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Effect of Annealing Temperature on Microstructure and Properties of the
Pressureless—Sintered SiC—-ZrB. Electroconductive ‘Ceramic Composites

R 4 om g
(Yong Deok Shin - Jin Young Ju)

Abstract - The effect of pressureless-sintered temperature on the densification behavior, mechanical and electrical
properties of the SiC-ZrB; electroconductive ceramic composites was investigated. The SiC-ZrB; electroconductive
ceramic composites were pressureless-sintered for 2 hours at temperatures in the range of 1,750~1900[C], with an
addition of 12[wt%] of AlLO3+Y203(6:4 mixture of Al20; and Y:03) as a sintering aid. The relative density and mechanical
properties are increased markedly at temperatures in the range of 1,850~1,900[C]. The relative density, flexural strength,
vicker's hardness and fracture toughness showed the highest value of 81.1[%], 230[MPal, 9.88[GPa] and 6.05[MPa + m“?]
for SiC-ZrB. composites of 1,900[ C] sintering temperature at room temperature respectively. The electrical resistivity was
measured by the Pauw method in the temperature ranges from 25[C] to 700[C]. The electrical resistivity showed the
value of 1.36x10™, 383x10™, 351x10™ and 3.2x10™[Q -+ cm] for SZ1750, $Z1800, SZ1850 and SZ1900 respectively at room
temperature. The electrical resistivity of the composites was all PTCR(Positive Temperature Coefficient Resistivity). The
resistance temperature coefficient showed the value of 4.194x107° 3.740x103 2993x1073 3472x10%[C] for SZ1750,
SZ1800, SZ1850 and SZ1900 respectively in the temperature ranges from 25[C] to 700[TC]. It is assumed that because
polycrystallines, such as recrystallized SiC-ZrB; electroconductive ceramic composites, contain of porosity and In Situ
YAG(AlsY30y2) crystal grain boundaries, their electrical conduction mechanism are complicated. In addition, because the
condition of such grain boundaries due to ALOs;+Y:0s additives widely varies with sintering temperature, electrical
resistivity of the SiC-ZrB: electroconductive ceramic composites with sintering temperature also varies with sintering
condition. It is convinced that B-SiC based electroconductive ceramic composites for heaters or ignitors can be
manufactured by pressureless sintering.
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variation of annealing temperature
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