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Abstract

Abstract

The preparation, properties and applications of Bi,Os-rich lead-free sealing
glass-ceramics has been deeply discussed in this investigation. Fourier transform
infrared spectroscopy (FTIR), Raman spectroscopy, differential scanning calorimetry
(DSC), X-ray diffraction (XRD), dilatometer (DIL) and resistance measuring devices
are used to study the performance of the sealing glass. The performance include
soften temperature (7%), glass translation temperature (7,), expansion coefficient (a),
resistance (p), and so on.

There are 3 research topics in this investigation; and in section 2 and 3, the
influence of heat treatment temperature on the performance of the glass which product
by molding and heat treatment have been focuses on.

1. Volatilization of B,O3; in ZnO—Bi,03—B,0; system lead-free sealing glass
ceramics (ZBB glasses) has been studied, the result shows: (1) ZnO replace
ZnS047H,0 as raw material can reduce 60 % volatilization of B,0s; (2) increase the
feeding temperature to 400 ~ 500 °C, compare with feeding at room temperature, can
reduce 10 % volatilization of B,Os; (3) volatilization increase by melting temperature
and holding time increase.

2. Effects of m(B1,03)/ m(B,O3)on crystallization, T,, Tt, o and p in ZBB glasses
without other glass modifier oxides and glass former oxides has been studied, the
result shows: (1) by the increase of m(Bi1,03)/ m(B»03), T, of the glass become lower
and easier to crystallize; (2) 7, and Tt obtain by DIL increase by the heat treatment
temperature increase; (3) When m(Bi,03)/ m(B,03)< 6.5, within the scope of this test,
the heat treatment temperature would make o of the samples decline, and vice versa
will allow a to rise.

3. Effects of Y,0; as glass modifiers oxides, on glass structure, crystallization, T,
T, o and p in ZBB glasses have been studied, the result shows: (1) the accumulation
of Y>* become dominant on 7}, with the increase of the content, Y,0:< 1.5 wt.% on

the glass can decrease T,;(2) Y,O3 addition on the glass can inhibition of

il



Abstract

crystallization led to the accumulation of Y*'; (3) « of ZBB glasses decreased to a
minimum when content of Y,03 is 1.0 wt.% and then increase with Y,0O3 increase; (4)
p of ZBB glasses decreased with the increase of Y,O; in glass, and crystalline can
improve the insulating properties.

In addition, Bi,Os-rich lead-free sealing glass ceramics used as sealing materials,

glass paste and heat resistant coatings has been carry out a preliminary study.

Key words: low melting temperature; high resistivity; rare earth; yttrium
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