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Y,ALO (YAG)S) Si04] £Z2A Y 28 5719 23 9 A28 89 SiC vlA 2o 7|45 &
A mH s Jgg naEgol daald Sice njATRE AF R 2o 27 2|E&E L S0/ YAG =4
v 7} =7 whet 2A A sl B 9 H R B So] Srtatgth A9 SiCY FEE Si0/YAG =4
w71 Zrhgke] whel 7hadld T, Sl el & S10./YAG 2487 vt nhel ZrlEsinh 9271 A2E AlH
9] 7o el 53] ¢14-L 384~580 MPa © 3.4~3.9 MPa-m™ B8« 99z, Si0/YAG H7| 0,678 @3 AlHe
e @ selge 2z} 371 MPa 5.6 MPa m'elgirh

ABSTRACT

By using YsAl0: (YAG) and S0. as sintermng additives, the effect of the compesilion of sinlering ad-
ditives on mucrostructure and mechanical properties of the hot-pressed and subsequently annealed SiC ma-
lerials were mvestigated. Microstructures of sintered and annealed materials were strongly dependent. an
the composilion of sinlering additives. The average diameter and volume fraction of elongated grains in an-
nealed materials increased with the 8i0»/YAG ratio. The strength of annealed materials decreased with in-
creasing the Si0/YAG ratio while the fracture toughness mcreased with the Si0y/YAG ratio. The average
strength and fracture loughness of hol-pressed malerials were in the range of 384~580 MPa and 3.4-39
MPa-m", respectively. Typical strength and fracture toughness of an annealed material with S10./YAG ra-
tio of 0.67 were 371 MPa and 5.6 MPa-m"?, respectively.
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# A7 BEsEE o] Rasgnht™? A7 2g
il A A gA4ES T 2 {crack hridg-
ing)®® = FE3E (crack dellection)® 59 7172
b3 24 & AT Fol BoH %

AF7A Lag vi5re] Oi%’““’ 1%4‘*4’“ 2 F
At "W v ATE 2 A14F 5449 1A= o
e 1&g Aok ey Atulsea] Fdrtw
{crack hridging) v TG 2 (crack deflection)el] 2]
g k=319 Sk 777" A AE AAA 7S A
Bl olLg), BAgl 22 AT 2ol S e A
g JASE ﬁﬂi@,—oi&ﬂ #9214 £3 &HF I
B 4 gloke Aol BaEgich™ waks B glqk A
= Y;ALO (vitrium aluminum garnet, YAG)-SIQ, Al
oA JASS 2AEI A7 Y dEtae] v AT+
29 7|AE B4 nlAle 998 &9 YAGH
& SiCst 2 E9AAT Ael(Aa=5x107"CTHE 7F
AeR Aoz HEEeln, Si0qs SIC THe &
A EAsteE, 5104 SFE THEE] S8k A=E
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2. AlEghy
w2 = [B-5iC{Betarundum, Ultrafine grade,

il

Ihiden, Tokyo, Japan}, YAG(High Purity Chemicals,
99,99% pure, Osaka, Japan) 2 SiQ:(Kanto Chemical
Co., Inc., reagent grade, Tokyo, Japan) 2%-& A8}
Ack B-SiCel HAUA S 0.27 pme| Y ¥ FEHH &
17.5 m¥/gel 2tk B-SiC & 20% HF F-gdela]
A2 sled B-SiC Eel Ede @ 2k SI0,5
AAzE T SI0/YAG 2488 HEAA, 88 widh P-
SICH 12 wt% LAZAZ +HHE o7e] 2235 &
vlslEel Zhzke] flRzghe s B3 poly-
ethylene W& A8l olg-E2S G2 24417 5%
FHEHY T A2 A A § Azch =
2 1850°C, 25 MPa®| Zxle]A Ar #a’%ﬂ% A3t
1A17E Beh Y27iet AdEEE D, d R AlFE A
1950°Cell X Ari9l715 A&l 4A]13F B9 A7
galgie), 24 2 42 T Gy AHgy 244
ol &

Z2EEEE Archimedes WS AME35le 33519
a1, 2 Al o2YrE SiC(8.217 g/em™ S YAG
(4552 glom™ 2 310,(2.647 g/em™E Al-Folo) 234
Z(rule of mixture)& A-Esle] Tt} &4 2 &
H E A3 AEEE A2a dntele], CF,9 7.8%
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AaHlm, #AWA4-E indentation WHHe=w =3E)
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Table 1. Characteristics of the Sintered and Annealed Materials

Sample Balch composition (%) Si0/YAG Relative Cryslalline phase
designation B-SiC Y, A1, SiC, ratio density (%) Major Trace
1 88 12 - 0 97.7 3C 4H, YAG'
H2 88 10.2 18 0.18 99.0 ac 1H, YAG
H3 83 88 3.2 0.36 99.6 3C 4H, YAG
H4 a8 7.2 48 (.67 98.7 3C 4H, YAG
H5 838 52 6.8 131 94.1 3c 4H, YAG
SC1** a3 12 - 0 97.5 4H YAG
SC2 88 10.2 1.8 0.18 97.9 4H YAG
5C3 28 3.8 32 0.36 93.9 4H YAG
S5C4 83 7.2 4.8 0.67 05.4 4H YAG
SCh 88 5.2 6.8 131 90.4 4H YAG

*Hot-pressed materials
**Hot-pressed and annealed materials
TY ALy, (yttrium aluminum garnet)
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Fig. 1. Microstructures of hot-pressed materials: (a) HI, (b} H2. {c) H3 and {(d) H4 {refer 1o Table 1).
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Fig. 2. Microsiructures of the hol-pressed and annealed materials: {2} SC1. (b) SC2,
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Fig. 3. SEM micrographs of the [raclure surfaces hot-
pressed and annealed materials: {a) H3 and {(h)
SC3 (refer {o Tahle 1).
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g. 4. Flexural strength and fracture toughness of
the hot-pressed and annealed malerials as a
function of Si0/YAG ratio m sintering ad-
ditives.
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Fig. 5. Relation hetween flexural strength and frac-
ture 1loughness of the hot-pressed and an-
nealed malerials.
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