202442 A &k LAk 2= i 5555 % 42 1

doi:10.6041/j. issn. 1000-1298.2024.02.011

ERLtRE£BREEENBTIHNRZZITS5IXE

£2E KEEZ YEET 2 27 %k &7 FHE

(1. Ay KAE TR, iR 4300705 2. AP AR #B A T R e Aol e 4 RS2 30 &, 2RI 430070)

FEE - B X AT B 1L R B 1 AR TR 8 B LA FROR AT B0 A oMl 45 1 S B0 0 o i 22 S5 I, 25 5 T 2 1t 2R el
TEVE BB RS B SR 2V PR L BR AR ORI T — R e W R U A B IR A . i SR, X Bl IR A R AL
SEAG A AR IR AEAT TR R X TR H AL AT R VB SER A R RS B RGO AT IR
THHUAH L A VT BC E Y s de Jm , WP BE HLaEAT T MERE IS0 . B0 45 S 3 W - 3l 1 IR A 7E SR /MR 98 (1 220 mm) i1 e K I 98
(1620 mm) ) ELZAT IR AL R 53 50 0y 2. 24% F1 2. 2% , 3573l J2 AH N 1B AR ME ( <6% ) R o IS &0 5% ) WL P fig
BAT, o /IR 56 Ji b 7 725 22 425 905 mm , T 3 B B L b 8% el A 6 e 28 1) 3t VR R 85 o B SRR T R B
P 25 e 9 55 o R S e, Wl R T 8 L SR el AR 25 A A O AT A R . R gk sk TR i A8 AT TR I VR L B Y TR R
FERECH 88.5% VAR E RELN 92.5% R E RIRME( =85% ) Bk . AL L AEPERE T 2 B SR I &2 2% 3 B b
T4 B MY SR, T Dy B s L i SR el T V) A5 3 M ) A 400 32 it 4 25 B O B PR S
KW FeBE IR P eV R Ik E ;AR R TE A B R A

FENES: S224.4 XERFRIZAD : A XE4HE: 1000-1298(2024)02-0119-09 OSID .

Design and Test of Hydraulic Remote Control Crawler Power Chassis for
Hilly and Mountainous Orchards

LI Shanjun'® CHEN Huilong'> PENG Jibo'?> MENG Liang'® ZHANG Xin'® LI Mingzhen'
(1. College of Engineering, Huazhong Agricultural University, Wuhan 430070, China
2. Key Laboratory of Agricultural Equipment in Mid-lower Yangtze River,
Ministry of Agriculture and Rural Affairs, Wuhan 430070, China)

Abstract; Aiming at the problems of large size, cumbersome operational procedures, and poor
maneuverability of agricultural chassis currently for hilly orchard, as well as the practical requirements of
cultivation management tasks such as trenching, weeding, and pruning in hilly orchards, a hydraulic
remote control crawler power chassis was designed. Firstly, the overall structure and working principle of
the power chassis were described. Secondly, key components such as the front-mounted mechanism,
walking system, variable-width chassis, hydraulic system, and remote control system were designed and
appropriately matched. Finally, performance tests were conducted on the entire machine. The tests
revealed that the deviation rates of the power chassis during straight-line travel at the minimum width
(1220 mm) and maximum width (1 620 mm) were 2. 24% and 2. 2% respectively, both satisfying the
corresponding national standards ( < 6% ) requirements. The chassis exhibited good steering
maneuverability, with a minimum width turning radius of 905 mm, enabling it to adapt to the narrow
slope working environment of hilly orchards. The remote control operation demonstrated smooth processes
such as ascending and descending slopes, crossing field ridges, and traversing furrows, meeting the
requirements of walking on unstructured terrain in hilly orchards. When equipped with a mounted chain-
type ditcher for trenching operations, the stability coefficient of trench depth was 88.5% , and the
stability coefficient of trench width was 92.5% , both meeting the national standards ( = 85% )

requirements. The overall performance of the machine met the demands of managing complex sloped
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terrains in hilly orchards, providing a comprehensive application platform and technical support for the

effective implementation of field management operations in hilly mountainous orchards.

Key words: hilly and mountainous orchards; fully hydraulic drive; variable amplitude wide track chassis
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Fig. 1  Schematic of structure of fully hydraulic remote
control crawler power chassis
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Tab.1 Design parameters of fully hydraulic remote

controll crawler power chassis
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Fig.2  Schematics of front mounting mechanism
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Fig.3 Schematic of walking system
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Fig.7 Power chassis driving deviation tests
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Tab.4 Results of straight line driving deviation test
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Tab.6 Results of crossing maximum ditch width
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Tab.7 Ditching test results
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Fig. 12 Orchard environment and orchard trenching experiment
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