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¥ 7 Beneficiaries

- KU Leuven: Coordinator o
- Institute Joseph Stefan (1JS — Slovenia) - Less Common Metals Limited (LCM — UK),

- University of Birmingham (UoB — UK) - Granta Design Limited (Granta — UK),
- G2Elab - Grenoble INP - CRISMAT-ENSICAEN

- Aalborg University (AAU — Denmark)
- Magneti — Slovenia,
- Valeo Electrical Systems ® 15 ESRs (PhDs)

- 8 Scientific & Soft skill training events
- Planned few months secondments for each ESR

® 3 Partners
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https://etn-demeter.eu/
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1 — MOTIVATION: RARE EARTH CRISIS & BALANCE PROBLEM

Medium Term (5-15 years)

" RE: Essential for permanent magnets (20%)
Nd, Pr, Sm (Tb,Dy)

® RE Production & use dominated by China

" RE Critical raw materials: Nd,Dy,Eu,Tb,Y

Neodymium Oxide Prices, min 99% purity, FOB China (USS/kg)
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Source: Industrial Minerals (2012-2014) and Metal Pages (2001-2012)
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Importance to clean energy
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2 — OBJECTIF: TO CLOSE THE LOOP FOR RE-PM

WP 4: Characterisation, LCA and Techno-economic Assessment
ESR 13 - ESR 15
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A A4

3 — WP3: MACHINE DESIGN WITH REUSE AND RECYCLE CONCEPTS FOR
AUTOMOTIVE APPLICATION (VALEO, G2ELAB, AAU)

"4 ESRs

= Amit Jha: Design of Halbach external rotor machine for HEVs

= Adolfo Garcia: Recycable electrical machine design with non traditional
materials

= Pranshu Upadhayay: Claw pole machine for HEVs
= Ziwei Li:Electrical radial flux machine for HEVs

» Design & optimization using FEM & analytical approaches
» Impact of recycling magnets utilization
» Machines realization by Valeo

» Experimental test in terms of performances and magnet disassembly & reuse.
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A A4

3 — WP3: MACHINE DESIGN WITH REUSE AND RECYCLE CONCEPTS FOR
AUTOMOTIVE APPLICATION (VALEO, G2ELAB, AAU)

® Amit: Design of Halbach external rotor machine for HEVs
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A A4

3 — WP3: MACHINE DESIGN WITH REUSE AND RECYCLE CONCEPTS FOR
AUTOMOTIVE APPLICATION (VALEO, G2ELAB, AAU)

® Pranshu: Claw pole machine for HEVs
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A A4

3 — WP3: MACHINE DESIGN WITH REUSE AND RECYCLE CONCEPTS FOR
AUTOMOTIVE APPLICATION (VALEO, G2ELAB, AAU)

¥ Ziwei: radial flux machine for HEVs

Efficiency @ 80 °C Copper and PM Efficiency difference of "SPM 4p48s/f"-"IPM 5p60s/f"
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4p48s/f SPM versus 5p60s/f IPM
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A A4

3 — WP3: MACHINE DESIGN WITH REUSE AND RECYCLE CONCEPTS FOR
AUTOMOTIVE APPLICATION (VALEO, G2ELAB, AAU)

® Final results and prototypes

Pranshu Ziwei

» Very good agreement between FEM and measured values

» Motors fulfils the electromagnetic performance requirement

» The design can be easily assembled and disassembled

» Proposal of a new Weighted Index of Recycling and Energy Concept , WIRE, to
compare different designs
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Merci LAURIC !

Merci a tous ! DEMETER

UNE BELLE AVENTURE SCIENTIFIQUE MAIS
AUSSI INTELLECTUELLE & CULTURELLE AVEC
LAURIC

Afef Lebouc
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