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Abstract Alumina- and yttria-coated SiC powder was prepared by the surface-induced precipitation method,
and sintered properties of silicon carbide prepared from this powder were investigated. After a well dispersion
of SiC powders in the aqueous solution of Al(SO,)s and Y:{SO,);, the mixed precursors of aluminum hydroxide,
aluminum carbonate, yttrium hydroxide, and yttrium carbonate were precipitated on the surfaces of SiC
particles through the hydrolysis reaction of urea. SiC specimens with alumina and yttria exhibit, 97.8 % of
theoritical density after the sintering at 1900°C for 2hrs. During annealing at 2000°C, B—a phase
transformation of SiC had taken place and resulted with a rodlike microstructure. Toughness of sintered SiC was
enhanced by crack deflection around the rodlike grains. In cases of annealing less than that of 3 hr, the fracture
toughness of SiC was slightly improved with increasing the amount of sintering aid. However, annealed
specimens for a long time showed constant fracture toughness even though the amount of sintering aid increased.
It is resulted that the main factor for toughening in annealed SiC for a long time is the pullout effect of rodlike
grains during the propagation of cracks, and the amount of sintering aids is less effective on the fracture
toughness of SiC.

LA B Al FEE2A B-SiIC(3C) ¥EE AR A 4227
A Fd a(4H £ 6H)Ze 2o Ao|r} o|Fojxr,

SiCe 7% 3RA%o= sl AZAZA it oAl HZF2 Wl oF AFMsk= glon oA
g glole 9d AYst vl §- o2& Bdoln, At FRIF F(rodlike) £ B (platelike) o8 ¥t
gl M 2 ZAE A sl ofet 2000°C o] 3] 2 T3, 4]. o]¥ AHo] P 2ALx, 2FEY, &
oA} Aol o] Fojzlri(1, 2]. 245 59 2A2AT £AZA 0 o8] TS U
12 FZRARA 20| 7IHHE SiC= 444 A2 Aoz FeA ULH5,6]. ©] FAE 2FZRAA



646 97149, A @, 738, o1FF

AlLO, Y,0:9) SiCe] EaAtslz HAE Si0, 2t A4
248E 0|89 2000°C ©]3te] %o BAlA a’d
o 29 AAolr} dojuin, 2Zo] )¢ waA AP
hx B3 u gloH 7]

SiC 2249 w3 F=el o342 Sskslr] 9
M SiC A8 o E2Aske 7132 A3 Qon
BT nATZRE Bl 2E] A ol &
AAE Az okt ke, 22449 519A4 7} o)
=g FAll $71A1717] 8- = SiC Aol 7t wAy
A v W2 2o gA AdstE 2EAE Qe
F AAel7t GAdle B 2244 dAEE Y=
o] ul A Aoz A UcHS, 9.

dPE22  SiC-ALO:-Y, 0.4 Si0-ALO, Y049
FEqdo] B o] QAo AT =N YA} Aok
3, o] 2 Ql3ld Fdo] YA wet AYE = YA
< (intergranular crack)e] #A=1[10], ol&d ¢
A #EL Fde ASAolE A HUL L
FA71Al k.

2 dFdMe AUF=A3Y(surface induced
precipitation) 2 2 SiC B&HEHo] Ad2AQ0 ALO,S
Y.0,& 2Z893x(11], ZHE @374 2dz Az
42729 E4& 2. £3F annealing A3l w}
€ o] ¥ nAFRAZI 2ZA 9] B34 n|

e e nFHR o, )& B3 QPSR 7+
€ Yolr 3z} st

2. oE oy

SiCe] 982 d¥9 ShowadenkoArtellA] A=
g 3C3 B-SiC ¥2H(B-1 grade, B YA=7] 0.43 um)
& A1g3lgon, ¢Rojute) o|Egjele] 2 E
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Fig. 1. Scanning electron micrographs of SiC powders

obtained from 5mM of Al,(SO,); (80 mol%) and

Y,(SO,); - 8H,0 (20 mol%) solution aged at 80°C for
24 h; (a) before calcination (b) after calcination.
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Fig. 2. Apparent densities for sintered SiC specimens

at (a) 1850°C (®m) and (b) 1900°C (A) of coated
powders by the mixed solution of 5 mM.
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SIC(s) + 2510,(1) —SiO(g) + CO(g) (1)

SiC(s) + ALOs(s) — ALO(g) + SiO(g) + CO(g) (2)
SiC(s) + Y,04(s) — Y, O(g) + SiO(g) + CO(g) (3
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Table 1
Characteristics of Annealed SiC at 2000°C after the Sintering at 1900°C for 1 h
Powder Annealing Relative Grain morphology Grain size (um) % of
composition time (hrs)  density (%) (Type) oS
po y e P 1 t aspect ratio ~ ®Phase

3.75 mM 0 96.9 equiaxed type 1.3 10
(Al,(SO,)5 1 98.1 rodlike and 514 1-3 3~5 59
80 mol%, equiaxed type

2 98.5 rodlike 6-15 1-3 3~6 73
Yz(SO4)3 . 8H20:
20-mol%) 3 98.6 rodlike 6-15 1-3 3~8 84
5mM 0 97.8 equiaxed type 1.5 9
(A1(SO,)s
80 mol%, 1 98.6 rodlike and 6-14 1-3 3~5 61
Y.(S0,); - 8H,0: equiaxed type
20 mol%) 2 99.1 rodlike 6-15 1-3 3~8 75

3 99.0 rodlike 6-15 15-35 3~8 83
1; length, t; thickness.
AgelA 2000CAIM kg 1ML, 24zh 3N RAF ARSlE B Alnlshl ZAhe 3 4] A2l
annealing A|A f—o 29] JA0lE fEagh 212 ZVISlxE & WslE Holx| ¥it}. Fig. 3 2000°C
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Fig. 4. Fracture toughness for sintered SiC specimens
of coated powders by the mixed solution of (a) 3.75
mM (®) and (b) 5mM (e).

Fig. 5. Microscopic images of indented SiC specimens sintered at (a) and (b) 1900°C for 2 h, (¢) and (d) 2000°C
for 1 h, and (e) and (f) 2000°C for 3 h, respectively.
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