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Structure Improvement and Simulation Test of Sugarcane
Harvester Feeding System

Li Shangping'®> Deng Xiong' Zhong Jiagin'  Song Junmin’® Wang Haibo'
(1. College of Mechanical Engineering, Guangxi University, Nanning 530004, China
2. College of Chemistry and Chemical Engineering, Guangxi University for Nationalities, Nanning 530008, China)

Abstract; On the basis of analyzing the defects and shortcomings of the existing sugarcane harvester
feeding system, simulation analysis and experimental research has shown that the improvement of gearbox
of feeding system is helpful to ameliorate the knife dish plugging problem in the sugarcane harvester. The
structure improvement of feeding system was mainly carried out with respect to the functional
characteristics of the gearbox. The gearbox was changed by feeding roller, and the shafts of two cutters
were driven by a pair of reverse synchronous rotating hydraulic synchronous motor. The improved feeding
system can expand the logistics channel of cutting transmission mechanism. Meanwhile, the negative
sliding frictional resistance the gearbox has on sugarcane was converted into positive rolling frictional
driving force produced by the feeding roller. The trapezoidal tooth on feeding roller can not only play the
role of clamping and conveying sugarcane, but also envelope sugarcane and increase the contact surface
between the sugarcane and feeding roller, which increases the dynamic friction of sugarcane. 3D graphics
software SolidWorks was used to modeling, then the improved model was imported into simulation
software ADAMS for motion and force analysis. The results show that the improved feeding roller can
shorten the retention time on screw conveyor by 35.9% , as well as reduce the force exerted to the
sugarcane by 86% compared to gearbox. That is to say, the sugarcane was more easily to skid into the

logistics channel, and the conveying speed is faster with backward transport distance farther. The
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transmission performance is significantly improved, which can effectively suppress the feeding system

plugging problem and play a disproof role of the test about cutter motor pressure measurement. The

simulation experiment also shows that the retention time of the sugarcane on the screw was reduced

relative to the speed of the feeding roller, and the amount of time of 150 r/min speed was shortened by

20% compared to that of 250 r/min speed. And the times that the feeding roller applied to the sugarcane

was reduced relatively and the radial force exerted to the sugarcane was reduced significantly. Therefore,

an appropriate increase in the feeding roller speed can improve the transportation quality of sugarcane and

reduce the blocking rate of sugarcane harvester, which can provide a reference for improvement of cutter

structure and position parameters.

Key words: sugarcane harvester; feeding system; gearbox; design; simulation
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Fig. 1  Structure diagram of feeding system
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Fig.2 Sugarcane forming block diagram
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Fig.3 Cutter jam real photo
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Fig.4 Diagram of force acting on sugarcane from gearbox
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Fig.5 Changing curve of force acting on sugarcane

from gearbox
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Tab.1 Single factor test results of influence of distance

S on motor pressure MPa
KR5S
S/mm
1 2 3 4 5
200 8. 13 7.81 7.79 7.74 7.75
170 8.42 8. 60 8.53 8.67 8.49
8 )E|gs — 4 &l 150 9.10 9.32 9.12 9.13 8.90

Fig.8 Two-dimensional diagram of cutter
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Tab.2 Variance analysis for cutter motor pressure

25K SS df MS F P Fo. s
2 i) 4.045 48 2 2.022 74 104.750 9 2.53x10°¢ 3. 885294 *
AN 0.23172 12 0.019 31
Bt 4.27720 14
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Fig. 10 Mechanical model of sugarcane affected by gearbox
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Three views of improved feeding system
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Fig. 12 Mechanical model of sugarcane affected by

improved feeding roller
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Fig. 14  Simulation curves of sugarcane displacement
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Fig. 15 Simulation results of force acting on sugarcane from feeding roller
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Tab.4 Comparison of feed time
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