
Evaluation of Machinability and Properties of Novel Glass－Ceramic Materials for Dental
All-Ceramic Crowns

吳宏駿、何文福

E-mail: 9708015@mail.dyu.edu.tw

ABSTRACT

Dental ceramic applied to oral technology has been two hundred years of history. All-ceramic crowns in the production technology

and components also increasingly progress. A glass-ceramic crown as the main ingredients in commercial products occupy an

important position. The reason is that glass-ceramic glass can be controlled through the crystallization of the extent of the production

of polycrystalline. Also can change the composition and the elements required of glass by the nature of glass-ceramic. Calcium-mica

is known as one of fluorophlogopite type mica. The feature of the calcium-mica are the great glass stability of the melt and

machinability. The experimental use of calcium mica and glass system which by Wu et al. research and development components for

the proportion of mixed glass-ceramic. Expect to be able to produce a machinability of all-ceramic crowns. Experimental steps

include differential thermal analysis, XRD crystalline phase analysis, SEM analysis of micro-structure and mechanical properties.

The results are calcium-mica and apatite generated at 882℃ at the same time, but the crystallization of calcium-mica is more

obvious. Sintering temperature is higher, calcium-mica and apatite crystal are higher. Added calcium-mica ratio reached 70%,

glass-ceramic will be natural fragmentation in the air.The mechanical tests include micro-hardness test and machinability test. In

micro-hardness experimental results, added calcium-mica in glass, will increase the glass-ceramic hardness after sintering. The

machinability test assessment using cutting speed and cutting edge integrity to comprehensive assess. All of the specimens compared

with commercial dental materials IPS e.max CAD and cercon base 12. The best machinability specimen is 50G50C of 950℃ for the

heat treatment.
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