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Design and Experiment of Pneumatic Centrifugal Combined
Precision Seed Metering Device for Wheat
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Abstract; Aiming at the problems of high pulsation and poor uniformity for the wheat seeding method
with disorderly seed flow and variable discharge, a pneumatic centrifugal combined precision seed
metering device for wheat was designed. The pneumatic seed filling and centrifugal seed cleaning method
were used in the seeder to make seeds in an orderly and uniformly flow. The key parameters were
designed firstly. Then, the kinematics of the seed filling and seed dropping processes were modeled and
the initial range of filling and dropping angles were determined. Finally, the orthogonal rotational
combination test was conducted by using the gas-solid coupled simulation method DEM — CFD. The
results showed that when the seed filling angle range was further reduced to 36° ~56°, the seeder had
better seed carrying performance. Meanwhile, when the seed dropping angle range was further reduced to
43° ~ 63°, the seeder had better discharge performance. On the basis of that, a laboratory test was
carried out. The seed filling angle, seed dropping angle and seed disc speed were taken as the test factors
and the missed seeding rate, replay rate and straight line seed drop rate were taken as the indexes. The
results showed that the seeder had a good performance when the seed filling angle was 47. 75°, the seed
dropping angle was 52.48°, and the rotational speed was 635.5 r/min. At this time, the rate of missed
seeding rate was 2. 78% , the replay rate was 3. 73% and the straight line seed drop rate was 93.46% .
The results of the validation tests were in general agreement with the optimization results. The field test

results showed that when the seed filling angle of the inner side of the seed tray was 47. 8° and the seed
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drop angle of the lower side was 52.5°, and the speed of the seed tray was in the range of 552 ~

800 r/min, the sowing leakage rate was lower than 8. 9% , the reseeding rate was lower than 4. 3% , and

the seeding pass rate was higher than 88. 6% , which met the requirements of precision sowing of wheat.

Key words: wheat precision seed metering device; combined pneumatic centrifugal; DEM — CFD;

orthogonal test
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Fig. 12 Seed drop in different seeding areas
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Tab.2 Test factors and codes

SES
Gy RALANE TR AL TN R HERN R
f/(°) /(%) (remin~")
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Tab.3 Experimental design and results

e HE FER EHRE HLEMR
X, X, X, Y% Y,/% Y,/ %
1 1 -1 0 422 5586 90. 04
2 1 10 437 288 90. 41
3 1 0 397 321 88.72
4 1 1 0 6.46 2.63 87.13
5 10 1337 5 92.56
6 1 0 1 534 364 91.87
7 1o 1 474 4T3 90. 61
8 ! 0 1592 275 89. 32
9 0 1 -1 357 52 92.32
10 0 1 1 438 387 90. 54
11 0 11 443 444 90. 64
12 0 1 1481 e 86. 96
13 0 0 0 254 414 93.72
14 0 0 0 278 3.78 93.96
15 0 0 0 239 4.25 93. 46
16 0 0 0 316  3.67 92.87
17 0 0 0 248 3.9 93.02
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Tab.4 Analysis of variance
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Tab.5 Vibration simulation test results %
B30/ (romin =) i 4% = ER[ES HERD & A%
552 5.87 4.21 89.92
635 5.74 3.51 90.75
718 6.93 2.85 90. 22
800 8.83 2.53 88. 64
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