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The Effect of Ground Condition, Tire Inflation Pressure and

Axle Load on Steering Torque
W.Y Park S.Y.Kim C.H Lee D.M. Choi S.S. Lee K.S. Lee

ABSTRACT

In this study, a series of soil bin experiment was carried out to investigate experimentally the effect of the tire in-
flation pressure and axle load of tire on the steering torque for the off-road condition. The experiment was performed at
the three levels of off-road conditions(ground I, ground II and ground IM) and on-road condition(ground IV), four levels
of tire inflation pressure(120 kPa, 170 kPa, 220 kPa and 270 kPa), and four levels of axle load(1470N, 1960N, 2450N
and 2940N). The results of this study are summarized as follows:

1. Steering torque at the off-road conditions were higher than that on the on-road conditions for all levels of tire in-
flation pressure and axle load.

2. As the axle load increased, steering torque also increased for all experimental ground conditions.

3. For the axle load of 1470N the biggest steering torque was measured on the ground condition I, but as the axle
load increased to the value of 2940N the biggest steering torque was measured on the ground condition III. From the
above results, it was found that for the low axle load, steering torque gets higher on the soft ground condition, but for
the high axle load, steering torque gets higher on hard ground condition for whole range of experimental conditions.

4. As the tire inflation pressure decreased, steering torque increased on the on-road condition, but no specific trend
was not found at the off-road conditions.
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Table 1 Texture and composition of test soil by
USDA classification

Composition
Soil Texture
Sand(%) Silt(%) Clay(%)
53.5 37.1 94 Sandy loam
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Table 2 Processing method of experimental ground
Ground types ’ Processing equipment .
o Rotary tiller Grader Compaction roller
Ground- I (soft soil) 2 1 -
Ground-II (hard soil)) 2 1 2
Ground-III (very hard soil) 2 1 4
Ground-IV (On-road) o _ - L
Table 3 Physical properties of experimental ground
o Gfouric? fypes T T
Ground parameters
o Ground-I Ground-I1 Ground-1II Ground-IV
Cone Index (CI), kPa 250 433 476 -
Cohesion, kPa ‘ 1.65 6.42 9.38 :
Angle of internal resistance (o), degree 25.94 30.40 30.19
Moisture content (d.b), % 10.70 10.73 10.55 -
Bulk density (p), g/em’ |14 148 | 1sL | -
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Table 4 Experimental treatments

Variables

Treatments

Ground types

Ground- I (soft soil), Ground-IT (hard soil), Ground-Ill (very hard soil) and
Ground-1IV (on road)

Tire inflation pressure, kPa

120, 170, 220 and 270

Axle load, N

1470, 1960, 2450 and 2940
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Fig. 5 Relationship between steering torque and
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with different tire pressure.
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