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Development of 3 Generation Wireless In-Wheel Motor

Hiroshi Fujimoto Osamu Shimizu Sakahisa Nagai  Toshiyuki Fujita Daisuke Gunji  Yoichi Ohmori Takukazu Otsuka

Short cruise range is one of the biggest problems of electric vehicles. To solve this problem,

dynamic wireless power transfer is proposed.

We developed 3rd generation wireless in-wheel motor which has all components used for dynamic wireless charging and driving,  active

rectifier, inverter, motor,

in the wheel. The inverter and active rectifier adopted novel SiC power devices which are 80% smaller than mass

product. The electric vehicle which has two 3rd generation wireless in-wheel motor on rear wheels is also developed. This system achieved

20kW wireless power transfer and 92.5% wireless power transfer efficiency from DC to DC at bench test. Dynamic wireless power transfer is

realized in local area with vehicle.
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Fig.1 3" Generation Wireless In-wheel Motor

2.2, FEEHORE

F—=0y FOBRKIICET AL Db AR FHHETH 2.
B ST A —H % Table. 1 (IR, B I e (Nl OB
WZIFERQ) ZHN TV S,

Table.1
ltems Values
Vehicle Total Weight(w,,) 1680kg
a 0.12
b 0.034
Radius of Tire 0.3m
Maximum Acceleration 0.4G
Maximum Speed 150km/h
Maximum Output 100kwW
Fgrive = aw,, + bv? (1)
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Fig.3 Component Layout
Table.2 Specification of Motor

Iltems Values
Maximum Torgue 510Nm
Maximum Speed 1330rpm
Maximum Current 91Arms
Outer Diameter 364mm
Height 39
Number of Poles 28
Number of Slots 30
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Input Terminal
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Fig.4 Motor
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Table.3 Specification of Inverter and Converter

Items Values
Maximum Current 91Arms
Maximum DC Voltage 730V

Maximum Output(Inverter) 25kW
Carrier Frequency(Inverter) 20kHz
Active Rectifier Frequency | 80~90kHz
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Mass Produced Prototype

Fig.6 SiC Device
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Table.5 Specification of WPT Coils

Items Tx Caoil Rx Coil
2nd 3rd 2nd 3rd
Length | 1500mm 1086mm 254mm 230mm
Width 490mm 318mm 387mm 230mm
Height 45mm 45mm 37mm 26.5mm
Turns 14 12 28 13
Layers 1 1 1 2




Resonant Capacitor
Fig.8 Transmitting Coil

Permissible Area for Coil
(®300)

.
o
o
o
.
.

. -, Maximum Length

Road Clearance

Fig.9 Permissible Area for Receiving Coil

ZEIAANVBERRIC T =T A FE Y v VBRI L - TR S
D, EBIAAINEDENIT T YA oA AARICER T
TWBEE, INULDT=DIZaA L E ZBICLTHDLETH
5. AWETIRET DV AT ATaf v E iR FIcH#+5
ZLICEoTC, =TX Y v ER/MELDD, BEiEINZ T
WHT2D, T A OFAEZEEREOT- DI Fig. 9 ITRT 4
A Y OEEEBE LI RH ORISR T 2088 H 5.

AXDOERNEBE LI GEOR— R V7T REadf
NVDBERIETEDBIRE Fig. 10 1TRT. ZA VLE 320~
400mm DFERZR LTS, 2 2 THEZ A ¥ OZETRITAK 20mn
ELTHEAL TNV S.

O—RI7UT T URERDDI2OIIEZ A YRERELT
52 k%%@#é#,34»®Mﬁ&%¢é<#é_k#%
REITHD Z ENa5.

430 ! ! ! R400
400 1 R 1 R360
S e e Pt = R320

300 f---emmmmmmees A domme e e :
250 p--enenneneeeed s~ oot et
150 fesemeememeendeees ; ;

TR SR N/ S S —

..........................................................

Maximum Coil
Longitudinal Length[mm)]
[~]
=3
3

w
(=}

(=]

(=]

Road Clearance[mm]

Fig.10 Coil Length Change by Road Clearance

4. #RE
41, A NRT RA—H
AIELTzaA VDT X —4 % Table. 6 (R T
Table.6 Coil Parameters

i

mm

Items Tx Coil Rx Coil

Resistance 98.5mQ 28.6mQ

Self-Inductance 247.9uH 101.3uH
Mutual Inductance 23 S5uH
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Fig.12 Maximum Output Test Result
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Fig.14 Dynamic WPT Test Result
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