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Effect of Initial Track Tension on the Tractive Performance of Tracked Vehicles

ABSTRACT

A computer program was developed to simulate effect of the initial track tension on the tractive
performance of tracked vehicles. The performance was evaluated in terms of drawbar pull, motion
resistance, tractive coefficient and tractive efficiency. Results of the simulation showed that in-
crease in track tension decreases the sinkage and mean maximum pressure in clay, making the
ground pressure distribution more uniform. This tendency became more evident when the number
of roadwheels increased. However, such change in MMPs was negligible in firm soils. Motion
resistance was also decreased with increase in track tension and the number of roadwheels. Under
weak soil conditions, tractive coefficient and efficiency increased generally as the track tension in-
creased for a slip range of 10~30%. For slippage less than 3~49%, however, the tractive coeffi-
cient decreased with increase in track tension. In general, it was known that increasing track ten-
sion improves tractive performance in weak soil conditions. However, high track tension can re-
duce efficiency due to the increment of internal motion resistance caused by increased track ten-

Slon.
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Table 1 Specifications of tracked vehicles used for simulation.?
Design Parameters Track 1 | Track 1I
Weight of the vehicle, kN 370 89
Width of the track, m 0.67 0.43
Distance between the centers of the front and rear roadwheels, m 2.65 2.5
Radius of the roadwheel, m 0.40 0.295
Number of the roadwheels 4 5
Angle between the horizontal surface and the track close to the sprocket 37° 30°
Angle between the horizontal surface and the track close to the tension 45° 32°
whee]
Vertical distance between tensioning wheel and the roadwheel centers, m 0.34 0.175
Radius of the sprocket, m, 0.24 0.175
Radius of the tensioriing wheel, m 0.22 0.175
Combined stiffness of the suspension spring of one track, kN/m 1250 215
Stiffness of the track tensioning device spring, kN/m 1250 500
Weight of the track per unit track length, kN/m 1.1 0.3
Number of the supporting rollers 2 0
Initial track tension per unit width of the track, kN/m 35.5 21
Vehicle T w
Track shape
Vehicle 11 W
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