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Simulation and analysis of slope passability of tracked sand barrier burying vehicle

Wang Zehui, Zhang Liping, Zheng Weigiang. Wei Yuehong, Jiang Ze
(College of Mechanical Engineering s Xinjiang University s Urumgqi » 830017, China)

Abstract: China’s serious desertification leads to the urgent need to bury sand barriers to prevent wind and sand consolidation.
Under more complex desert terrain, the chassis performance of sand barrier buried machinery which determines the completion of
the sand barrier burying task. is the basic problem that needs to be solved in the process of desertification control. Taking
the desert slope as the main application scenario, a new type of tracked sand barrier burying vehicle was designed, and the
theoretical analysis of the passability of the sand barrier burying vehicle driving longitudinally and laterally on the slope was carried
out. According to the actual demand, the designed crawler sand barrier burying vehicle was simulated and analyzed for the driving
process on different slopes by using Recurdyn simulation software, and the slope angle was used as an indicator to analyze and
evaluate the vehicle passability. The results showed that the tracked sand barrier burying vehicle could pass smoothly on 25° slope
longitudinal uphill and downhill, and could drive laterally on 15° slope and crescent-shaped sand dune after the track speed
adjustment. It has proved that the tracked sand barrier burying vehicle with good passability can cope with the sand barrier burying
work in the complex environment of desert.
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Fig. 1 Sand barrier burying vehicle
LB A 2. MRER RS 3. PRGRRSE A4 DRI RS

*x1 FWHBH
Tab. 1

Vehicle parameters
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(mm X mm X mm)
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YL/ ke 400
JES 35 5 i1 [ B/ mm 300
ICEBE A/ () 33
JREB KA/ (O 24
TAE#E/(km« h™ ) 1
W RATHOE R/ (km » h™ 1) 8
ML R /W 750
B B/mm 1000
B K E L/ mm 1 300
JE A S b/ mm 260
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Fig. 2 Longitudinal uphill force analysis
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Fig. 3 Longitudinal downhill force analysis
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Fig. 4 Force analysis of lateral driving on slopes
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Fig. 5 Simulation model of sand barrier laying vehicle
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Tab. 2 Dry sand pavement physical parameters
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Fig. 6 Longitudinal driving simulation process on slopes
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Fig. 7 Velocity variation curve in the x-direction of the

center of mass when uphill with different slopes
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Fig. 8 Height change curve of center of mass in y-direction

when different slopes are uphill

P9 FIHL,AE 3 A BE T A AR W] A 400 o 2 A2 £k
e DL IS R T I 5 ELAE SR R ], 0~2 s s B A
fAmE A A 2~4 s S ZERIKOF 51 3 H 2608 3 B B
DA AR AN AR 54 s BFVD B 42 TF 4R B 1 AL IRFATD
FABWIE R ;6 s IR AL A0 AR 5 BRI 1 28 SR 1
K36~9 s S50 HNCHE BB IR A B BE AR AN AR , Wi v T
AL 10 s B VD A 42 by AR b b L B S A
SFTET S DRFA AR B Sk AR AT B i P e T ORAT A7 PR 52 R 0°,

-12

B R TRPAY]
ffa]/s
B9 AEEELLFERBMAETHEZ

Fig. 9 Pitch angle variation curve when going

uphill with different slopes
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Fig. 10 Speed change curve in the x-direction of the

center of mass when downhill with different slopes
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Fig. 11

Height change curve of centroid y-direction
when downhill with different slopes
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Fig. 12 Pitch angle variation curve when going
downhill with different slopes
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Fig. 13 15° slope lateral driving simulation processs
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Fig. 14 Speed change curve in the direction of 15°

lateral driving center of mass x-direction
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Fig. 15 Height change curve in the y-direction of the

centre of mass for lateral travel on a 15° slope
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Fig. 16 Variation curve of z-directional displacement of the

center of mass for lateral travel on a 15° slope
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Fig. 17 Crescent-shaped dunes driving simulation
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Fig. 18 Crescent-shaped dune driving center of mass

x-direction velocity change curve
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Fig. 19 Height variation curve of crescent-shaped sand

dunes traveling in the y-direction of the center of mass
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Fig. 20 Crescent-shaped sand dune traveling center of

mass z-direction displacement change curve
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Fig. 21 Crescent-shaped sand dune driving

pitch angle change curve
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