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Design and Experiment of Seed Separation Tray of Air-suction
Roller Dibbler for Peanut
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(1. Shandong Academy of Agricultural Machinery Sciences, Ji’ nan 250010, China
2. Engineering Research Center for Production Mechanization of Oasis Special Economic Crop,

Ministry of Education, Shihezi 832061, China)

Abstract: In order to solve the problem of low single seed rate caused by air-suction roller dibbler for
peanut decreases due to the unstable performance of the first seed feeding, the seed separation tray was
added between the seed collecting tray and the secondary seed feeding mechanism of the air-suction roller
dibbler for peanut. The seeds were limited in a small tooth shaped space, and the seeds were moved
along a predetermined track to improve the accuracy and precision of seed delivery of the air-suction roller
dibbler for peanut. The tooth shape of seed separation tray and the position relationship between seed
separation tray and seed collecting tray were designed and analyzed, and the structure and position
parameters of seed separation tray were determined. The working process of air-suction roller dibbler for
peanut was studied, the movement track of seeds in seed carrying area was analyzed, and the mechanism
of missed seeding and replanting was clarified by using DEM — CFD coupling method. Three factors
quadratic rotation orthogonal combination test was conducted with qualification index, missed seeding
index and replaying index as evaluation indexes. The effects of tooth shape direction angle, installation
angle and operation speed on seed delivery performance were analyzed. The results showed that when the
direction angle of the tooth shape was —4.55°, the installation angle was 14. 99° and the operating speed
was 4. 01 km/h, the seed metering performance of the air-suction roller dibbler for peanut was the best.
The qualification index was 94.99% , the missed seeding index was 2.49% , and the replanting index
was 2. 52% . Based on the optimal combination, the field contrast test was conducted, and the test results
met the technical requirements of single seed precision sowing machine for peanut.
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Fig.1 Structure diagram of air-suction roller dibbler
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Tab.2 Codes of testing factors

S
i W IE 7 1] £ LA Al 2 B2
x,/(°) 2,/ (°) %3/ (km-h™")
-1.682 -28.05 7.77 0.98
-1 -16. 68 12. 00 2.00
0 0 18. 20 3.50
1 16. 68 24. 40 5.00
1. 682 28. 05 28.63 6.02
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Tab.3 Plans and results of test

e X, X, X, Y\/% Y, % Yy /%
1 -1 -1 -1 9444 2.74  2.82
2 1 -1 -1 93.8  3.03  3.08
3 -1 1 -1 9431 2.80  2.89
4 1 1 -1 9409 2.79 3.12
5 -1 -1 1 94.73  2.51  2.76
6 1 -1 1 94.57  2.75  2.68
7 -1 1 1 94.11  2.97  2.92
8 1 1 1 94.29  2.98  2.73
9 -1.682 0 0 94.46  2.77 277
10 1.682 0 0 93.78  3.17  3.05
1 0 -1.682 0 94.62 2.60  2.78
12 0 1. 682 0 94.17  2.87  2.96
13 0 0 -1.682 94.09 3.04  2.87
14 0 0 1.682 94.43  2.80  2.77
15 0 0 0 94.83  2.62  2.55
16 0 0 0 94.90  2.58  2.54
17 0 0 0 95.02  2.48  2.50
18 0 0 0 94.91  2.57  2.52
19 0 0 0 94.93  2.53  2.54
20 0 0 0 94.95  2.56  2.49
21 0 0 0 94.99  2.58  2.43
22 0 0 0 94.85 2.62  2.53
23 0 0 0 94.92  2.50  2.58
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Tab.4 Analysis of variance
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Tab.5 Field experiment results %
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(km-h™")
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4.51 91.65 4.46 3.89
3.51 90. 96 5.11 3.93
3.77 92.25 4.05 3.70
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4.51 87.78 6.26 5.96
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