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Table 1. Properties of High Purity SiC and Quartz Glass.®%
Properties High purity SiC High purity reaction sintered SiC Quartz glass
Fe 0.05 <0.005 0.1-0.8
Ni <001 <0.005 0.005
Impurity concentration (ppm) Cu 0.04 <0.005 0.005-0.1
Al 0.08 005 828
Na <001 <0.005 0.2-2.0
Crystal B-SiC SiC/Si a-Si0,
Density (g/enr’) 315 29 22
Porosity (%) <2 - 0
Bending strength(MPa, RT) 600 420 59
Young' s modulus(GPa, RT) 390 - 74
Coefficient of thermal expansion(/K) 43x10° 42x10° 54x107
Thermal conductivity(W/m - K) 230 180 14
Electrical conductivity(Q - m) 2x10? 1x10? 3x100
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Table 2. Some Requirements of SiS/SiC for Fusion
Application and Typical Values of Composites Prepared
by CVI and NITE Process.?

Key properties (unit) Requirement| 2D CVI| 3D CVI| NITE
Thermal conductivity(W/m - K)

Non-irradiated, 500°C >20 ~15 2540 1540
Non-irradiated, 1000C >20 ~10 20-30 10-30
Irradiated, 500°C >20 23 3-8 -
Irradiated, 1000°C >20 46 12-18

Tensile properties, 500-1000C

Ultimate stress, MPa 300 250-350 | 100-200 | 300400
Matrix cracking stress, MPa n/s ~150 - 200-250
Modulus, GPa 200-300 ~250 ~200 | 300400
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Fig. 1. Specimens after SPS at 2300°C under 60MPa pres-
sure in 0.1MPa Ar atmosphere for (a) 5 min, (b) 15
min.
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Fig. 2. Morphology of powder after planetary milling. (a) Al,BC;, (b) SiC + 10wt% Al;BC,.
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Fig. 3. Microstructure of pressureless sintered SiC-Al;BC,
showing the formation of plate-like SiC grains.
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