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High-Strength, Reaction-Sintered Silicon Carbide Ceramic
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The use of silicon carbide ceramics in hot parts and wear-resistant parts has steadily increased due to their environmental
resistance, high thermal resistance, high wear resistance, high stiffness, high thermal conductivity, low thermal expansion, and low

density.
increase for various energy and industrial applications.

Toshiba has developed a new, high-strength, reaction-sintered silicon carbide (RS-SiC).
1,000 MPa, was obtained by controlling the fine structure to the nanolevel.

RS-SiC.

If high strength, high toughness, and low cost are realized, demand for silicon carbide ceramics can be expected to greatly

The world's highest strength, exceeding
This paper introduces applications for this high-strength
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Characteristics of various SiC manufacturing processes
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Flowchart of RS-SiC fabrication process
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Effect of residual silicon size on bending strength of RS-SiC
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Microstructure of high-strength RS-SiC samplesO
(a) low magnification by optical microscope,
(b) high magnification by TEM
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Properties of newly developed RS-SiC and commercial
sintered SiC

ooo 000 RS-SIiC oooo sic
oo 0 Mg/m°0 3.1 3.1
oooo 0 MPall 1,200 400
oooo 0 GPal 400 410
oooo 0 MPalm*’0 3.3 3.0
oo 0 HvO 2,000 2,200
oooo 0 W/mOKO 130 65
oo 0 102/kgOKO 6.8 7.1

3G 3.90000 1,073K0| 3.9 000 1,073K0
s D10°KOL  siooo 1,473K0 | 4.6000 0 1,473K0
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Relationship between specific strength and specific
stiffness of various structural materials
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Characteristics and applications of high-strength RS-SiC
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Some examples of high-strength RS-SiC parts
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