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Study on High Hiciency and High Response of Regeneration for Wireless In-wheel Motor

Motoki Satd-**, Member, Giuseppe Guidi, Non-member, Takehiro Imur&*, Member, Hiroshi Fujimotg Senior Member

A new type of in-wheel motor, which receives electric power by wireless power transfer using magnetic resonant
coupling and control signals by wireless communication, thus eliminating completely the need for power and signal
cables, has been developed. This system is called the Wireless In-wheel Motor (W-IWM). The diieratiay of the
W-IWM system has been considerably improved. In particular, burst fire control was applied to the previous genera-
tion W-IWM to keep the DC-link voltage stable in wheel side. This control made use of asynchronous rectification,
resulting in glitches in the controlled variables when the system commutates between motoring and regeneration, due
to wireless signal delay. To achieve motfia@ent control and smooth energy reversal, this paper proposes a novel
control method for W-IWM driving that employs an application of synchronous rectification. The experimental results

of the test bench confirm théfectiveness of the proposed method.
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Fig.1. Concept diagram of wireless in-wheel motor
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Table 1. Target value of the vehicle performance and
first prototype specification

Next target|  First target
Number of in-wheel motor 4 2
Rated output power 48 kW 6.6 kW
On-board battery voltage (nomYpart - 325V
Wheel-side dc voltage: Vdc - 350V
H-bridge devices: SiC mosfets - BSM180D12P2
Rated wheel torque 1300 Nm 475 Nm
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Fig.2. Schematic of bench test by using electrical load

Fig.5. Receiving side ( in-wheel motor side )

Table 2. Each parameter of resonator

Parameter Primary Secondary
Coil resistancédr; » 0.411 Q] 0.382Q
Coil inductance.s » 260 [uH] 223uH
Capacitanc€ » 13.5nF 15.7 nF
Size 218 x 350 mm| 218 x 300 mm
Resonance frequengy 85.0 kHz
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