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Development of Honda E-Clutch System for Motorcycles
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We have developed the Honda E-Clutch system,
which allows starting, gear shifting, and stopping
without manually engaging or disengaging the clutch
while permitting manual clutch operations when
necessary. The clutch actuator added to the existing
engine enables controlling the clutch automatically.
With the three-split construction employed in the
engine-side clutch lever and by the appropriate
detection of rider’s manual clutch operation, the
system permits smooth change over from automatic to
manual and vice versa. Equipped with the automatic
clutch, the rider can now enjoy sportier and easier
riding than before while maintaining an option of
manual clutch operations. The system is configured
to minimize restrictive factors in mounting the new
system to the vehicle so that it is applicable to various
types of motorcycles.
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Fig. 1

Drivetrain system types and operations
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Fig. 3 Appearance and size comparison between MT
and with Honda E-Clutch
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Fig. 4 Internal structure of clutch actuator
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Engine-side
clutch lever

(a) Conventional engine-side clutch lever mechanism

Engine-side clutch
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lever (lower)

(b) Honda E-Clutch lifter

Fig. 5 Engine-side three-split clutch lever mechanism
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Fig. 6 Cross-sectional view of clutch lever operation
diagram for engine-side three-split clutch lever

Fig. 7SR $T kS22 T 9 F 7o F 22 —21F, HHD
a2y bue—5 MCUTHIfixh3. MCUIEFI ECU»6
HliOME#H A CAN WRE TRTMY, HilfOIREE 7 5
FTOF2T—-RAORE(T VI ALY —LE—-LDHE
W) 2 BIRPUSIL U Clib) 2 - 5 v F il & FEhi 3 5.

CAN
communication

FI-ECU MCU

Clutch switch signal

Meter indicator signal
Engine RPM
FI control

Throttle angle
L >~ o 2D

Sh\iﬂ drum angle
F————— = —O
Rear wheel

speed Counter shaft RPM

Front wheel speed

Angle signal from

Shift pedal reduction gear
load Handle-side
clutch Iever,,v Motor
N By, < Motor | current
current
Shift
senspr

Fig. 7 System configuration overview
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Default system state
after system startup

Automatic clutch control state

® Can be started just by throttle operation

@ Shift change possible just by pedal operation

@ Clutch automatically disengaged when
motorcycle stops

Change to manual
operation using
clutch lever

>
P —

Return to automatic
control when

Manual operation state
(No involvement of control)

® Same state as conventional
manual transmission

conditions are met

Stop
,,'.r.».-:_.:f =1
o B
-
S—— Resume

Automatic clutch control indicator

Fig. 8 Operation overview at System ON
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Fig. 9 Transition image of each operation state at ignition on, engine start, starting, cruising, and stopping
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(a) Upshifting during acceleration
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(b) Downshifting during deceleration

Fig. 10 Operating image at UP, DOWN shifting
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T T A
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~ [ Engine ] —
Cooperative
control

Honda E-Clutch

Clutch state: Partially engaged
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Quick shifter Cooperative
control
Clutch state: Engaged

Fig. 11 Comparison of driving force between Honda
E-Clutch and quick shifter during upshift
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Fig. 12 System ON and System OFF
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Fig. 13 Relationship between clutch state, engine-
side clutch lever angle, and engine-side
clutch lever load
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Fig. 14 Relationship between engine-side cultch lever
load and motor current

WMNTFig. 1412, =V P ll2 5 9 FUN—fiE &
E— A BERDOHERERNT.

TV Ty FLN—fiEEE - 2 BRHROBKKRIE
Wiz 161 TlaaL, 72F 2T — 2 OEHHIAIZIEE
THEESD. ZHEE—ZDTIVDT )L 3 RN &Y
VaVEYHIZELCBE T 2L 3 YORED, fEE) AN
KV REB-OTHE. 2T, TV F 2T — & 5 fFH
7RO BNE TOBRGRMA &, € — 2 MEMIES T ) &
Vg VEWE T Ty FERRBN EERE FE S,
B L BRI, YOES Fm ik 2 72lETh %
(4), (5)

LAl RAE, SERMEFE TSI LT, mERTHE
U2 RREmOM A 26> &MiEL, E—2 441V
FEREIT O o Ty F HEHIE A FEBLL 72,

5. 939y FRZaTINAREHIET T Y
FEEHFIENIREANDIEIF

2Ty FIZaT AN ABREICK D2 5 v FEEHIEO
— I B I, MEFE Y T FEAEDHIW S BT & 7

5. £720 T 9 F = a TN ARERS 2 T F A
TIRRENR B BEI21E, T4 4 —15EMEE 5 2 w2 4 3
VI TOEBABIELE 55, ¥ AT LANHEEOIRER T A
HA—=DU Ty FLIN—FfEE WU 52 LT, 74

—dr Iy FABRBEE =2 T Ls 5y FEREEZ AR
IDENDB LDk 572 ITIZ 22 il 7k % 3
5.

5.1. 75 v F 7= 2 7 IV AREHIE

2Ty F 2= a T M ABRIERIC 2 7 v F A Bl —
REINAE IR 228, BIEOHIM AR5 L2 5 » F AU
e BN D B, MR K2 T v F~v =2 7 IS ARAE
ORIz D, A4 X—EFNDREr T 9 F L=
DEALR, HRFEFGHEALL A NK I ICTIMNELH 5.
Fig. 15 2B REBOHMOTEERT. (1) 7 T v FREkSIR
TR, 759 F 70 F 2T —232 59 F &L T
ZIRETIE ARV, 7Ty FHIHE FEIELTE 2
7w FOREIZE(IT IS, BEARZEE)IC ¢ R, 2
ZTQ)ORETIE, ETOZ 79 FLa—CfnTng
27y FAA 9 FICTHRIEOARAYINT 2. (2)F2 T v
FIRGE, 3) 7 7w FUIWIRRETIE, v 9 v F TV F 21—
2k 59 FEFBLTCOBIRIEL RS-0, KD
Fro Ty Fv= 2T AN AEEOHW A BEL 5 5. &
Iy FAHHIBEbDO 2 5 v F~ = 2 7 IS ARRAEDO W
E, TV UD s Ty F LN RO AR A AR O KT
B slehk s 7y FHIBME () £0 v g v X YAE) L
E— X EROZEAA, ST 5.

Clutch control type

(" Position | Load Position
feedback feedback feedback
\__control  J control L control

CIutch:state

(1) (2 (3)
Engaged Partially engaged Disengaged

s

i
i

< '

‘: i

c 1

o ;

= : A% ]

5 P !

° ~ Manual clutch

o [V A >: intervention

o a

s judgement

window

Clutch control angle [deg]
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Fig. 16 Resume pattern of clutch automatic control
state depending on vehicle state
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