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ABSTRACT

The glass forming ability of the PhO-B,0;-Ti0:-Ba0 system was investigated m relation to transition tem-
peratures and the atomic ratio between constituents. Glass forming tendency was improved as the lem-
perature differences hetween lgwdus temperature and crystallization (or glass transition) temperature de-
creased and the temperature difference between crystallization and glass transition temperatures increases.
The atomic ratio could be used as a criterion Lo design glass systems. The interposition of B and Ba atoms
between Pb and Ti atoms was one of important [actors m glass formation.
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Fig. 1. Phase relations in the Pb0-Ti0,-B,04 system
based an the rapid quenching technigue.'”
(Open circles: formumng glass, Close circles:
crystallized).
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g. 2. The glass forming ability as a function of BaO
content in  30PbO-{40-3)B.05-30Ti0yxBa0
(mol%) system (PTB5: 40Pb3-30B:05-30Ti0,,
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Fig. 3. X-ray diffraction patterns for the as-solidified
samples: (a) the glass sample of 30PhO-30Ti0,
-27.5B,04-12.5Ba0, (b) partly crystallized sa-
mple of 30Pb0Q-30Ti0,-22.5B,0,-17.5Ba0
(mol%) and (¢) parlly crystalized sample of

30Ph0-30T10,-32.5B,05-7.5B20 (mal%).
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Fig. 4. Liquidus temperature as a funclion of the
BaO content m 30PhO-{40-x)B,04-30Ti0x
xBa0 (x=2.5~20 mol%) system (0mol% BaO
60PbO-10Ti0,-30B,04).
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Fig. 6. Schematic two dimensional diagram of the
structure of PhO-TiQ; B,0;-Ba0 glass.
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Fig. 7. Effect of the atomic ratio (mole ratio) of Pb+
Ti to B+Ba on glass formation in the PbO-
Ti0,BO,-Ba system.
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Table 1. The Atomic Ratio for Glass Formation in the Quaternary System of PhO-B,04Ti0-Ba0O

Atomic ratio Romb Roszim Roxa-eprma Repsemove Rpu—ricBzay
Thearetical for glass formalion =2-4 =1.75-2 =1.83-2 <2 <1
Class formation Glass formation region 1.6-4.2 1.7-2.35 1.56-1.7 0.3-1.7 0.3-1
results Crystallization region >4.2 >2.35 | L52-1.56 >1.7 >1

*The atomic ratio for the independent BO, units.
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