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Abstract

Abstract

Traditionally, glass ceramics containing PbO have been widely used as sealing
materials in electron device field. However, as PbO is toxic, many countries have
implemented relevant measures that ban using sealing glasses containing PbO in life
electron device field. Therefore the lead-free sealing glass ceramics will play an
important role in the future.

On the basis of overall through the subject research, the ZnO—Bi,03;—B,03
glasses with CuO-adding and having more than 65 wt.% of Bi,Os; were developed.
Having been melted in a clay crucible, the glasses wre quenched by cold water. The
glasses were ball milled, manual granulated and then molded by die-press. The glass
ceramics were prepared by sintering. The performance of glass powders and glass
ceramics were studied by employing XRD, TG-DTA, SEM, FT-IR, laser particle size
analyzer, DIL(dilatometer) and by shrinkage ratio measurement, respectively.
Results show that:

(1) In ZnO—Bi,03—B,0s3 glass system (the content of ZnO, Bi,O3 and B,0; are
10 wt.%, 72 wt.% and 18 wt.%, respectively), the melting time at 1000 C for
glasses using ZnSO4-7H,0 as raw materials was 1.5 h, which was shorter than that for
using ZnO as a raw materials.

(2) Having been added CuO into the above glass system, the first crystallization
temperature (7;) decreased; the sintering shrinkage is improved, whereas the
temperature of its fluidity was decreased.

(3) Without adding CuO into the above glass ceramics system, 7, was 494 C, T
was 520 °C, its thermal expansion coefficient (¢) which was from 50 C to 350 C
was 7.99 x 10°% °C. Having been added 0. wt.% CuO into the above glass
ceramics system, 7, kept constant, whereas its 7r was 527 C and its o from 50 C
to 350 C was 8.06 x 10/ C.

(4) In the above ZnO—Bi,03;—B,0; glass ceramics system (the content of ZnO
remains 10 wt.%, whereas the content of Bi,03 and B,O3; was changed to 75 wt.% and
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Abstract

15 wt.%, respectively), Tt was 520 ‘C and its oo which was from 50 C to 350 C
was 8.30 x 10/ C.

In the above ZnO—Bi,03—B,0; glass ceramics system (the content of ZnO
remains 10 wt.%, whereas the content of Bi,03 and B,O; was changed to 78.75 wt.%
and 11.25 wt.%, respectively), 7Tt was 510 C and its o which was from 50 C to
350 C was 9.00 x 10/ C.

Key words: lead-free; ZnO; thermal expansion coefficient; softening temperature;

metal to metal sealing
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