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Discussion around decarbonisation of our society leads to the fact that mobility has become a hotspot that we need to tackle. Hence the electrification of the mobility has been
intensified all around the world. For designers, tier 1 and automotive OEMs the question remains which materials to use and which way to go. Different alternative concepts of
traction technology exist. While copper appears to be the material of choice for many electrical applications, alternative materials e.g. REE (rare earth elements) are used as
reference in rotors for electric vehicle motors.
To provide a good basis for decision making in the automotive industry to support their sustainability goals, the environmental impacts related to the manufacturing process of
different types of electric motors (induction machines and also low-cost Ferrite magnet assisted and pure synchronous reluctance machines) in the typical power range of electric
vehicles (75 kW and 200 kW) has been performed. The work was carried out within the EC funded Horizon2020 REFREEDRIVE project (ReFreeDrive — Rare Earth Free e-drives
featuring low cost manufacturing?).

Process Mapping

In the project, the 200kW e-motors in different variants (copper rotor and SynRel variants) have been optimized (ReFreeDrive machines - RFD)! and the physical prototypes were

compared against reference REE PM-e-motors designed with NdFeB (SynRel machines for automotive)?.

For each motor technology and power, the production process of the different motor parts (stators, rotors and cooling system) were modeled individually. The models were merged
in a life cycle inventory software to obtain a full model of each ReFreeDrive machine.
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Results and Conclusion
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With a good design as developed within the ReFreeDrive, copper remains from a circular economy point of view the best environmental friendly choice for e-motors compared to
NdFeB PM SynRel solutions (reference).
NdFeB PM have significantly high environmental impact, despite the small contribution of the magnetic material to the overall motor weight (magnets weight < 3%)!
Further advantages in using copper are as follows:

* Copperso
* Copperso
* Copperso

Source:

Lhttp://www.refreedrive.eu/about ; https://www.cidaut.es/en/european-projects

utions are cost effective.
utions are environmentally not critical and have low supply risks (www.sustainablecopper.org).
utions guarantee material circularity (mature recycling practice).
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A Scalable Life Cycle Inventory of an Electrical Automotive Traction Machine Technical and Methodological Description”,

A. Nordelof et Al., Chalmers University Of Technology, Gothenburg, Sweden 2017

For further information please contact: ladji.Tikana@copperalliance.de or fernando.nuno@copperalliance.org
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