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Experiment and Directional Movement Technology of Corn Seed
Based on Electromagnetic Vibration
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Abstract; According to the principle of vibrating feeder, this paper proposed a method to achieve
directional transportation for corn seed. It explored the relationship between the various postures of the
change process and mechanical parameters during orientation. A directional vibration test device was
established by kinetic analysis while the Zheng Dan 958 corn seed was taken as the research object. The
orthogonal experiment was carried out with the factors affecting the rate of directional orientation such as
step height A, inclination angle of track surface B, vibration amplitude C and vibration frequency D. The
test results showed that the step height A and the inclination angle of track surface B and its interaction
had extremely significant effect on seed orientation. The best test combination was determined by multiple
comparison analysis. The result of the forward motion directional rate from repeating ten times was
93.5% and the reverse motion directional rate was 89.4% when the altitude difference was 4 mm,
inclination angle was 4°, vibration frequency was 51.5 Hz, and vibration amplitude was 0. 18 mm. The
high speed photography was applied on the observation and verification for the direct and reverse motion
test result, the analysis result showed that the actual state of motion was in keeping with the theoretical
analysis basically.
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Fig.1 Working principle of vibratory feeding
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Fig.2 Appearance and model of corn seed
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Tab.1 Factors and levels of experiment
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Tab.4 Variance analysis of various factors for

reverse motion

x2 BEARFAESNW
Tab.2 Variance analysis of various factors

i;; SFAM AmE HIrm FAi P

A 0. 046 2 0.023 38. 744 0.000 1
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= 0. 005 9 0. 001
Bt 0.118 26
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Tab.3 Variance analysis of various factors for

forward motion
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Tab.5 Multiple comparisons of factors A and B

Subset Subset
A N B N
1 2 1 2
1 9 0.762 1 9 0. 740
2 9 0. 825 2 9 0.813
3 9 0.791 3 9 0. 832
Sig. 0. 566 1.000 || Sig. 1.000 0.174
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Tab.6 Multiple comparisons of factors C and D

Subset Subset
C N D N
1 2 1
1 9 0.792 1 9 0. 802
2 9 0. 809 2 9 0.793
3 9 0. 795 3 9 0. 790
Sig. 0.414  1.000 Sig. 0. 396
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