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Summary

The rubber crawler system is widely used for various vehicles such as agriculture, construction, and
transport. It is important to reduce the inner resistance in a rubber crawler for its travel performance. In
this study, the rolling resistance acting on the track roller as a main factor for the inner resistance was in-
vestigated. Furthermore, a simulation method to evaluate the travel resistance was proposed to reduce the
travel resistance in a rubber crawler device.

In chapter 2, the mechanism of the inner resistance in a rubber crawler was investigated. A specific
characteristic of the spring constant of the rubber crawler belt was obtained from the compressing test us-
ing a track roller. The rolling resistances for seven weight conditions with five kinds of track rollers were
also measured. It was confirmed that the rolling resistance was due to the transform of the rubber crawler.

In chapter 3, a theoretical simulation method for the travel resistance was proposed based on experi-
mental results in chapter 2 and equilibrium equations according to the mechanical model of a rubber
crawler system. Calculated results were compared with measured torque of the drive shaft for three con-
ditions of the track roller arrangements. It was found that the track roller arrangements affected character-
istics of the torques and the simulated rolling resistance of the track roller was consistent with the fluc-
tuation of measured required power. It was possible to estimate the rolling resistance of the track roller
with the proposed simulation method.

In chapter 4, the simulation method was extended to calculate the travel resistance for three-
dimension model. A travel resistance experiment was conducted with different left and right lug positions
of the rubber crawler. The simulation results agreed well with three-dimensional measured resistances.

The horizontal and vertical forces acting on the track roller can be regard as a travel resistance. It is
necessary to separately measure the horizontal and vertical forces to further investigate the travel resis-
tance. In chapter 5, the vertical and horizontal forces acting on all track roller shafts in the traveling vehi-
cle were measured in three different arrangements of the track roller. The performances of the calculated
results were similar to the measurement results. The simulate method could also predict well the vertical
and horizontal forces.

This study reveled the physical mechanism of the inner travel resistance and confirmed that the pro-
posed simulation method for the travel resistance was useful to design rubber crawler devices.
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Fig. 5-8 Comparison of measured results of horizontal forces and simulation results in condition 4
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Fig. 5-9 Comparison of measured results of horizontal forces and simulation results in condition 5
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