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A Study on Prediction of Maximum Steering Torque of Tractor on Off-road
S.Y.Kim K S Lee S S lLee S B Lee J W Lee W VY. Park

Abstract

In this study, a mathematical model was suggested to predict the maximum steering torque of a tractor on off-road. The
model took into account the characteristics of soil, including the pressure-sinkage and the shearing characteristics as well
as the primary design parameters of steering system of the tractor. The efficiency of the developed model was verified via
comparison of the maximum steering torque predicted using the model with those measured from steering torque test. The
results showed that the predicted maximum steering torques were in good agreement with the measured ones from the
steering test on soft soil in which tractor is generally operated. Thus, we concluded that the model developed in this study
could be used for prediction of maximum steering torque of a tractor.
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Fig. 1 Schematic diagram of steering system.
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Table 1 Texture and composition of test soil by USDA classification

Composition Soil
Sand (%) Silt (%) Clay (%) Texture
53.5 37.1 94 Sandy loam
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Table 3 Physical properties of experimental ground

Ground types

Ground parameters
Ground-1 Ground-II Ground-IIT
Cone Index (CI), kPa 250 433 476
Cohesion, kPa , 1.65 6.42 9.38
Angle of internal resistance (g), degree 7 25.94 30.40 - 3019
Moisture content (d.b), % 10.70 10.73 1055
Bulk density (p), g/cm3 1.44 1.48 1.51
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Fig. 7 Comparison of measured and predicted maximum steering
torques with various axle loads of tire over ground-I.
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