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Design and Test of Transverse Transplanter for Pre-cut Sugarcane

MA Fanglan' LIU Tianxiang' LI Shangping LUO Xiaohu' WU Fei' YU Yunfa'
(1. College of Mechanical Engineering, Guangxi University, Nanning 530004, China
2. College of Information Science and Engineering, Guangxi University for Nationalities, Nanning 530006, China)

Abstract: In order to realize the accurate horizontal seeding of sugarcane seeds, a kind of pre-cutting
sugarcane transplanter was designed. The influence that the speed of seed metering chain, angle of chain
and angle of cane box made on the performance of planting was confirmed by analyzing the movement of
the planting device and the simulation study. By using the sugarcane planter test platform, the physical
experiments of the first-stage chain speed, the angle of conveyor chain inclination and the cane box
inclination angle of planting device were carried out. The experiment results showed that the angle of
chain had a very significant impact on the performance of planter. The speed of chain shaft and angle of
box had no significant effect on the performance of planter. The order of primary and secondary factors
affecting performance was the angle of conveyor chain, rotation speed of chain shaft, and inclination
angle of cane box. There was no interaction between these factors. The optimal value of chain angle was
55°, the best value of chain shaft speed was 9. 16 r/min, the best inclination angle of cane box was 45°.
In performance verification experiments, missing seed rate was 5% , replanting rate was 3. 2% and pass
rate was 92.6% . The reseed phenomenon during the planting can be effectively avoided. The seed
consumption can be reduced during the planting process, and the missing seed phenomenon can also be
avoided during the planting process. The qualified rate of seed metering direction was 93.37% , and the
qualified rate of seed metering plant spacing was 90.33% . The spacing of planting was between 33 c¢m
and 49.5 cm (a reasonable range) , and the precise horizontal planting of double-buds section sugarcane
can be realized.

Key words: precision planting of sugar cane; pre-cutting; horizontal sowing; sugarcane species; chain

seeder
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Fig.4 Sugarcane container with different dip angles in collecting box
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Fig.5 Analysis of filling force of sugarcane groove seeds
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Fig.6 Stress analysis of sugarcane trough seed
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varieties in sugarcane trough
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Simulation test results of transport chain

inclination angle
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Fig.21 Effect diagrams of each factor of seed metering device
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Fig.22  Prototype and arrangement of pre-cut sugarcane

transverse seed metering device
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Fig.23 Field experiment and seeding effect
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Tab.8 Test results of seeding uniformity
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Fig.24 Field experiment and seeding effect
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