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Sealing Characteristics of Composite Lead-in Wires with Copper Core.

By

Toru KISHII, Takao ASAI, and Junji SAKURAI
(Tokyo Shibaura Electric Company, Kawasaki, Japan.)

Following the theory proposed by Dr. Takagi (ZToshiba Reviw, 5, 149 (1950)), sealing
characteristics were calculated for composite lead-in wires with copper core. The following
items were treated in this paper, i.e. thermal expansion of wire, stresses in glass-to-metal
cylindrical seal and stress release in seal by viscous flow of glass, and results were shown
graphically. Plasticity and compressibility of copper were taken into censideration.

Experiments on wires with cores occupying about 1/10 of total cross sectional areas
showed that effects of copper core on sealing stresses are rather small compared with
theoretical estimations. According to the anthor’s opinion, this may be explained by change
o1 lowering of elastic moduli and yield strength of copper at high temperature or by end
effect in seals. [Recieved June 25, 1964]
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Table 1. Properties of raw materials of lead-in
wires.

Cu Kovar Fe-Ni alioy
(KOV) (TNF}
Thermszl expansion 45—51
coef. (10°7C) (30~ 400°C)
Tensile strength
(heg 'mrr) =28 =60
Elongation (%) >»35 30
Ni~29
Compasition (wt.%) Cu~140 Co~17
- Fe~54

Table 2. Properties of sealing glasses.

K-glass P-glass
(Kovar sealing} ([Dumet sealing)
Thermal e:spaqsimg coeﬁocient a7 5
(o7 Cy (1088 ~300°C)
Anpealing poiat {*C) 484 437
Softening point (°C} 6B 630
510, 55.5 56.8
ALOy 7.5 1.4
Na O 1.8 4.5
Compaosition | K0 3.0 7.8
wt.% | Li,O 1.0 —
PbO - 28.5
BaO 3.0 -
280 18.0 —
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Fig. 10. Thermal expansion in radial and axial
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