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Surface Rocker Type Seed Metering Device
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Abstract; In order to meet the requirements of precision planting, a soybean seedmeter was designed,
which can perform operations of seed filling, seed cleaning and seed metering, achieving high efficiency,
high precision and low seed damage. The optimal design of structural parameters of the seed-taking
block, the key part of the seedmeter, was conducted based on the analysis of the working principle of the
double-concave seedmeter, which provided a theoretical basis for the design of high-speed and high-
performance planters and variable adjustment of seeding rates by adjusting the rotational speed of the
seedmeter. The quadratic general rotary unitized design was carried out with the rotational speed of the
seedmeter and tilting angle of the seed-cleaning ring as the experimental factors and the single seed rate
as the experimental index. Based on experimental data, a mathematical model was built by using the
Design-Expert software. Test results showed that the optimal tilting angle of the cleaning ring was 65°, at
which the single seed rate of over 95% can be ensured when the rotational speeds were less than
110 r/min.
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Fig.3 Side view of concave surface seed-taking block
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Tab.1 Design of the single-factor experiment and test

results for rotational speeds r/min
GiCRR R
TR P {H
1 2 3 4 5

128 89.3 88.0 90.2 89.6 89.4 89.3
120 92.3 91.7 92.5 92.2 91.0 92.0
100 96.0 95.3 95.5 95.8 96.2 95.8
80 96.5 96. 8 95.0 97. 1 97.2 96.5
72 98.0 98.6 97.2 98.5 98.6 98.2
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Tab.2 Design of single-factor experiment and

test results for tilt angles (°)
oA 45
K- -2 {E
1 2 3 4 5

72 92.1 92.5 93.0 91.8 91.6 92.2
70 94.3 94.1 93.9 94.2 93.7 94.0
65 96.0 95.8 95.7 96.3 96.2 96.0
60 94.5 93.9 94.0 94.1 94.2 94. 1
58 92.6 93.2 92.5 93.0 92.7 92.8
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Tab.3 Experimental factors and levels
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Tab.4 Experimental scheme and result
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Fig.5 Seedmeter rate of speed on a single grain of

regression curves
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Tab.5 Regression equation analysis of variance

75 FAd P {H
% 39.99 36. 54 0.000 5
x, 0.58 0.53 0.491 4
x 7.67 10. 74 0.029 0
x5 19.52 23.55 0.0019
x %, 2.500 x10°%  2.284 x10 73 0.963 2
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Tab.6 Regression equation analysis of variance

B Al FAd P {H
x 39.99 36. 54 0.000 5
x 11.76 10. 74 0.0135
x5 25.78 23.55 0.0019
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