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Behavior of Link Force in Three-Point Linkage
for Rotary Tilling Tractor

Takao IKEMI and Eiki Dot
Laboratory of Agricultural Machinery, Faculty of Agriculture

Abstract : The effects of tilling load to link force acting of three-point linkage for rotary

tilling tractor were discussed. The outline is described as follows.

(1) Fluctuations in link forces are affected by soil texture. The effects are considerable in
sandy soil and the steep fluctuations from zero are produced frequently.

(2) Link forces are divided into three modes according to their directions. It is affected
by intensity of tilling load.

(3) Tensile force acts on upper link and compressive force acts on lower link under
heavy load. Compressive force acts on upper and lower link respectively under light
load, and under very light load compressive and tensile force acts on upper and lower
link respectively.

(4) A linear relation was recognized between mean tilling torque and mean link force, and
it was shown clearly in the range of large tilling torque.
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Table 1. Tested tractor‘ and rotary tiller- ’

Tractor ) )
Engine power ‘ 12.5kW (17 ps)/2700 rpm
Mass o 735kg
Wheel base 1430mm
Rotary tiller C
Mass o 1 200kg - )
blades 30 (NATAZUME)
Three-point linkage S
Upper link 205mm
Lower link 625mm

Fig.3. Lower link equipped with octagonal ring. Fig.4. Three-point linkage for measurement.

Table 2. Soil conditions

Soil texture Sandy silt loam
Moisture ratio 11.3~16.3%
Soil hardness 147~1130 kPa
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Fig.6. Typical equlllbnum of forces in rotary tiller.
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Fig.7. Typical relation between link forces and resultant force of tiller.
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Fig.10. Sample of link force behavior in heavy Fig.1l. Power spector of link force.

tilling load. (rotor shaft speed: 189 rpm,
tilling pitch: 11.9em, soil surface hard-
ness:834 kpa ).
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Fig.12. Relation of link force to tilling torque.
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