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Figure 1 Schematic diagram of chassis lifting mechanism
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Figure 3 Schematic diagram of hydraulic system
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Table 1 Main types and parameters of the components in the electro-hydraulic control system
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Figure 4 Process diagram of automatic leveling
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Figure 5 Human-machine interface of hydraulic leveling system
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Figure 6 Model diagram of chassis automatic lifting system
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retraction
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Figure 10 Bench test of chassis automatic lifting system
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Design and experiment of chassis automatic lifting
hydraulic system for harvester

LEI Xiaolong', CHEN Yu', LIJu', YANG Ke', LIU Cheng?®, YU Xiangyang?

(1. College of Mechanical and Electrical Engineering , Sichuan Agricultural University, Ya'an 625014, China;
2. Sichuan Jingnong Huizhi Technology Co. , Ltd. , Chengdu 610041, China)

Abstract: In order to address the issues of large inclination angles and poor pass ability encountered by small-scale combine
harvesters operating in hilly regions, a design and experimental study were conducted on an automatic lifting hydraulic system
for the combine’s chassis. This research developed the overall structure of the automatic lifting hydraulic system for the
chassis, designed and selected key components such as hydraulic cylinders with built-in displacement sensors and directional
proportional valves, and proposed methods for leveling and lifting the chassis by extending or retracting the hydraulic cylinders
based on the transverse inclination angle. The study employed two leveling modes: automatic and manual, to level the
chassis. The hydraulic system was simulated using AMEsim software, revealing stable pressure and flow within the hydraulic
cylinders during direction reversing, along with smooth displacement velocity. A leveling control strategy centered on a PL.C
controller and PID control method was designed, which adjusted the length of the hydraulic cylinders to regulate the chassis's
attitude and to conduct a static leveling experiment. Results indicated the proportional directional valve, when adjusted to a
position between 20% and 45%, it can effectively regulate the velocity of both the extension and retraction movements of the
hydraulic cylinders. The adjustment time increased with larger inclination angles, but the overall adjustment error remained
below 0.5° within an inclination range of 7.7°, which can meet the requirements for transverse leveling of the combine
harvester's chassis. This research introduced a hydraulic system and control method to realize leveling based on the transverse
angle, providing a reference for the design of the chassis leveling hydraulic system for small-scale combine harvesters.

Keywords: grain combine harvester; chassis leveling; hydraulic system; electro-hydraulic control method; proportional

directional valve



