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Y Why an eGear?
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2-speed EVs?
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D Electric Gearing Principle
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Kia EV9 Dual-Inverter semiconductor solution

“This is an idea which has been kicking around in the industry for 20+ years, and no one’s been
able to come up with a practical way to implement this for a traction machine in an EV.”

- Paul Turnbull (Lead Engineer, Munro & Associates)
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eGear Objectives

Industry relevant I

=» Heavy integration |mmm
with motor

Cost €

=» Electromechanical,
not semiconductor
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9 E-Gear

100/150 Arms

Negligible
losses

Robust to
Vibration

Preferably no
cooling

180°C windings

@ @ ]

Single
actuator

Failsafe

Shift time
<100ms
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Y Electrical schematic

Inverter input Inverter input Inverter input
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Electrical schematic
... Series

Inverter input Inverter input Inverter input
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Electrical schematic
... Shifting

Inverter input Inverter input Inverter input
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Electrical schematic
... Parallel

Inverter input Inverter input Inverter input
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Y Internal Design
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2 Internal Design -
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> Motor integration
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Y Internal Design

Key specifications:
— 100Arms cont. /[ 150Arms peak
— Vibration resistant and failsafe

— Voice Coil Actuator:
- 24V, 5A
- 25N

- Mass: 1.8kg

— Volume: 0.63L
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Y Physical prototype
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D Experimental Validation

Parallel = Series

Series = Parallel
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> Experimental Validation
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Experimental Validation

Parallel - Series
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Performance benefit

Calculated motor efficiency [%] (with WLTP cycle points) Calculated motor efficiency [%] (with cycle points)
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D EM-TECH In-Wheel Motor Results & Outcomes
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