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ABSTRACT

Monohthic AIN and AIN-W composites were fabricated by pressure-less sintering al 1900T, under nilrogen
atmosphere, and the mflucnces of tungsten phase on the microstructure and mechanical properties were investi-
gated. In the fabricalion of sintered specimen, no addilive was used. And monolithic AIN showed substantial
gram growth and low relative density. AIN-W composites were [ully densified and grain growlhs of matrix
were inhibited. The densification behavior of composites were mlerred to be achieved through the hquid phase
sintering process such as particle-rearrangement and solution-reprecipitalion. Also, the oxide phases which
is expected to form liquid phases during sintering process were delecled by XRD analysis. As the tungsten
volume content increases, fracture strength was decreased and fracture toughness was increased. It was suppo-
sed that the strength decrease of composites with tungsten content was due to existence of interface phases.
The subcritical crack growth behavier was observed from the stress-stram curve of composites, The elfects
of the secondary phase and interface phases on toughness increase were studied through observation of crack
propagation path and the influence of residual stress on crack propagation was imvestigated by X-ray residual
siress measurement. In the result of residual stress measurement, the compressive stress of matrix in compasi-
tes was increased with tungsten volume content and the compressive stress distribution of matrix must have
conlributed to the inhibition of crack propagation.
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Table 1. Properties of AIN and Tungsten.
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Fig. 1. Flow charts of experimental procedure of mo-
nolith and composites.
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Fig. 2. Schematic illustration in residual stress measu-
rement.
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Fig, 5. Microstructure of monolithic AIN and AIN-W composites.
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