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Design of real-time monitoring system for grass breaking
mechanism of combine harvester

YANG Tengxiang, CHEN Man, JIN Chenggian” , XU Jinshan, NI Youliang

(Nanjing Research Institute for Agricultural Mechanization, Ministry of Agriculture, Nanjing 210014, China)

Abstract In order to solve the problems of low intelligence and lacking of monitoring system for relevant parameters in
the existing straw shredding and throwing device of rice-wheat combine harvester, a monitoring system for straw
shredding and throwing device of rice-wheat combine harvester is developed based on the mechatronic control
technology. The system is composed of push-rod motor, hall sensor, torque sensor, displacement sensor. man-machine
interaction terminal and electronic control unit (ECU) and so on. The man-machine interaction terminal uses configuration
touch screen to carry out real-time information interaction with the electronic control unit through RS485 bus to realize
real-time collection, display and storage of system parameters such as rotation speed and opening degree. This terminal
can control push rod motor to control the opening degree of spreader plate according to operation requirements to
realize half-width and full-width scattering of straw and adjust the throwing effect in real time. The system is applied to
the straw chopping and throwing test bench and the performance test of the system is carried out on the straw chopping
and throwing test bench. The results show that the monitoring system is simple to operate, the parameter measurement
accuracy reaches more than 94% , the control accuracy of the push rod reaches more than 90% . The system also has
good robustness and can meet the relevant requirements of rice and wheat mechanized harvesting.

Keywords combine-harvester; straw; data collection; real-time control
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Fig. 3 Schematic diagram of sensor installation
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Table 1 Experiment data analysis of
roller rotate speed r/min
THE i W S ) 6 BRIR%E SEUNT ViR 2%
Speed calulated  Speed measured ~Maximum error ~ Minimum error Average error
1979 1972 186 13 95
2 586 2 517 175 3 90
3103 3014 259 57 140
3616 3431 450 88 185
3 959 4 010 295 18 176
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Table 2 Experiment data analysis of push-rod motor mm
RN 52 B KR 2% /MR 2 TR 22
Distance calulated Distance measured Maximum error  Minimum error Average error
95.2 90.0 11.0 0 5.1
58.8 60. 5 5.5 0.3 2.5
29.6 29.7 3.5 0.1 1.9
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