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Development and Validation of Traction Performance for
Mountain Tracked Chassis on Slopes
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Abstract . In order to accurately and effectively predict the traction performance of tracked undercarriages
under the complex operating environment in hilly and mountainous areas, a prediction model for the
traction performance of tracked undercarriages was established and experimentally verified based on the
law of grounding pressure distribution. Firstly, a mathematical model of ground pressure distribution with
multi-peak non-linear distribution was proposed by considering the slope angle and chassis parameters,
and the ground pressure test was carried out at different slopes and postures, and the results showed that
the average error of its prediction was about 4. 7% , the model can better predict the distribution of
grounding pressure of crawler chassis in slope environment. Secondly, based on the grounding pressure
model and the track — ground interaction law, by considering the soil characteristics, slope and the
change of the position of the center of gravity for the attitude adjustment of the crawler chassis, the
traction-slip rate prediction model of the crawler chassis composed of the driving force characteristics of
the evenly distributed vertical load and the non-uniform load control part was further constructed. Finally,
the traction performance tests of contour driving and longitudinal climbing conditions were carried out
based on the three types of crawler chassis to verify the prediction model, and the results showed that the
average prediction error of the model was 3.6% , 5.4% and 6.3% , respectively, and the overall

prediction error was small, which could provide theoretical basis and data support for the design and

W H 1. 2024 —03 —03 &[] H ). 2024 —03 - 25

HE&WmB: BEESH AT E (2022YFD2001300 ,2023 YFD1000800 ) Fl [ % 4% . T A 3 H ( NK20221603 )

EEB N XNL(1998—) B Wi+, 2R e pe L 8 BB WL R Go B b + 5 B EHLIR AT 5T , E-mail ; liugiresearch@ nwafu. edu. cn
BEEE: XGEAR1980—) , B A0z 10 4, 22 DA F0 B L b 0 RE A AL 25 &5 R B 4 il £ R AT 9%, E-mail : liuzhie@ nwafu. edu. cn



598 £k

DI

2025 4

development of the applicability of the tracked chassis in hilly and mountainous areas and the optimization

of maneuverability.

Key words: hilly mountainous terrain; tracked chassis; ground pressure; traction performance; model

prediction
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Fig. 1  Tracked chassis slope force analysis
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Fig.2 Comparison of model for fitting ground pressure
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Fig. 8 Ground pressure test and prediction results
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slope contour traction performance test
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Contour condition traction test results
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Fig. 15 Test principle and main test equipment
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Fig. 16  Longitudinal traction performance test of Farmer

NF602 mountain crawler tractor on slopes
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Fig. 17  Attitude-adjustable tracked picking platform
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performance prediction and test comparison
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