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Design and test of seed cleaning device of
pneumatic metering device for rice
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Abstract: [Objective] In order to reduce the reabsorption of rice seeds in pneumatic metering device, a seed
cleaning device vertical to the surface of the seed metering plate was designed. [ Method] The force acting on rice
seed and the working principle of the seed cleaning device were analyzed when the pneumatic metering device was
working, and the force model during the seed suction process was established. The super hybrid rice ‘Wufengyou
615’ was used as the experimental object. The precision test of seed metering device was carried out with or
without seed cleaning device. Under a negative pressure of 4.0 kPa in the suction chamber, the effects of two
factors, including the thickness of seed cleaning block and the rotational speed of seed metering plate, on seed
cleaning were tested and analyzed. [Result] After using the seed cleaning device, the ratio of 1-3 seeds per hill
increased from 62.02% to 90.00%, and the ratio of =4 seeds per hill decreased from 37.98% to 5.00%. When the

thickness of seed cleaning block was 3.5 mm and the rotational speeds of seed metering plate were 15, 20 and 25 r/min
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respectively, the ratios of 1, 2 and 3 seeds per hill were 95.18%, 95.16% and 95.23% respectively, and the missing

hill rates were 2.07%, 2.76% and 4.56% respectively, which met the requirements of field sowing for super hybrid

rice. [ Conclusion] When the negative pressure in suction chamber is constant, reducing the rotational speed of

seed plate can improve the cleaning effect of the seed cleaning device and the sowing precision of the seed

metering device. Based on the structure of rice pneumatic metering device, we designed a seed cleaning device

which can effectively clear rice seeds adsorbed by the seed metering device, and this research provides a basis for

improving the precision of rice pneumatic metering device.
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Fig.1 Structural diagram of pneumatic seed metering
device for rice
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1: Seed cleaning area, 2: Seed cleaning finger, 3: Seed cleaning block,
4: Sucking hole, 5: Rice seed, 6: Seed metering plate, 7: Seed filling area
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Table 1 Factors and levels of seed cleaning test
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Table 2 Seed cleaning test results and variance analysis

eSS AN FERIR DL 7 /%
iR 75 Factor and level Percentage of different seed filling condition
Test No. A IR LRE/7T 2R1/7C 3R/ Z4%i1/7X 1~3%5/7¢
0 seed per hill 1 seed per hill 2 seeds per hill 3 seeds per hill =4 seeds per hill 1~3 seeds per hill
1 1 1 0.66 11.96 51.38 29.96 6.04 93.30
2 1 2 0.79 13.07 52.58 27.86 5.70 93.51
3 1 3 0.87 18.86 50.06 25.41 4.80 94.33
4 2 1 1.33 13.52 55.50 26.16 3.49 95.18
5 2 2 2.07 15.42 57.74 22.00 2.77 95.16
6 2 3 2.76 19.71 56.88 18.64 2.01 95.23
7 3 1 4.56 17.63 52.62 21.66 3.53 91.91
8 3 2 6.86 20.97 54.84 15.72 1.61 91.53
9 3 3 10.51 2591 50.31 11.89 1.38 88.11
10 0 1.20 24.30 36.52 37.98 62.02
SS A 0.007 0.008 0.005 0.019 0.002 0.003
B 0.001 0.008 0.001 0.008 0 0
MS A 0.004 0.004 0.002 0.010 0.001 0.002
B 0 0.004 0.001 0.004 0 0
F A 15.381 78.396 19.235 52.248 55.754 8.759
B 2.070 80.999 4.502 21.701 11.734 0.393
P A 0.013* 0.001** 0.009%* 0.001%* 0.001** 0.035%*
B 0.242 0.001** 0.095 0.007%* 0.021* 0.698

1) df=2; x> Faxx 5 5]k T H w5 2]0.05420.01 69 2. & R -F

1) df=2; “*” and “**” indicate the effect reaches 0.05 and 0.01 significance levels respectively
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