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The Compressibility of Binary Lead Alloys for Cable Sheathing

at Elevated Temperatures

By Kenkichi Yamaji and Yoshiaki Ohata
Hitachi Electric Wire and Cable Works, Hitachi, Ltd.

Abstract

The writers studied the compressibility of binary lead alloys suitable for
lead sheath, containing small amount of Ag, As, Bi, Ca, Cd, Cu, Na, Sb, Sn or
7Zn, and the compression tests for these alloys were carried out at various
temperatures ranging over room temperature, 150°C, 200°C, and 250°C. The

results of the experiment may be summarized as follows:
(1) The load, P, to produce definite small deformation in pure lead and 1its

alloys prepared at various temperatures,
where A and B are constants for the

Pearson’s formula, P=Ae 5,

material.

7", are shown to follow the

(2) At normal extrusion temperature (250°C), lead alloys added with 0.03%
of Ca, 0.07% of Cu or 0.1% of Na show a good compressibility, while the
compressibility of the Pb-1% Sb, Pb-0.04% As and Pb-3% Bi alloys was

turned out to be much less.

(3) Comparing the effects of various elements added in the same percentage
0.01% of total weight, on the compressibility of pure lead at 250°C,

was proved that Sn, Sb, Bi,

7n and Cu caused only small change in

deformation properties while Cd and Na produced considerable change.
Further, lead alloys containing Ca, As and Ag appeared much less plastic

than other alloys.
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Fig.1. Explanatory Diagram Showing the

Apparatus of Compression Test
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Table 1. Result of Chemical Analysis of
Lead Prepared
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Table 2. Composition of the Specimens
Prepared
nﬁii'grio X o & moa (%)
ameE —— . . ——

1'2;3[4!5'6'?

Ag  0.03 0.05 0.1 0.15 0.3 0.7| 1.0 1.2 15‘ 2.0
As  0.03 0.05 0.1 0.15 0.3 0.7 | 1.0 1.2 1.5 2.0
Na 0.02 0.05 0.1 (0.2 0.5 1.0} 20 —| — | —
Cu | 0.02 0.04 0.06/0.08 0.1 0.2 — — —  —
Ca |0.01 0.02|0.03|0.05| 0.07, 0.1 0.2 —| —| —
Sn 0.1 |0.2 ;0.5 1.0 2.0, 3.0 — —| —| —
Sb |0.1 |0.2 |0.5 1.0 | 2.0 3.0 —| —| —| —
Zn | 0.02 0.04 0.06 0.08 0.1 0.2 0. 5 0.8
Bi 0.1 0.2 0.5 1.0 2.0 3.0/ 4. 0! 5.0
Cd | o0.02 0.04i0.06!l0.03= 0.1 0.2
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Fig.2. Compression Test of Pure Lead

at Various Temperatures
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