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Abstract

A non-linear finite element (FE) model of the interaction of a tire with soil surface was
developed to investigate the influence of the forward speed, tire inflatation pressure and
vertical load on rolling resistance using ABAQUS/Explicit code. The soil model as
elastic-plastic material was simulated with a Drucker-Prager model and considered
realistic soil properties’. User subroutine for finite strain hyper elasticity model is
developed to model nearly incompressible rubber material for the tire. The empirical
tests were concluded at three levels of the wheel load and tire inflatation pressure and
four levels of speed to.obtain the. rolling resistance of the tire using a soil-bin
tester.Numracal results are compared with preliminary experimental data obtained from
the soil-bin tests. The comparison showed reasonably good agreement between the
computed and measured general pattern of the rolling resistance at the tire-soil interface
under different speeds, vertical loads and inflation pressures. In both tests, the amount
of the tire rolling resistance significantly increased with increasing of tire vertical load.
Correlation coefficient between experimental and numerical data, in the minimum and
maximum vertical loads was 80 and 87 percent, respectively. The tire inflatation
pressure and rolling resistance variables had inverse relation with to gather the
numerical test, towards the experimental test. The slope of tire inflatation pressure

variables on rolling resistance was lesser.

Key words: Abaqus, finite element, soil-bin, tire/terrain interaction and rolling

resistance
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