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Abstract

An Effect of Hot Isostatic Pressing

on Translucency of Zirconia

Kim Wooyul
The department of dentistry
The School of Dentistry

Seoul National University

Introduction

Zirconia has the best mechanical properties among the dental
ceramics and due to the phase transformation of pure zirconia at room
temperature, TZP(tetragonal zirconia polycrystalline) has been widely
used in dentistry. HIP(hot isostatic pressing) was introduced for
reducing the defect, porosity of ceramic during the sintering process
and made it possible to improve the mechanical properties of zirconia.
Zirconia has a limit in the aesthetics, because the translucency of
zirconia 1s significantly lower than that of any other ceramics.
Nevertheless, studies on the transmittance of the =zirconia are still
insufficient. The aim of this study was to analyse the effect of hot
1sostatic pressing, sintering temperature and mole fraction of yttrium
on the transmittance of zirconia for searching to the method of

increasing the translucency of the zirconia.
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Materials and methods

ZirPremium NP+, NP+A2 shade, HT, UT was fabricated in 0.3mm
thickness for comparison of transmittance and UPCERA Zirconia
blank-A2Z was used for control group. ZirPremium NP+ was sintered
for 2h at 1450, 1500, 1550, 1600C. In ZirPremium NP+ sintered at
1500C, hot isostatic pressing is applied to NP+ at 1300, 1350, 1400,
1450, 1500, 1550°C after sintering process. Transmittance was
measured as the ratio of the intensity of the transmitted light to the

intensity of the incident light in the wavelength of 400-800 nm

Results and discussion

ZirPremium NP+ hot isostatic pressed at 1300, 1350, 1400, 1450C
showed the higher values of transmittance than non hot isostatic
pressed NP+. Because hot isostatic pressing process reduce the porosity
mainly caused scattering of light. ZirPremium UT showed the higher
values of transmittance than NP+, HT. In ZirPremium UT, it contains 55
mol% of yttrium oxide and this chemical composition of zirconia results in
an increase in the relative proportion of the cubic phase improving light
transmittance.

In this study, we confirmed hot isostatic pressing as a heat processing of
improving the translucency of zirconia and in order to improve the
translucency of zirconia by changing the mole fraction of yttrium oxide, both
mechanical properties and optical properties should be considered to the
purpose of heat processing

Keywords : zirconia, tetragonal zirconia polycrystalline, sintering,

hot isostatic pressing, translucency
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