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The challenge
Electric machines and drives, crucial for Europe's journey towards becoming a climate neutral continent,

are increasingly important in our society. These machines rely on rare earth elements (REE) for permanent
magnets, with 38% of worldwide REE consumption used for magnet manufacturing. China dominates REE
mine production, followed by Vietnam, Brazil, and Russia. European countries heavily depend on
imported REEs, highlighting the need for developing novel material and manufacturing solutions to reduce
reliance and create efficient circular loops for these strategic resources. Improving energy efficiency in
electric motors is essential, as they account for 43-46% of global electricity consumption. Enhancing motor
efficiency and reducing weight is crucial for extending electric vehicle range. Effective cooling and
manufacturing complex structures pose challenges, necessitating the development of high-performance
sustainable materials and multi-material manufacturing technologies for energy-efficient electric motors.

Solution

MultiMag aims to create new design tools, high-performance materials, and multi-material additive
manufacturing processes. These advancements will enable the production of lightweight components for
electric machines, resulting in improved performance, enhanced energy efficiency, and reduced lead
times. The project takes a holistic approach to additive manufacturing, focusing on creating multi-
material, multi-functional structures and components for electric machines.

Use Cases
The MultiMag technology will be applied to the following use cases.
UC1: Low voltage motor for general purpose
» UC1.1 Fabrication of rotors and stators
» UC1.2 Thermal and magnetic characterization of monolithic lamination stack
UC2: Synchronous permanent magnet brushless motor with axially aligned stator poles
» UC2.1 Electromagnetic optimization of 3d motor structure
» UC2.2 Innovative geometries for cooling systems
UC3: Multipurpose Electrical rotary actuator
» UC3.1 BLDC motor design

Project Progress

Simulations have been initiated and conducted for all the mentioned Use Cases. The first milestone MS1
Specifications are ready for each use case and clear improvements in designs have already been
demonstrated (e.g., improvement of up to 7% in torque related to UC3). Materials from various relevant
groups have been identified and successfully produced. These materials have been distributed to partners
for initial testing and the development of methodologies. Testing and development capabilities have been
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further improved. Simulation work has already begun for each use case, aiming to develop the necessary
methodologies for designing and optimizing multi-material parts while considering specific application
requirements.
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MULTIMAG focuses on developing enhanced performance, functional, and lightweight magnetic and
structural materials for multi-material components through additive manufacturing. Four key material
types essential for the targeted systems have been identified for this purpose.

Hard magnetics

Soft magnetics

Ceramic and intermetallic mid-layers
Lightweight structural materials

Find out more about MultiMag Project: www.multimag-project.eu
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www.twitter.com/MultiMagProject

www.linkedin.com/showcase/multimag-project/
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