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Design of a Tire-Attachable Cage Wheel for Wetland Use (II)
Soil-cage wheel interaction — |
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SUMMARY

Interactions between cage wheel and soil under the wet paddy field condition were analyzed. The cage
wheel as a traction aid to driving tires of tractor was attached to the outside of the tires. The driving torque
transmitted only to the cage wheel was measured and its effect on the total driving torque by both the tires
and cage wheel was analyzed. Mathematical models were developed to predict the soil thrusts by a single lug
and by the cage wheel with many lugs, respectively. Experimental results showed that as the diameter of
cage wheel increased, positive effects of the cage wheel on the traction also increased. About 33-40% of the
total traction force was obtained by the cage wheel with a diameter 1,182 mm and 49-55% with a diameter
1,222 mm. The peak thrust of the single lug of cage wheel increased by 31% and 59%, respectively when
the diameter of the cage wheel increased from 1,182 mm to 1,222 mm and 1,262 mm. The thrust by the
cage wheel was estimated by using the developed mathematical models and the results were proved that the
models are reliable for the estimation of the traction by the cage wheels.

Keywords : Wetland, Tractor, Cage wheel, Soil thrust, Interaction.
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Table 1 Specifications of tractor and its

driving tire used for torque
measurement
Item Specifications
Tractor
Rated power/speed 41 ps/2600 rpm
Wheel base 1920 mm

7.1 kN/10.1 kN
0.36/25.6 km/h

Axle load. [front/rear]
Speed [min./max.]

T/M [f/r.] 16/16

Tire
Size 13.6-28 6PR
Lug type R2
Lug height 45 mm
Design section width 345 mm
Rim size W-11x28(A)

1.ug spacing -

@ Lug angle adjusting linkage
@) Wheel rim

(D Lug plate

@ Lug frame

Fig. 1 Cage wheel attached to driving tire

of test tractor.
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Fig. 2 Torque meter for measuring driving
torque transmitted to both tire and

cage wheel.
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Fig. 3 Torque meter for measuring driving
torque transmitted to cage wheel
only.
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Table 2 Soil properties of test field

Properties Values
Soil type Sandy clay loam
Cohesion (kpa) 11.9
Internal friction angle, (deg) 17.5
Adhesion (kpa) 4.8
Soil metal friction angle, (deg) 10.4
Moisture content (% d.b.) 40.7
Liquid limit (%) 56.6
Plastic limit (%) 40.7
Specific weight 2.6
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Effect of cage wheel (%)

75_M1 75_M2 125 M1 125_ M2 160_M1

Inflation pressure and gears
Fig. 5 Effect of cage wheel of 1,182 mm

diameter with different tire inflation
pressures and gears.
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Fig. 6 Effect of cage wheel of 1,222 mm
diameter with different tire ifflation
pressures and gears.
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Fig. 8 Torque by two adjacent iugs on the
cage wheel.
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wheel of 1,222 mm diameter.
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