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The Project

VOLTCAR aims to develop a next-generation electric traction motor that meets the highest standards for
performance (power density, energy efficiency), sustainability (recyclability, circularity, minimal use of
rare materials and copper), and automotive industry requirements (cost, reliability, integrability). This
major goal is driven by digital design and optimisation methodologies that assess life cycle costs, energy
consumption, and carbon footprint from the project’s early phases. This approach maximises
sustainability while minimising rare material usage and promoting efficient recycling and repurposing
practices.

As we reach the midpoint of the project, the manufacturing of the 50-kW motor prototypes is underway.
Concurrently, the design of the 120-kW motor prototypes is being optimised, and various test benches
for back-to-back testing and X-in-the-loop (XiL) simulations are under development.

Latest developments

Creation of highly compact and efficient VOLTCAR traction motors with reduced amount of rare
materials for passenger cars and vans (nominal power 50 - 120 kW).

> Production of 50-kW electric traction motor prototypes is underway. This task has necessitated
a balance among the competing objectives of reducing and recycling rare earth permanent
magnets (PMs), enhancing energy efficiency, and minimising the motors' physical size.

» Optimisation of the 120-kW motor prototypes towards 7 kW/kg and 20% reduction of losses is
in good progress.

> The motor design tasks have engaged multiple project partners in conducting multi-physics
computations and analyses, thorough material and manufacturing assessments, and intricate
computer-aided integration of various motor components, including both active and supporting
elements, as well as the direct liquid cooling of the stator windings.
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Scaled view of the grooves

Figure 3: Stamping tool design for the VOLTCAR rotor as envisaged by Hidria

Development of circular technologies for next generation electrical traction motors.

> Key accomplishments in ecodesign and sustainability include conducting life cycle analysis (LCA)
and life cycle costing (LCC) on VOLTCAR motor designs. The findings have provided insights into
how decisions at various stages affect overall performance, cost, and sustainability, leading to
significant enhancements in the designs of the 120-kW motors from one version to the next.

> Developed a motor analysis application, which allows efficient benchmarking of commercial
designs against VOLTCAR designs.

> Explored recycling chains of rare earth magnet material, from the hydrometallurgical recycling
to direct reuse, all with the aim to reduce the need for virgin materials.

Demonstration of a cost efficient, durable, over the life cycle digitalized motor.

> The principles of the VOLTCAR digital platform have been established, and the digital threads
that make up the entity have been specified. Digital threads encompass the VOLTCAR electric
traction motor and other powertrain components and vehicle dynamics.

> The platform and its components are being actively developed to explore the sophisticated
connections between the state of manufacturing tools, part quality, and ultimately, motor
lifespan. Additionally, the platform aims to enable, e.g., virtual inspections of motor condition.
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Figure 4: VOLTCAR Digital Twin Platform

Comprehensive testing and validation of VOLTCAR traction motors and systems according to
automotive standards with advanced and virtual testing methodologies.

» Testing and validation efforts are underway, focusing on experiment planning for subassemblies,
motor back-to-back setups, and complete motor systems. Initial test setups are validating XiL
simulation concepts.

More information:

https://voltcar-project.eu/
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