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2 A% B9 BEE A Aol Hhssithn
s
2 Q7olAle fezgol Aeeh(Ce0n)) $%

g7t felo Fuy BAL 71AH 4 v
A FTE BUke7) Hall, Tysdblat®e] 53 24
In-Ceram 225 BRel2 stn MgjolE 3, 6,9,
12mol% #7Fele] 883782 el & AxstR
o, frele] 24 W 9 gFuue) 2F R 4%
olu—frel BeAlel sz viAle el Bt
of zAteta, ot =7t ZFeta AE ¢ In-Ceram
frele) 5413} 7Fe A& Bl Ryt aigith.
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1. 9T7NE

dFuue 2 A ET 3] InCeram &-F1)
v} (Vita Zahnfabrik, Bad Sackingen, Germany)E A
&A1, $5AFEY frEle dExTeR In-
Ceram 2 2E *}*9- B, AEFLE Table 13
2ol Alglote] &#E 3,6, 9, 12mi%E ¥ #
2 & AHE-SIE T

2, e

1) feEjA 8 A2
EFAIE Table 19 BAIG 2402 A3t o}
= BT T4 XS A 2442 T ball
millZ BT, 500cc] EFo|vt =7 Ful

BTN E 200g2 A¥ th& H7IR(RHF15/9,

Carbolite, England)el ¥31 4% 10C/min
°2 14007 EEE A 1?4 2 12F B /A
oy, FEA R s 49 Ag gl
The FUstd L Eaol o3l 00(38um)mesh 3

o 28R Azt

2) A=Az

In-Ceram ¥FrUE FEHLE AEsto] 3A
12.0mm x5 1.0mme] thg4de AEAE A7)
93l slip casting H-& F-&3sk4th. W73 12.0mm X
%°] 1.0mme] F3to] F4E 3o AYgE BAR
& A2 -2 In-Ceram special plasterE A%
Ake] A Al what Azt o] vj7t 6/200] HEE
3t 433 E A} In-Ceram EFv4
o} EHAE A7t 8ol ¥} 5/380] H=E £
3t slurry2 THE e AN A" 71
E AAz7 Y& vlo] A AXA (SN-defoamer
483, &= 4wt F23A} Korea) & A7FeHATH
slip casting He A gl Audd Y48 2=
ol A EFRUE AFstden, EFru 2ZH
£ 471 H3 SHE Ry AFAE A2
(Ahjeon Industrial Co., Korea)dl] ¥ 11 &% 10
T/minl 2 1,120C71A =8 AS5AA 2413
B¢ FA Y. GFuU-fe B A=)
Asl SFA LA et FH|E GE1E =X
g & In-Ceram 2|29 -9l 1,100CHA
A3 B SERRE P, Aot 3~12%
A7t ezl s 1140TAM 4412 Bt

Table 1. Composition of glasses used for melt-infiltration

Group

Composition In-Ceram* Glass A Glass B Glass C Glass D
SiOz2 34 33 32 33 30
B203 20 22 21 20 20
Al20s3 18 18 17 16 17
Laz203 8 8 8 7 7
TiO2 4 4 4 4 4
CaO 12 11 11 10 9
Fe203 1 1 1 1 1
ZrOz2 1 - - - -
CeO2 1 3 6 9 12

* Glass composition patented by Tyszblat'® in 1988
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Fig. 1. Procedure to fabricate the disk specimen of alumina-glass composites. (a) Metal mold, (b) Silicone impres-
sion, (c) Duplicated plaster mold, (d) Finished alumina-glass composite.

Load piston

t 20
Specimen
wt } ]
e
;g 10 ¢ ‘\E -4
z
Support ball bearing e
& st i
Specimen holder
0 11‘00 11‘50 12:)0 12‘50 13.00
Firing temperature ( T )
Fig. 2. Schematic diagram of a ball-on- three-ball Fig. 3. Relationship between porosity rate and fir-
loading system. ing temperature of partially sintered alumina.
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Fig. 4. Relationship between biaxial flexure strength
of alumina-glass composites and CeOz2 con-

tent in glass compositions.

Fig. 5.

Relationship between biaxial flexure strength
of alumina-glass composites and firing tem-
perature of partially sintered alumina.

Fig. 6. Scanning electron micrographs of Vickers—produced indentation crack pattern(a) and details of the radi-

al crack A(b~d).
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Fig. 7. Scanning electron micrographs of fracture surface after biaxial flexure test(a) and details near the posi-

tion B.
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ABSTRACT

EFFECT OF CEO: ADDITION IN GLASS COMPOSITION
ON THE STRENGTH OF ALUMINA-GLASS COMPOSITES

Hwa-Jin Lee, Kwang-Yeob Song, Jeong-Kil Kang

Department of Prosthetic Dentistry, Institute of Oral Bioscience,
College of Dentistry, Chonbuk National University

Dental ceramics have good aesthetics, biocompatibility, low thermal conductivity, abrasion resis-
tance, and color stability. However, poor resistance to fracture and shrinkage during firing process
have been limiting factors in their use, particularly in multiunit ceramic restorations. A new method
for making all-ceramic crowns that have high strength and low processing shrinkage has been devel-
oped and is referred to as the Vita In-Ceram method.

This study was performed to investigate the effect of CeOz addition in borosilicate glasses on the
strength of alumina-glass composites. Porous alumina compacts were prepared by slip casting and
sintered at 1,100 for 2 hours. Dense composites were made by infiltration of molten glass into
partially sintered alumina at 1,140C for 4 hours. Specimens were polished sequentially from #800
to #2000 diamond disk. and the final surface finishing on the tensile side was received an addi-
tional polishing sequence through 1#m diamond paste. Biaxial flexure test was conducted by using
ball-on-three-ball method at a crosshead speed of 0.5mm/min. To examine the microstructural
aspect of crack propagation in the alumina-glass composites, Vickers-produced indentation crack
was made on the tensile surface at a load of 98.0 N and dwell time of 15 sec, and the radial crack
patterns were examined by an optical microscope and a scanning electron microscope.

The results obtained were summarized as follows;

1. The porosity rates of partially sintered alumina decreased with the rising of firing temperature.

2. The maximum biaxial flexure strength of 423.5MPa in alumina-glass composites was
obtained with an addition of 3 mol% CeOz2 in glass composition and strength values showed
the aspect of decrease with the increase of CeOz2 content.

3. The biaxial flexure strength values of alumina-glass composites were decreased with rising the
firing temperature.

4. Observation of the fracture surfaces of alumina-glass composites indicated that the enhance-
ment of strength in alumina-glass composites was due to the frictional or geometrical inter-
locking of rough fracture surfaces and ligamentary bridging by intact islands of materials left
behind the fracture front.

Key words : Dental ceramics, Melt-infiltration, Alumina-glass composites Biaxial flexure strength,
Porosity rate '
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