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ABSTRACT

B-silicon carbides with vttrum aluminum garnet of 2, 5, 10 mol% were prepared by a liqud-phase sint-
ering, and the microstructural evolution and phase transformation were investigated during sintering as
functions of liquid-phase amount and sintermg time. The rale of grain growth decreases with the addition of
the amount of yttrium alummum garnet (YAG) in the SiC starting powder, however, the apparent density
and the aspect ratio of grains in sintered hody increase. The phase transformation from B-SiC ta w-51C was
enhanced hy mereasing the liquid-phase amount. The kinds of polytypes and amount of transformed o-SiC
were dependent on Lhe liquid-phase amount and sintermg time.
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Fig. 1. Shrinkage curves of pressureless sintered p-
SiC with (a) 10 mol%. (b) 5 mol% and (c) 2
mol% YAG smtered al 1850°C for 1 h.
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Fig. 2. Apparent densitics of liquid-phase sintered sil-
icon carbide as functions of sintering lime and
the amount of YAG: 10mol% (®), 5moal%
(A and 2 mol% (e).

ﬁzﬂ 2] “J% yeRllgich 4 AE A e ool A
giol BZF A-feld AT AR AdUE
7} =73 }1:}7]— ol Tofl e AN EFL A s
o 1AL o Fe] A E} Faehe delor s W
THae}h AdEE o gghel vkeel ols) " 7)Ak At
gl 7lshe & glEd ™, o B g 718 R et A
gl AA R 1A 28 A 34
5, 2 mol%?] YAG A& H7peh A
3.4, 8.6 wtBE VIEIEeR, &d A
c}% A} ZEr)eba, g4 A EA
Hrleke] & k‘é&fr% ZEA7 HsA dolds
ok 4 itk A AZAEEE Yl 1417 24 A9
Al Apa e (g e] WET) glvke 21 kA )=
o4 242} 99,1, 97.7, 95.1%

) OIO

10, 5, 2 mol% F7Hg A4
sk

1.3, AN
M7= st
Fig. 3, 4, 5, 6ol B-SiC 2ol o424 YAG 4

7—}'7“ 10, 5, 2mol% #71Eted 1850°C+] ZHzt o,

, 2, 547 e walath A dupEE FAL
z}aﬂ oA e 2 gl Alalg 22 Jehfedct 047t
Ao Al o] TR(Fig. 3)0lME, ZE AlHEAA
—f": g F AEE e deld 7)4\% g ogle

, Y2le] Bafo] fiRE SHAe]m 2771 Y| TL@' i
7@‘% 2= 2lgloh YAG 249] 10, 5 mal%s] A4
g, 32 (a). (1))el A8l 2 mol%?) /‘]Jq{Flg. 39|

(1ol A= AE el 71 F7e] o EAsta, siAke] 2
7% F7E AL 4 ¢ slgth

S MHe QIR M= o AZAQ nj

C; . Ol\ Hv rN o e
4

A 35 H Al 4 F(1993)



416 sl A

Fig. 3. Scanning electron micrographs of SIC speci-
men sintered at 185¢°C for 0 h with (a) 10
mol%, (b) 5 mol% and (¢) 2 mol% YAG.
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Fig. 4. Scanning eleclron micrographs of SiC speci-
men smtered al 1850°C for (0.5 h with (a) 10
mol%, (h) 5 mol% and (c) 2 mal% YAG.
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Fig. 5. bcmnmg electron 1mc10g1c1phs of Sl(. specI-
men sintered at 1850°C for 2h with (a) 10
mol%, (b) 5 mol% and (c) 2 mol% YAG.
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Fig. 6. Scanning electron mmcrographs of SiC speci-
men sintered at 1850°C for 5h with {a) 10
mol%, {h) 5 mel% and (c) 2 mol% YAG.
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Table 1. SiIC Polyiypes of Sintered Badies as Func-
tions of Sintermg Time and the Content of

YAG Phase
CfO rk}i% Si Major® | M H
i PO Tinor! ! -
“ohase. | Gme (| shoses | phaag | Tracers
{vol%)
10 0 3C=6H 15R
0.5 GH 3C,15R
1 >4 ac 15R
2 4H=>6H 3C
5 4H==6H 3C 3C
10 4H 6H
5 0 ac 6H,4H 15R
.5 3C>4H 6H
1 4H>3C 6H
2 JH==3C GF
5 4H 6H>3C
10 4H HH ac
2 0 3C 41 6H, 15k
0.5 4H,3C 6H
1 1H>3C 6H
2 4H>3C G6H
5 4H alH.3C
10 4H 6H,3C

SiC polytypas was estimated very roughly as "iracer
{<10%). “*minotr phase (10~20%) and *major phase
(>30%). Signs of mequalily (> and >>) are mdicated
the small {10~15%) and large {more than 209%) diff-
erences between (wo phases, respectively.
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