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ABSTRACT

Glass—ceramics possessed a number of characteristics which sugpested their use for sealing to metals. The
choice of particular glass—ceramics compositions for this application is governed hy warvious factors, including
workahbility of the glasses, thermal expansion characteristics and the matching of these to appropriate metals.
Other properties, such as mechanical strength, determined the performance of glass—ceramics to metal seals.

The purnose of the present study was Lo investigate direct scaling behaviour of copper to Li0O-Zn0-Si0s
system glass—ceramics. The design of the seal was a concentric sea! which might contribute to the strong bond
{formation by providing compressive stress during thermal excursions. Tensile strengths of sealing layers were
measured by Instron test machine. The layers were examined by electron probe microanalyzes.

Crsystallization rate was increased with the amount of ZnO or Li0, and ZnO increased the sealing stremgth,
but Liz0 lowered it.

Sealing mechanism was due to the formation of metal oxides, which acted as binder beiweon copper and glass-
ceramies,

The nickle-plated copper seal witls 10% Liz0 and 30% Zn0 was the most strong seal, and its sealing strongth

was more than 56kg/om®
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Table 1. Chemical composition of glass—ceramics

(wt. %)

‘\Composmon . .

Samm 8102 L120 Zn0 KQO PzOE
1—1 80 10 10 — —
1—la 76.2 9.5 9.5 2.9 1.9
1—2 70 10 20 — —
1—2a 66.7 9.5 19 2.9 1.9
1—3 60 10 30 — —
1--3a 57.1 9.5 28.6 2.9 1.9
2—1 70 20 10 — —
2—1 6 30 10 — —
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Table. 2 Seal strength of copper to glass—coramics (kg/em?)

~~._Sample No.
Metal ) \ 1—i 1—2 1—3 1—1a 1—&a 1—3a 2—1 3—1
Cu 29.9 33.1 — 23.6 35.D 36.3 3.5 24.5
Ni Plated Cu 31.2 42.3 38.2 21.6 36.3 546.0 32.8 26.7

o —#f Y Y Aoz feesd

3-3 EONE

el BRE FEMES e SRS Table 2
o A etE ek 1-3a ke dAmEst A Ao
oo Heste] 8-1, 1-180FHEES) spErT 244 vA )
Uehgel e feld Emd AeE NiE =Ee
Cuzk 228 @e Caneh 50 B2 BaAEES
g g,

Glass—ceramiss = §-3) matrix gle] #5fo] SHizlo]

sl TR 29 AR

o B IR, GREESC] of

aaT

B0+ "

i

oiv-2 2y

Ceppear
ot P

Glass-cercmic

Intensity

4]
)

4

30t

e —
e ——

ZOT

I
L

P —
10 2030 40 2040 70 80 8¢ 10C
> um
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