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Development of 5-speed Dual-clutch Transmission System for All-Terrain Vehicle
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A dual-clutch transmission, Honda's first, has been
developed for use in utility All-Terrain Vehicles (ATVS).
The developed system targeted a comfortable ride and
fuel economy while maintaining the off-road running-
through performance typical of an ATV, by leveraging
the aspect of the transmission efficiency of a dual clutch
transmission being equal to that of a manual
transmission. This system was developed without
changing the transmission axis configuration, the
locations at which the clutch and change gear are
attached, or other basic elements of the layout, based on
the engine being equipped with a manual transmission.
The gearshift system was kept simple by adapting a
motor-driven gear shift system and simplifying the
hydraulic changeover circuit so that the number of
operating devices could be held to a minimum. These
features also allowed the developed transmission to be
mounted on the same frame as that of the manual
transmission vehicle.
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Table 1 Transmission categories for ATVs

manual transmission

Categories Typical ATV Merits Demerits
) . The same basic construction asl]
E:gctrg%smhlftlil Hondal manual transmission] Manual shift onlyOJ
?ESgP)D TRX420FM | The same off-road ability as(] Necessity for start clutch

Torque converter[] Hondall

Mechanical control for start]

Completely different in construction[]
Lower transmission efficiency due to torque converter(]

Lower in cost

with 3AT TRX680FA | Smooth start and shift Necessity for shift device each gear
Hydraulic-O Completely different in constructiond
mechanical O Hondall Smooth driving and low vehicle[| Lower transmission efficiency due to HFTO
transmission[] TRX500FA | behaviour due to gear shift Necessity for start devicell
(HMT)O Lower capacity for transmission
Completely different in constructiond
Smooth driving and low vehicle[]| Unsuitable for ATV's usability(]
Belt converter Other behaviour due to gear shift0) Lower transmission efficiency due to belt converter(]

Necessity for start deviceld
Lower capacity for transmission
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Fig. 1 Appearance of TRX420FA
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Fig. 2 Appearance of engine
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ECU
Centrifugal clutch

Engineld
speed(]
sensor

3 J

Oil pressurel]
control unit
Li
oilg
temperaturel]
sensor ]
Vehicle
on-offc] § speedl
\ solenoid & 1st clutch ssnsorl:l
(Dual clutch) (Rear)
2nd clutchd
(Dual clutch)
Vehiclell Transmission
speed [
sensor(] Control motor {5 Shift fork
(Front) Shift drum 0
| position sensor

Operation unit

T S )

Angle sensor

Fig. 3 System configuration

0720



ATvOoooooboboboooobooboboobobooo

gooogono

41. 0000

gbobobobobobooooboobooobooboban
goboboooooooboboboboboboooboooo
gbobooooboooboboboboboboboooboo
goooooooooooooboobobobbboboboo
ATvOooooooboobobobooooooobonbo
gobobooooooooboooooooboboboooooon
gbobobobooooooon

42.0000000000000DO

goboboboboboobooooooooooooon
gbooobooooooobobobobobobooboooo
gobobooooooobobobobobobooboooo
gbooobooooooobobobobobobooboooo
goboboooooooboboboboboboooboooo
000000 Od0OFg. 5000000000000 0O0OO
goodoooooooooobooboboobbobobooo
ggoodoooooooooboooobobbobbbooboooo
gobobooooooobooboboboboboooooo
gboboooooooboobooooboobobooooo
oo ATVODODOOOoOOOooobooooboooobo
goood

gobobobobobooboobooooooooooon
gbooboooooooboobobobobobooboooo
gooboooooooboobobobobobooooo
gboboooooooboboboboboboooooo
gooboooooooboboboboboboooooo
gobobooooooooooooooooobooooon
gobobooooooobooooooooboboooooo
gbobooooooooobooooboboboboonoog
gooboooboo

43. 0000000000

gbobobobooboobooobooobooooboooon
goobooooooobobobobuoboboooooo
gboboooooooboboboboboboooooo
goobooooooobobobobuoboboooooo
gbobooooooobobobobobobobooo
gboboboooobATVOOOoooobooboooo
gboboooooooboobobobobooobooobooon
goboobobooboboooboooboobooboobogn
gboboooooooboobobobobobooooo
gboboooooobobobobobobooboooo
00 Fig.6 O0O0O

gbobobobobooboooboooboooboobooboan
goboboooooooooobooboooooooboboobooooo

g 730

gooobbobooooooobooboboooooooobooboon
gboboboboboooooobooobobobobo
goOoOoQo0 re.70000000000O0O0O0O0OOO
gbobobooboooboooboooobooboboboonoo
goboobobooobboooboooboooboboooo
gbobobooboobooooooooobobobobo
gboboboboboobooooboboobobobobo
gbooboooooooooobob

2nd clutch

2nd, 4th,00
reverse gears

1st, 3rd, 5th0

Fig. 5 Design of gears and clutches in transmission

2nd clutch  1stclutch  On-offd

solenoid

Control unit /

Engineld
lubricant

oo ———
D = o
—— =
[
Linear solenoid
Fig. 6 Hydraulic circuit
Oo
38
SE
L
%3
i e }
[&]
—
Control0] ;
phase 1 2 3 Time

Fig. 7 Linear solenoid control chart



Honda R&D Technical Review

Vol.20 No.2 (October 2008)

gboboboboooboobooboooooooooon
gobooooboobobooobooobooobooboooboon
goboooboobooobooboobooboobooboboooboo
gobobooboooooooooboooooooboobooooo
gbobooooooobobobobobobooooo
gobobooooooooooobooooooboboobooooon
gobooooooooooooooooobobooboooooo
gboboboooooboooboboboboboboboooo
gobobooooooobobobobobobooooo
gbobobooooboobooboboboobooo

44. 0000000000000

gbobobobooobooooboooooooooon
gbobooooooobobobobobobooboooo
goooooooooooooboobobbbobbon
goboboooooooooobooboooooooboobooooo
gobooooooooobooboooooooboboooooo
gboATVODOOoooooooooboboboboo
goboboooooooboboboboboboooooo
gbooboboobooboobooboobodTRX4200
goboboooooooboboboboboboooooo
oooooonD Fg.8 0000

gboboboboooooooboooooooooo
gbooboooooooboboboboboboooboooo
gooooooooobobobobobobooooob
gbooboooooooboobobobobobooboooo
gobobooooooobobobobobobooooog
gooooooooooobooobobobobobbbobobon
goobooooooobobobobuoboboooooo
gboooboooboo

goobobobobobgon ATVOOooooooo
gboboooooooboboboboboboooboooo
goboboooooooobooboooooooboboooooo
gbobooooooobobobobobobooboooo
goobooooooobobobobouobooooooo
O00O00Ooooog Table2 OOOO

ECU Shift fork

Shift drum
ControlOJ
motor

Shiftd

mechanics Shift drumO

position

Reductiont
gear

Gearshift spindle
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Table 2 Shift drum position and engaged gears

Shift drum position]

(Sequential) Reverse [Neutral | 1-2|2-3|3-4|4-5| 5

1stdd
clutch

2nd0d
clutch

-0 -0 | 1st|3rd|3rd| 5th | 5th

Engaged gear
Reverse -0 |2nd|2nd|4th [4th | -

Shift control motor[]
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Fig. 9 Control of control motor
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Fig. 10 Rotation difference
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Fig. 11 Arrangement of switches
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