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Abstract—Electro-mechanical energy conversion systems are integral to modern trans-
portation and industrial applications. Traditionally, key components of these systems are
designed and optimized separately and then coupled, often leading to inefficiencies and re-
dundancies that limit overall system performance. This seminar presents a multi-physics,
system-level electro-mechanical co-design approach, highlighted through a case study of
an integrated electro-hydraulic machine for off-highway vehicle electrification that demon-
strates significant system-level performance gains. The seminar then explores how advances
in manufacturing and materials science, particularly additive manufacturing, can be lever-
aged to push the performance limits of electric machines and electro-mechanical systems.
Finally, the concept of multi-harmonic electric machines is introduced as a promising path-
way towards sustainable, high-performance electrified systems.
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