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MA) I MA Target vehicle & use case
AXia I - FI ux Tra ctio n M oto r - Medium size baFtery electric vehicle in the

® PS PS 50-120 kW traction range.
for automotive application  Frontor rea v applicaion compatbl
- Operation within typical automotive 400 V

From call requirements to a new axial-flux architecture ey
-bus levels platform.

Performance and constraint envelope

Torque & power density: Efficiency: high Elegtrical 'if“its NVH & quality: low Reliability: limited
reach or exceed existing efficiency over the design studies cogging torque, low demagnetization
radial-flux traction driving cycle, with performed for torque ripple, . risk for permanent
motors in the 50-120 kW controlled losses at low, 400V and 800V controlled magnetic magnets over the

continuous power range. base, and high speed. platforms. attraction forces. full operating range.

Emotors Radial-Flux

traction platforms Benchmark criteria MAXIMA Axial-Flux PM traction motor
. C-segment EV/HEV - Torque & power density.
mid-power band (* 50-120 - Efficiency over the driving cycle. - Axial-flux PM machine in the same C-segment mid-power band.
KW Fractlon range).. ) - NVH behaviour (cogging torque, . Designed for 400 V platforms, scalable toward 800 V systems.
’ ﬁiﬁfgg:‘é %hghj—g:gjjcl;?ion. torq.ue r.ipple, at.traction force.s). - Targets higher torque and power density than radial-flux reference.
. + Vehicle integration & packaging - Aims for equal or better efficiency and NVH performance.
+ 400 V DC-bus architectures constraints. . ) s A
as primary reference. . Voltage scalability: 400V » 800V, | More. compact axial packaging to ease e.—.drlve |ntegrat|otj1..
. PrO\_/en effici?ncy’ NV_H, and . Manufacturability & cost at high - Architecture selected for manufacturability and affordability at volume.
vehicle-level integration. volume.

Anatomy of the

Axial-Flux Motor

What drives the

Axial-Flux machine concept .
motor design
MAXIMA focuses on axial-flux permanent-magnet
synchronous machines for traction, a topology that
aligns the magnetic flux with the shaft axis and

enables a very compact design with high torque density.

High-speed & downsizing: By
operating at elevated
rotational speeds, the design
reduces the required active

material and overall drive cost,
with speed targets explicitly
Stator tailqred to bgtte_ry—electric
housing vehicle applications rather
than hybrid powertrains.

Stator
Designed with concentrated windings
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rather than distributed windings. :

Cost efficiency: platform

<\U/>\ strategy with as few motor

| many vehicle types.
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Q l families as possible, covering
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High torque density: more

Rotors torque in a compact axial
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Different options are available for Permanent Magnets (PM). | . \_/ package to fit tight
Stator

\ - ‘ automotive envelopes.
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Surface-mounted Flux-concentrating V-shaped IPM
PM (SPM) interior PM (IPM)

plates High efficiency: extended
range and reduced energy
consumption, matched to
400-800 V SiC inverter
technology.

Reduced Critical Raw
Materials: less rare-earth
content, material choices that
ease supply-risk issues.

Airgaps and structures

Among the possible axial-flux topologies with one or two
airgaps, including single-rotor, dual-rotor, and dual-stator
configurations, several rotor-stator combinations were
extensively investigated from both a design and industrialization
standpoint, with the aim of identifying layouts that are favourable in terms
of manufacturability, cost, and scalability to high-volume production.

Recyclability: motor
architecture compatible with
disassembly and material
Different axial-flux configurations are evaluated for torque density, recovery.

losses, attraction forces, and demagnetization robustness.

Sustainability built into the requirements

- Limited use of Critical Raw Materials through optimized magnet usage and alternative soft-magnetic materials.
- Design compatible with future recycling and recovery processes of key materials.

- Focus on low environmental impact over the entire motor lifecycle (manufacturing, use, end-of-life).
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