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Development of Dual Clutch Transmission for VFR1200F
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The dual clutch transmission (DCT) for motorcycles
that provides direct response to throttle operations
without interruption of traction at shift was developed
and installed on the VFR1200F.

This system has two separate hydraulic circuits
for two clutches to provide individual controls. Weak
creep control at departure, deceleration adaptive shift-
down control, predictive cornering shift control,
and other controls were developed to achieve the
advanced performances in the vehicle departure and
the shift change characteristic that are demanded for
motorcycles. With those performances, riders can
enjoy the pleasures of riding without depending on
rider’s skills. Compact design of this DCT system
has made it possible to share the same crankcase raw
casting materials with manual transmission (MT) type
which is developed in parallel, and this design has
enabled the installation on the common frame with
MT system.
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Table 1 VFR1200F specifications
Dimensions (L x W x H) (m) 2.250 x 0.755 x 1.220
Wheel base (m) 1.545
Weight (kg) 267
Engine type Liquid-cooled 4-stroke OHC 4 valve 4-cylinder V-type
Engine displacement (cm?) 1,236
Bore and stroke (mm) 81.0 x 60.0
Compression ratio 12.0
Max, power (kW/rpm) 127/10000
Max, torque (N-m/rpm) 129/8750
Fuel system type Electronic fuel injected (PGM-FI)
Front tire size 120/70ZR17M/C(58W)
Rear tire size 190/55ZR17M/C(75M)
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Fig. 1 VFR1200F with dual clutch transmission

Fig. 2 External view of V4 engine with newly
developed dual clutch transmission

Tv YV (Fig. 2)I3—oDHh 4 v 7 F T, HEXY
LT EAEB X5 [UNICAM] P &R LI v 82 bk
DYy ENy FETHZETYvADETEKELEFIBL
72 VDY ENV M6 O VEIT Y YV, 28 A
Yy vy 7 b EOMARIZED, NT VK
T23Z L IR AT B L, KM T3 E< 7
Zw M PV ORHEERIEL, SR T Y 2 4 — XX
FEDAEBTEEEGIC, VELART Y Y Y OMEk
SRR L PR A FEBLL 72,

20y LA T4 Y (U TBW &FER) 12K 5 2
Oy ML NIV T OB I & TR G E
(UTFPGM-FDIZ&kb, ®WiZo4 #OREHIL -y Y
YN EERDZ L EAREICL 2.

24 v T7—=s37Tar —sRXRERH. ¥Ry b EeTS
UNXRF Ty 7 AL Ty FREL, Y2V 3 V0L
TN L S S EEREOENE T X T FICEE L 2%
WY a4V PTRINT AEETHZET, AR—YYT
7 & U Tt M & T 0 IO N % 130 5 7z,

Mz 7T, DCT DI KD, W T3Eb LW T v
FEfEP BRI E N, 94 VT4 v ra— FTREHIZA
K=V ETEELL T LA TR L 7.

Table 112, VFR1200F O FHEF#EIL AR

3. DCT ORAFEMN 5L

DCT &, MgHE IR E T 2 EHER T H
5. L2L, ZhEE—4HY A MBS 512H 72> T
i, TV VA= ZICNEREL A X2 LDD
BRZREAZARIZ & 5t (O 2 SRR L r i s b &
W F 7z, SNV EEIC X BRI AL OEEES/NT VR
FHFELAWILLEHEBETHS. MAT, v=2T7L b+
VAIyia v (UFMT &) E#E P 2x—28 L
P78, TVY VARSI B A/ —YaTEFY F 4 IC



VFR1200F B7 27NV TS v F I X2y Y3 > DRERE

Table 2 Comparison of specifications of manual transmission and dual clutch transmission

Dual clutch transmission Manual transmission
Clutch type Hydraulic dual Mechanical single
Low 2.466 2.600
Trans-mission gear ratio 2nd 1.789 1.736
3 1.409 1.363
4t 1.160 1.160
5t 1.032 1.032
Top 0.939 0.939
Number of main shafts 2 (Inner + outer) 1
Center distance (mm) 75 75
Engine oil capacity (lit.) 4.9 4.0
Clutch control pressure (kPa) 900
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Fig. 6 Transmission and gearshift mechanism
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Table 3  Shift drum position and gearshift conditions

Engaged gear

Shift drum Gearshift Odd- Even-
position # conditions numbered | numbered

gears gears

1 Neutral N N

2 Start, 1st 1 N

3 1st<2nd shift 1 2

4 2nd N 2

5 2nd<3rd shift 3 2

6 3rd 3 N

7 3rd<4th shift 3 4

8 4th N 4

9 4ths5th shift 5 4

10 5th 5 N

11 5th<6th shift 5 6

12 6th N 6
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ABS modulator

[1] AT/MT MODE SIGNAL

[2] N-D SHIFT SIGNAL

[8] FRONT WHEEL SPEED SIGNAL
[4] REAR WHEEL SPEED SIGNAL
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[10]

11

[12]

[13]

(14
o

[16]

[5] FRONT BRAKE LIGHT SWITCH SIGNAL
[6] SHIFT DOWN SIGNAL

[7] SHIFT UP SIGNAL

[8] SIDESTAND SWITCH SIGNAL

[9] TBW MOTOR OUTPUT

[10] TBW TP SENSOR SIGNAL

[11] AP SENSOR SIGNAL

! [12] CKP SENSOR SIGNAL

: [13] #1 CLUTCH OIL PRESSURE SIGNAL
: [14] #1 LINEAR SOLENOID OUTPUT

; [15] #2 LINEAR SOLENOID OUTPUT

= [16] CLUTCH OIL PRESSURE

[17] OIL TEMPERATURE SIGNAL

[18] #2 CLUTCH OIL PRESSURE SIGNAL
[19] SHIFT SPINDLE ANGLE SIGNAL

=7 [17]

[18]

[20] OUTER MAINSHAFT REVOLUTION SIGNAL
[21] SHIFT CONTROL MOTOR OUTPUT

[19]

[20]
-[21] -

[22] SHIFT DRUM ANGLE SENSOR SIGNAL
[23] INNER MAINSHAFT REVOLUTION SIGNAL

[22]

[24] SERIAL COMMUNICATION

[23]

Fig. 9 Diagram of control system
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Fig. 14 Early shift down logic during deceleration
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