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Development of a Draft Control System for Tractor Using a Proportional Valve
S.S. Llee J Y. lee J. H Mun

Draft control is key technique in plow control system for automation of implement control system. To make the consistent
draft force is an essential factor for preventing the reduction of working efficiency by tractor's slip and also improving the
working efficiency. Therefore, the purpose of this study is to develop the draft sensor for draft control of plow and evaluate
the usability of the algorithm of draft control system using proportional control valve. The developed draft control system
could extract the draft force very well regardless of draft condition, change of setting draft force and response time in the
response characteristic test. The maximum draft force at 3-Point linkage was 10,000 N and the deviation of the control
system was 125.8 N in steady state condition. The developed control system worked very well with regard to the change
of draft force in field and even in soil condition with soil reaction. The results of experiment showed the characteristics
of response was sufficient to be used as the implement draft control system for tractor using proportional valve.
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Fig. 1 Schematic design of draft sensor (S : Sideways components V : Vertical components H : Horizontal components).

Table 1 Specifications of the strain gage used in the draft sensor

Model No. KFG-5-120-C1-11 Gage Factor 2.11+1.0%
Gage Length S mm Adoptable Thermal Expansion 11.7 ppmv/C
Gage resistance 119.840.2 Q Transverse Sensitivity 0.40%
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Fig. 2 Control algorithm of the draft control system.
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Fig. 4 Indoor tester attached soil-bin.

Table 2 Specifications of the tractor

(b) Front view

Length 3448 mm Front 9.5-18
Tire
Chassis Width 1610 mm Rear 13.6-28
Height 2265 mm Weight 17,400 N
Shaft Distance of tire 1820 mm Speed 0-30 km/hr
Front 1254 mm Engine 4 cycle, 4 cylinder
Trend of tire
Rear 1142-1344 mm Engine Ouput 47 ps/2,600 rpm
Height Clearance 365 mm 3-Point linkage Category type I
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Fig. 5 Schematic diagram of the draft control system.
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