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Modeling and Testing on Track Perimeter of Conversion
Rubber Track Assembly
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Abstract; Conversion rubber track assembly is used for the replacement of the wheeled vehicle tire to
reduce the vehicle’s ground pressure and improve its off-road performance. It is composed of a wheel
system and a rubber track. In order to avoid de-tracking and excessive tension of the track and make the
track perimeter match the wheel system, a modeling method of rubber track perimeter is developed which
is based on variations in relative location of each wheel of the wheel system. In this method, the track
perimeter is divided into two kinds of segments, circular arc segment that is in contact with wheels and
deformation segment which does not contact with wheels. If a deformation segment does not contact with
the raised obstacle, then it is a straight line, otherwise it is a circular arc. The effect of the roller wheel
swing on the perimeter of the track is studied and the matching tensioning device is designed to maintain
the track perimeter constant while roller wheels swing. Under multi-terrain conditions, multi-camera
videogrammetric system is used to track feature points on each wheel of the wheel system and coordinates
of feature points are collected to reconstruct the axis of each wheel, and then the track perimeter is
modelled. Experimental results on a flat steel plate show that because of the uneven track bending
stiffness, the modelled average perimeter of the track is 3 791.62 mm with standard deviation of
3.51 mm, which is slightly smaller than the actual perimeter 3 812 mm of the track. Experimental results

under multi-terrain conditions are consistent with those on a flat steel plate, the standard deviations are all
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about 3.5 mm and the average perimeters of the track are all in the range of 3 787.78 mm to 3 794. 75 mm.

Therefore, this modeling method of rubber track perimeter is effective, robust, free from the impact of

terrain, and it also provides the basis for the design and assessment of the rubber track assembly.

Key words: tracked vehicle; conversion rubber track assembly; track perimeter; mathematic model;

videogrammetry
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Fig. 14 Relationship curves between swing angle of tension

arm and swing amplitude of roller wheels
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assembly and swing amplitude of roller wheels
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Fig. 19  Axis fitting of coded feature points on drive wheel
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Axis fitting of feature points on roller wheel rw4
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Tab.3 Parameters of track assembly on

flat steel plate mm
24 Bl e Bl
IREhFE IO (0.00, 687.00) w3 fl (-3.09, 145.08)
Sl (-697.61, 339.47) || rwd #0>  (247.04, 146.63)
rwl 8.0 (-495.64, 155.16) || rw5 %8.0> (494.66, 154.95)
w2 580 (-248.22, 146.43) || @k i K 3795.99

AT JE AT R L B oA an &l 24 R, =
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Fig.22 Measurement of track assembly on

flat steel plate
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Fig.24 Distribution of track perimeters on flat steel plate
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Fig. 25 Videogrammetry of track assembly under multi-terrain conditions
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Fig.26 Images of videogrammetry of track assembly under multi-terrain conditions
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Fig.27 Reproduced configurations of track assembly under multi-terrain conditions
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Tab.4 Parameters of track assembly on each terrains mm
WY Sk 7K 3 T Wit 90 A THOR AR Ve i s T

K B 58 48 O (0.00, 687.00) (0.00, 687.00) (0.00, 687.00) (0.00, 687.00) (0.00, 687.00)
ENGE S ( -699.89, 339.85) ( —701.63, 330.15) ( —685.50, 357.08) ( —697.63, 324.93) ( —700.43, 327.92)
rwl %0 (-503.93, 180.13) ( —-499.64, 164.79) ( -496.71, 150.18) ( —-495.07, 170.93) ( -494.74, 162.32)
w2 0 (-265.36, 116.05) ( —255.54,125.26) ( -247.50, 149.11) ( —-249.81, 138.93) ( -247.97, 151.96)
w3 B (0.73, 146.43) (4.70, 144.06) ( -9.06, 143.43) ( -6.43, 148.25) (-7.56, 151.39)
rwh Bl (252.36, 126.78) (245.77, 140. 19) (240.32, 172.90) (251.04, 152.81) (246.56, 151.62)
rw5 0 (495.92, 171.76) (493.41, 156.40) (485.66, 137.61) (498.53, 163.23) (494.20, 162.29)

JE A R K 3788.19 3798.19 3792. 64 3786.70 3788.50
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Fig.28 Roller wheel out of touch with track on cobblestone terrain
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Fig.29 Distributions of track perimeters under multi-terrain conditions
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Tab.5 Averages and standard deviations of track

perimeters under multi-terrain conditions mm

K Ue TS BRI
WY A i G

B TR LRSI 1)
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