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Rolling Characteristics of Towed Wheel with Tire Inflation Pressure on Off-Road

W, Y Park H J. Lee J H Hong Y. C. Chang S. S.Lee K S. Lee

This study was carried out to investigate experimentally the effect of the ground condition and tire inflation pressure on
rolling characteristics of towed wheel, including the deformation, sinkage, effective rolling radius and motion resistance of
tire. The experiment was performed at soil bin for the three levels of off-road conditions(ground-1, ground-II and ground-1II)
and a on-road condition(ground-1V), and for the four levels of tire inflation pressure which were 80 kPa, 160 kPa, 240
kPa and 320 kPa. The results of this study are summarized as follows:

1. As the tire inflation pressure of towed wheel increased, the tire deformation decreased exponentially, but the tire
sinkage increased exponentially. This trend was getting bigger as ground condition was getting softer.

2. The increase of tire inflation pressure increased the effective rolling radius of towed wheel, and this kind of trend
occurred greatly as ground condition was soft. As a result, the effective rolling radius for the off-road condition was always
larger than that for on-road condition.

3. For the on-road condition, as the tire inflation pressure of towed wheel increased, the motion resistance decreased, but
for the off-road condition, augmentation of tire inflation pressure increased the motion resistance. Also, the effect of
inflation pressure on motion resistance appeared great as ground condition was soft. Therefore, in order to improve the tire
performance by the control of inflation pressure, it is desirable to reduce the tire inflation pressure for off-road condition

and to increase the tire inflation pressure for on-road condition.

Keywords : Rolling characteristics, Tire inflation pressure, Effective rolling radius, Motion resistance
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Fig. 3 Block diagram of data acquisition system.
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Table 1 Ground processing method.

Processing equipment
Ground types Rotary Grader COT(E?::ion
Ground-1 (soft) 1 -
Ground-II (hard) 2 1 2
Ground-IIl (very hard) 2 1 4

Table 2 Physical properties of experimental ground.
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Fig. 4 View of on-road condition.

Parammeters Ground types Ground-T Ground-II Ground-1II Ground-TV
Cone Index (CI), kPa 136 422 663 -
Cohesion, kPa 3.15 9.87 11.04 -
Internal friction angle (o), degree 30.05 33.75 35.35 -
Bulk density, g/em’ 1.45 1.52 1.55 -
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Table 3 Experimental conditions.

Items Conditions

Ground-I (soft)
Ground-II (hard)
Ground-IlI (very hard)
Ground-IV (on road)

Inflation pressure (kPa) 80, 160, 240, 320
Axle load (kN) 2.45
Pulling velocity (m/s) 0.1

Ground conditions
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pressure on four different ground conditions.
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