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Study of the Interaction between a Tracked Vehicle and the terrain

Cheun-Seo Park” (International trade Dept. Hyosung}, Seung-Jong Yi~" (Mecha Eng. Dept., HYU)

ABSTRACT

The planar tracked vehicle model used in this investigation consists of two kinematically decoupled subsystems, i.c., the

chassis subsystem and the track subsystem. The chassis subsystem includes the chassis frame, sprochket. idler and rollers,

while the track subsystem is represented as a closed kinematic chain eonsisting of ngid links interconnected by reveluie

Joints. In this paper, the recursive kinematic and dynamic formulation of the tracked vetucle is used 1o find the verfical forces

and the distances ol the certam track moved in (he drivimg direction aleng the Lrack. These distances and vertical Iorces

obtained are used to calculate the sinkage of a terrain. The FEM 1s adopted to analyze Lhe interaction betwzen the tracked

vehicle and tferrain. The terrain is representzd by a syslem of elements with specified constitutive relationships and

considered as a piccewise lmear elastic. plaslic and isotropic matetial. When the tracked vehicle is moving with different
P P P g

speeds on the terrain, the zlastic and plastic deformations and the maximum sinkage for the four different types of a isotropic

soil are simulaled

Key Words : Tracked vchicle, Sprocket, Idler, Roller, Elastic and Plastic Deformations, Isotropic, TEM (Finite Element

Mealhod), Smkage(=%%2 H&lah
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Fig 1 Planar tracked vchicle model and distances between
sprocket, idler and wheels (unit; meter}
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Fig 2 Load and distance under the moving speed at 3km/h
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Iig. 3 Load and distance under the moving speed at 3km/h
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Fig. 4 Load and distance under lhe moving speed at
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Fig 3 Mcsh of trianguiar elements for the analysis of

interaction between vehicle and soil
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Table 1 Young's modulus of the 4 different tynes of the

tesrainf13)

Species of the terrain E ( N/m%)

clay ' 60e5

sand 150e5

aravel 1000e5

conerete 6895e6
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Fig 6 Deformations for the 4 dillerent fypes
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{b} gravel
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Fig 7 Deformations for the 4 different types of soil al a
dynamic state (3 km/h)
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Fig. 8 The relationat curve of force and sinkage
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Fig.  The relational curve of force and sinkage
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