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A Study on the Controllability of Clutch/Brake Steering for
Low Speed Tracked Vehicles
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Abstract : Various steering systems are used for agricultural automation especially ridge planting machines.
The flexible continuous tracks with skid steering are suitable solutions. Considering the size of the
machines, the tracks must be controlled using the clutch/brake steering system, which causes discontinuity.
In order to use autonomous steering, the fast on-off control on the clutch should be applied. Knowing the
turning radius during steering by the on-off operation is essential, which can be obtained with the detailed
system simulations by Amesim. It has been found that the on-off frequencies and the turning radius has
linear relationship in most usable high frequency spectrum. Thus, the fast on-off control of clutch, as an

autonomous steering assistance system, makes it easier to steer tracked vehicles with suitable sensors.
Key Words : Ridge planting, Tracked vehicle, Skid steering, Clutch/brake steering, Amesim
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Photo. 1 Tracked vehicle for garlic planting
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Fig. 1 External force of tracked vehicle
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Fig. 5 Engine performance
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Fig. 9 Powertrain simulation result: engine speed
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Fig. 10 Powertrain simulation result: sprocket speed
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Table 1 System parameters

Parameter Value Unit
body mass 500 kg
distance between tracks 1.384 m
moment of inertia 10 kgm?
V-belt stiffness 2x10° N/m
V-belt viscous friction 1 N/(m/s)
engine moment of inertia 14 kgm?
V-belt pulley diameter 150/200 mm
Sprocket diameter 0.17 m
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