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Design of a deformable crawler travelling unit
Liu Dawei! Xie Fangpingl’z* Li Xu'

(1.College of Engineering, Hunan Agriculture University, Changsha 410128, China; 2.Hunan Provincial Engineering
Technology Research Center for Modern Agricultural Equipment, Changsha 410128, China)

Abstract: In order to improve the stability and climbing performance of crawler mini-vehicle working on rugged roads
and slope lands, a deformable crawler travelling unit was designed by using a three-linkages mechanism, driving by a
hydraulic cylinder fixed on walking frame to achieve the horizontal position of walking frame within a certain range by
deformation of the crawler. The force of links at equilibrium position and motion ability of mechanism were analyzed by
the degree of freedom calculating and the mathematical modeling of the unit. The relationship between the angles of
deformation and the position of the components in the mechanism was determined. The vertical obstacle surmounting and
climbing performances of the unit operating in deformable and un-deformable mode were compared. It is shown that the
unit working on deformable mode can self-adaptive climbing the slope below 28°, and improved 3° climbing ability

while decreasing the ability of vertical obstacle surmounting.
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Fig.1 Structure diagram of deformable crawler travelling unit Fig.2 Deformation of travelling unit slope driving
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Fig.3 Movement of deformation mechanism
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Table1 Corresponding ramp angle g values in different a, values

e BIC)
e=0.2 e=0.4 e=0.6 e=0.8 e=1.0
30 25.14 21.56 18.84 16.71 15.01
35 29.38 25.21 22.02 19.52 17.51
40 33.66 28.88 25.21 22.33 20.01
45 37.96 32.58 28.43 25.15 22.51
50 42.29 36.32 31.66 27.98 25.01
55 46.66 40.10 34.93 30.83 27.51
60 51.08 43.92 38.23 33.69 30.01
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Table2 Corresponding f values in different e values

S
e
0=30° 0,=35° 0,=40° w,=45° w,=50° w,=55° wa,=60°
0.20 589 585 580 575 569 563 557
0.40 340 337 333 328 323 318 312
0.60 258 255 252 248 243 239 233
0.80 217 215 212 208 204 200 1.95
1.00 1.93 1.91 1.88 1.85 1.81 1.77 1.73
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Fig.4 Static analysis on the deformable crawler travelling unit lo(mm) losina K
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Fig.5 Force diagram in climbing
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