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New machinable glass-ceramics containing fine calci-
um-mica were prepared by crystallizing glasses in the
system Ca,K(_s,)Mgs3(Si3Al01)Fs. TEM observation
suggested that the host glasses were separated into
two fine phases, and the precipitating crystal size
decreased with increasing the potassium content. The
machinability were improved with increasing the calci-
um content. The mechanical strength and the
machinability of the glass-ceramics depended on both
the amount of calcium-mica precipitated and the crys-
tal size. Because of its high bending strength (=300
MPa) and its hardness compatible with natural teeth,
it has great potential for dental prostethic applica-
tions.

Key-words : Machinable-ceramics, Glass-ceramics, Calc-

wum-mica, Phase-separation, Dental crown
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min, A8V ; 15mm) I kY BEIE L7z,

BelltEE, REBATF A MCX DMl /. 15x15x7
mm OKEXDOEREHT S AOEREZ X4 Y€V FikA
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Fig. 1. SEM photographs of fracture surface of glass-ceramics.
X indicates the x-value in the system Ca,K;_z,Mg3(SizAlO;0) Fy.

CaxK(1-2xMg3(SisAlO10)F2

Fig. 2. TEM photographs of the glass-ceramics reheated at 950°C.
X indicates the x-value in the system CaK_2,Mgs(SizAlO;0) Fs.
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Fig. 3. TEM photographs of as-cast glasses.
X indicates the x-value in the system Ca,K;_2,Mg;(Si3Al0;) F,.
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Fig. 4.

Relationship between mother glass composition and bending strength of glass-ceramics reheated at 950°C.

X indicates the x-value in the system CaK;_s,Mgs(SizAlO;g) Fy.

Fig. 5.

Relationship between mother glass composition and machinability of glass-ceramics reheated at 950°C.

X indicates the x-value in the system Ca,K;_3,Mg3(SizAlOy) Fo.

Fig. 6.
<> : Ca-mica, O : K-mica

XRD peak intensity of precipitated mica crystals as a function of x in glass composition Ca,K_2,Mg3(SizAlO;g) Fs.
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Fig. 7 Fig. 8 Fig. 9
Relationship between heating temperature and bending strength of glass-ceramics.

The composition of the mother glass is Cag43Kq1:Mg3(SizAlOy) Fs.

XRD peak intensity of precipitated mica crystals as a function of heating temperature of glass-ceramics.

The composition of the mother glass is Cag 43Kq1,Mg3(SizAl0) Fs.

<&+ Carmica, O : K-mica
Fig. 9.

Relationship between heating temperature and machinability of glass-ceramics.

The composition of the mother glass is Cag 43Kg14Mg3(Si3Al0;0) Fy.
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Fig. 10. Relationship between heating treatment and hardness
of glass-ceramics.

The composition of the mother glass is Cag 43K 14Mg3(Si3AlOy)
Fz.
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