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=Abstract=

A Study on Opaque Porcelain for P.F.M Crown
- Focused on Paste Opaque -

Sa-Hak Kim'-? Dae-Jin Ko’?, Yong-Keun Lee? Kwang-Mahn Kim? Kyoung-Nam Kim?

Department of Dental Laboratory Technology, Dong-U College, Sokcho 217-711, Korea '
Department and Research Institute of Dental Materials, Yonsei University College of Dentistry, Seoul 120-752, Korea?
Institute of Alphadent Technology, Paju 413-850, korea*

The purpose of this study was to analyze the commercial paste opaque products currently available in
domestic of foreign as well as domestic, such as Duceram Plus(DU; Ducera Dental GmbH, Germany),
VMK 95(VM; Vita Co., Germany), Noritake EX-3(EX; Noritake Co., Japan) and Ceramax(CE; Alphadent
Co., Korea). They were characterized in thermal expansion coefficient, particle size distribution, viscosity
and solvent using thermomechanical analyzer, particle size analyzer, rheometer and infrared
spectrophotometer.

Experimental results are as follows;

Firstly, thermal expansion coefficients were determined 13.9 X 10-6/C for DU, 14.3x 10-6/C for VM,
13.3 x 10-6/C for EX, and 14.0 x 10-6/C for CE.

Secondly, percent of partice size below 1 ym were 12% for DU, VM and CE, and 13% for EX, percent
between 1 ym and 5 ym were 42% for DU, 42% for VM, 38% for EX, and 61% for CE, percent between 5
im and 10 mm were 21% for DU, 24% for VM, 20% for EX, and 18% for CE, and over 10 ym were 25% for
DU, 22% for VM, 29% for EX, 9% for CE.
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Thirdly, the basic composition of the solvent in all of the commercial paste opaques were determined as
ethylene glycol from FT-IR investigation.
Lastly, measured viscosities were 1798 cp for DU, 536 cp for VM, 1110 cp for EX, and 721 cp for CE.

* Key world : opaque porcdain, PFM crown
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H 1. Materials used in this study
Name Shade Code Manufacturer
Duceram Plus A3 DU Ducera Dental GmbH, Germany
VMK 95 A3 VM Vita Co., Germany
Noritake EX-3 A3 EX Norirake Co., Limited, Japan
Ceramax B3 CE Alphadent Co,, Limited, Korea
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&L Diagram showing the thermal Expansion Coefficient of paste opague porcelains.
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I 2 Thermal Expansion Coefficients

Code Thermal Expansion Coefficient( x 10°/°C)
DU 139
VM 143
EX 133
CE 14.0
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T2 2 Diagram showing the particle size distribution of paste opaque porcelains.
a) DU b) VM ¢) EX d) CE
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I 3. Result of Particle size analysis

Particle size
Code
1im 0|5} 1~5m 5~10um 10um O| A
DU 12% 2% 21% 25%
VM 12% 2% 24% 22%
EX 13% 38% 20% 29%
CE 12% 61% 18% 9%
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2l 3. The diagram of FT-IR spectroscopy of solvent for paste opaque porcelains.
a) DU b) W ¢} EX d) CE
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I 4 The viscosity of paste opaque porcelains

Code Viscosity(cp)
DU 355866
VM 90132
EX 119140
CE 78736
400000 . . .
—v— Ceramax
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> 200000 ]
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4. Diagram showing the viscosity of paste opaque porcelains
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