
(a) load 1kg, Ki=228 MPa-m'?, (b} load 1.2 kg, K,=2.73 MPa-m'", () load 2kg, K.=457 MPa-m'’,
(d) load 25kg, Ki=57 MPa-m
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Fig. 7. Schematic representation of crack propagation
sequence and bridging formation.
Zy: microcrack zone size
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