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Table 1. Composition of glass(molecular%)

Control

Ha-:a-u'l
InCeram 1 2
S0, 31 31 30
B0, 23 23 23
AL, 17 17 17
La:D, 13 1] {
Y0, 1] 13 14
Til: 7 7 7
Ca0 5 5 5
Cel) 3 3 3
Fe. 0 1 1 ]

Expenimental group

3 & B f
i} 3 115 1l
23 23 23 23
16 16 16 16.5
I} i 0 il
14 15 135 135
i T 7 7
5 7 b ]
3 3 3 3
1 1 1 1

Table 2. Properties of green body made by pressureless powder packing method.

______ Properties
Relative green density
Amount of binderiwl® )

Shrinkage of drying

Percentage
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Fig. 1, Schematic diagram of comparing processinf methods.
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Table 3. Flexural strength of In-Ceram and specimens, (MPa)

Material ) Group Median Min Max
In-Ceram Finrft f_irinﬂ A i LA
After infiltration 43315 381 495 |
Experimental First firing B.16 5.34 19.26
1 A0 S0 420
After 3 374 240 498
infintration 8 4Tl e AL
4 373 326 402
5 358 3z 430
& Jaa 0 402

Groups poined by vertical hnes are not significantly different with Mann - “_']:m_eyle-ql

at the 95% confidence level
Min : minimum value
Max | maximum value

Table 4, Shrinkage rate of the specimens(%)

- First firing After infiltration
:"!'[t':-I!i 15.[”_ (aAl6 (O] (450 L3 )

Table 5. Porosity rate of specimens(%)

it Dring After infiliration
In-Ceram 22.25 < 1
Experimental ) 5 P
ot 7128 o — e
In—Ceram} 99| 71352 Table 59 2t 1 ggg : 11 1
a2 AEE] 71582 50%, In-Ceram+-> iy |-
22.25%% In—Cerame] B|3} 2014 = EQro), & fgg . |
£ 2R3 Foli= Aol 2%, In—Ceram+to] 1%% 100 |
AT 52 - ml | | f
Firstfired 1 2 3 4 5 6 In

Fig. 2= porosimeter® ©]43}o] 7]¢o] HEES
A3 Atoltt, 144 44 & In—Ceramo A= 0.1- specimens. (MPa)
0.5me] 7170 F2 2o, ToE

Fig. 2. Median flexural strength of In—Ceram and

0.5-1.5m9| 7]Fo] F2 At s AFA At on, Aol A= 0.02une] 715o] 7 Bk

7 %, In-Ceram°ll= 0.05m9] 75l 7P @ol & 21}, 100-200m®] At 7]5= SA3}H3ct.
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b 4= 9 maoly AFL] 233} 3320] 3.13-3.96 MPa - m1/2& In—
7T In—Ceram°] 1081 MPag& E3oH, 4 Cerami U} § =& £25 Ughlon 1 99 &
a2 1020-1073MPaE YEY BE #7k0] §-9)3} & In—Ceram} AT

I ¢12chTable 6). T3] Ao QlojA=(Table 7)

N

Table 6. Hardness of In—Ceram and specimens(MPa).

Median Max Max
In-Ceram - 1081 1033 1135
Experimental 1 1073 o931 1121
2 1067 911 I 10
3 1028 932 1187
4 LT Qg 1082
5 JLEE T SEE n0es
b 1036 973 1119 |

E:mups joined by wvertical lines are not significantly different with Mann-Whiney test at
the 95% confidence level

Min | minimum valee Max | maximum value

g | ™ 1 |
Eu—r ¥ Wiy

_E Il "- |i

]I‘H |I | Nl illll

- L A
_ﬁ- B ’ Ei]l . “H1 - I!-'hl- .

- o |

[ & A

- | - |
. wt T
T e e T g -

Fig. 3. Distribution of porosities a) after first firing of In—Ceram, b) after first firing of experimental group, c)
glass infiltrated In—Ceram, d) glass infiltrated experimental group.
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Fig. 4. Median hardness of In—-Ceram and Fig. 5. Median fracture toughness of In—-Ceram and
specimens, (MPa) specimens. (MPa * m1/2)
Table 7. Fracture toughness of In-Ceram and specimens(MPa - m1/2)
o ' Median Min _ Max
In-Ceram 308 377 357
Experimental 2 3.96 345 4.35
3 373 349 3598
| 213 274 337
4 4325 239 3.64
i1 315 288 345
& 313 2497 331

Groups joined by vertical lines are not s.L,-.{n:liJr:dnl:]\' differemt with Mann-Whiney test at
the 95% confidence level.

Min | minimum value

Max © maximum value

Table 8. Thermal expansion coefficient of glass(x10/)

Giroup 1 2 3 4 i} [
Thermal expansion

451 2.45 4,86 4.598 a0 200

coellicient B [ .
o 283 7T 1% oIg3iel sHRAE IR 1
ugzel g 249 visle] wet AW ASE 19, In-Coram®) A9 13 22AAE 4m) T}
4.51-5.35x10°¢/C & ¥3}3ict. (Table 8) Ao} 0.5umo]8ke] mjR o] Lu M AAEC] FL5HA
Bk glo}, B2 AL 4x4m BE
o o= 2 o) g YAEol sl £xska Yo vl
WA, A RN 9 AR A B B Aoz Aot Sl 3R Fo Awe
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Table 9. Fracture strengths of all-ceramic crown materials

Feldspathic porcelain
Dispersion-strengthened matenals
Alumiina core
Hi-Ceram core
In-Ceram core
Magnesia core (glazed)
Ceresiore core
Alceram core
Optec-HSP
Castable ceramics
hcor
LerePearl
Foil-reinforced { twin-foil )
(by McLean)
Pure alumina core

Metal-Ceramic
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=Abstract=

THE PHYSCIAL PORPERTIESOFY Y203-CONTAINING GLASS
INFILTRATED ALUMINA CORE MADE BY PRESSUREL ESS POWDER
PACKING METHOD

Seung-Woo Whang, Keun-Woo Lee

Deopartment of Proshodontics, College of Dentistry, Yonsal University

The objective of this study was to characterize the mechanical properties of Y,Os-containing
glass infiltrated ceramic core material, which was made by pressureless powder packing method.
A pure aumina powder with a grain size of about 4um was packed without pressure is silicon
mold to form a bar shaped sample, and applied PVA solution as a binder. Samples were sinterd at
13507 for 1 hour. After cooling, Y Os-containing glass(SiO;, Y.0s;, B2Os, AlOs, ect) was
infiltrated to the sinterd samples at 13007C for 2 hours and cooled. Six different proportions Y O
of were used to know the effect of the mismatch of the thermal expansion coefficient between
alumina powder and glass. The samples were ground to 3 x 3x 30 mm size and polished with 1ym
diamond paste. Flexura strength, fracture toughness, hardness and other physical properties were
obtained, and the fractured surface was examined with SEM and EPMA. Ten samples of each
group were tested and compared with In-Ceram(tm) core materials of same size made in denta
|aboratory.

Theresultswere asfollows:

1. Theflexura strengths of group 1 and 3 were significantly not different with that of In-Ceram,
but other experimental groups were lower than In-Ceram.

2. The shrinkage rate of samples was 0.42% after first firing, and 0.45% after glass infiltration.
Total shrinkage rate was 0.87%.

3. After first firing, porosity rate of experimenta groups was 50%, compared with 22.25% of In-
Ceram. After glass infiltration, porosity rate of experimental groups was 2%, and 1% in In-
Ceram.

4. There was no satistical difference in hardness between two materias tested, but in fracture
toughness, group 2 and 3 were higher than In-Ceram.



5. The thermal expansion coefficients of experimental groups were varied to 4.51-5.35x 10°%/C
according to glass composition, aso the flexura strengths of samples were varied.

6. Inaview of SEM, many microparticles about 0.5ym diameter and 4um diameter were observed
in In-Ceram. But in experimental group, the size of most particles was about 4um, and alittle
microparticles was observed.

The results obtained in this study showed that the mismatch of the thermal expansion
coefficients between alumina powder and infiltrated glass affect the flexural strength of
alumin/glass composite. The Y ,0s-containing glass infiltrated ceramic core made by powder
packing method will takes less time and cost with sufficient flexura strength similar to al ceramic
crown made with dlip casting technique.

Key words: Y,0s-containing glass infiltrated ceramic core material, pressureless powder
packing method, In-Ceram, mismatch of the thermal expansion coefficient.



