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New Products

Aluminum Wiring Harness 

for Electric Vehicles

The demand for lightweight wiring harnesses is increasing for the purpose of 
improving energy efficiency of electric vehicles (EVs). Generally, large-diameter 
cables are used in a wiring harness of an EV. To increase the workability in attaching 
wiring harnesses to an EV, expectations are running high for an increase in the 
flexibility of the cables.

To respond to these demands and expectations, a lighter wiring harness can be 
produced by using aluminum as the conductor. However, the electrical conductivity 
of aluminum is around 40% less than that of copper. To achieve the same conductor 
resistance as copper, the cross section area of an aluminum conductor must be 
larger than that of copper. Nevertheless, there is a problem that a thicker cable is 
less flexible. Furthermore, because aluminum forms a hard oxide film across its 
surface, industry-standard copper crimp terminals suffer a reduction in connection 
reliability due to the oxide film.

This time, the wiring harness developed by Fujikura (fig. 1) not only uses 
aluminum as the conductor for lighter-weight cable, but also has resolved the two 
issues mentioned beforehand. First, the insulator uses a highly flexible thermoplastic 
elastomer in our proprietary formulation, achieving an increase in flexibility 
(reduction in bending counterforce) by approximately 18% (table 1). Furthermore, 
ultrasonic welding technology introduced for termination removes the surface 
oxide film prior to bonding, securing a highly reliable connection with a contact 
resistance of 0.05 mW or less after thermal shock testing (fig. 2).

Mass production of this wiring harness started in September 2018. We intend to 
continue our development of products for electric vehicles, including wiring 
harnesses as the key product, seeking to make even greater future contributions 
towards a low-carbon society.

New Products

Unit Conventional cables Fujikura new cable
Cable size mm2 20 35

Conductor material – Cu Al

Structure of strand
pcs/pcs/Strand 
diameter (mm)

19/13/0.32 19/24/0.32

Conductor outside diameter mm 6.5 8.7
Conductor resistance mW/m 0.98 0.88

Insulating material –
Crosslinked 
Polyethylene

Thermoplasticity 
Elastomer

Insulator thickness mm 1.1 1.4
Cable outside diameter mm 8.7 11.5 (+ 35%)

Weight g/m 215 155 (- 28%)
Flexibility (Bending stress) N 34 28 (- 18%)

Table 1. Comparison of specifications between conventional cables and new cable.

Aluminum conductor
cable with high 
flexibility.

Copper terminal joined 
to aluminum conductor 
using ultrasonic welding
technology.

Fig. 1.   Aluminium wiring harness for 
electric vehicle.
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Fig. 2. Result of thermal shock testing.
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