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ABSTRACT

Development of lexture 1n SiC materials by hot-pressing and subsequent annealing was studied. Crystaliographic texlure type was
characterized by measuring X-ray pole figures on the perpendicular plane to the hot-pressing direction. Observed all pole figures were
nearly axially symmetric (liber texture). In case of B-SiC materials, the pole density of basal plane (0004) increased as annealing time
increased, in contrast, other planes (hkil) of B-SiC matenals and all planes of ¢-SiC materials nearly remained unchanged. In the case
of B-5iC materials, therefore, a weak texture of (0001) plane at the normal direction took place in the 8h annealed samples, resulting
from grain growth. The fracture toughness values of ¢-5iC materials measured in both planes paraliel and perpendicular 1o the hot-
pressing direction were very similar. However, the fracture toughness of B-5iC matetials measored parallel to the hot-pressing direction
were lugher than that measured perpendicular 1o the hot-pressing derection, relatively, becanse of the texture and the microstructure
ANisOtropy.
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Fig. 1. Specimen preparation of sintered SiC.
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Table 1. Characteristics of 8iC Materials

Raw | Fabrication Relative | Crystalline phase
. i Sample . -
material | condition density | Major | Trace
AQNP*
Hot-pressed 100 6H | YAG***
AORP**
AZNP :
Annealed 2h 09.4 6H YAG, 4H,
0-SIC AZRP I5R
materials AANP
4h 96.0 6H YAG, 41,
AARP I5R
ABNP
8h 954 6H 4. 15R.
ASRP YAG
BONP
Hol-pressed 99.6 3C | YAG, 4H
BORP
B2NP 3c
Annealed 2h 98.4 4H’ YAG
B-SiC BZRP
maierals B4NP
4h 973 4H [ YAG. 6H
BARP
B8NP
gh 96.5 4H | 6H, YAG
BSRP

‘NP perpendicular e the hot-pressing direction
*RP : paallel to the hot-pressing direction

#YAG ¢ Y3AlLO0 s (ytrum alummum garnet)
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Fig, 2. Xray diffraction patterns ol 3-SiC materials on perpen-
dicular plane Lo the hol-pressing direction for (a) BONF. (b)
B2NP, (c) B4NP, (d) BENP and pole figures for BSNP.
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Tahle 2. Pole Densily Variation of Calculated Pole Figure Versus
Annealing Time

. Normal pole density
Raw | Fabrcation = — _
materjal | condition O0o4y* {1011 (1012 [{1120)
(or{0006¥) | - |{ar(1013)*+%)| -
Hot-pressed 181 - 1.20 1.62
Am;‘if'led 1.56 - 134 1.75
o-SiC -
materals ih 1.80 - 1.35 1.81
o 142 . 1.20 0.84
A“[’Q‘:laled 147 1.43 1.11 1.66
B-SiC , .
nterials i 2.01 122 1.05 1.1
o 2.11 1.15 0.94 1.18

‘m the case of the 4H polytypes
**in the case of the 6H polylypes
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