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Development of Applications for High-Strength Reaction-Sintered Silicon Carbide
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High-strength reaction-sintered silicon carbide (SiC), which was developed by Toshiba, has the world's highest strength exceeding 1,000
MPa. Its use has been steadily expanding in various energy and industrial applications, such as for hot parts and wear-resistant parts, due
to its superior environmental resistance, high thermal resistance, high wear resistance, high stiffness, high thermal conductivity, low thermal
expansion, and low density. It has also been attracting attention as an eco-friendly ceramic from the viewpoints of its low sintering tempera-
ture and near-net shape. In addition, it has been studied for application to heat exchanger parts for hydrogen production systems, and to

mirror substrates for space optics, etc.

This paper describes the expanding range of applications for high-strength reaction-sintered SiC.
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Specific characteristics of high-strength reaction-sintered SiC
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Manufacturing process of high-strength reaction-sintered SiC
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Model of reaction sintering process and microstructure of high-
strength reaction-sintered SiC
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Properties and Weibull plot of bending strength of high-strength
reaction-sintered SiC compared with commercial sintered SiC
H B SEERINEHE SIC | —ARHIFEELERE Sic
‘(‘,jﬁfgfa’%ﬂ) (Y 1,000 400 ~ 450
KFLE (%) 01T 20T
B (GPa) 370 410
WIEEME  (MPa - m'?) 3.0 3.3
[:4a3 (HV) 1,800 2,200
ARBR (W/m - K) 130 65~170
B RIRE (K) 43x10° 4.6 X 10°

PEAE, K OV S35 EBERS SIC I e CTH T D i) %,
BURERITITIT ST, AWRREESE TR O 2R,

—77, B4 (a), (b) ®EARE T-BMEE (SEM) BlIEHE 3
M5, R EE BUSHEERE SIC 121X, — MR 2% FEBERS SIC I R
SNERADBEEN VI ENbh b, $72, EBRERE
Bekt SIC D IEHEfR 3 Koe 2 i Pl 75 R — B % M 4 (¢) I1T7R
Fo BRI BUSHERS SIC I, W ORI T. T 512
FKEME I om U F2ERTLIENETH D, F/4—
F— OFRMIN TAEEOFEBUE, 58 FOBBER SiC A3 AL
THAZLDPERENTDH %,

N +0.00452
£ i E5131)034
#3 0.10
s (mm)
0.000
0.000 (mm) 0144 Rrms=0.734 nm
(a) EREERGIHESICOSEMBIRIER Ra=0.528 nm
(c) BB RILSHESICOD
FEREARTTREAIERER

Rrms @ —RPEIGHES
Ra : EfiTFgES

(b) BEFESICOSEMEBRERIER

4. SBEREIMTIU fc SiC ORMEMIR — i B UG HERS SIC 1, —
WEHY 7 W HEBERS SICIZH 5N B TALA B 728, il OB L THE S
WCEMH S Inm T2 EBTX 5,

Realization of nano-scale surface roughness with poreless reaction-
sintered SiC
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Conceptual figure of heat exchanger and high-strength reaction-sintered
SiC parts
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Corrosion and thermal shock resistances of high-strength reaction-
sintered SiC
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Relationship between relative rigidity and thermal stability for space
optics mirrors

74

HZlE21—Vol.61 No.6 (2006)



@

(a) RZ220 mmXx5ER160 mmIEMA=5—

(b) BEZ250 mmPFEZS5—
(UJEe50 mm)

(d) BE®650 MmFEEZS—
(U740 mm)

(c) BfR400 mmEE=S5—
(UJEe80 mm)

8 . SMERINEESICICKDIABIS—EMORRE — ) 7HiEz
FEO WA - - KA I7 — M ORET O 2DRF 2 #ED TV 2,

Development of large-size mirror of high-strength reaction-sintered SiC
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Applications for high-strength reaction-sintered SiC
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