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[5 7] ABSTRACT 
An aluminium alloy conductor wire consists of be 
tween 98.0 and 99.5 weight percent aluminium, be 
tween 0.3 and 1.0 (preferably 0.4 to 0.6) weight per 
cent iron, between 0.08 and 1.0 (preferably 0.2 to 
0.4) weight percent copper, a maximum of 0.15 (pref 
erably 0.05 to 0.08) weight percent silicon, and trace 
quantities of conventional impurities. The conductor 
wire is especially suitable for use as a conductor of a 
telecommunication cable or as a component element 
of an overhead electric conductor. 

11 Claims, 2 Drawing Figures 
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ALUMINIUM ALLOY CONDUCTOR WIRE 

This invention relates to elongate members of alu 

2 
drawn, and after annealing each hard-drawn wire at 
several different temperatures. 

. . . . . TABLE I 

minium alloy su1table for use in formmg a conductor, 

or an element of a multr-element conductor, of an elec- 5 "on Copper 5mm“ 
tr1c cable or an electric msulated wire, all such elongate Content Content Content 
members heremafter, for convemence, bemg 1ncluded w" 5 w“ '7' w" '7’ 
1n the generic term “conductor wire”. , Alloy A 0.51 trace 0.041 

It is an object of the present lnventlon to provide an 2:91;? improved conductor wire of an aluminium alloy con- 10 M3; D @130 0:61 0:042; 

taming iron as the principal alloying constituent which Alloy E 0-5l (179 9058 
has a hlgher tensile strength and higher percentage ulti 

TABLE 11 

Temperature Electrical 0.1% Proof Tensile . Elongation 
Alloy of Annealing Conductivity Stress Strength ‘7o on 

Treatment °C % lACS MN/m2 MN/m'z 250 mm. 

A As drawn 61.4 177 221 1.6 
B do. 60.5 245 344 1.4 
C do. 59.1 244 354 1.1 
D do. 58.0 277 402 1.8 
E do. 57.0 275 376 1.5 
A 200 62.3 143 164 0.4 
13 do. 60.5 165 199 0.4 
C do. 60.2 168 201 0.5 
D do. 60.3 174 209 0.6 
E do. 59.5 158 218 0.8 
A 250 62.3 111 120 1.8 
B do. 61.2 130 144 8.8 
C do. 60.5 123 151 10.0 
D do. 60.3 115 150 9.2 
E do. 60.1 118 156 12.0 
A 275 62.9 79 107 26.0 
B do. 61.7 87 128 18.5 
C do. 61.0 78 136 17.5 
D do. 60.4 80 141 16.0 
E do. 59.9 82 144 16.0 
A 300 62.9 50 103 31.5 
B do.‘ 61.8 62 122 22.5 
C do. 605 62 129 19.0 
D do. 598 65 142 16.0 
E do. 59.4 68 145 16.5 
A 350 63.3 45 104 27.0 
B do. 61.6 52 119 22.0 
C do. 60.1 55 131 19.0 
D do. 59.6 60 142 16.0 
E do. 58.5 59 149 16.0 

mate elongation than wires of known aluminium alloys 
which contain similar quantities of iron. 
According to the invention our improved conductor 

wire is composed of an aluminium alloy consisting of 
betwen 98.0 and 99.5 weight percent aluminium, be 
tween 0.3 and 1.0 weight percent iron; between 0.08 
and 1.0 weight percent copper; at maximum of 0.15 
weight percent silicon; and trace quantities of conven 
tional impurities. ' 
The‘ copper content of the aluminium alloy prefera 

bly lies in the range 0.2 to 0.4 weight percent. 
Preferably the iron content lies in the range 0.40 to 

0.60 weight percent and the silicon content lies in the 
range 0.05 to 0.08 weight percent. 
A conductor wire in accordance with the present in-v 

vention has significantly improved tensile strength as ‘ 
compared with that of conductor wires of the same di 
ameter of known aluminium alloys containing similar 
quantities of iron but only a trace quantity of copper 
and the improved tensile properties of our improved 
conductor wire are illustrated by the following results 
achieved with a conductor wire of a known aluminium 
alloy (Alloy A) having a diameter of 0.5 mm and with 
conductor wire in accordance with the present inven 
tion (Alloys B, C, D and E) of the same diameter, as 
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The greater improvement in tensile strength of con 
ductor wires of the present invention as compared with 
that of conductor wires of the known aluminium alloy 
occurs withthe copper content of the aluminium alloy 
lying in an upper part of the specified range of 0.08 to 
1.0 weight percent. 

' Although in some instances conductor wires of the 
present invention show a slight loss in electrical con 
ductivity as compared with a conductor wire of a 
known aluminium alloy containing a similar quantity of 
iron and only a trace quantity of copper, i.e., approxi 
mately 0.001 weight percent, the improvement in ten 
sile strength for a given elongation renders our im 
proved conductor wires especially suitable for use in 
telephone cables and in other cables where a high tcn 
sile strength is desirable and a high electrical conduc 
tivity is not of primary importance. Moreover, conduc 
tor wires in accordance with the present invention, es 
pecially those of an aluminium alloy having a copper 
content in an upper region of the quoted range, display 
relatively high tensile strength even in the fully an 
nealed condition. In addition, since in some instances 
conductor wires of the present invention in an unan 
nealed condition, though having a slightly lower electri 
cal conductivity than a conductor wire of a known alu 
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minium alloy containing a similar quantity of iron and 
only a trace quantity of copper, have a tensile strength 
that is at least 50 percent greater than that of the unan 
nealed conductor wire of the known alloy, unannealed 
conductor wires of the present invention are especially 
suitable for use in overhead electric conductors where 
tensile strength is a primary consideration. 
The conductor wire of the present invention may be 

prepared by any of the known processes for preparing 
aluminium alloy wire but we prefer to prepare our im 
proved conductor wire by continuously casting a bar of 
our aluminium alloy and immediately rolling the bar 
down to rod form, subsequently drawing the rod to the 
required wire size and ?nally annealing the wire. 
The invention also includes an electric insulated wire 

comprising a conductor wire as hereinbefore de?ned 
provided with at least one covering layer of insulating 
‘material, for instance an extruded layerof plastics insu 
lating material, and the invention further includes an 
electric cable comprising at least one insulated conduc 
tor comprising a plurality of conductor wires as herein 
before de?ned and, enclosing the insulated conductor 
or conductors, an outer protective sheath. _’ 
The invention further includes a telecommunication 

cable comprising a multiplicity of insulated conductors, 
each conductor comprising a conductor wire as herein 
before defined. The conductors may be insulated with 
solid or cellular plastics material and the interstices be 
tween the insulated conductors and between them and 
a surrounding water-proof sheath from end to end of 
the cable length may be ?lled with a water 
impermeable medium of a grease-like nature. 
The invention still further includes an overhead elec 

tric conductor comprising at least one'conductor wire 
as hereinbefore de?ned. . 

The invention will be further illustrated by a descrip 
tion, by way of example, of a-telecommunication cable 
and of an overhead electric conductor each incorporat 
ing conductor wires of the present invention with refer 
ence to the accompanying drawings, in which: 
FIG. 1 is a cross-sectional end view of the telecom- . 

munication cable, and } 
FIG. 2 is a cross-sectional'end view of the overhead 

electric conductor. ' _ 

The telecommunication cableshown in FIG. 1 com 
prises twenty-?ve pairs ofv insulated conductors each 
consisting of an aluminium alloy wire 1 of diameter 
0.50 mm and an insulating covering 2 of extruded cel 
lular polyethylene of radial thickness 0.014 mm. The 
aluminium alloy of each wire 1 consists of 99.0 weight 
percent aluminium 0.59 weight percent iron; 0.32 
weight percent copper; 0.07 weight percent silicon and 
trace quantities of conventional impurities. Wire 1 has 
an electrical conductivity of 60.7 percent lACS, a 0.1 
percent proof stress of 90 MN/m2, a tensile strength of 
138 MN/m2 and elongation on 250 mm of 16.9 percent. 
The assembly of insulated conductors is surrounded by 
a longitudinally applied, transversely folded polyester 
tape 4, a longitudinally applied, transversely folded alu 
minium tape 5 and an extruded polyethylene sheath 6. 
The interstices between the insulated conductors and 
between the insulated conductors and the polyester 
tape 4 are ?lled with a water-impermeable medium 3 
comprising highly re?ned petroleum jelly. 
The overhead electric conductor shown in FIG. 2 is 

of overall diameter 42.5 mm and comprises _a stranded 
core 11 of seven steel wires each of diameter 4.72 mm 
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4 
which is surrounded by three stranded layers 12, 13 
and 14 of round aluminium alloy wires 15 of diameter 
4.72 mm, the direction of lay of the wires of each layer 
being opposite to that of the wires in the or each adja 
cent layer. The aluminium alloy of each wire 15 con 
sists of 99.14 weight percent aluminium; 0.5-weight 
percent iron; 0.3 weight percent copper; 0.06 weight 
percent silicon and trace quantities of conventional im 
purities. _ 

What we claim as our invention is; 
1. A conductor wire composed of an aluminium alloy 

consisting of between 98.0 and 99.5 weight percent al 
uminium; between 0.3 and 1.0 weight percent iron; be 
tween 0.08 and 1.0 weight percent copper; a maximum 
of 0.15 weight percent silicon; and trace quantities of 
conventional impurities. 

2. A conductor wire as claimed in claim 1, wherein 
the iron content of the aluminium alloy lies in the range 
0.40 to 0.60 weight percent and the silicon content lies 
in the range 0.05 to 0.08 weight percent. 

3. A conductor wire composed of an aluminium alloy 
consisting of between 98.0 and 99.5 weight percent al 
uminium between 0.3 and 1.0 weight percent iron, be 
tween 0.2 and 0.4 weight percent copper; a maximum 
of 0.15 weight percent silicon and trace quantities of 
conventional impurities. 

4. A conductor‘ wire as claimed in claim 3, wherein 
i the iron content of the aluminium alloy lies in the range 
0.40 to 0.60 weight percent and the silicon content lies 
in the range 0.05 to 0.08 weight percent. 

5. A conductor wire as claimed in claim 1, which has 
at least one covering layer of insulating material. 

6. An electric cable comprising at least one conduc 
tor comprising a plurality of conductor wires, each con 
ductor wire being composed of an aluminium alloy 
consisting of between 98.0 and 99.5 weight percent al 
uminium; between 0.3 and 1.0 weight percent iron; be 
tween 0.08 and 1.0'weight percent copper; a maximum 
of 0.15 weight percent silicon; and trace quantities of 
conventional impurities. 

7. A telecommunication cable comprising a multi 
plicity of insulated conductors, each conductor com 
prising a wire composed of an aluminium alloy consist 
ing of between 98.0 and 99.5 weight percent alumin 
ium; between 0.3 and 1.0 weight percent iron; between 
0.08 and 1.0 weight percent copper; a maximum of 
0.15 weight percent silicon; and trace quantities of con 
ventional impurities. 

8. A telecommunication cable comprising a multi 
plicity of insulated conductors, each conductor com 
prising a wire composed of an aluminium alloy consist 
ing of between 98.0 and 99.5 weight percent alumin 
ium; between 0.3 and 1.0 weight percent iron; between 
0.08 and 1.0 weight percent copper; a maximum of 
0. 15 weight percent silicon; and trace quantities of con 
ventional impurities, a water-proof sheath enclosing 
the insulated conductors and, ?lling the interstices be 
tween these insulated conductors and between them 
and the cable sheath from end to end of the cable 
length, a water-impermeable medium of greaselike na 
ture. 

9'. A telecommunication cable as claimed in claim 8, 
wherein the insulation of each conductor is a plastics 
material of cellular form. 

10. An overhead electric conductor comprising at 
least one stranded layer of wires, wherein at least some 
of the wires are composed of an aluminium alloy con 
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sisting of between 98.0 and 99.5 weight percent alu 
minium; between 0.3 and 1.0 weight percent iron; be 
tween 0.08 and 1.0 weight percent copper; a maximum 
of 0.15 weight percent silicon; and trace quantities of 
conventional impurities. - 

11. An overhead electric conductor comprising a 
core of metallic elements of high tensile strength and, 
surrounding the core, at least one stranded layer of 
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6 
wires each composed of an aluminium alloy consisting 
of between 98.0 and 99.5 weight percent aluminium; 
between 0.3 and 1.0 weight percent iron; between 0.08 
and 1.0 weight percent copper; a maximum of 0.15 
weight percent silicon; and trace quantities of conven 
tional impurities. 

* * * * * 


