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ABSTRACT

AIN-BN ceramic composites were fabricated and their mechanical properties were investigated. The relative density of hot-pressed
composites decreased with increasing BN content, but over 99% could be obtained with 30 vol% BN in AIN, YAG was formed in
the composites and monolithic AIN as a second phase by the reaction between Y,0;, added as sintering aid, and ALO,. As expected,
Vickers hardness and Young's modulus decreased with increasing BN content. The three-point flexural strength also showed similar
behavior decreasing from 500 MPa of monolith down to 250 MPa by the addition of 30 vel% BN. However, interestingly, the standard
deviation of the strength values decreased significantly as BN was added to AIN. As a resuit, the Weibull modulus of the AIN-30
vol% BN composite was 21,3, which was extremely high. Fractography and crack path studies revealed that BN platelets induced

grain pull-out and crack bridgi

was added, reaching 4.5 MPa./m at 40 vol% BN.

'nj_in a bigger scale during crack propagation. Consequently, fracture toughness increased as more BN
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Fig 1. Effect of BN content on the relative density of
monolithic AIN and AIN-BN composites. Hot pressing
temperature was 1800°C for ‘monolithic AIN and
composites containing up to 20 vol% BN and 1850°C
for specimens with higher BN content,
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Fig. 2. XRD patterns for AIN monolith and AIN-BN compo-
sites containing; (a} 0, (b) 10, (c) 20, {d} 30, and (e) 40

vol% BN.
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Fig, 3. Effect of BN content on the hardness and Young's

modulus of monolithic AIN and AIN-BN composites.
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Fig. 4. Effect of BN content on the three-point flexural strength
of monolithic AIN and AIN-BN composites.
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Fig. 5. Effect of BN content on the Weibull modulus (m) of
monolithic AN and AIN-BN composites.
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Fig. 6. SEM micrographs of fracture surfaces of the {a) monolithic AIN, and AIN-BN composites containing (b) 10, (¢) 20, and (d) 30 voi%
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Fig. 7. SEM micrographs of crack paths, obtained by Vickers indentation, of the (a) monolithic AIN, and AIN-BN composites
containing (b) 10, {¢) 20, and {d) 30 vol% BN,
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