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Atk EFELS Favks B917]004 2053 K, 35 MPa, 1A3F EF 2283tk SiC Akl AlgHe F
g A 2712 1373 KolA 1A3kelt) dd5-9] Af E4L2 Sicet 0,9 Abshitgol 28k {24 Sio,
oty HA A ZollA wAw} Sic AlgH 2z H3 AT A FEHA UTE 8L SAY,
SAYS-1 ¥ SAYS-2 Alg#H A AAZ el He weshd (A7 Aol AL w3 vt 7P =4 UE
W SAY AlgHo] -8tk 125 ym AvkEe] vl AlFHLE Agle] u A77F EFojEey, EAE Fol
T %W uA Agro] hAsHA AFHA EEATE 40 gm AvEEe] dnl AJFAL (A7 DA 3 oFH 4
olvf 718 AL fllem, w3 AEe 6 m Avkd AH AlFHe ARk 3Eeqith

Abstract: This study was carried out on the crack healing of three types of SiC ceramics based on a SiO, additive, taking
into account the roughness of the polishing plate used for polishing the specimens. The mixtures were subsequently
hot-pressed in N, gas for one hour under 35 MPa at 2053 K. In these specimens, the optimized crack-healing condition was
1373 K for one hour in air. The crack-healing material of the cracked part was the glassy phase of SiO, that was formed
by the oxidation of SiC. In the optimum healing condition, the bending strength of non-polished SiC ceramics was not
completely recovered. However, the bending strength of the SAY specimen was excellent, considering the economic aspects
of SAY, SAYS-1, and SAYS-2. The SAY specimen is definitely superior to the others after an hour of heat treatment.
There was a decrease in the number and size of defects in the specimen polished by using a 125-um polishing plate;
however, the micro-surface defects were not completely repaired. The specimen polished by using a 40-um polishing plate
showed little voids or surface defects after an hour of heat treatment. The bending strength of the specimen mirror-polished
by using a 6-um polishing plate was completely recovered.
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Table 1 Batch composition for each specimen

Specimen Batch composition (wt.%)
SAY 90 SiC - 6 ALOs - 4 Y203
85 SiC - 7.2 ALO; - 4.8 Y205 -
SAYS-1 .
3 SiO, powder
85 SiC - 7.2 ALO; - 4.8 Y05 -
SAYS-2

3 SiO; colloid

Table 2 Polishing plate information and surface
roughness of SAY

Polishing plate information

Order

" Diamond of Ry

[number/in par.tlcle polishing L]
ch] size
(¢m]

#60 260 Grinding 8.57

#120 125 First 0.96

#500 40 Second 0.42

#3000 6 Third 0.17
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Fig. 1 Appearance of surface condition of SAY;
(a) Polished specimen, (b) Non-polished
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. 2 Relationship between healing time and bending
strength of non-polished specimen from 260 ym
polishing plate
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Fig. 4 Surface SEM images of non-polished before
and after heat treatment.; (a) Non-polished,
b) Non-polished and heat treated at 1373 K
for 1 h in air, (c) Non-polished and heat
treated at 1373 K for 3 h in air, (d)
Non-polished and heat treated at 1373 K for
3 h in air
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