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(57) ABSTRACT

A glass bonding material contains vanadium and phosphor as
main glass components, and comprises in amounts converted
as oxides of the elements in the components, 45 to 60% by
weight of V,Os, 15 to 30% by weight of P,Os, 5 to 25% by
weight of BaO, or contains a glass comprising at least vana-
dium, phosphor, barium and antimony, wherein the glass
comprises in amounts converted as oxides, 15 to 35% by
weight of BaO and Sb,O5 in total, and a weight ratio of
BaO/Sb,0; or Sb,0,/Ba0 is 0.3 or less.

11 Claims, 8 Drawing Sheets
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TABLE 5
Particle
Particle Mixing ratio size of Mixing ratio  Breaking stress of
size of filler of filler glass bead  of glass beads  bonding material
No. (d90) (um) (% by volume) (um) (% by volume) (MPa)
TASF-1-1 1 20 50 0.5 75.5
TASF-1-2 1 40 50 0.5 64.2
TASF-2-1 5 10 100 0.5 70.8
TASF-2-2 5 20 100 0.5 60.2
TASF-3-1 10 20 150 0.5 61.5
TASF-3-2 10 40 150 05 523
TASI-4-1 20 30 200 0.5 46.7
TASF-4-2 20 60 200 0.5 39.7
TASF-5-1 50 10 50 0.5 553
TASF-5-2 S0 20 50 0.5 47.0
TASF-6-1 100 20 100 0.5 60.8
TASF-6-2 100 40 100 0.5 51.7
TASF-7-1 150 30 150 0.5 48.1
TASF-7-2 150 60 150 0.5 409
TASF-8-1 180 10 200 0.5 320
TASF-8-2 180 20 200 0.5 2722
TASF-9-1 210 20 50 0.5 289
TASF-9-2 210 40 50 0.5 24.6
TASF-10-1 300 30 100 0.5 Not bonded
TASF-10-2 300 60 100 0.5 Not bonded
TASF-11-1 10 10 150 0.1 62.5
TASF-11-2 10 20 150 0.1 532
TASF-12-1 10 20 200 0.2 58.6
TASF-12-2 10 40 200 0.2 49.8
TASF-13-1 10 40 50 0.5 451
TASF-13-2 10 80 50 0.5 383
TASF-14-1 10 10 100 0.7 57.7
TASF-14-2 10 20 100 0.7 49.0
TASE-15-1 10 20 150 1 63.2
TASF-15-2 10 40 150 1 531
TASF-16-1 10 30 200 L5 43.6
TASF-16-2 10 60 200 1.5 37.1
TASF-17-1 10 10 100 2 423
TASF-17-2 10 20 100 2 36.0
TASF-18-1 10 20 200 25 395
TASF-18-2 10 40 200 235 336
Conventional 65.5
material
(Pb glass)
Conventional 67.3
material

(V-Te glass)

What is claimed is:

1. A glass bonding material containing vanadium and phos-
phor as main glass components, which comprises in amounts
converted as oxides of the elements in the components, 45 to
60% by weight of V,0s, 15 to 30% by weight of P,Os, and 5
to 15% by weight of BaO.

2. A glass bonding material containing a glass comprising
at least vanadium, phosphor, barium and antimony, wherein
the glass comprises in amounts converted as oxides, 5 to 15%
by weight of BaO and 5 to 10% by weight of Sb,05.

3. The glass bonding material according to claim 2, further
comprising a filler.

4. The glass bonding material according to claim 2,
wherein the filler is at least one member selected from the
group consisting of silica group glass, mullite, ceramic mate-
rials, clay group refractory materials, steatite, alumina and
spinel.

5. The glass bonding material containing according to
claim 2, wherein the glass comprises in amounts converted as
oxides 4510 60% by weight of V5,054, and 15 to 30% by weight
of P,Os.

6. The glass bonding material according to claim 2, further
comprising glass beads in an amount of 0.1 to 1% by volume
per the glass bonding material.
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7. The glass bonding material according to claim 2, which
contains Te as an additive in an amount converted as oxide 1
to 10% by weight.

8. The glass bonding material according to claim 1, which
further contains a filler selected from the group consisting of
silica group glass, mullite, ceramic materials, steatite, clay
group refractory materials, alumina and spinel, and wherein
the glass comprises 45 to 60% by weight, 20 to 30% by weight
of P,Os, 5 to 15% by weight of BaO. 0 to 10 by weight of
TeO,, 5 to 10% by weight of Sb,05, and 0 to 5% by weight of
WO;.

9. The glass bonding material according to claim 8,
wherein the glass has a thermal linear expansion coetficient in
a range of 60 to 90x1077/° C., and the filler has a linear
thermal expansion coefficient of 60x1077/° C. or less.

10. The glass bonding material according to claim 8, which
further contains glass beads having a particle size of 50 to 200
wm and wherein an amount of the glass beads is 0.1 to 1% by
volume.

11. The glass bonding material according to claim 10,
wherein the glass beads have a linear thermal expansion coef-
ficient of 60x1077/° C. or less.




