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Design and experiment of cleaning control system for corn combined harvester

Lou Xiuhua, Li Maofeng, Du Yuefeng, Mao Enrong, Fu Lei
(College of Engineering » China Agricultural University , Beijing , 100083, China)

Abstract: The cleaning system of maize combined harvester is complicated and has the problems of poor harvest quality and
low efficiency. Based on this, a set of automatic control system was designed, which mainly controlled the cleaning
loss rate and simultaneously controlled the impurity content rate. Firstly, based on the orthogonal test data of fan
speed, shaker speed and feeding amount as the influencing factors, loss rate and impurity content rate as the indicators,
the primary and secondary factors affecting loss rate and impurity content rate were obtained, and the automatic
control strategy of cleaning system was proposed. Secondly, in order to carry out the research of control strategy
and algorithm, the mathematical models of the fan speed, the shaker speed regulating device and the longitudinal
movement of the harvester in the cleaning system were established, and the discrete PID control algorithm was designed.
Finally, based on the software and hardware environment of MATLAB/dSPACE, the hardware-in-the-loop simulation
platform of the cleaning control system was built, and the controller in the loop test was carried out. The
experimental results show that the dual-objective joint control strategy and control algorithm set in this paper can
effectively reduce the cleaning loss rate and impurity content rate to the target range, in which the cleaning loss
rate is about 2. 7% and the impurity content rate is about 2. 8 %.
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Tab. 1 Factors and levels of test
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Tab. 2 Scheme and results of orthogonal test

wme X, X, X, WK/ % AR %
1 0 0 0 3.48 0.74
2 1 0 1 4.08 0. 96
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4 —1 1 0 2.76 0.77
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11 —1 0 1 2. 88 0. 89
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Tab. 3 Variance analysis results
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Fig. 1 Fan speed regulation system
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Fig. 2 Vibrating screen speed regulation
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Fig. 3 Schematic diagram of tire stress
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