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Fine mica crystals (1-2 um) were precipitated by re-
heating glasses in the system BagsMgs(SisAlOqg)Fa-
Mg:Al,Si;0:5-Cas (POy) . This glass-ceramics were
two times stronger (=350 MPa in bending) than con-
ventional mica-containing glass-ceramics. The glass-
ceramics contained two types of mica crystals, i. e., cal-
cium-rich type and barium-rich type. MgF in the glass
compositions was effective to increase the content of
the barium-mica crystal. It was found that barium-rich
mica crystal effectively deflected cracks to improve
mechanical strength, and that calcium-rich mica crys-
tal generated the ease of machining.
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Fig. 1. Relation between Ca; (PO,); content in mother glass and
bending strength of glass-ceramics. @ : BCT, O : BCTM.
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Fig. 2. X-ray diffraction patterns of the glass-ceramics (BCT and BCTM) containing 6 wt% Cas(PO,),.
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Fig. 3. Relation between Cas (PO,), content in mother glass and
XRD peak intensity of precipitated mica crystal (Cu Ka: 40 kV,
35mA). @ : BCT, O: BCTM.

Fig. 4. SEM photographs of etched surface of glass-ceramics Fig. 5. TEM photograph of the glass-ceramic containing 6 wt%
containing 6 wt% Caz(PO,),. Ca3(POy4), in BCTM system.
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Fig. 6. Back scattered electron images of glass-ceramics containing 6 wt% Cas (POy), and EDS-spectra. Note the Ba-peak and the Ca-
peak in the EDS spectra.
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Fig. 7. Ba/Ca composition ratios of precipitated crystals, esti-
mated from EDS analysis. AA : BCT, O@ : BCTM, B : Bright
area in back scattered electron image, D : Dark area in back scat-
tered electron image.
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Fig. 8. XRD peak height of precipitated mica crystals as a func-
tion of y in glass composition 70[(Ba,, Ca(ys-,)Mgs(SizAl0,,)
F,-24[Mg,ALSiz0,3]-6[Caz (PO,),].

(a) reheated at 1000°C, (b) reheated at 1050°C;

A : Ba-mica, O : Ca-mica.
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Fig. 9. Bending strength and fracture toughness of glass-ceram-
ics as a function of y in glass composition 70[ (Ba,, Ca(s-y) Mg;
(Si3A104) F;-24[Mg,Al1,Si50,5]-6[ Cas (PO,) 2 .

(a) reheated at 1000°C, (b) reheated at 1050°C;

(O : bending strength, @ : fracture toughness.
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Fig. 10. SEM photographs of Vickers-indentation cracks in-
troduced in glass-ceramics surfaces at a load of 49 N. Y indicates
the y-value in the system 70[ (Ba, Ca(s-y)Mgs(SizAlO;)Fp-
24[Mg,Al1,Si5015]-6[ Caz (PO,) 1.

0.6 T T T T
= L Q ]
K \
= \ 1000 °C
E 04} N -
N
£ | N i
Q
©
£
é 021 Sy &
s N 1050 °C <8
o 1 ! 1 | !

Fig. 11. Machinability of glass-ceramics. Y indicates the y-
value in the system 70[ (Ba,, Ca(s—y)Mgs(SizAl0y) Fo-24[ Mg
Al,Sis045]1-6[Ca;(POy)5]. O : reheated at 1000°C, @ : reheated
at 1050°C.
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