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Experimental study on the performance of pheumatic
precision metering device for millet seeds

LI Na, ZHAO Man-quan® , LIU Fei, LIU Yue-qgin, LV Bing,

ZHANG Tao, DONG Shuai, CHEN Chen
(Mechanical and Electrical Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract In order to achieve millet precision seeding, a precision air-suction seed hill-drop plate, which adapt small
particle size of crops such as millet to the sowing, is designed. The seed plates are distributed by the suction hole
groups to adsorb more seeds. The test of millet sowing performance on the test bed for computer vision is conducted by
utilizing the seed plates. The eligible index, multiple indexes and miss index are employed as judging indexes,
respectively. Single factor experiments were carried out with four factors: The number of holes on the seed plate, seed
plate aperture,rotational speed of seed plate and air-suction power of vacuum chamber. And optimal range of individual
factor is obtained. The optimum combination of all factors is obtained by orthogonal test: The number of holes on the
seed plate is 4; The seed plate aperture is 0.8 mm; The rotational speed of seed plate is 11.0 r/min; The vacuum
degree is — 1.2 kPa; The effect of millet precision seeding is better; The eligible index reached 94 % ; The multiple index
is no more than 4% ; The miss index is less than 2% . The requirements of millet precision seeding are met.

Keywords seed plate; seeding performance test; testing bench; precision seeding; orthogonal test
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4. Suction chamber; 5. Storage room; 6.Clearing device
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Fig. 1 The structure of air suction metering device
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Fig. 2 The millet seeding plates
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(a) fLEFECH3

Holes group number is 3

(b) FLEFEC 4

Holes group number is 4

(c) fLEFECHS

Holes group number is 5

t HHEFPFERE , ¢ is the thickness of the disc.
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Fig. 3 The structure size of the discs
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Fig. 4 The seeding effect of the millet
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Table 1 Effect of the number of holes of seed plate on seed metering quality

A= WAhFL  EESE/kPa  HERR S/ AL 7L 5 G/ EER/ N R/ %
Serial  H4/mm Vacuum (r/min) Eligible Multiple Miss
Hole count
number Diameter degree Rotational speed index index index
1 0.8 —1.0 15.0 3 66 2 32
2 0.8 —1.0 15.0 4 90 0 10
3 0.8 —1.0 15.0 5 76 12 12
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Table 2 Effect of the seed plate aperture on seed metering quality
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co o , U ETER G , WA/ Y
Serial  H4%&/mm Vacuum (r/min) Eligible Multiple
Hole count Miss index
number Diameter degree Rotational speed index index
1 0.8 —1.0 11.0 4 74 2 24
2 1.0 —1.0 11.0 4 80 20 0
3 1.2 —1.0 11.0 4 56 40 4
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Table 3 Effect of the rotational speed of seed plate on seed metering quality

e 0 A £L H.75 i /kPa HE o £ 5 5/ ) .
. . . W o FL AL 2K A%/ Y R/ I %/ %
Serial H A /mm Vacuum (r/min)
Hole count  Eligible index =~ Multiple index = Miss index
number Diameter degree Rotational speed
1 0.8 —1.0 7.5 5 74 26 0
2 0.8 —1.0 9.0 5 78 20 2
3 0.8 —1.0 11.0 5 88 10 2
4 0.8 —1.0 13.0 5 78 14 8
5 0.8 —1.0 15.0 5 76 12 12
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Table 4 Effect of the vacuum degree on seed metering quality

s
C[]]

W b L

HZ3JE /kPa

HE o 4 5 T/

. . . W A fL AL A HRR/ % HRER/ % T2/ %
Serial EH A% /mm Vacuum (r/min)
Hole count Eligible index Multiple index Miss index
number Diameter degree Rotational speed

1 1.0 —0.6 11.0 62 0 38

2 1.0 —0.8 11.0 66 2 32

3 1.0 —1.0 11.0 80 20 0

4 1.0 —1.2 11.0 72 22 6

5 1.0 —1.4 11.0 70 24 6

6 1.0 —1.6 11.0 64 28 8
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Table 5 The level of factor of the millet orthogonal test

K E . HEFh L3 FRMIEAE/kPa G HFF LA/ mm  H, HEFP #5538 / (r/min)
Level Hole count Vacuum degree Diameter Rotational speed

1 4 —1.0 0.8 7.5

2 5 —1.2 1.0 11.0
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Table 6 The millet orthogonal test program results and range analysis
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Hole Vacuum Rotational . . .
column Diameter column  column index index index
count degree speed
R 1 1 1 1 1 1 1 1 86 8 6
R 5 2 1 1 1 2 2 2 2 80 20 0
iRE 3 2 1 2 1 1 2 2 88 10 2
B 4 2 1 2 2 2 1 1 44 54 2
K5 5 1 2 2 1 2 1 2 94 4 2
5 6 1 2 2 2 1 2 1 86 12 2
iR 5 7 2 2 1 1 2 2 1 84 12 4
iR 8 2 2 1 2 1 1 2 40 60 0
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