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ABSTRACT

There has been many controversies about the cficets of additives in sintering of SiC. But no piior systematic work

has been reported about the difference between the effects of B and B,;C as additive.

The sintering behavior of SiC and its strength are studied and the optimum concentrations of additives and

sintering conditions for SiC are determined.

The cifects of B and B4C are studic:d with experiments such as surface area measuremant, dilfusion phenomena,

observations of dihedral angle and microstructure developed during firing.

The results show that B and B,C have same cffects on reactive sintering of SiC except the casiness of transport via

vapor phase for uniform distribution in case of B. The strength of sintered SiC without exageerated grain growth is

limited by surface flaws and is nearly independent of temperature up to 1400°C.
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Table 1. Impurity Contents of Betarundum
(Wt. %)

f-Si0 f-C Al Fc Mg Ca

0.27 0.42 0.02} 005 Tr. Tr.

A2A&AA2 A7+ B 92 Junsci Chemical Co..
ol A F-2l gt 7,12.1 457} 99% o] Aol x Q) ¥ & -200
mesh o] Qc}, E]E B(C 9} By,Cs += ingot o] Hel 2 1)
S Fol ESK ol 2] -9l §}o] attritor = 3 A7+ F-oF
R85t Fe s q e A7812] 9 5}0] HCl & He)&k
T FHS o) ‘" o A3 se] Ful e}, HCLH
7| %0 Fe ke F 30 % 500ppm o) 2lgl 3 §
.47 -200mesh 9] v, .
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Fig. 1. Grain Size 4Distribution of Betarundum
(Ibigawa Electric Industry Co. LTD)
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Fig. 3.

Fig. 4. Microstructure of sintered SiC with B,C and

3.21 g/cm’)

Relative Density (TD

Fig. §.
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Scanning electron micrograph of sintered SiC

without additives. (2000X)
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Sintering conditions: 2050°C, 0.5Hr, Ar
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Microstructure of sintered SiC containing
1w/o B;2Cs and 2w/o C. (2000x)
Sintering conditions: 2050°C, 0.5Hr, Ar
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Table 2. Properties of Sintered Specimens

N\ Additivel 1wt. ¥B [1wt. $B,C | 1wt. %
+ + By:Cs+
Property 2wt. %C 2wt. ¥C 2wt. %C
Relative
Density 98.2 27.0 79.6
(%TD)
Porosity
(/o) 1.68 2.68 2.31
Poly- Major 3C, 6H 6H, 3C 4H, 3C
WP \Mtinor|  4H 33R,4H | 33R,2H
Thermal Ex-
pans. CoefT.
(20-1100°C) 4.87 4.18 4.30
X 10-¢(/°C)
(l'\:l?R R.T. 4740 4470 4680
4
cm2) ‘4°2C 4490
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ng &7 gt F§9 (driving force) & UH 8]
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500 1oc0 A5u0
Temprratura(’e)

Specific Surface Area vs Firing Temperature
for B-SiC Containing (O) 2.0wt. %C, (@)
2.0wt. ¥C+1.0wt. %B,C and (A) 2.0wt. %
C+1.0wt. %B.
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Fig. 9. A: Thin B-Coated Graphite Crucible
B: Graphite Crucible v
C: Thin B(C-Coated Graphite Crucible
2wt. %C+ B-SiC was sintered in A(or B, C).
Sintering Conditions: 2050°C, 0.5Hr, Ar
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Table 3. Solid Solubility of B,C in SiC

' Solubility ‘

. Type of { Tempe s Refer-
Investigator SiC ature(°C) in S;?)(wt. ence
Secrist a 2300 |+ <2 9
Prochazka | B | 2040 | ~03 ()
Murata et. | o 2200 0.5 )
Shaffer a |2450-2500, <0.2 (10)
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Fig. 10. Dihedral angles observed in sintered S|C with
B,C and C. Sintering Conditions: 2050°C,
0.5Hr, Ar
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Fig. 11. Dihedral angles observed in sintered SiC
without additives.
Sintering Conditions: 2050°C, 0.5Hr, Ar
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Fig. 13. Scanning clectron micrographs of fracture surfaces of sintered SiC containing Iw/o B2C SiC
containing 1w/o B(C and 2w/o C. (2000X) Sintering conditions: 0.5Hr, Ar, (a) 1950°C, (b)
2050°C, (c) 2100°C
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