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Fig.1 Thermal expansion curves of the newly developed
glass and dense 3Y-TZP
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Fig.2 Shape change of the newly developed glass as a function of temperature (heating rate of 5 ‘C/min)
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Fig.3 XRD spectra of 3Y-TZP powder, pre-sintered matrix
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Kl 4 D S8 B -SSR A MR IR (K 15U SEM
MR, AR B el TN P 2l e S SR B 1K)
W, AR RS TG R T L ETT LA R 2% &5
Ha), vREL T RS BB I R AN A T 9B B R N AL
BB R ISR AT B ST LA R PR B30 (1 = 4E P 4%
gika.

3.5 EAMBIRINFERE

R LI T ZALIRARAEBIERT G AR 55 25 Hh

SRPEMBTRPIVE(E. FTELE 1, 3Y-TZP MARTILE 5 A

K 4 SAH-BOEE AR T U SEM T
Fig.4 SEM image with backscattered electrons showing the
polished surface of the zirconia—glass composite
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Table 1 Density, bending strength and fractural
toughness of samples

Zirconia—glass composite In-Ceram alumina

Matrix Composite Matrix ~ Composite
Density (%) 68~70 ~95 65~68 ~95
Bending strength 8+2 400:23  16+3 30436
(MPa)
Fractural toughness
- + +

(MPam™?) 5.54+0.4 3.9+0.3
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Preparation and Characterization of Melt-infiltrated Zirconia—Glass All-ceramic Dental Composite

YU Bin*?  ZHU Qing-shan*

(1. Multiphase Reaction Lab, Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100080, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A glass material, based on the SiO,—B,05;-La,05—Al,05-Y,05;-Zr0,—Ca0-BaO-TiO, system, was successfully developed
for fabricating zirconia (3Y-TZP)—glass composite through melt-infiltration process for all-ceramic dental applications. The newly
developed glass meets all the design criteria for 3Y-TZP infiltration, e.g. the viscosity of the glass is low enough for spontaneous
infiltration at 1100~1200 °C, the glass has a coefficient of thermal expansion close to that of 3Y—TZP, the glass is chemically compatible
with 3Y-TZP, etc. Consequently, zirconia—glass composite was fabricated through infiltrating the glass into 3Y—TZP performs partially
sintered at 1450 °C for 2 h. Preliminary research results demonstrated that the bending strength and fracture toughness of the
zirconia—glass composite were 400 MPa and 5.5 MPa-m*? respectively, which are respectively 32% and 41% higher as compared with
the In-Ceram alumina—glass composite, tested under the same conditions.

Key words: infiltration; glass; dental ceramics; 3Y—TZP; mechanical properties



