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Design and Experiment of Inside-filled Seed Metering Device for Soybean

LI Xiao-hong' , ZHANG Han-shan', QU Zhe’, YU Yong-chang’

(1. School of Mechanical Engineering, Shangqiu Institute of Technology, Shangqiu 476000, China; 2. College of Mechanical and Electrical Engineering,
Henan Agricultural University, Zhengzhou 450002, China)

Abstract: In order to realize the purpose of saving seeds in the single-seed precision metering of soybean seeding, this
research used EDEM software to take the simulation test on the inside-filled soybean seed-metering device for five soybean
varieties commonly grown in the Huanghuaihai region of China. We analyzed the effect of seed-metering device working speed
on the single-seed rate with simulation test and performed bench test. The result showed that the single-seed rate was 90. 81%
—-95.42% , and the working speed of the seed metering had a significant effect on the single-seed rate. The working speed of
the metering device was 30 r-min~", all five types soybeans performed the single-seed rate, the signle-seed rate, resowing
rate and omission rate were respectively 89. 88% -94.13% , 4.75% -9.61% and 0. 12% —-2.04%. The test values were in
line with the industry standards for the working performance of the seed metering device. The maximum error between the
simulation results and the bench test results was only 4. 39% , and the simulation design can provide a theoretical basis for the
optimization of the key components of the seed metering device.
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1 — Shell; 2 - Planter plate; 3 — Hole; 4 — Scraper; 5 — Seed
guard; 6 — Seed room; 7 — Shaft sleeve; 8 — Seed entered hole.
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Fig. 1 The overall structure of the seed metering device
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Fig. 3 The structure diagram of planter plate
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Table 1 The analysis of seed size of different soybean varieties
) JUfPY E AR WrAE R RA
KL 1S3 B JEE . IV B ) .
Geometric mean Variable coefficient
Soybean variety Length/mm Width/mm Thickness/mm Sphericity/ %
diameter/mm of mean diameter/ %
FI 1201
8.55+0.45 7.43 +0.28 6.29 +0.31 7.36 +0.29 0.86 +0.03 3.94
Shangdou 1201
i1 35
7.62 +0. 35 7.18 £0.30 5.87 +£0.30 6.85+0.32 0.90 +0. 00 4.67
Wandou 35
13
8.94 £0.43 7.31 +0.27 5.99 +0.33 7.31 +0.26 0.82 +0.03 3.56
Zhonghuang 13
K= 13
8.46 +0.28 7.31+0.23 6.27 £0.33 7.29 +£0.22 0.86 +0.03 3.01
Handou 13
hj 532
8.74 £0. 40 7.37 +0.28 6. 15 +0.28 7.34 £0.32 0. 84 +0.01 4.36
Hedou 32
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Fig. 4 The simulation model of seed metering dovice
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Table 2 The selection and setting of simulation parameters

#El Material 2 Parameter F(H Value
K Fpr AL 0.23
Soybean By )it/ Pa 6.3 x107
BEE/ (kgem ™) 1290. 00
Felk THAA L 0.50
Shell Yt/ Pa 3.5 %107
W/ (kgom ™) 1180. 00
K& - kK5 Z K/ E Y 0. 30
Soybean-Soybean HEE 5 R B 0.39
RN R 0.17
KE - Flk NS 0. 47
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RN R 0.15
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Fig. 8 The performance analysis of seed metering device under different rotating speeds
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