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Development of an Automatic Leveling Mechanism
and Response Properties for the Slope Tractor
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 Abstract

When a slope tractor works on the slope land, it travels usually along the contour and slope line. In that case, the
efficiency of work generally decreases and the safety of the operator caused by the overturn of the tractor should be
considered. Maintaining the tractor body being horizontal during the travel is crucial to solve problems.

To overcome such a problem, an automatic leveling control system for slope tractor has been developed. The system
composed of sensor for measuring rolling and pitching inclination of the slope tractor chassis, controller, hydraulic control
system and mechanism. The limit angle of the leveling control was set up to be £15° for rolling, £7° for pitching.
The proposed control and hydraulic power system was implemented to the prototype slope tractor. This paper shows results
about development of the automatic leveling mechanism and response properties for slope tractor.
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Fig. 4 Schematic view of slope tester.
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Table 1 Specification of tractor.
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Fig. 6 Displacement of hydraulic cylinder by slope angle.

Performance Speed 0 - 30 km/hr
Draft force 250 kef
Type Independent
PO Shif E
Type Diesel
Engine Max. rpm 2,850 rpm
Output 36PS / 2,700 rpm
Feature Length X Height X Width 3,450 X 2,050 X 1,400 mm
Tire Front 8 - 16(4PR)
Rear 12 - 24(8PR)
Weight 1,660 kg
Control Angle Pitching £7°
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Fig. 10 Result of response test of attitude control system at the flow rate of 10 I/min and the rolling angle of £ 10°.

Fig. 11 Automatic leveling of control system at £35° pitching operation.
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Fig. 12 Results of response test of attitude control system at the flow rate of 10 /min and the pitching angle of +5°.
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