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Development of an Engine with 3-speed Automatic Transmission for “TRX650FA”
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ABSTRACT

The world’s first engine with a torque converter has
been developed for the paramount TRX650FA in
Honda’s utility oriented ATVs (All Terrain Vehicle). A
linear solenoid valve and a hydraulic clutch control the
creep phenomenon at an idling peculiar to the torque
converter. The start-ability is equal to a wet automatic
centrifugal clutch for conventional ATVs. A pleasant
running like automobiles was realized by employing
electronically controlled three-speed automatic
transmission. To assemble the transmission and the
engine using an existing production line was enabled
because the lubrication systems of both the transmission
and the engine were designed in common. A substantial
mass reduction was achieved by the optimizing design
of each part.
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Fig. 1 External view of TRX650FA
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Fig. 2 Cutaway model of TRX650FA engine
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Fig. 3 Engine performance curve

Table 1 Specifications of engine

Liquid cooled 4-stroke

Engine type single cylinder
Displacement (cmd) 648
Bore x Stroke (mm) 100 x 82.6
Compression ratio 9.2:1
Valve layout OHV 4-valve
Max. output (KW/r/min) 27.3/5500
Max. torque (Nm/r/min) 49.9/4500
Engine mass (kg) 59.8

Torque converter

3-element, 2-phase

Creep control system

Direct hydraulic controled
system by linear-solenoid

Transmission type

Constant-mesh type
3-speed automatic
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Fig. 4 Structure of torque converter
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Fig. 5 Cutaway model of torque converter

Table 2 Specification of toque converter

Hydraulic diameter (mm) 146.5
Impeller 28
Number of blades Turbine 23
Stator 15
Torque converter dry mass (kg) 3.0
Max. torque (Nm/r/min) 49.9/4500
Vehicle dry mass (kg) 273
Torque mass ratio (kg/Nm) 5.5
Used oil type Engine oil
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Fig. 6 Torque converter performance curve
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Table 3 Comparison of toque converter size

Hydraulic diameter (mm) 146.5 150 168
Impeller| 28 23 23

Number of blades Turbine 23 21 21
Stator 15 11 11

Torque converter dry mass (kg) 3.0 3.3 4.0
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Fig. 9 External view of one-way clutch
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Table 4 Operating conditions

Elements engaged Clutch Mechanical shifter
Actual gear Low | 2nd | 3rd D/N/R
Neutral N
Low O D
2nd O D
3rd ®) D
Reverse O R

Table 5 Solenoid application and actual gear

On-Off Solenoid
Actual gear A B
Low On Off
2nd Off Off
3rd Off On
Control IC
Relay control
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Fig. 14 External view of valve body
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