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Effect of forward speed on motion resistance of rubber tires

Abstract

Many reasurches have been performed in the world on traction mechanics and
parameters affecting on it, and many traction prediction models were developed ,
but in none of them effect of forward speed hasn’t taken in to account.

In this reasurch traction performance measured values of a rubber tire compaired
with same traction performance values that were calculated by three most
common models, and in addition effect of forward speed on traction perfcrnance
parameters were measured and evaluated.

Tests were performed by fabrication of a laboratory soilbin, data acquisition
carried out by an instrumentation system consist of sensors, amplifiers,
datalogger, and PC.

Independent variables were three levels of forward speeds, three levels of normal
loads, six levels of soil strengths and three levels of slips. Dependent variables
were net traction (NT), gross traction (GT7), motion resistance (MR) and
traction efficiency (7E) .

Camparison and evaluation of data were carried out by using of factorial test on
the basis of compelet randomiged design with three replications.

Interactions of independent and dependent variables in addition to verification of
previous reasurches results, showed that forward speed have very high significant
effect on motion resistance.

Based on test results, a regression model for motion resistance ratio (MRR) was
developed that in spite to previous models, the foward speed and slip parameters
were also enterd in new model.

The newly developed motion resistance ratio model is:

MRR = g—0.015Va +0.355 + 0.023

Cn

Where Va is actual forward speed in k% , S 1is slip in decimal and Cn is

dimentionless mobility number.

Keywords: Traction, Soil bin, Forward Speed, Modeling, Rubber Tire.



