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An Experimental Study on Relationship of Tractive Force to Slip for
Tracked Vehicle on Deep-sea Soft Sediment
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ABSTRACT: Measuring the ground speed and the rotation speeds of tracks is an easy and realistic method to detect the track slips. It is
very advantageous if the slips can be measured and applied to real time control of the vehicle. With a proper speed, the tractive force of a
tracked vehicle may be calculated from the vehicle dynamics. For the control of tracked vehicle, the relationship between the slip and the
tractive force is necessary. In this paper, a series of drawbar-pull tests, in which slips of two tracks are measured under the variational
draw-bar weight, is executed to directly obtain the slip-tractive force relationship. For the purpose of the test, a tractive vehicle model was
manufactured, and an artificial soil was simulated by using a bentonite-water mixture.
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Fig. 1 Force model of tracked vehicle
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Table 1 Specification of tracked vehicle model

Items Symbol Value  Unit

Width of track D 200 mm

Reference contact length 'L 670 mm

Static average contact pressure P 527 kPa
Distance of tracks B 550 mm

Longitudinal center of gravity Leg 330 mm

Vertical center of gravity Heg -23 mm

Diameter of idler wheel r 147 mm
Diameter of sprocket S 100 mm
Number of road wheel Nrd 24 EA.
Grouser height Hg 19 mm
Grouser span Gp 75 mm
Grouser chevron angle g 195 :
Longitudinal position of an m

Draw-bar pull
Vertical position draw-bar pull Hd 475 mm

Fig. 3 Soil bin (by MOERI/KORDI)
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Fig. 6 Experimental result of track slip (T = 39.2 N)
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Table 2 Experimental results of drawbar-pull test

392 98 19 294 302 490
NN N INDOINLIN]N]

Right track slip 0.0378 0.0409 0.0568 0.0601 0.0923 0.0752
Left track slip  0.0383 0.0407 0.0569 0.0576 0.0920 0.0751

T=392[N]

. | e |
02 | ]
el 1 1L "h N
g ~~\&J’\‘N’l‘.«'f“,r".lf ;Mf“v”*\”ﬁ'ﬂfv‘,“ﬁwf
°‘°51v1<\&1’w fitl ‘J“ i ‘MU vi\

Time[sec]

Fig. 7 Experimental result of track slip (T = 392 N)
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Fig. 8 Experimental result of track slip (T = 490 N)
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