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Abstract The effect of metal oxides(K;0, MgO, CaO, Al,0;, and TiO;) on the kinds of
pure SiO, phase, and SiQ, phases in the composition of vitreous porcelain body was investi-
gated. Also, the effect of the ratio SiO; to Al:Q; in the composition of porcelain body with
stabilized of cristobalite phase was investigated. In the case of the addition of K,0, MgO,
Ca0, Al 0, and TiO, to pure SiO, the major phase was g-cristobalite, a-cristobalite, o-
quartz, @-quartz and amorphous, respectively. As the ratio of Si0, to ALQO; in the composi-
tion of porcelain body was decreased, the stabilization of cristobalite phase was promoted
and only the critical value of Si0,/Al,0; ratio that stabilizing the cristobalite phase in it



24 AHEo] AT £AF Si0OA YA PlAE 9% 659

was 68.10/22.75. The addition of K,0, MgO, Ca0O, Al,O; and TiO, to the composition of
porcelain body stabilized already did not affect on the formation of a-cristobalite phase

which degraded the thermal properties of porcelain body, and suppressed the fomation of

a, [3-cristobalite.
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Table 1

The chemical composition of vitreous pocelain body

Sample

Chemical composition ( % )
8102 AIzOs F9203 CaO

MgO K0 Na,0 TiO, Ig.loss

Parent body 68.1 23.9 0.11 0.25

0.12 1.70 1.01 0.04 4.7

Table 2

The major phase of SiO, containing of 5 mol% of K;0, Mg0, Ca0, ALO;, TiO, sintered at 1250
C for 2 hrs

Composition K0 MgO Ca0 Al:O, TiO,

Major a-cristobalite  @-cristobalite @- quartz a- quartz Amorphous
phase

Minor Tridymite B-cristobalite  a-cristobalite  B-cristobalite  S-cristobalite
phase spinel amorphous

s XRD £4¢& stqich.
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Fig. 1. DTA curve of SiO, containing of K,O sintered at 1250°C for 2 hrs((a) 1 mol%,
(b) 3 mol%, (¢) 5 mol%, (d) 7 mol% of K.0).
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Fig. 2. XRD pattern of parent body sin-
tered at 1250°C for 2 hrs.
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Fig. 3. The apparent density of parent

body containing of K;0, Mg0, Ca0O, AlQ;,
and TiO, sintered at 1250°C for 2 hrs.
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Fig. 4. XRD pattern of parent body con
taining of (a) 1 mol% and (b) 5 mol%
K,O sintered at 1250°C for 2 hrs.
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Fig. 5. XRD pattern of parent body con-
taining of (a) 1 mol% and (b) 5 mol%
MgO sintered at 1250°C for 2 hrs.



5 Asgol £A7) £AF SO YA mAE 9% 663

1.88K

(a)

(b)

CPS

1.09K

CPS

o ~quariz

\ Feldspar
~

! " ! " 1 " 1
18. 60 20.09 39,80 4300 se.en 63.08

26

Fig. 6. XRD pattern of parent body con-

taining of (a) 1 mol% and (b) 5 mol%
CaO sintered at 1250°C for 2 hrs.
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Fig. 8. XRD pattern of parent body con-
taining of (a) 1 mol% and (b) 5 mol%
TiO, sintered at 1250°C for 2 hrs.
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Fig. 7. XRD pattern of parent body con-

taining of (a) 1 mol% and (b) 5 mol%
AlQ; sintered at 1250°C for 2 hrs.
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Table 3

The phases of parent body containing of 5 mol% of K0, Mg0O, Ca0O, AlQs; TiO, sintered

at 1250°C for 2 hrs

Composition  Parent body KO MgO Ca0 ALO; TiO,

Major a- quartz a-quartz a- quartz @- quartz @- quartz @-quartz

phase

Minor B-cristobalite  B- quartz B- quartz Feldspar B-quartz  B-quartz

phase mullite mullite mullite
spinel
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