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ABSTRACT

Effect of raw-3i particle size on the mechanical properties of sintercd reaction-bonded silicon nitride was investigated by the use
of Si powders with different particle sizes containing various native oxide Si0, contents. The different secondary phases were formed
at each specimens reaction-sintered with different particle sizes, due 1o the content difference in native oxide on the surface layer of
particles. The specimens prepared by using coarse powders did not show high density in high temperature gas-pressure sinlering, due
to the insufficiency and the inhomogeneous distribution of liquid phase. The specimens using fine powders showed high density, where
the second phase appeared after nitridation melts with increasing temperature. As a result, the content and distribution of liquid phasc
become suitable for complete densification, which resulls in the increase in density. Higher value of fracture strength was obtained
in the specimens using fine powders, however, higher value of fracture toughness was obtained when large elongated grains were

developed in a fine matrix.
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Fig. 1. SEM micrographs of Si raw powders. (a) 2 um, (b)
7 um and (¢) 25 pm.
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Fig. 2. Schematic flow diagram of experimental procedures.
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Fig. 3. Percent of nitridation and relative density of the
specimens reaction-sintered with different particle size
powders.
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Fig. 4. XRD patterns on the cross section of the specimens
reaction-sintered with different particle size powders.
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Fig. 8. XRD patterns on the cross section of the specimens gas-
pressure-sintered at different temperatures after nitrida-
tion with 25 pum Si powder.
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