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Design and Experiment of Conveying Control System for
Whole Rod Sugarcane Harvester

LAI Xiao' CHEN Peizhong' LI Shangping® WANG Miaomiao' CHENG Jianhua' HUANG Haoran'
(1. School of Mechanical Engineering, Guangxi University, Nanning 530004, China
2. School of Electronic Information, Guangxi University for Nationalities, Nanning 530006, China)

Abstract; Aiming at the randomness of sugarcane growth, which causes the feeding amount of the
harvester to vary from large to small, which can easily lead to blockage or low efficiency in the
transportation of the whole rod sugarcane harvester, a conveying control system for the whole rod
sugarcane harvester was designed. By building a sugarcane harvester experimental platform, based on
dynamic torque sensors, PLC control system, hydraulic system and servo motor system, real-time
adjustment was made to match the conveying capacity of the sugarcane harvester with the feeding amount,
reducing sugarcane blockage. The results of the sugarcane conveying control experiment showed that after
installing the conveying control system, the average conveying speeds of sugarcane at each experimental
level were 4. 06 m/s, 3.42 m/s, 3.04 m/s, and 2.42 m/s, which were significantly improved compared
with those without the control system. Moreover, the conveying capacity of the harvester (the walking
speed of the harvester and the speed of each conveying roller) returned to its initial value after the peak
feeding rate, ensuring the efficiency of field harvesting work. The average blockage rate of the regulation
experiment was reduced to 5% , and the conveying regulation system had a significant effect on alleviating
conveying blockage.

Key words: sugarcane harvester; sugarcane feeding amount; PLC control system; sugarcane conveying;

sugarcane blockage
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Fig.1 Schematic of sugarcane harvester harvesting

sugarcane
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Tab.1 Control parameter settings of each actuator
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28
1~3 3~5 5~6
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Fig.3 Sugarcane conveying speed test results
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Fig.5 Principle block diagram of control system
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Fig.6  Schematic of conveying control system
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Fig.7 Working principle of control system
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Fig.8 Hydraulic system diagram of feeding roller
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Tab.2 Simulation parameters of hydraulic system
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Fig. 9  Simulation model of valve-controlled motor system
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Fig. 10  Simulation results
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Working principle block diagram of

conveying control system
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