HBATH E3W I R BLAE F i Vol. 47 No. 3
2026 £ 3 H Journal of Chinese Agricultural Mechanization Mar. 2026

DOI: 10.13733/j. jeam. issn. 2095-5553. 2026. 03. 024
Fop, AT, FRAE, AR BB HGE A E A R AT 5 R[] R ER LR, 2026, 47(3): 177—184

Yu Chong, Zhu Jianyu, Du Juan, et al. Development and testing of a universal electric tracked chassis for hilly and mountainous areas [J]. Journal of

Chinese Agricultural Mechanization, 2026, 47(3): 177—184

ERLMEAENEGRZHHE 58"

Fobl, kAT, BB, RFTY, g
(L AR T2l T 5 B B2 2 B LR 255000
2. WA K IR SR HR 58 AR ABL 4 T S0 %8 L L 4G, 255000)

FEE AT b L A A SR ORI i 45 B S 5 3R L 45 A R o R R ) A A ORI B () D R i T S0 0L Rl L 57 R B0 1
Fr B Lyt i 1 F Bl B IS B 2O B B AT E R AT E T R M N AR HLEE M BT I T X S B A RS
JE AT E A FI SR S AL AT IR TR T, FEAT A T 7 T, i T 25 Sl 1] 38 2l 2 AT T A B AR S8 0 15 5 i o R R
IR 2y i AL B bR A A B i RV SR A B B T L B AT R ) T SR PR 3 SR G 4 T SR e A ST LA i 3 S
AL S A A B AR S A L 45 A SO PID 59k SC B WL RS B R B . SR 2 SR R I B 1 b i Y R Bl R A
P 25 R AT T ) B s w158 25 /N T 0,02 m/s 5 38 2 R R 20° 9 43 56 SF £ IS RS Ak ORFAT RSB AR AR AR I HE £+ 12 N E
0.2m/s,0.3 m/s Fl 0.4 m/s PATHBETT . EHARAT AL 343 318 2. 21%6.2. 56 76 F 3. 03 %6 , 1k & Fr B 1L X ATl 753K
KEER R LM 3 R BB R A SR TR R G AT E R R &

hE S ES:S225 XEkFRIZAD : A XEHS :2095-5553 (2026) 03-0177-08

Development and testing of a universal electric tracked chassis for hilly and

mountainous areas
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(1. School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo, 255000, China ;
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Equipment for Field Crops, Zibo, 255000, China)

Abstract: To address the practical demands for crop protection, harvesting and transportation in hilly and mountainous
areas, and in combination with the planting patterns and field operation characteristics of corn and tobacco, a dual-motor
independently driven universal electric tracked chassis for hilly and mountainous areas was developed. This chassis
primarily consists of a driving chassis and a driving control system. In terms of the overall machine structure design. the
chassis structure form. dimensions, tracked driving mechanism and drive motors are designed and selected. Regarding the
driving control, based on the differential steering kinematic model and the signal output characteristics of the control
components, a method for calculating the target rotational speed of the drive motor is proposed, thereby accurately realizing the
operator’s driving intentions. For the straight-line control condition, a cross-coupling control strategy is implemented to
create a dual-channel feedback mechanism. This approach dynamically optimizes the target rotational speed commands
while incorporating a single-channel PID algorithm for accurate motor speed tracking. The experimental results show that
the speed control error is less than 0.02 m/s when the general electric tracked chassis operates at high-speed in hilly and
mountainous areas, when passing through a slope of 20°, the pitch and tilt angle variations of the chassis are kept within
41°, at driving speeds of 0.2 m/s, 0.3 m/s, and 0.4 m/s, the straight-line travel deviation rates are 2.21%, 2.56%, and

3.03% , respectively, meeting the operational requirements for hilly and mountainous regions.
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Tab. 1 Main parameters of universal electric tracked chassis for
hilly and mountainous areas
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Fig. 3 Tracked drive mechanism
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Tab. 2 Drive motor parameter
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Fig. 4 Control system of universal electric tracked chassis for

hilly and mountainous areas
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Fig. 5 Electrical schematic diagram of the entire machine
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Fig. 6 Kinematic model of universal electric tracked chassis

for hilly and mountainous areas
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