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Development of a Depth and Working Load Control System for Tractor Using a
Proportional Valve

S.S, Lee J. Y, Lee J, H Mun

ABsiract

Depth and working load control is one of the most important technique in control system for tractor rotary implement
automation. Keeping the depth consistent is critical to bring along crops and to improve the efficiency and quality of the
following operations. Keeping the load of engine consistent is an essential factor for the efficiency of operation and engine
protection of tractor. In this study we investigated the possibility of application of depth and working load control system
for tractor using a proportional valve through field tests. Depth control was implemented by the ascent and descent of 3 point
linkage for the change of setting depth. There were 4 mm and 5.2 mm control deviations for setting depths of 50 mm and
100 mm, respectively. Load control was operated appropriately by the ascent and of descent of 3 point link for the change
of setting working load. The standard deviations between setting load and engine load were 171 rpm at 1.3 kmvh and 164 rpm
at 2.3 km/h tractor travel velocity. The results of experiment showed that the characteristics of response was sufficient to be
used as the implement depth and working load control system for tractor using proportional valve.
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Table 1 Specification of the gear

Material SCM410
Tooth 78
Module 1.5

Diameter 120 mm
Length 20 mm

Table 2 Specification of the magnetic pickup

Maker Hyundai Autonet Co. Ltd.
Model HA-33801

Power supply DC 12V

Rated speed 60-9500 rpm
Output Pulse

Table 3 Soil properties of the test field by USDA classification

Composition(%
position(%) Texture Cone Index (CI)
Sand Silt Clay (KPa)
345 44.1 214 L 347
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Fig. 5 Relation between liftarm angel and depth of rotary implement.
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Table 4 Specification of implement

AO horizontal distance 8.0 cm
AO vertical distance 45.0 cm
BC distance 242 cm
CD distance 42.7 cm
AD distance 33.0 cm
AE distance 78.8 cm
ER distance 454 cm
AR distance 117.7 cm
Rear tire radius 62.5 cm
Liftarm angle (a) -20°- 60°£2°
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