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Tractor Design for Rotary Tillage Considering
Lift Resistance
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Summary

The purpose of this study is to develop design equations to calculate optimum specifications and di-
mensions such as weight, engine horsepower, etc. of the tractor necessary to perform stable rotary til-
lage.

The main results of this study are as follows.

1. A wheel-lug ought to receive a special resistance in downward direction which resists the lug’s
upward motion on wet sticky soil surface. The authors introduce a new academic name of the “lift
resistance(_ L RIS, 452 38)” for such a force which resists retraction of a wheel lug from
the soil in the upward trochoidal motion. This force is composed of the frictional force acting on
the trailing and the leading lug side, and the “perpendicular adhesion (SR % 1, 92 234)”
acting on the lug face and the undertread face on adhesive soil. :

2. The “lift resistance ratio(_tFIEHTIFREL, 35 FH A 5)" and the “perpendicular adhesion ra-
tio(BAE & NS, R AS)" were defined, which are something similar to the defini-
tion of the motion resistance ratio, the traction coefficient, etc..

3. The design equation of the optimum weight of a rotary tiller mounted on the tractor derived by
calaulating the forces acting on the rotary blades.

4. The design equations to calculate optimum specifications and dimensions such as weight, engine
horsepower, etc. of the tractor necessary to perform stable rotary tillage were derived.

It becomes clear that the optimum weight of a rotary tiller and a tractor can be estimated in blan-
ning design by means of putting about 21 design factors of the target into the equation.

These equations are useful for planning design to estimate the optimum dimensions and specifica-

tions of a rotary tiller as well as a tractor by the use of known and/or unknown design parameters.
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Fig. 2 Rotary tilling resistance
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Fig. 3 The forces acting on the rotary tiller
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Fig. 4 The forces acting on the rotary tilling

tractor
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Fig. 5 The deformation of rubber wheel and the

acting position of the lift resistance
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