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Design and Experiment on Vertical Polygonal Roller Snapping
Ears of Corn Harvester Based on Excitation Theory
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Abstract; Corn has become the first major crop in place of rice and wheat in recent years, thereby
significantly influencing the lives of people given the increase in production of corn. Corn snapping roller
is the main component of a corn harvesting machine and exerts a crucial effect on the quality of corn
harvest. Aiming at the problems of serious grains gnawing and large loss of falling grains in the operation
of vertical and horizontal roll corn harvester, a theoretical model of maize excitation heading suitable for
mechanized harvesting was established under the condition of separation of ear and stalk of maize under
the guidance of excitation theory. Under the guidance of the model, the shape structure and configuration
of the picking roll suitable for the corn excitation movement were constructed and optimized, and the
corresponding excitation heading test-bed was developed. Box —Behnken experimental design method was
used to study the effects of key parameters such as edge number, amplitude and rotation speed of
excitation picking roll on grain loss rate and gnawing rate during ear picking. The regression equation
between experimental factors and inspection indexes was established, and the corresponding response
surface was generated. The results showed that the number of edges, the amplitude and the rotation speed
of the picking roll had significant effects on the grain loss rate and the gnawing rate during harvesting.
Finally, under the guidance of the theory of non-linear programming, the best combination of the above
three experimental factors was obtained, namely, the rotation speed of the picking roll of 950 r/min, the
number of edges of 8, and the amplitude of 0. 75 ¢cm. Under these conditions, the average loss rate of
corn grains during heading process was 0.228% , and the average breakage rate of corn grains was
0.124% , which was lower than the national technical standard of corn harvesting machinery. The
research result provided theoretical support for the popularization and application of this technology.
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Fig.1 Schematic of vertical multi-polygonal

snapping rollers
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Fig.3  Optimization and realization of excitation wave shape
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of spike roller
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Tab.1 Parameters of corn plant
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Tab.3 Test design scheme and results

PR HOAR TR OFPRIBEECR BoRHRR

L X, X, X, Y/% Y,/ %
1 -1 -1 0 0.30 1.04
2 1 -1 0 0.34 1. 14
3 -1 1 0 0.19 0.71
4 1 1 0 0.56 0.92
5 -1 0 -1 0.12 0.23
6 1 0 -1 0.29 0.52
7 -1 0 1 0.11 0.22
8 1 0 1 0.34 0.58
9 0 -1 -1 0.42 0.97
10 0 1 -1 0.20 0.28
11 0 -1 1 0.34 1.22
12 0 1 1 0.23 0.48
13 0 0 0 0.25 0.78
14 0 0 0 0.28 0.81
15 0 0 0 0.30 0.78
16 0 0 0 0.29 0.82
17 0 0 0 0.27 0.77
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Tab.4 Variance analysis result of ear biting rate
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X3 0.024 1 0.024 6.370  0.0395"
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Tab.5 Variance analysis result of grain loss rate
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] 0.13 7 0.019
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