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Abstract After the addition of yttrium aluminum garnet of 2, 5, 10 mol% as a sintering aid,
a- silicon carbides were prepared by a liquid- phase sintering at 1850°C, and the microstructu-
ral evolution was investigated during sintering as functions of liquid- phase amount and sinte-
ring time. The highest apparent density in each compositions was obtained in specimens sin-
tered for 2 h, and the percentage of weight loss increased with sintering time. By increasing
the amount of sintering aid (yttrium aluminum garnet), the rate of grain growth during sin-
tering decreased, but the apparent density of sintered body increased. The phase transforma-

tion from 6H- SiC to 4H- SiC was partially observed in specimens sintered for a long time,
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and so, a few rod- like grains were observed.
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Fig. 1. Apparent density of liquid- phase

sintered - silicon carbide as functions of

sintering time and YAG composition of (a)

10 mol% (M), (b) 5 mol% (@) and (c) 2
mol% (A).
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Fig. 2. Percentage of weight loss in liquid-

phase sintered a- silicon carbide as functions

of sintering time and YAG composition of (a)

10 mol% (M), (b) 5 mol% (@) and (c) 2
mol% (A).
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Fig. 3. Scanning electron micrographs of o

SiC specimen sintered at 1850°C for 0.5 h

with a composition of (a) 10 mol%, (b) 5
mol% and (c) 2 mol% YAG.
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Fig. 4. Scanning electron micrographs of a- Fig. 5. Scanning electron micrographs of
SiC specimen sintered at 1850°C for 2 h SiC specimen sintered at 1850°C for 5 h
with a composition of (a) 10 mol%, (b) 5 with a composition of (a) 10 mol%, (b) 5

mol% and (¢) 2 mol% YAG. mol% and (c) 2 mol% YAG.
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Fig. 6. Mean grain size of liquid- phase sin-
tered o-silicon carbide with an YAG com-
position of (a) 10 mol% (M), (b) 5 mol%
| (@) and (c) 2 mol%(A).
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Fig. 7. X ray diffraction patterns of a- SiC
specimen sintered at 1850°C for (a) 0.5 h
and (b) 5 h with an YAG composition of 5

mol %.



ola 2ler}, 5 mol%dl Al# (Fig. 49

(b))l A= AlF ol JAo] ZA FAE
o] 27 iR AA) O YA =G,
dztz7] 27t FreA AL & 4 9
o = 2 mol% <l AF (Fig. 49 (c))el
AE 7130] Bha FoE Aoz Mol XY
37t 49 s & F glod, o} 5
mol%, 2 mol% <l A|Ho|A= FAH(plate-
like)ojr} wtofA}(rod- like) Rk §ix}7}
44 Jehtz g

5X17t 2% A A= Fig. 59 (a)dl
A BXo] 10 mol% < YAGE H g A9
Az YAte] ZA FoEx, AR =
A deld A& & 4 Aok 5 2 mol% 9
YAGHS X3 AlHelAe ix= 771 0.
8 ym, 14 ym =72 Zpz} YAsiged,
Barelv B Qlxbe] x ofgE F)
gl SiICo dxjz]A] @AYo} wojat
gzt AL 4H3 Y wgds AdHE A
o2 Hudgu sled[19], B QAFdAx
o] XrayZ & = 3l

Fig. 74l 5 mol% -3 AHE& zzt
054173} 5AIZF £ 7A% AW Xray A
A% A5 =489 2 23 05413
A" 7§ (Fig. 79 (a)), dl¥¥o] 6H
Ao 2 viehdd] uksle] 5A7 227 AL
(Fig. 79 (b))dle 0547 272 A9
Al Boelx] ofgtw 4HA o] AR elytow,
o] o2 mFo] 22]7F o)Ak 4 Al Ho| A
vehd #adoly Zh il 4HA shabg
A AR g olg8 0543 A9
X-ray @ Ae YAGH a7 o4 2
As e} 5217 42 A AR A= o]
azk e} Ao u|Fo] 2AZAZ H
7HE AR AbEHEo] whElqtael ubgste] A
Hozhe 75" AL FAF F ok

2, 5, 10 mol% 2] YAG (yttrium aluminu-
m garnet) £4& A L AZAZ oAt =
sata Bl AR ¥, 1850°CelA 4 A
AZbE 2Ed 2, 224A9 nAFRE
HA7b A A7 Y] Wl o &3
o 2 geish Asgch 22 Aol A
A2ZAUEE 242 22 AHdA AR =
A vebden, LZAzte] AL AEE
3 ’shta 7o whgel &) AR 74t
9 7132 sty FFo] ZA FFas ).
FA7HR YAG Qatako] 371845 Auds
%} T Fage Isldey JARss

Zadtdon, dase] e AlHEo) A
AR Z o] ASE ¥ 6HA S et

427b dHA wEEA IRE AHolE
, ol2 Qlsle] FAtol} oAb Hakel g
A5o] Y% EAs

OB e

#HALe 2
B AFE= IFHFAL(I6E A7) 2 ATFE,

A 5196- 0300- 21-01-3) AFH| Aoz
THEF e, o]e A= c}.

% 7

Mo
o

[1] M. Srinivasan, Structural Ceramics,
ed. by J.B. Wachtmann. Jr, Academic
Press (1989) 99.

[ 2] H Tanaka, Silicon- Carbide Ceramics,
ed. by S. Somiya and Y. Inomata,
Uchida Rokakuho Publishing Lid., To-
kyo (1989) 155.



HAaZd o8 B34 oA T2 Hs) 331

[ 3] K Hunold, Powder Metallurgy Interna-
tional 21 (1989) 22.

[4] W. Bocker and H Hausner, Powder
Metallurgy International 10(2) (1976)
87.

(5] DH Stutz, S. Prochazka and J.
Lorenz, J. Am. Ceram. Soc. 68(9)
(1985) 479.

[6] RHJ. Hannink, Y. Bando, H Tanaka
and Y. Inomata, J. Mater. Sci. 23
(1988) 2093.

[71M Omori and H Takei, J. Am. Ceram.
Soc. 65(6) (1982) C92.

[ 8] MA. Mulla and V.D. Krstic, Am. Cera-
m. Soc. Bull. 70(3) (1991) 439.

[9] NP. Padture, J. Am. Ceram. Soc. 77
(2) (1994) 519.

(107 F.J. Klug, S. Prochazka and R.H. Do-
remus, J. Am. Ceram. Soc. 70(10)
(1987) 750.

[11] SK Lee, YC. Kim and CH Kim, J.
Mater. Sci. 29 (1994) 5321.

[12] SK lee, CH Kim, J. Am. Ceram.
Soc. 77(6) (1994) 1655.

[13] LS. Sigl 'and HJ. Kleebe, J. Am. Ce-
ram. Soc. 76(3) (1993) 773.

[14] M Omori and H Takei, J. Mater. Sci.
23 (1988) 3744.

[15] V.D. Kristic, MRS Bull. 20 (1995) 46.

[16] T.R. Dinger, R.S. Rai and G. Thomas,
J. Am., Ceram. Soc. 71(4) (1988)
236. '

[17] JK lee, H Tanaka, H Kim and D.J.
KIM, Mater. Lett. 29 (1996) 135.

[18] MA. Mulla and V.D. Krstic, J. Mater.
Sci. 29 (1994) 934.

[19] H Tanaka, Ceramics Japan 31 (1996)
555.



