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Similitude Study of Performance of Lugged Wheel on Soft Soils”

o154
K.S. Lee

Summary

A dimensional analysis was carried out to investigate if model agricultural radial tire can predict the
tractive performance of prototype tires. Experimental data was analyzed to prove the resuits of dimen-
sional analysis.

The results was summerized as follows ;

1. When the model and prototype tires are tested under the same soil conditions, inflation pressure,
slip and dynamic load, traction coefficient ratio between two tires depend on the geometry of two
tires.

2. According to the regression analysis of the experimental data, traction equation parameters of the
prototype tires can be predicted from the that of model tire

3. Predicted traction coefficient of prototype tire, calculated from the traction equation paramters,

showed good correlation with that of experimental results. Thus it was possible to predict net and

gross traction of prototype tire from the model traction equation parameters.
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Table 1. Independent tire-soil system pame-

ters

Parameter Symbol |Dimension
Tire ;
Diameter d L
Section Width b L
Lug Angle 0 -
Other Length A L
Soil 5
Internal Friction Angle o -
Cohesion C FL™?
Bulk Density Y FL™3
Other Soil Property A [} -
Other Soil Property B B FL™?
System :
Dynamic Weight W F
Inflation Pressure P FL™?
Slip S -
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Table 2. Dependent tire-soil system pame-

ters
Parameter Symbol | Dimension
Gross traction GT F
Net tractin NT F
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Table 3. Soil preparation for five different soil conditions

Soil Condition Treatment
1 Undisturbed(UD)
2 Disced twice with a heavy stubble disc (SDy)
3 Stubble disced two times+ disced two times with a finishing disc(SD,+D,)
4 Stubble disced two times+ disced four times with a finishing disc(SD,+D,)
5 Same with 4th plot+flood irrigated to creat a crust(SD.+D.R)

Table 4. Soil physical properties before experiment

Item
Soil Soil Cone Index(kpa) Density(kg/en) Moisture content(% )
type Condition
8)) 30814 1591 6.52
Yolo SD, 597.8 1395.5 5.08
SD,+D, 509 1329 6.1
loam SD,+D; 4185 1353 6.38
SD,+D: R 1027.6 1378.8 9.72
UD 835.7 1406.5 19.13
SD, 375.17 1102.3 13.7
Capay SD;+D, 508 1173.3 12.7
SD,+D, 5438 1178.3 14.08
clay SD,+D, R 3645 1389 219
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Figure 1. Schematic of the single wheel tester
showing the various components of
the machine and the locations of va-
rious transducers.”?
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Figure 2. Variation of net traction parameters
(a, c) for prototype tire (T,) as a fun-
ction of corresponding parameters for
model tire(M).
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Figure 3. Variation of gross traction parameters
(a’, b") for prototype tire (T)) as a fu-
nction of corresponding parameters
for model tire(M).
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Figure 5. Variation of gross traction parameters
(a, b) for prototype tire (T>) as a fu-
nction of corresponding parameters
for model tire(M).
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Figure 6. Variation of all traction parameters
for a prototype tire(T1) as a function
of corresponding parameters for a
model tire(M).
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