Journal of the Korean Ceramic Society
Vol. 34, No. 12 pp.1240~1246, 1997.

A Ao{ol Q& X7[SEtE DMTZO| Beba MEla M=

0152 - Zas - ol2T, 2 &
Fnet 52}
CrREER T PEE S E

Preparation of Silicon Carbide Ceramics with Self-reinforced
Microstructure by the Control of Starting Phases

Jong-Kook Lee, Hyun-Hee Kang, Eun-Gu Lee and Hwan Kim*

Dept. of Mater. Eng., Chosun Univ.
*Dept. of Inorg. Mater. Eng., Seoul National Univ.

@ %

2 {ate) F1R] A E ahfabe) giabr) Eakse] Ealdle A2 B8 v e shEld: et AF Al
A 398 B 2748 Aojsin dadrA S o) gk A BEE vl TR 27 234 ZFAH
B-SICE 10-50% &8 HEA S 5A7F 23T ARl ez, 22 5449 6H dAl7t 71745 394
a1 gk aH4e] B RS S04 QA BatE o] e, o E g A"l TEHTA] 2R 9
Aol el3) FEAT D vlAFE o] Yola o= 2lale] HQlde] 2A =k

ABSTRACT

Silicon carhides with self-remforced microstructure which hore a small grain matrix and dispersed large
grains with rod-like type were prepared by the hquid-phase sintering and the control of starting phases of
raw malerials. The specimens with self-remforced microstructure could be obtamed from the compacts
with mixed compositions of o-%iC and 10-50 % B-SiC powders and by the pressureless sintermg at 1850°C
for 5h. Large gramns with rod or plate-hke types were 4H-SiC and small grains with equi-axed type were
6H-SiC. Fracture toughness of specimens with self-reinforced microstruciure was increased by the crack de-
tlection and formation of microcracking due to the existence of rod-like large grams durmng crack pro-
pagation.
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Table 1. Characteristics of Starting Powders

Powders Slrzaé-(t;&ﬁ) Purily (%) Major Eg\{mntles
o-51C" 0.45 08.1 Free C; 1.08
07.2 Free Si04 0.71
p-sic™ 0.43 Free C; 1.67
99.99 Free 510, 1.04
YAG -

“Showadenko Co.(A-1, 6H; 94%, 15R; 6%)
FShowadenko Co.(B-1, 3H; 96%, 2H; 4%)
*High Purity Chem. Co.

Table 2. Compositions of Starting Mixture Powder
and Sintering Time

N Percent of | Percent of | Sinterm
Samples 0-S1C BSiC | time (h
AD-U0 100 b 0.5
ARZ0-05 a0 20 0.5
AB0-05 50 50 0.5
AB0-05 20 80 0.5
AD-2 100 Q 2
A20-2 80 20 2
ARQ-2 50 50 2
ARO-2 20 20 2
A0S 100 ( o
A20-5 80 20 5
A50-5 50 50 5
A80-5 20 80 5
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Fig. 1. Shrimkage behavior of AS0 sample.

Table 3. Densities and Phases of Sintered Bodies

Density : |
Samples & /cm% Major phases| Mmor phases
A0-05 3.22 oH 15R
A20-05 3.24 6H 3C, 15R
ARO-05 3.22 6H 3C, 15R, 2H
AB0-05 3.24 3C>6H, 2H | 15R
Al-2 3.27 aH 15R
A20-2 3.25 6H 3C, 15R
AbD-2 3.25 G6H. 3C, 15R
ABH-2 3.26 6H ac, 15R
Ad5 3.29 6H 15R
AZ0-5 331 sH>4H 3C
AbBD-5 3.30 BH=>4H 3C
ABO-5 3.29 6H>4H 3C, 15R
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Table 4. Mean Gram Size, Aspect Ratio, Maximum
Length and Maxium Breadth of Sintered Bo-

dies.

Mean Maxinum | Maximum
Samples | grain size A?I;:‘?Ct length breadth

(pm} yaho {(um) {(um)
A0-05 0.40 1.57 0.54 0.36
AZ0-05 0.39 1.42 0.50 0.37
ABQ-05 0.40 1.50 0.52 0.37
A80-05 (.54 1.60 0.73 0.48
AQ-2 0.53 1.51 0.68 0.48
AZ20-2 0.62 145 (.80 0.57
A50-2 072 1.61 0.99 0.63
A80-2 0.71 1.67 0.99 (.61
AO-5 0.79 1.48 1.04 0.76
AZ20-5 0.78 1.57 1.07 0.70
AbG-5 0.76 1.61 1.03 0.68
ABO-5 0.91 1.89 1.39 0.74
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Fig. 2. Microstructure of {a) A20-05 and (b) A30-05
samples sinlered for 0.5h.
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Fig. 3. Microstructure of (a) A20-5 and (b) AS80-5
samples sintered for Sh.
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