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Four commercial alumina powders having different particle size of 0.5 um, 2.8 um, 12 um and 45 pm were presintered at 1120°C
for 2 h and then lanthanum aluminosilicate glass was infiltrated at 1100°C for 2 h in the interval of 0.1 h to investigate the penetration
kinetic of the glass into the alumina preforms. The infiltration distance is parabolic with respect to time as described by the Washburn
equation and the penetration rate constant, K, increases with raising the alumina particle size. The strength of glass-alumina composites
increases as the alumina particle size reaches to 2.8 um due to the increase in packing, however, decreases with further increasing the
alumina particle size. The fracture toughness of the composites rises with increasing the alumina particle size due to the crack bowing
and the interaction between crack and alumina particles.
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Table 1. Chemical Composition of the Infitrant Glass

Oxides Composition (wt%)
La,05 410

SiOo, 16.3

Al O, 15.6

B,03 154

TiO, 4.75

CeO, 4.0

Ca0O 1.95

Fe,0O4 0.73

of B3t 100 WA E HAFSHLt.
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B geuu A48 Yo L e SHEFE A
o] f2I7t AEH F e TARY B FS FEI| vkE
5 30°C/min®] FLEEE 1100°C7HA] $23 &
Ao WA A 7t AR 8§ 3IFE
TE 3 &8 HF AR AES gololEE Hu7|E
AlHe] FAge 7 dust & AA ¥ v)7d(Kanscope,
Sometech, Korea)y2 ©|83ld HF Zo|& ZAWIFOE 3
H =23l Haglo g HE ZolE 2SI

2.2 A B8 BN Y
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Aol 71A1H B4 F=e 42 A7l 20 mm,
FAZE 1.7mmel AlHS AME3tY o]F )& (biaxial
flexural strength)¥ 3} 4& - 7= (indentation-strength) H 2
Zkz} ol @itk 3¢ 2 4 FAEE 7189 12 7
= ARt A dia] 78 AP E 2 o) Ux
A% ASTM F-394-78'99} 1SO 647491 9|7 ¢85
(stress rate)°] 23 MPa - s70] HxZ A2 & 243,
AL AR 1AAWE Sl FEE Hort 4EA
o] i AolEr} 254 ofde] He TR FESH
ol FFEYoR A ¢ F, Chantikursol'” A A
& o]gd YE-FTHL olgdld ARau. >
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Ao dodEs olZ7|MHHE o83l SAsIHTE &
Fujy Edre] 22182 2000 F7H (tapping)y2 3 F =
M x(tap density) (Autotap AT-2, QuantaChrome Co.,
Boynton Beach, USAYS ZAA3IHc}. SAY vy=4] &
AEEA e AxpaEu)7 (SEMEPMA, JXA-8600, Jeol, Japan)
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Fig. 1. Comparison of particle size distribution for as-received
alumina powders.
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Fig. 2. Relative density of AL-M43 as a function of presin-
tering temperature.
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Fig. 3. Comparison of pore size distribution for as-received
alumina powders.
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Fig. 4. (Infiltrated distance)2 as a function of infiltration time
for AES-11, AL-M43, AL-33 and A-21 preforms,
respectively.
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sk 35.1. BXEO0| Z=0f DXl PEt
fE -G} Bgxe] ARy 9wgke 712} 3.85 glem’,
3.4. SHU f2l2) EPMA A 3.81 glem’, 3.84 gfem®, 3.71 glem’o| ). L}l H2)

U O Z submicrometer?] YFUv= F2 &8 AT o] o|2UEE 747} 397 glem’T 3.667 glem’2 Y 1AL
Al frEel] 87t Hol & ARt AjAEol BASIT T HojBg-g X3l AL A3, AES-11, AL-M43, AL-
ByHID?Y gFule) e 3 &3 e Bt 33, A-219] AU EIES 7HzF 99.1%, 99.3%, 99.9%,
7] $18t AES-11(0.5 pm)o] #4HE E3A|e] EPMAS 96.2%% SSAFHOE AxF fKl-LFuv EA
AHE-3 tine profile®] 237} Fig. 59 vehslch Fig. AGart 53 Aoz AFHUY o) EHELS YT
5yl &shH &8 HAFE Al 219 La0:9 Sio7F A M Q= S wEr Z4zh 29%, 44%, 41%, 37%°)
Ho2 dFuje] ARYAE wet 71T £o0= 4§ IR ATE A-219] 739 ohh 22 gro] JAHNUET Fig 19
He o) AFHAJL AT, 4T feEld oig & A2 e BEA HE AXHYH & YA o] &
3= La, Al Sig B4 4% A3 B39 4Foiy ¢ & Qb Frr) sl B Aol FAHAUL & ARES
A= 22t 21%, 2%, 6%°133 SFau YA F2 B A AGFEA Well AEHA FEFRE R FHS
NME Z2ZF 60%, 19%, 20%10tF. B8] faluiel Al FAsker old 724 73 (structural rigidityy- frgl 3
AE(~20%)y LR A= FAgle]l YA FA1H SHS PPATIA £E2 Asyeind, B Fg, 304 B
Aok & AFlA AR FE9] ALOsY FE 15.6%°13 RAAE 7% 27| B/ 5A ExEHo] o] #a AR
oug fEAddl EAske 19% Al UiE ~13%4 o] oo HA AUshrt Aloke] Ho A=t
ALOE YrFER {8 &§ IF Al EFuuy &8= o] A& Aoy FYrH
FAE 4= e Aeg 49t F8) - gFuy BA19 71AH B4 AY A3t Fig 6
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Fig. 5. SEM line profile of La;05-Si0,-Al,0; glass penetration into AES-11 alumina preforms: (a) interfacial microstructure;
(b) interface between glass and composite; (c) interface between composite and alomina.
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Fig. 7. SEM micrographs of imaged with backscattered elec- trons of the indented (a) AES-11, (b) AL-M43, (¢) AL-33 and (d) A-21

dispersed glass composites, respectively.
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Fig. 8. SEM micrographs of imaged with backscattered electrons of fracture surfaces of (a) AES-11, (b) AL-M43, (c) AL-33 and (d)

A-21 dispersed glass composites, respectively.
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