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ABSTRACT

Glass-infiltrated alumina, which can be used as an all-ceramic dental crown, was prepared. The glasses in the system of SiO»-B,0s-
ALO;-Ca0-Lay0; with various amount of AlLO; infiltrated into a porous sintered alumina. The effect of AL,O; on the infiltration
characteristics and its mechanical strength were studied. The corrosion of the sintered alumina by infiltrated glasses was prevented by
increasing the amount of Al,Oj3 in the glass batches, this increased the bending strength of the glass infiltrated alumina composite. The
crack like voids in the sintered alumina was a cause of the deteriorating the mechanical strength of the composite, and this can be
eliminated by sintering the alumina at 1300°C. Glass infiltration under the vacuum atmosphere enhanced the bending strength of the
composite up to 453131 MPa.
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Table 1. Glass Batch Composition and Density of the Glasses
(mol%)

sample number 45 A1) AIS A20 A25

componem
Sio, 387 368 348 329 31 29
B,0; 24 228 216 204 192 18
La,0; 185 176 167 157 148 139
Ca0 188 178 169 16 15 141
ALO; 0 5 10 15 20 25

Density(g/em’) 407 395 387 378 365 3.62

Table 19] =24 wel 2 71E 100go 2 fa] ul
R Apol= HQEMW N 7rEC B E38te &
JM o] Wy zAe] Wil 1200~1500°CAIA 2417k
SFatrt. &ZE‘?} FEE 471 f3td HollA &
& 12 &89} 22 §§ 2USE 23 &5
A s 23 £80) Bl S48 54 Ex Ho
47Hgo g A3 T Zzte] fl Ho|2E ZA A A
W aigith o] f8 52 tololrs A E o] 85}
HAGe 27|12 Fosle] AFE F2lE FHedth

Nt

:10 2 ﬂh ml

H

129

=
I
]
o
L
A

Ol

2.2.Ci3Y SR0(L Y SEHEe] M=

g dFevs Ha 4AF 27171 075 umsd oS F
v} B SHAlTseries, % 99.8~99.9%, U 3.90 g/emr’,
Alcoa) 6 goll m|&Fe] & HFAZ ARE-ste] A5
o} ojuf A¥EPL 29MPaE sl e 1 H7]E 10mm
x60 mmx4 mme| T o] AFAE 1100°C2 1300°CoNA 1
AlZF 25T A E dF s tololEE Hdr|E
o] &3l 40mm Zo|Z HslT EHE 600mesh SiC A
PR dufele] fe] 358 dFUd AR FHlEiit.

B3 AlHe Age 2729 O EFed Hell 7

x40 frelg Welgl AR ¥ 1300°CM AT

AA Agie. BRG] @usl 1 FEe HYsE 2
we 428 A5A717] Asked B JozRe fe)

Lo

FE ARSI

G,=ngWA><PA

lN‘
o2

714 Gz AFAIZ FEle He). dee= el
E—l—, dAL— OL‘T‘U]"]"O’] ;;(:1]'1?:’_1: WA“E‘ ‘I'OT‘F/] %]‘Elz‘zd ?‘2}‘

el #A). P EFHIUe) gt

i
B

23.0/H 7= 24

2t 249 27k AEY BFA ] spARe o4 T
22 BR7) st WA AWoE vkl 50 vol%
HF golol4] o|3stel ABS Tlskarh 2ol B
Aol oATE R AF fele 24 A 24 AR



#et ARE G B3e] B mRle felzAe)

D) : ALOS 5Tk 303

Fig. 1. Optical photographs of sintered and glass-infiltrated alumina; (a) alumina sintered at 1100°C, and glass-infiltrated alumina

" with (b) A5, (c) Al5, and (d) A25 glass.
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Fig. 2. Schematic diagram of void corrosion through glass infiltration.
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Fig. 3. Amount of alumina corroded by glass when heat-treated
at 1300°C for 30 min.
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(A) infiltrated for 2 h

(B) infiltrated for 12 h
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Fig. 4. SEM micrographs and EDS analyses of cross-section of the composite. Alumina free glass(AQ) was infiltrated into a

presintered alumina at 1300°C for 2 and 12 h, respectively.
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Fig. 5. MOR of the glass-infiltrated alumina composite. The
porous alumina was sintered at 1100°C for 1 h.
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and (b) 1300°C.
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