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The Effect of Tire Inflation Pressure on Soil Compaction
and Tractive Performance of Tractor
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ABSTRACT

This study was carried out to investigate experimentally the effect of the tire inflation pressure of a tractor
on soil compaction and tractive performance. Two kinds of field experiments were conducted using an
agricultural tractor. One experiment is concerned with the tractive performance of the tractor at the three
levels of tire inflation pressure; 50kPa, 100kPa and 200kPa, and the other one is about the soil compaction at
the four levels of tire inflation pressure; 50kPa, 100kPa, 150kPa and 200kPa, at three different numbers of
passes; 1, 3 and 5 passes.

From the results of the field experiment, it was found that decreasing the tire inflation pressure decreased
the motion resistance of tractor and increased the tractive force and tractive efficiency. The tractive and
working performance of the tractor could be improved by the reduction of tire inflation pressure.

Increasing the inflation pressure and the number of passes increased the soil compaction. Rate of
compaction increased rapidly at the first pass and declined at subsequent passes.

To reduce the effect of soil compaction for the whole field, it is recommended that tractor should follow
the rut of the first pass from the subsequent passes, and decrease the inflation pressure of the driving tires
up to allowable minimum level.

Keywords : Soil compaction, Tractive performance, Inflation pressure, Number of passes.
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Table 1 Soil properties of experimental soil

Cone Ind Buik Moisture
(kPa) X Density Content | Soil Texture
(kg/m’) (d.b. %)
352.6 1375 24.53 SL
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Fig. 1 View of test tractor.

Fig. 2 View of load tractor.

Table 2 Specifications of test and load tractor

Item Specifications
Model LT470D 12203
Front Tire Size (mm) | 9.5-20-6PR 7-14-4PR
Rear Tire size (mm) 13.6-28-6PR | 11.2-24-4PR
Max. Engine Power

45/2600 22/2600
(PS/rpm)
Vehicle Weight (kN) 23.64 11.77
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Table 3 Physical properties of experimental

soil
Bulk Moisture .
Cone Index Density Content Soil
(kPa) (kg/m’) (d.b. %) Texture
363.28 1390 16.55 L
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Table 4 Levels of experimental variables

Variables (unit) Levels

Inflation pressure (kPa) | 50, 100, 150, 200

Number of passes 0,1,3,5
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Fig. 3 Motion resistance coefficient of trac-
tor with inflation pressure of tire.
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Fig. 6 Slip-tractive efficiency curves with
inflation pressure of tire.
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Fig. 10 Variations in cone penetration resistance with soil depth at four different number of
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