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ABSTRACT

The tests of three point bending and vickers hardness have been carried out to investigate mechanical
characteristics of aceramics for artificial dental crowns. And color and color difference test has been performed
to study chromaticity changes after sintering specimens composited with glass and leucite powders. In addition,
thermal dilation test has been carried out to examine honding relations between dental porcelamn and metal
frame (Ni-Cr alloy). The result of three point bending test showed a maximum strength of about 8 MPa.
Thermal expansion coefficient changed from 8.3 1075 to 13.52 107%/C with increasing leucite content {0~30
wt.%) in glass matrix. Bonding between porcelain {25% leucite-75% glass) and Ni-Cr alloy was excellent.
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Table 1. Composition of Leucite Crystals Fahricated
by Sol-Gel Process.

Constituents Content Source Drf each
{mole) Constituent

Si0y 4 Ludox-As 40

AlO, 1 AINOY,-9HLO

K.0 1 KyCHs07 HO

Table 2. Composition of Glass in wt.%.
5i0y | ALQ; | Ca0 [ Zn0 | Nax0 | K0
Conlent(%:) 68 11 2 2 7 10

Constituents

LYY 305X 2 mode] FHE 44 Azstalch

23, AT

St 5~30wt% leuciter} =7} Alzpw] 9]
AmAEE drl @ AekE w]A~ FEF](Matsuzawa
Seiki Co., LTD, Mo 7169M, Japan)& AH&-sle] 5 Kg {2
sl R Fadata 104 S JoAE 37 Ax
e s,

2.4, 2= A|E(transverse hending test)

Rl 71 # o] leucite #H3FE 30wtB7l=] A lele] &
AT F FP7Egks: gel 1) 98] 30x5X2 mm?
=279 Algg drt 2 AelE A HdsA § oO-F
9l ~E Z(Instron 4301, England).2 2 cross head speed
0.5 mm/ming] £x=% Al#Avt 588 38 FYAHE g

F sk
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iy vl zx2 233 #v]#(optical microscope, Ni-
kon NEC-5)3} F=A}7 2} #9)7(SEM ; JEOL, JSM-35
(FNE o &3t fastalo.
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Zo] 12mm, 37 3mmal A HL 7 LA s
Az F A 2dFA] AFAle HEEE foExE
#tabsled dilatometer{Adamel BT-1000, France)«] 4] 25
C/ming] 7ldE&x2 A2l A 1000C7 = )52 =)&)
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Fig. 1. Vickers hardness of glass matrix with amounts
of leucite.
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a F Azgg 547 Ak Fig 14449 leucite
°131-7} bwi9 HrlEld Awghe oft zhasiAw o
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«l leucite 72t A7l & o HuaE ehich
s|MH FEl7| e leuciter) Hrigle] wel AEgho]

A 329 410 £1995)

Alebelze] Az 2l &350
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Fig. 2. llustration of the crack deflection of glass mal-
rix {a) and leuctle contaimng specimen (b) after
indentation with 5 Kg-[ load, respectively.
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Fig-3. Crack length of glass matrix with amounts of
leucite after sintering at various temperatures.
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Fig. 4. Transverse sirength (MPa) of glass matrix with
amounts of leucite.
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Fig. 5. Microcracks resulled from the difference of TEC between glass matrix and leucite particles.
{2) galss matrix, (b) 10% leucite-90% galss, () 20% leucite-80% galss. (d) 30% leucile-70% galss
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Fig. 6. Fracture deflection of each specimens after three point bendmng tesi.
(@ galss, (b} 95% glass-5% leucile. (c) 90% glass-10% leucite, {d) 85% glass-15% leuctte, (&) 30% glass-
20% leucite, (D 75% glass-25% leucile, (e) 70% glass-30% leucite
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Fig. 7. Thermal dilatation curves of glass matrix with
amounts of leucite.
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(b}
Fig. 8. Bonding relations belween 25% leucile-75%
glass and Ni-Cr alloy,
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Aalgald o) faled AXE FAEY g 3ok

AE(Laby=/{ALF+{AaP+ (AabF (3)

AL=L,—L;, Aa=a,—a, Ab=Db,—bp

o7ia, A 4%l Egbel o=l clgat o) EE3th AE
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(b)

Fig. 9. Bonding ralations between porcelains with dif-
ferent leucite content {wt.%), respectively.
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o] Al e FEE A wdEch

I
7k ek,
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glasse] Ts £ 7+-2ale] end leucite 35k ==} 8.5
#4 #)2hel~(dental porcelain)E H3El shed A ¥1076 A 135X 1074 Cra] A i A4S =A%
A F oS A4, Az B4 F d=2EAE  oz2d wAzbe Y =Y fpEld el
Tahle 3. x, y Chromaticity Calculated from CIE Chromaticity X, Y, Z for Each Specimens.
Specimen
Chromaticity Glass 1-2 34 5-6 1-2-3 3-4-5 5-6-7
X 0.2979 0.3015 0.3009 0.2958 0.2918 0.3081 0.3015
v 3357 0.3311 0.3285 0.3254 0.3341 0.3289 0.3257
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Fig. 11. UCS {Uniform chromaticity scale) color sys-
tem-Lab diagram of multi-layered specimens.

Table 4. The Color Difference Compared Glass with
Multi-layered Specimens (a) and Between
Each Multi-layered Specimens (b).

{a)

Glass
Group 1-2 34 56 1-2-3 345 567
AE 5.71 6.51 718 131 623 1086

(b}

1-2 1-2-3

Group 34 56 1-23 3-45 5867 345 567
AE 114 184 523 359 523 863 1028

Where, 1: Glass, 2: 5% Leucite-95% Glass, 3: 10% Leu-
cite-90% Glass, 4: 15% Leucite-83% Glass, 5: 20% Leu-
cite-80% Glass 6: 25% Leucite-75% Glass, 7: 30% Leu-
cite-70% Glass

3 Azd =Ae A= 2 WEE vehida A
27 yellow-green -3tell $]218ta glom, o) up

A 324 A 10 Z£(1595)

12A 4 wlele AziElis Az 3 SHAD

MAFE glasss} W mate] ZA| epd 2 ohie} leu-
cited % A ket A g3 SEmPe] Ay
Sl
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