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Adaptability experiment on pneumatic metering device for small-sized seeds

MEI Ting", XIE Fang-ping"?", L1 Xu', WANG Xiu-shan', MAO Li-cheng®

(1.College of Engineering, Hunan Agricultural University, Changsha 410128, China; 2.Hunan Provincial Engineering
Technology Research Center for Modern Agricultural Equipment, Changsha 410128, China)

Abstract: A small-sized seed pneumatic cylinder-seeder which adopts negative pressure to adsorb and positive pressure
to blow seeds was designed for available seed metering device at present exhibiting sowing difficulty caused by
adsorption affinity to the seed exceeding its gravity. Rape (sphere) and sesame (pancake) seeds were selected to test and
verify the adaptability of the seeder based on pass percentage of seeding considering rotation rate, adsorbing pressure,
blowing pressure, amplitude of vibration. The result of orthogonal tests indicated that the seeder can be used for precision
planting of sphere and pancake seeds, the pass percentage of seeding reached 90% with seeding result of sphere seeds
superior to pancake seeds. Negative pressure showed the biggest influence on the pass percentage of rape seeding,
followed by amplitude of vibration, rotational speed; and positive pressure and for sesame seeding rotational speed
showed the biggest influence followed by amplitude of vibration, positive pressure and negative pressure.
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Fig.2 Structural diagram of the seeder test
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Fig.1 Amplified cross section of the seed metering device
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Table 1 Characteristic parameter of tested materials

/mm lg /(m-s™)
695 1.642x1.642x1.642 3.018 5.20
8 0.904x1.784x2.990 3.080 4.58
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Table 2 Factors and levels of orthogonal test
Al(rh™) B/kPa C/mm D/kPa
1 600 0.2 2 0.2
2 720 0.4 4 0.4
3 840 0.6 6 0.6
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Fig.3 Effects of rotation rate on the pass percentage of seeding
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Fig.4 Effects of inside vacuum of seed metering device on the
pass percentage of seeding
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¢ * Fig.6 Effects of blowing pressure on the pass percentage of seeding
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Fig.5 Effects of amplitude of vibration on the pass percentage of seeding
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Table 3 Result of orthogonal tests and variance analysis for pass percentages
A(r-h™) B/kPa C/mm D/kPa 1% 1% 1%
1 1 1 1 1 92.22 91.84 2.72
2 1 2 2 2 87.06 91.78 2.74
3 1 3 3 3 90.59 83.33 11.46
4 2 1 2 3 83.87 86.14 11.88
5 2 2 3 1 90.66 82.47 9.28
6 2 3 1 2 92.78 80.63 5.00
7 3 1 3 2 84.30 73.74 9.09
8 3 2 1 3 95.78 75.90 24.10
9 3 3 2 1 94.09 82.24 3.74
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g %
Al(r-h™) B/kPa C/mm D/kPa 1% 1% 1%
K 269.86 260.38 280.77 276.97
Kz 267.31 273.50 265.02 275.62
Ks 274.17 277.46 265.55 270.24
K1 89.95 86.80 93.59 92.32
ka 89.10 91.17 88.34 91.87
ks 91.39 92.49 88.52 90.08
R 2.29 5.69 5.25 2.24
As Bs C, D,
K 266.96 251.72 248.37 256.55
Ka 249.23 250.15 260.16 246.14
Ks 231.88 246.21 239.55 245.38
Ky 88.99 83.91 82.79 85.52
ko 83.07 83.38 86.72 82.05
ks 77.29 82.07 79.85 81.79
R 11.70 1.84 6.87 3.73
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