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ABSTRACT

Phosphate glasses known for low melting temperature glasses in electrical parts has been recently used in wide area with
modification of thermal properties using alkali oxides. It is our purpose to find a correlation between thermal expansion coefficient,
glass transition temperature and melting temperature through investigating thermal properties in P,05-SnO-ZnO-Si0,/B,0;. As a
result, the product of thermal expansion coefficient and the glass transition temperature in the glasses is found to be a constant value
would be a unique value for knowing one of thermal properties.
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Fig. 1. Glass transition temperature (Tg) versus CTE of P,0s-
SnO—ZnO—SiOQ_/B'lO?,.

Table 1. Chemical Composition (mol%) and Thermal Properties of the P,O5-SnO-ZnO Glass System

Glasses P05 Si0  Zn0 B0, Si0, T, (0 T, 0 T, (O T,C0 Tl T/T, o (x10°/K)
SP1 35 25 40 360 380 450 - 0.95 - 8.41
SP2 35 35 30 320 360 391 - 0.89 - 8.79
SP3 35 45 20 320 331 430 899 0.96 0.356 10.5
SP4 40 35 25 310 334 378 - 0.93 - 9.68
SP5 30 35 35 340 369 409 752 0.92 0452 8.89
SP6 35 20 40 5 415 - 488 855 - 0.485 6.1
SP7 35 15 40 10 440 437 515 848 1.00 0.52 6.41
SP8 35 20 40 5 384 395 464 870 0.97 0.44 5.87
SPY 35 15 40 10 386 408 483 888 095 0.435 6.78
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Fig. 2. Melting temperature (T}) versus CTE of P,0s-SnO- Fig. 3. Glass transition temperature (T,) versus CTE of
Zn0-Si0,/B,0;. phosphate glasses.
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Table 2. Chemical Composition and Thermal Properties of the P,O5 Glasses

* ES
Samples (Eg) ((,Té) (OTC‘) T/ T/ TSN 0‘1‘(, 0 (SlT(f ;() (Sirolig(’) Ref.
P,0sZn0-ALOyFe,0;  470~659 - _ - _ - 6.4~7 35 _ (6]
P,0,-Na,0-ALOyFe,0;  530~558  — - - - - 101-122 53 - 6]
P,05-L3,05-ALO; 618-685  — - - - -~ 4.9-7.4 4 - 7]
P,05-Na,0-CuO 252-420 281~432 (548~913)% 092 (0.46) — 10~24 6.5 913  [8]
P,05-Fe,0,-Na,0 —  450~510 (1050~1200) ~— ~ 0425 74~117 - 37-5.2 (1]
P,05-SnO-ZnO-Si0y/B,0; 310~440 334~437  752-899 095 047 0458  5.87~10.5 3 232348 Ours

*( ): Values Calculated Using the Relation of Ty/Ty.
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Fig. 4. Product of thermal expansion coefficient (CTE) and
glass transition temperature (T,) versus glass transition
temperature on P,O5-Sn0O-ZnO system and phosphate
glass system.
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