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Long version: 
 

Select aluminium as the conductor material and save costs 

Lighter alternative 

Choosing between copper or aluminium as the conductor material? Its outstanding conductivity and 
malleability make copper the standard material for cables and wires but the raw material is heavy and 
expensive compared to aluminium. A switch to the lighter and considerably cheaper light metal is an 
interesting option that can be considered. HELUKABEL, global cable specialists, has a real alternative 
with the finely stranded “Powerline”. 

When selecting aluminium as the conductor material, there are a few things to consider. The lower 
conductivity of aluminium requires conductor cross sections to be around one-third larger than a copper 
design, and must be considered in the case of tight cable ducts. However, an aluminium conductor with 
90° insulation can provide the same conductivity as a 70°-insulated copper conductor.  

On the subject of weight, the facts are clearly in favour of aluminium. The raw material is approximately 
70 percent lighter than copper. That not only accommodates the weight reduction of all components 
required in many applications, but also makes installation easier when it is used in cables. 

Even with applications that require a flexible cable connection, aluminium can be the first choice. With 
the HELUKABEL POWERLINE, a range of finely stranded products are available, which includes the 
proper connection technology. 

Aluminium as the conductor material 

The material properties of aluminium differ significantly from those of copper and must be taken into 
account when working with cables of this type. Aluminium reacts very easily with oxygen on the surface; 
within a short period of time, a hard, resistant oxide layer forms, which protects the material beneath 
and prevents further corrosion. 

This effect makes aluminium an extremely durable material. However, this property is undesirable in 
electrical engineering, as the oxide layer is not conductive or poorly conducts and thus hampers 
contacts. If the oxidised layer is connected untreated then the oxide layer increases the contact 
resistance between the aluminium conductor and the connection component, which results in a 
temperature increase and at worst, a cable fire. 

The oxide layer must therefore be broken through. This is done by brushing the blank conductor ends of 
the cable before connecting and during crimping. The connection components for aluminium 
conductors include special contact grease ex works. 

 



Selecting the cable peripherals 

When selecting and processing the connection components, the corrosion behaviour of aluminium must 
also be taken into account if other materials – generally copper – are present.  

Finally, the creep behaviour of aluminium plays a role in the contact. Compared with copper, the light 
metal tends to elongate under pressure and at high temperatures. Classic crimp connections lose 
strength and are no longer sufficiently reliable. 

Because of the greater oxidising surface, the cable specialist recommends the C8 crimp when aluminium 
cables are used, which has been developed as a part of this range. Its contour penetrates deep into the 
bundled strands and opens up the surface of the strands evenly so that optimum contact occurs. 
Furthermore, the C8 displays a fill content of 95 percent, which is not achieved by conventional crimp 
connections. The outstanding pull-out values of the C8 compensate for the elongation process 
described. 
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Aluminium.jpg: Aluminium cables and conductors have many advantages over conventional copper 
conductors: among others, they are much lighter and more cost effective. 
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