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Soldering Method of Aluminium-Sheathed Cable

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

Abstract

There are several methods which can be used for joining aluminium-sheathed
cable, such as soldering, welding or the use of a joint box. This report deals
with the results of experiments conducted concerning the soldering method.

The first step in the application of a soft soldered joint on aluminium is to
remove the refractory and tenacious surface oxide film which is resistant to
heat. The use of active fluxes, however, is not desirable, as it 1s necessary to
have good corrosion-resistance at the soldered joints. And alloys which are
permissible for use on cables are restricted by the temperature limitations of
the insulation.

For these reasons, the solders prepared were composed of tin-zinc binary
and tin-zinc-cadmium ternary alloys; and stearic acid was mainly used for the
flux.

The writer used the above-mentioned solders and flux to study the solder-
ability and the corrosion-resistance of the resultant joints in the case of normal
soldering procedure, and also examined the effect of ultra-sonic soldering.

The results obtained were as follows:

(1) The zinc content in the composition of solders showing good solder-
ability at 300 °C and 350 °C about 10~20% and 35~45% respectively ;
and at 400 °C the solderability becomes better as the zinc content 1i1s
increased.

(2) Asthe flux, stearic acid is more effective than zinc-chloride or ammonium-
chloride.

(3) The addition of 5~20% cadmium to tin-zinc solder is not always
effective for improving the solderability.

(4) It is pointed out that the corrosion-resistance of joints made with tin-
zinc binary alloy solder will increase as the zinc content of the solder
increases.

(5) The ultrasonic soldering method is effective for joining aluminium-
sheathed cable. When this method is used, the corrosion-resistance of
the joint is improved remarkably. This is due to the good wettability
of solders to aluminium which is obtained as the result of the removal
of the oxide skin by cavitation erosion.
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Table 1.

A | AR (%) | W W (ke)

(No.) . Sn Zn | 1 | 2 3 | 4
1 01 § | e - - -
2 85 15 - - = | -
3 75 25 | 50 30 | 60 | 45
4 65 | 35 140 | 152 145 | 130
5 55 45 160 ! 148 | 168 170
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