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Design and experiment of control system of electric drive corn high speed operation seeder

Jiang Zhenhan' %, Wang Yuxu> *, Wei Yifei” *. Yu Yan', Sun Yongjia®*. Sun Yitian* *
(1. College of Mechanical and Electrical Engineering » Qingdao Agricultural University . Qingdao, 266109, China;
2. Shandong Academy of Agricultural Machinery Sciences, Jinan, 250100, China; 3. Huang-huai-hai Key
Laboratory of Modern Agricultural Equipment » Ministry of Agriculture and Rural Affairs, Jinan, 250100, China)

Abstract: Most of the popular corn planters in China use pickup finger seed metering device and air suction seed metering
device, depending on the land wheel transmission to drive the seed metering device seeding, which can improve the uniformity
of seed spacing to a certain extent, but the seed seeding is still affected by the slip of the ground wheel. In order to solve the above
problems., this paper designed the control system of electric drive maize high-speed operation intelligent seeder. STM32F103 chip
was used as the core of the master controller. The system measured the speed of the machine and tool by the proximity
switch installed by the ground wheel. Infrared photoelectric sensor was used for real-time seeding monitoring. The results of
laboratory test and field experiment showed that the system had high precision of speed control, sowing count and missing
sowing monitoring. When the plant spacing was set to 25 cm, the operation speed was 8 km/h, 10 km/h and 12 km/h,
respectively. The average qualified indexes under the three operation speeds were 95. 18% , 94. 36 % and 91. 24% respectively.
The variation coefficients were 15. 36 %, 16.83% and 18. 24 % , respectively.
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Fig. 1 Structure diagram of electric drive seeding

control system
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Fig. 2 Electric drive seeding system
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Fig. 3 Motor driving circuit
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Fig. 4 Sensor signal sampling circuit
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Tab. 1 Test results of speed control precision and seeding count
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1 900 902 0.22 890 1. 33
2 720 721 0. 14 710 1.53
3 600 601 0.17 592 1.50
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Tab. 2 Test results of monitoring accuracy and alarm of miss seeding
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Tab. 3 Seeding performance indexes under different

operation speeds
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1 94. 26 4.63 1.42 16. 71
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12 2 90. 89 5. 61 1.83 18. 27
3 91. 28 5.79 1.87 18.33
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