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Parameters Optimization and Experiment of Batch Transportation
for Maize Grain

QUAN Longzhe XI Dejun  WANG Jianyu CHEN Ci  WANG Hongfei
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; In order to improve the mechanization level of corn sorting, a kind of mechanical device with
high efficiency and batch transportation of maize grain was designed to solve the problem that traditional
corn sorting machine of grain was difficult to realize the batch transportation. The main structure, working
principle and related structure parameters of the batch transportation device were described. Structural
design of key components of the device, analysis of performance characteristics of amplitude difference
type electromagnetic vibration system and batch transportation track were introduced. EDEM virtual
simulation test was done on the device performance of the batch transportation, track arc central angle,
wedge baffle angle and track width were taken as experiment factors, and batch column performance
indicators were selected as test index of the virtual orthogonal experiment. The influence of related factors
on the performance of the batch transportation was analyzed, and reasonable parameter combination was
obtained as: the track width of 15.4 mm, track arc central angle of 45° and wedge balffle angle of 110°.
The bench test was carried out, the bench test results showed that the electromagnetic vibration amplitude
was 1.5 mm, frequency was 52 Hz, the vibration direction angle was 28°, the installation angle was 0°,
the added mass was 0. 3 kg, one side of plate spring was adjusted to 87°, the other side of plate spring
was adjusted to 35°, the amplitude of the track with added mass was 1 mm, the batch transportation
qualified index was 83. 1% , adhesion and retention index was 10. 4% , hysteresis index was 6. 5% . The
batch transportation performance was good, which met the performance requirements of corn seed
separator, and the research provided a theoretical and technical reference for the research and design of
corn sorting device.
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Fig.1 Improved electromagnetic vibration system

based on space separation principle
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Fig.2 Mechanical model of corn seed in electromagnetic

vibration system
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Fig.4 Schematic diagram of wedge track shunt
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Fig.9 Maize grain EDEM model
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Fig. 10 Preliminary test result of EDEM virtual simulation
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Fig. 11 Test results of EDEM virtual simulation
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Tab.3 Test factors and levels

) H %
KA - e e
&0/ (°) Pt e /() B3 FE B/ mm
1 30 12.32 110
2 45 15. 40 125
3 60 18.48 140
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Tab.4 Scheme and results of virtual orthogonal test

0

K B MR BuE RE AR HiE WS
¥ A JMBEEC B 5% 18EU% 1BV %
1 1 1 1 1 83.5 4.2 12.3
2 1 2 2 2 83.7 5.5 10.8
3 1 3 3 3 77.9  12.3 9.8
4 2 1 2 3 88.4 2.9 8.7
5 2 2 3 1 85.4 6.8 7.8
6 2 3 I 2 82.6  13.7 3.7
7 3 1 3 2 81.2 3.4 15.4
8 3 2 1 3 80.9 7.1 12.0
9 3 3 2 1 78.8  10.5 10.7
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Tab.5 ANOVA of virtual orthogonal test

IR IR FEER F P 2 K, K, Ky K RN
A 1014.68 0.001 0 —_ 245. 1 256. 4 240.9 A,

FXiE T B 827.74 0.001 2 sk 253.1 250.0 239.3 B, A,B,C,
c 164. 26 0. 006 1 —_—_ 247.0 250.9 244.5 C,
A 4.49 0.1820 22.0 23.4 21.0 Ay

K 1% 45 %K B 540. 01 0.0018 - 10.5 19.4 36.5 B, A,B,C,
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A 403.76 0.0025 . 32.9 20.2 38.1 A,
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Fig. 12 Test platform for batch transportation of maize grain
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