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Development of Leveling Control System‘ for a

Slope Land Tractor
Performance of leveling control by hydraulic system —
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S. S. Lee K. S. Oh J. Y. Lee H. Hwang

ABSTRACT

In this study, the leveling control system for a tractor has been developed. The experimental model showed
that the implementation of the proposed hydraulic control system for the prototype design of a slope land
tractor was feasible. The front axle was designed as a center pin type and the rear axle was designed as a
trailing arm type. The leveling control of the body on the slope land was accomplished by controlling the
height of the right and left trailing arms using the electronic controlled hydraulic cylinder. The maximum
leveling control angles were *15° for roll angle and *£7° for pitch angle. The front and rear wheel drives
were transmitted by gears from the main shaft to the final drive. The adaptability of the hydraulic control
system was tested and investigated by analyzing the system response in time and frequency domain. The
hydraulic control system on a step input showed a linearly increasing trend without any overshoot state. The
hydraulic control system on a frequency input showed a little phase differences and gain drops within the
range of 0.3Hz. ’

Keywords : Leveling control system, Hydraulic system, Slope land tractor, Leveling performance.
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Fig. 2 Front Axle.
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Table 1 Specification of tractor used

H27W A3F 2002 62

Speed 0~30 km/hr
Performance
Draft force 250 kgf
PTO Type Independent
Shift 3
Type Diesel
. Cylinder 4
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
. Front 8~16(4PR)
Tire
Rear 12.424(8PR)
Weight 1,660 kgf
Maximum Rolling +15°
Attitude
Pitching =7

Control Angle

(a) Slope line travelling

(b) Contour line travelling

Fig. 3 Tractor travel on the slope.
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Fig. 4 Diagram of hydraulic circuit.
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Fig. 5 The solenoid valve drive circuit.
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Fig. 6 Interrupt generator for the experiment.
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Fig. 7 Results of step response test of
attitude control system at the flow
rate of 10 ¢/min, the speed of
2,000 rpm, and the rolling angle of
+13°, —13°.
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of attitude control system at the flow
rate of 10 ¢ /min, the speed of 2,000
rom, and the rolling angle of £7°.
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Fig. 10 Bode diagram of attitude control
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min, the speed of 2,000 rpm, and
the rolling angle of £7°.
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