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Abstract

Dense SiC-ZrB; electro-conductive ceramic coaposites
were obtained by hot pressing for high tesperature
structural application.

The influences of the ZrB, additions on the mechanical
and electrical properties of SiC-ZrB; cceposites were
investigated, Samples were prepared by adding 15, 30, 45
vol.% ZrB; particles as a second phase to a SIC matrix.

Sintering of monollthic SiC and S1C-ZrB: composites were
achieved by hot pressing under a 10° torr vacuum
atwosphere from 1000 to 2000C with a pressure of 30 MPa
and held for 60 minutes at 2000T. SIC and SIC-ZrB:
samples obtained by hot pressing were fully dense with the
relative densities over 99%. Flexural strength and
fracture toughness of the samples were improved with the
ZrB2 contents. In the case of SiC sample contalning
30val.% 2rB;, the flexural strength and fracture toughness
showed 45% and 60% increase, respectively compared to those
of monolithic SIC sample, The electrical resistivities of
SiC-ZrB, composites were measured utilizing the four-point
probe method and they decreased significantly with
increasing ZrBs contents The resistivity of SIC-30wol. %
ZrBz showed 6,50X10" ‘Q - ca.
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Fig. 1. Hot pressing apparatus
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Fig. 2. FT(;W diagram of experimental process.
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Fig. 5. SEM micrographs of the
fracture surface of §jC-30vol.%

N K . ZrB; samples by back scattering.
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Fig. 3.X-ray diffraction analysis of the e-SiC (a),
SiC-15vol.% (b), SiC-30vel.% (c) and SiC-45vol.%
(d) ZrB. samples hot pressed at 2000TC.
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Fig4. SEM micrographs of the fracture surface of ] a
(b) SiC-15vol.% (c) SiC-30vol.% (d) SiC-45vol.%

ZrBp samples.
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Fig. 6. Four-point flexural strength of SiC é;nhp(}sites
as a function of ZrB, content.
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Fig. 7. Hardness and fracture toughness of SiC composites

as a function of ZrB, content.
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Fig. 8. Crack propagations of the SiC (a) and SiC-45vol.%
ZrB; composites (b) by a Vicker's Indenter.
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Fig. 9. Elcctrical resistivity of SiC com posite
as a function of ZrB, content.
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