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Hydraulic Level Control System of Combine Body

S.S. Lee J.H. Mun W. Y. Park C. H. Lee

K. S. Lee H. Hwang

ABSTRACT

In harvesting rice and barley using combine, the inclination of the body caused by the irregular surface condition of
the field and the soil sinking from the unbalanced weight during the grain collection used to make harvesting operation
difficult and even impossible. To overcome such a problem, hydraulic system for automatic and manual leveling control
of a combine has been developed. The system was composed of the combine body and the hydraulic level control
system mounted on it. The maximum height of ground clearance was set up to be 290mm. And the limit angle of the
leveling control was set up to be £7°. The proposed controller and hydraulic system was implemented to the prototype
combine. The prototype combine was designed and built as a separable structure with the body and the track of it. This
paper shows results of a specification and design testing with the hydraulic level control system for body of combine.
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(@) Initial state

(b) control state(up)

Fig. 1 Schematic view of leveling linkage mechanism
for kinematic analysis.
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Fig. 2 Schematic view of leveling linkage mechanism
for kinetic analysis.
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Table 1 Specifications of slope sensor and potentiometer

Slope Sensor

Potentiometer

Maker TORICA Co.(Japan) Maker TORICA Co.(Japan)
Total Range + 10° Electronic Angle 90+ 5°
Resistor 120 k< Resistor 2 k&
Temperature Range (operating) -20 to 80C Temperature Range(operating) -20 to 70C
Response Time 0.3(Time Constant) Linearity +3%
Voltage Supply 12V DC Voltage Supply 12V DC

428



Table 2 Specifications of Combine

Items Specifications

Length 4,075 mm

Feature Width 1,880 mm

Height 2,180 mm

Ground Clearance 190 mm
Power Train HST

Width 450 mm

Track Pitch 90 mm

Contact Length 1,490 mm

Brake Dry Disk

Weight 2,512 kg
Maximum Attitude Control Angle +7°
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Table 3 Constant of design

Constant Value Constant Value
a 180 mm f 344.4 mm
b 67.7 mm i 560 mm
c 101.4 mm Qy 11.9°
e 169.1 mm 8 101.53°
m, 750 kg my 850 kg
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Fig. 6 Height trend of Combine body.
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Fig. 7 Hydraulic pressure trend of Combine body.
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