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METHOD OF JOIN ENG WIRE OR RODS OF 
COMPOUND MATERIAL WITH ALUMINUM CORE 

AND COPPER CASENG 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The invention relates to the joining of wire or rods of 

compound material with an aluminium core and a cop 
per Casling. . 

2. The Prior Art 
Hydrostatic extrusion straight down to the desired 

final dimensions is uneconomical with very thin wire 
since the permissible cylinder pressure limits the extru 
sion ratio. The upper limit when extruding compound 
wire having an aluminium core and copper casing is 
less than 2,000, usually less than 1,000. The extrusion 
ratio possible decreases with increasing copper con 
tent. Thus, the extrusion ratio which can be achieved 
limits the weight of the billet. For high production and 
good economy in a press for hydrostatic extrusion the 
extruded wire must have a diameter of at least 5 mm. 
A diameter of 6 - 10 mm has been found to be ex 
tremely suitable for copper-aluminium wire. Lengths of 
1,000 m and more can be obtained from one billet. The 
wire obtained can be machined by drawing to the de 
sired dimension. When the extruded wire is drawn to a 
diameter of 0.4 mm, about 250,000 metres of wire are 
obtained from a single billet, which is more than 
enough for most purposes. However, lengths of 1,000 
m are unsatisfactory as starting lengths for drawing in 
a drawing machine, since in principle drawing is a con 
tinuous method which requires enormous starting 
lengths if the production costs are to be kept low. A 
number of extruded lengths of wire must therefore be 
joined together in order to acquire lengths which can 
be economically drawn. It has been found extremely 
difficult to join compound wire having an aluminium 
core and copper casing, however, in such a way that it 
can be drawn. Most welding methods involve such al 
terations in the material at and around the joint that the 
wire breaks during the drawing process. One of the 
main reasons for this is that hard and brittle alloys are 
formed in the boundary layer between the casing and 
the core when the wire is heated. This alteration, which 
also causes hardness and greater brittleness at the joint, 
causes complications when drawing the wire to smaller 
dimensions. The drawing resistance alters when the 
joint passes a drawing plate and this may give rise to 
jerks so that the wire breaks. The brittle boundary layer 
may also be broken during the drawing so that the cop 
per casing separates from the aluminium core and 
flakes off during the drawing process, 
By joining the wire by means of pressure welding and 

removing the bulge the problem of hard compounds 
has been solved, but unfortunately a joint is obtained 
which has no casing. This type of joint also causes prob 
lems during drawing. Furthermore, the wire at the joint 
has other properties and a different appearance from 
the rest of the wire. In order to obtain a compound wire 
with uniform properties the joint has been provided 
with a new casing by joining a sleeve with the core and 
with the casings on either side of the joint by means of 
blast welding. 
Compound wire having a core of aluminium and a 

casing of copper has also be joined by exposing the 
core at the joint and welding together the cores of the 
two wires, for example by means of electron-beam 
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2 
welding, and then applying a casing over the joint by 
means of blast welding a sleeve or parts of the casing 
which was removed from the core and bent back so 
that the cores were accessible for welding. 
By explosion welding is meant a welding method in 

which a material is influenced by a pressure wave and 
thus pressed against another material with such force 
that the two materials become metallically bonded. 

SUMMARY OF THE INVENTION 

The present invention relates to a method of joining 
wire of compound material having a core of aluminium 
and a casing of copper. According to the invention, the 
wire ends to be joined are shaped to form male and fe 
male parts, the male part is inserted in the female part, 
and a sleeve of explosive is applied around the joint and 
detonated so that the core and casing are joined in one 
operation by blast welding. The core angle of the fe 
male part may be greater than that of the male part, so 
that the wall of the female part deviates from the op 
posed wall of the male part. Likewise, the female part 
may be formed by longitudinal deformation of the wire 
followed by the formation of a conical recess in the de 
formed part. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be further described with refer 

ence to the accompanying drawings; 
FIG. 1 shows two wire ends shaped as a male and a 

female part; 
FIG. 2 the same wire ends brought together for join 

ing and surrounded by a sleeve of explosive; 
FIG.3 a wire end clamped in a tool for axial upsetting 

of the wire end; 
FIG. 4 the same wire end after having been upset 

under the influence of an axial force; 
FIG. 5 the upset wire end shaped to a female part; 
FIG.5a an alternative design of the outermost part of 

the female part; 
FIG. 6 another alternative design for the ends of the 

wire to be joined. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

In the drawings, 1a and 1b designate the core and 2a 
and 2b the casing in two wires or rods which are to be 
joined. The lefthand wire end is shaped as a male part 
with a conical point 3 with a cone angle a, the right 
hand wire end as a female part with a double conical 
recess 4 with a cone angle or in the core and a cone 
angle (8 in the casing. Since the recess is in the form of 
a double cone with the angle a > 3 the area A of the 
conical surface 5 will be greater than the area B of the 
conical surface 6. The casing 2a will therefore overlap 
the casing 2b at the joint. The conical recess 4 is ex 
panded so that a gap 7 is formed when the ends of the 
wires are fitted together, the size of this gap increasing 
with the distance from the centre of the wire. A sleeve 
8 of explosive is fitted around the joint with an annular 
firing mechanism 9 connected to a release means, not 
shown, by means of a cable 10. It may be advisable to 
upset the ends of the wires axially so that their diameter 
increases as much as the diameter decreases due to the 
blast force during the explosion jointing. When the ex 
plosive sleeve is triggered the wire is subjected to a 
pressure wave moving to the left which forces the mate 
rial la and 2a in the female part with considerable 
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force against the material 1b and 2b in the cone 3 in the 
male part. During the actual joining process the ends of 
the wire are fixed in relation to each other in a fixture, 
not shown. Any upset which may be formed at the joint 
by the casing 1a overlapping the casing 1b should be 
removed before the wire is drawn to smaller diameter 
in the drawing plates. When the recess 4 is expanded 
so that the cone angle is greater than the cone angle a 
of the male part in order to produce the gap 7 when the 
wire ends are fitted together, the outermost bevelled 
part of the copper casing may crack or be stretched dif 
ferently at different parts of the circumference. An al 
ternative process which avoids this drawback is shown 
in FIGS. 3 - 5. By upsetting the wire end which is to 
form the female part in a tool having two clamps 11 
which fix the end of the wire axially, it can be given 
such a shape that the conical recess 4 can be given the 
desired cone angle without the previously mentioned 
expansion. The wire end a is inserted in the clamps 11 
which provide a substantially conical opening. A tool, 
not shown, affects the wire end 12 with a force P so that 
the wire end a is axially upset and thus deformed to the 
shape determined by the tool clamps 11, as shown in 
FIG. 4. The outer part 13 which has not been com 
pletely in contact with the tool clamps 11 must be re 
moved. The wire end is cut along a line 14. The conical 
recess can be shaped in various ways. The most simple 
design is shown in FIG. 5 where the recess 4 is com 
pletely conical. Another design is shown in FIG. 5a 
where the recess 4 has a smaller cone angle in the outer 
part, the copper casing 2a, than in the inner part, the 
aluminium core 1a. This means than the conical copper 
surface 5 in the female part is wider than the conical 
copper surface 6 of the male part. The widths are A and 
B, respectively. This means that the surface 5 will com 
pletely cover the surface 6 at the joint. 

In the alternative method according to FIG. 6, the di 
ameter of the wire end b is reduced before it is pro 
vided with a conical point. It is then possible to elimi 
nate the expansion of the wire end a and in spite of this 
acquire a satisfactory connection between the casings 
1b and 2b. Furthermore, it has been found that the ex 
plosion gases damage the surface of the casing 2b at the 
side of the joint less in this embodiment than in the 
other embodiments. The gap 7 has substantially the 
same width along the entire length of the joint. The 
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4 
male part is provided with a guide point 16 which posi 
tions it both radially and axially in the female part and 
determines the size of the gap 7. 

I claim: 
1. Method of joining wire of compound material hav 

ing a core of aluminium and a casing of copper, which 
comprises shaping two ends of said wire to be joined to 
form male and female parts, inserting the male part so 
far in the female part that the inner surface of the cas 
ing of the female part partly covers the unpointed, un 
shaped part of the casing of the male part, applying a 
sleeve of explosive around the joint and detonating it 
so that the core and casing of one wire end are joined 
to the core and casing of the other wire end in one op 
eration by means of explosion welding. 

2. Method according to claim 1, in which a gap is 
formed between the two wire ends when they are 
brought together. 

3. Method according to claim 2, in which the shaping 
comprises shaping the male and female parts differ 
ently so that the gap formed between the two wire ends, 
which are brought together, increases towards the pe 
riphery of the wire. 

4. Method according to claim 1, in which the shaping 
comprises shaping the male part with a conical point 
and the female part with a conical recess. 

5. Method according to claim 4, in which the shaping 
comprises expanding the conical recess of the female 
part with a cone angle less acute than that of the male 
part. 

6, Method according to claim 5, in which the shaping 
comprises shaping the female part with a conical recess 
which at the outer portion defined by the casing has a 
smaller cone angle than the inner portion. 

7. Method according to claim 4, in which the shaping 
comprises upsetting the wire end which is to form the 
female part to conical form, and thereafter providing it 
with a conical recess. 

8. Method according to claim 4, in which the shaping 
comprises machining the wire end which is to form the 
male part to a smaller diameter and providing it with a 
conical point. 

9. Method according to claim 1, which comprises up 
setting the wire ends axially to greater diameter before 
shaping them to male and female parts. 
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