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Design and Experiment of Wheel-spoon Type Garlic
Precision Seed-picking Device
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Abstract; Due to large grain size, irregular shape and rough surface of garlic seeds, the missed sowing
rate and reseeding rate are high. Aiming to mitigate these problems, a wheel-spoon type garlic seed
metering device was designed, which was mainly composed of seed scoop, seed taking wheel, driving
motor, bracket and seed box. The stress analyses of garlic seeds in seed taking zone, transferring zone
and discharging zone of the device were carried out. The optimal structures of spoons and wheels after
comparing the structural shapes of different types of spoons and wheels via discrete element simulation
analyses were determined. The size of seed scoop was statistically determined. The orthogonal regression
test was performed, treating the radius of seed scoop, the length of seed scoop and the rotation speed of
seed wheel as test factors, and the rate of missed sowing and the qualified rate as response indexes. The
regression models of missed sowing rate and qualified rate were established through analysis of the test
data and then the parameters of garlic seed metering device were optimized based on the regression
model. The platform test was carried out on the garlic seed metering device with radius, length and
rotation speed of seed scoop as 16. 30 mm, 38. 50 mm and 10. 0 r/min, respectively. The results showed
that the missed seeding rate was 5. 50% and the qualified rate was 91. 10% , which were consistent with
the results predicted by the regression model. The research can provide a solid basis for precision sowing
technology in garlic.
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Fig. 1  Structure diagram of wheel-spoon type

seed metering device for garlic
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Tab.1 Three dimension size of garlic
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Fig.4 Probability distribution of 3D size of garlic
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Tab.2 Simulation parameters of seed metering device
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Tab.3 Coding of experiment factors

B WA 2 BRI AT BE T A 5 e
R/mm L/mm n/(remin~")
-1 14.0 35 5.0
0 16.0 40 12.5
1 18.0 45 20.0
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Tab.4 Experiment design and results
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. N . /% 2/ %
1 -1 -1 0 13.20  85.50
2 1 -1 0 4.70 82.20
3 -1 1 0 9.10 77.90
4 1 1 0 1.30 71.20
5 -1 0 -1 10.20  84.10
6 1 0 -1 1. 80 77.50
7 -1 0 1 14.80  81.60
8 1 0 1 4.10 79. 20
9 0 -1 -1 5.50 88. 40
10 0 1 -1 1.50 73.10
1 0 -1 1 8. 80 78.20
12 0 1 1 4.10 75. 40
13 0 0 0 5. 60 92.70
14 0 0 0 6.30 91.40
15 0 0 0 6. 80 90. 10
16 0 0 0 5.90 91.80
17 0 0 0 6.30 90. 50

3.3.2 [AREANE ST S W E MR
X3 4 by 58 45 SR, 12 A Design-Expert
11 1. 2.0 $edfs 23 4 347 22 50 L H #0520 L 15
IRy, MEHER y, BYBIH T
y, =6. 18 —4.42x, —2.02x, + 1. 6x, +
0.18x,x, —0.58x,x, — 0. 18x,x, +
1.82x7 —0.93x> —0. 28« (7)
y, =91.3 —2.38x, —4.59x, — 1. 09x, —
0.85x,x, +1.05x,x, +3. 13x,x, —
5.14x] —6.96x> —5. 564, (8)
WS ot Al I ey, RIS A% Ay, R
B2 P <0.01, 3 W] i 78 56 R 5 4 24 ] 05 B AL 5 i
3 AR R U Sy P> 0,05, 2R LA i
FLORAEW G B GES PH A R R



66 & A Hl

L

2020 4

x5 HPABERFESH
Tab.5 Variance analysis of regression models
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