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Design and Test of Garlic Seed Placer with Seed Disturbing
Tooth Assisted Air Suction

XIE Dongbo'® ZHANG Chunling'> WU Xiaoging'®> WANG Weiwei'> LIU Lichao'> CHEN Liging'*
(1. School of Engineering, Anhui Agricultural University, Hefei 230036, China
2. Anhui Province Engineering Laboratory of Intelligent Agricultural Machinery and Equipment, Hefei 230036, China)

Abstract; In order to solve the problem that the size difference of hybrid garlic led to the low qualified
index of single grain and the high omission-sowing index, a kind of garlic seed platter with air suction
assisted by seed disturbing teeth was designed. Hybrid garlic was taken as the research object, and the
working principle of seed stirrer assisted by air suction type garlic seed platter was described. Based on
the physical characteristics of hybrid garlic itself and the requirements of agricultural planting, the surface
equation of seed disturbing tooth was constructed to determine the key structural parameters of seed
platter. On this basis, the seed selection qualification index was taken as the test index, and the seed
arrangement process was simulated and analyzed based on EDEM software to determine the optimal
structural parameters of the seed disturbing teeth. At last, the performance of hybrid garlic was studied
with the operating speed, the rotation speed of seed platter and the vacuum degree as the test factors, and
the high qualification index and low omission index as the test indexes. Based on the optimization of the
regression model, when the operating speed was 1 km/h, the rotation speed of the seed platter was
11. 66 r/min, and the vacuum degree was 5 kPa, the eligibility index of seed selection was 87. 1% , and
the omission index was 8.8% , which met the requirements of single seed selection of garlic. The
research result can provide a feasible reference for the mechanized seeding of hybrid garlic.

Key words: hybrid garlic; sing grain planting; seed disturbing tooth; seed metering device
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Tab.1 Three dimensional dimensions of garlic species
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Movement and stress diagram of seeds after

separation from suction hole
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Fig. 14 Seeding test bench
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Tab.5 Coding of test factors

%
iy FEM B/ HE i 45 5 1/ HLAS R/
(km+h~") (remin~") kPa
2.0 15 7
0 1.5 12 6
-1 1.0 9 5
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E AR WK 6 Fro (v, a0 4 R 5 75
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1.25x; —0. 85x;
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Tab.6 Experimental design and results
o N o N ERiE = SR TELE R
¥,/ % ¥,/ %
1 1 1 0 75.6 11.3
2 0 0 0 82.4 9.6
3 0 0 0 81.6 9.5
4 1 0 -1 80.2 8.6
5 0 1 -1 80.3 9.8
6 1 0 1 79.6 10. 8
7 -1 0 1 83.2 8.7
8 0 0 0 85.6 9.8
9 -1 1 0 82.4 8.9
10 1 -1 0 74.5 12. 8
11 0 0 0 84.2 10. 1
12 0 -1 1 72.9 11.6
13 -1 -1 0 78.6 12.3
14 0 1 1 82.6 8.6
15 -1 0 -1 87.1 8.8
16 0 0 0 84.8 8.3
17 0 -1 -1 79.8 9.2
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Tab.7 Analysis of variance of regression model
. BARARE Y, IR E y,

R -5 FI B F P -5 F B F P
A 227.19 9 12.02 0.001 7 27.31 9 7.33 0.007 8
X 57.25 1 27.26 0.001 2 2.88 1 6.95 0.0336
X, 28. 50 1 13.57 0.007 8 6. 66 1 16. 08 0.005 1
X3 10. 35 1 4.93 0.0619 1.36 1 3.29 0.1127
X%, 1.82 1 0.87 0.3826 0.90 1 2.18 0.183 4
XXy 2.72 1 1.30 0.2923 1.32 1 3.19 0.1171
Xy X3 21.16 1 10. 08 0.0156 3.24 1 7.82 0.026 6
x} 5.67 1 2.70 0.1445 1.75 1 4.23 0.078 8
x5 96. 41 1 45.91 0.000 3 6.27 1 15.13 0. 006 0
3 0. 005 158 1 0. 002 456 0.9619 3.26 1 7.87 0.0263
2 14.70 7 2.90 7

E0) 3.53 3 0.42 0.748 0 1.01 3 0.71 0.594 7
4R 72 11.17 4 1.89 4
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Fig. 15 Response surfaces of influence of various factors on qualification index
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Fig. 16 Response surfaces of influence of various factors on missed seeding index
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Fig. 17 Seeding effect diagram
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