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The two motors employed to drive the rear wheels
in the SPORT HYBRID SH-AWD system were
developed to balance compactness, high power, high
torque, and quietness. Stators employing concentrated
windings were used to reduce the size of the motors,
and development focused on the combination of slot
number and pole number, the magnetic circuits, and
control methods in an attempt to satisfy one of the
development goals, the reduction of torque fluctuation,
which is a cause of vibration and cabin noise.

A Gradually Enlarged Air Gap was adopted
for the magnetic circuits. The Gradually Enlarged
Air Gapshape offsets the centers and modifies the
curvature of the rotor and the stator, producing
continuous change in the air gaps with the rotation of
the rotor. The application of the Gradually Enlarged
Air Gap method made it possible to reduce torque
fluctuation while also controlling decline in torque.
Superposition of higher harmonics was applied as a
control method. This control method reduces torque
fluctuation by superposing high-frequency components
on the motor traction control current in order to cancel
the torque waveform peak.

The newly developed motors realize a 50%
reduction in cogging torque and torque ripple in
comparison to the previous specifications, and motor
vibration has been reduced by 10 dB and cabin noise
by more than 13 dB.
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Fig. 1 SPORT HYBRID SH-AWD system

Table 1 System specifications
System power [kW] 281
Engine Type V6 3.5L, Direct injection, SOHC, VTEC 24-valve

Power [kW] 231 at 6,500 rpm
Torque [Nm] | 371 at 4,700 rpm

DCT Motor | Type
Power [kW] 35 at 3,000 rpm
Torque [Nm] | 148 at 500 to 2,000 rpm

Interior Permanent Magnet Synchronous Motor

TMU Motor | Type
Power [kW] 27 at 4,000 rpm (x 2)
Torque [Nm] | 73 at 0 to 2,000 rpm (x 2)

Interior Permanent Magnet Synchronous Motor

Battery Type Li-ion

\oltage [V] 260

2.3. EAEREHES

Fig. 312 AWD HIfIZ 1) 2 24 BE) B BE & 7R d.
277 v 7 OREA R NIHGEIRIEIZIE U T Hids % O 7
% _DOE— & & IV TERE 1A E K ORE T v o
IZEAE D, BRI AEARE NG A2 B2 %5 2 & 23 TEE
Thb. X612, K 2T LFFERPONERTHRE L 72T %
L — BB L THRIZ S A, BERNC BB %
BHOAEANT ZEBNWRAENEAWD Y AT 4 TH 5.

24. TMU LU TMU E—4%

TMU OAHEIX % Fig. 4 1289, TMU 137546 DD € —
5, BB & U)EERE D S Rk S h B *Y,

Fig. 512 TMU £—4 %#/3§. E— 2R3 HEHE X 2
F— 2RO IPME®—4%, Zuy b2 /Ex—Y 3 Vik
M 12 21w b (8pl2s) LR L /2. /NULAEHM & L,
TMU & — 2 (2% = 2 A L7z @,

Battery —
(BAT) ) — O\/ AWD
EV Drive | ja— 5 0 o \ mode
=—n: O 1 ' i 0 o“ 5
iEngine Drive} ive iHybrid Drive! Engine Drivel 1S
iENg i EV Drive :Hybrld Drlve: Engine Drive; gencraton
1 |* Engine Drive DCT Motor and

* Engine Drive

* TMU Motor Drive ;* Engine Drive
* Motor Assist

[+ DCT Motor Generation| TMU Motor
|« Efficient Generation i

[* TMU Motor Drive

DCT Motor

.

Engine TMU Motor !

I
<l
BA

Drive

Drive

Regeneration

Fig. 2 Operation of SPORT HYBRID SH-AWD hybrid
system

Deceleration (Brake

Outer Deceleration

X hccoloration

Drive Partial acceleration

Outer
wheel

Outer

wheel
O torg Cfﬁ @ torque, 3
& L ds=

3 e
Inner 4 Inner
wheel V.
@ torque;

ue,
Oi
\J Transfer

Electricity Supply

Electricity Transfer

Fig. 3 Concept of torque vectoring



Honda R&D Technical Review

Vol.27 No.1 (April 2015)

2.5. TMU £ — 2 {54815

Fig. 613 2.2. fiids K U° 2.3. @i TN A TY v FU 2
FLFRL =Y 3 VIZkTB TMU & — 2 OREN LB
MAERNT. MRS T — 2 M, MO Lo AR L TE
D, 75 7 RhOERTHE NS T — 2 BEGHETH
3. EV FSERNIEMEES L 2 #, EV F 94 7E—F
B ML FEEAED RS, £72 AWD HIfEEE— 2
AR IRC IR > 7P 2 9 2 O Tl L bL i
BbH 54 TMU € — 2 hMflibis.

One-way clutch

Double-pinion planetary
‘D deceleration mechanism
A

Motor Motor

Fig. 4 External view of TMU

Housing

Stator

Fig. 5 Configuration of TMU motor

80
e \lotor torque
A City drive
O Highway cruising
60 O X EV launch
= X EVdrive
Z >\4|_ O Slope climb
o 40 | + Torque vectoring
g
S X
20 | A A
A of
O O
0 . X .

0 2000 4000 6000 8000 10000 12000
Motor speed [rpm]
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