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Theoretical Prediction and Experimental Substantiation
of Tractive Performance of Off-Road Tracked Vehicles

2, o 7%
Wonyeop Park, Kyouseung Lee

ABSTRACT

A mathematical model was developed to investigate the mechanical interrelation between soil
characteristics and main design factors of a tracked vehicles, and predict the tractive
performance of the tracked vehicles. Based on the mathematical model, a computer simulation
program(ITPPMTV98) was developed in this study.

The cffectiveness of the developed model was verified by comparing the predicted drawbar
pulls using TPPMTV98 with measured ones from traction tests with a tracked wvehicle
reconstructed for test in loam soil with moisture content of 18.92%(d.b). The drawbar pulls
measured by the TPPMTV98 were well matched to the measured ones. Such results implied
that the model developed in this study could estimate the drawbar pulls well at various soil
conditions, and would be very useful as a simulation tool for designing a tracked vehicle and
predicting its tractive performance.
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Fig. | Geometry and forces of a track system in

contact with a soft ground
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Fig. 2 The change in shapc of track segment with
the depth of sinkage
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lig. 3 The analysis of tensions acting on the track
¢lements on the sprocket
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between sprocket and first roadwheel
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Table 1 Characteristics ol soil used in traction test

parametar derived from plate sinkage tests, k. 108.6748 [KN/m"™]
parametar derived from plate sinkage tests, ky 3021.6348 KN/m™
plate sinkage exponent, n 1.2624

unloading-reloading parameter, k, 15751 [kN/m3]
unloading-reloading parameter, A, -102000 [kN/m4]
s01] cohesion, ¢ 2.8026 [kN/mZ]
soil internal friction angle, ¢ 33.2288 [degree]
soil shear deformation modulus, K 0.0105 [m]

unit weight. 7 14.34 (kN/m’]
moisture content(d.b.). u 18.92 [ %]
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Table 2 Design conditions of vehicles for drawbar

pull test
Factors| Initial | Vehicle | Road |Difference
track | weight | wheel to
tension number| reference
Vehicle (kN) (kN vehicle
Refergnce 0.49 5.39 4 -
vehicle
Initial
Vehiclell | 0.98 539 4 track
tension
‘ ‘ - ‘ : _ Road
Fig.7 View of test vehicle Vehiclell { 049 | 539 | 3 wheel
£ number
VehiclelV | 049 | 461 4 | Vehicle
weight
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