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Design and Experiment of 3QXZ — 6 Seed Corn Detasseling Machine

Wang Jinjiangl Chen Zhi’ Yang Xuejun] Wang Jun' Wu Jianmin' Hao Zhaohui'
(1. Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China
2. China National Machinery Industry Corporation, Beijing 100080, China)

Abstract; The 3QXZ — 6 seed corn detasseling machine was designed to improve the mechanical level
during corn cultivation. The machine was consisted of profiling mechanism, hydraulic driving system and
plant-profiling controlled system. The profiling mechanism was structured as a parallelogram. Roller was
motivated by the load-sensing hydraulic system, and height adjustment was manipulated by cylinder,
which was driven through proportional control hydraulic system. In a set distance, if the lower
photoelectric signal is continuously lost, it indicates the plant is short, and if the upper photoelectric
signal is continuously received, it indicates the plant is relatively tall. This is how the plant height
profiling is fuzzily controlled. The test on synchronization performance of roller rotation speed, response
time of controlling system, and hydraulic cylinder speed shows that when the engine rotation speed is
around 2 300 r/min, the maximum deviation ratio of roller rotation speed is 4.4% , synchronization
tolerance rate is less than 3% , responding time is 0. 04 s, cylinder lifting-up speed is 0.21 m/s, and
dropping-down speed is 0. 27 m/s. Based on the data collected from experiment, a function was built by
using control signal ¢ as variable and vertical movement of tassel removal component. Field experiment
proves that the 3QXZ — 6 seed corn detasseling machine is reliable and highly efficient. It sufficiently
meets the agronomy detassling requirement with a detasseling ratio 87. 7% averagely.
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Fig. 1  Structure diagram of 3QXZ — 6 seed corn
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Fig.2 Diagram of profiling mechanism
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Fig.4 Diagram of hydraulic system of roller driving
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Tab.1 Result of roller rotation speed testing

e/ e R L3 5 2N IS
(rmin™') 12 3 4 5 6 EE% EE/%
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2300 456 458 466 468 455 456 4.0 2.9
2400 459 463 469 470 458 458 4.4 2.7
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Fig. 10  Detasseling in corn field
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Tab.3 Statistics of experiment result

5 KENERBE K RO EMEE R B KRR/ %

1 116 102 87.9
2 109 98 89.9
3 110 96 87.3
4 105 89 84.8
5 98 87 88.8
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