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ABSTEACT

This study seeks to find optimum conditions for the heating schedule of the Diopside-Devitrite system, to find!
the amounts and the kinds of nucleus which affect the crystal growth and forming nucleus.

Generally, crystallization in the glass depends on the number of nucleus growing in the internal system and the-
rate of crystal growth. In order to obtain homogeneous polystalline phase, Diopside as MgO source and ZrQO, P:05,
Ti0s, NaF, CaFj as nucleating agents were added to the NayO-Ca0-65i0; glass.

The resulis obtained were Summarized as follows.

1) Optimum Batch Composition of base glass is 76.82 wt. % SiQyp, 5.84 wt. % CaQ, 4.54 wt. % MgQO and.

9.80 wt. % NayO. '

23 Best heating schedule.

1 hr. Soaking 1 hr Scaking
3) The optimum amounts of ZrQs-PaOs, TiOp and CaF: are 3wt. % and that of NaF is 4 wt. % as a -nucle--

ating agents.
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Table 1. Poteniial Compound Composition of the Base
Glass Specimens

Compound CaQ-MeQ- 2510, | NugQ-Ca0-65i0;
1 ¥
Specimen (%) {%)
A 10 ap
B 20 80
c 30 i

*Nucleating agent; 32 Additien of Zr(:-P:Cs; 1o
sach specimen
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Table 2. Chemical Composition of the Base Glass Spe-
cimens (wt %

Owides

50, | Ca } Mg0 N&lgO‘ 70y

Specimens I
A 71.1’ 12.7SJ 1.80[ 1L 31‘ 3.0

|

B 76, 43 e.lf 3.61[ 10.05| 3.0
C 77.29) 5.554 5. 41\ 3.79‘ 3.0

[
D .82 5.8 4.54 9.8, 3.0

Table 3. X-Ray Diffraction Analysis and Appearance
of the Heat Treated Specimens

Specimens XKD Analysis ‘ Appearance
A Cristobalite ! Transpatent
i B %z%it?rt:?i‘lte Transparent
C Diopside Milk White
D Diopside Translucent

* Heat treating conditions
Melted at 1400C—Cooling down to 900C° —Soaking
1 hr at 900°C
Releating up te 1200C—sResoaking 1hr—Re-Cooling
down to room temrp. at 1200°C
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Fig. 3 Diagrams of heat treated cycle
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Fig. 2 DTA curve of the base glass specimen D
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Table 4. X-Ray Diffraction Analysis and Appearance of the Specimen D Series
: Heat-treated cyele ,

Specimen XRD .

No. Temp. of ! Temp. of Anpalysis Appearance
MNuclation ‘ Crystal growth
D1 1050 i 1100 — Transparent
D-2 1000 ‘ 1100 Dhopside™ . Semi-iransparent
D-3 950 ‘ 1100 Diopside* ™+ 1 COrpalescent
' ! T— Semi-transparent
D4 an0 ‘ 1100 i Diapside* i EK;St;ﬂsp"iren
D-5 850 | 1100 Diopside’ | Seﬁ;&ty}'aﬂspﬂrent
050°C Mo E#s]as fwfﬂzﬁﬂr 4 gy 8 Table 5. Vickers Microbhardness of Socme Materials
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Measured Literature
Commercial 512 12
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Fig. 4 XRD patterns of HF treated materials related
to diopside glass melt
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-Fig. 5 Vickers hardness and XRD patterns of the specimen D-3
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Fig. 7 Vickers hardness and XRD patterns of the specimen
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Fig. 8 Vickers hardness and XRD patterns of the specimen
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