Hans Journal of Agricultural Sciences RVF}Z£, 2025, 15(2), 188-199 Hans i
Published Online February 2025 in Hans. https://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2025.152023

ETEDEMRIERE /N EHFaza018 T
PEALIR T

BT, B, SEW
I PEITTE KO AR ITE 2255, T A

Wk H . 20254F1 200 FAHER: 20254F2H20H; &AF HH: 202542 H28H

HE

HASEAL., SMREREERHL/DEREMURNE. TR IE R HF 2R D AL FE
RAFENBAREEAR . BB ER. TEMRRK. MARKE SR, AR ERMITE. &
T —RKERRDZEEHFS, HRTHMSNERRE, XRETHMTRI, BYEBIE
AW, R HBRERAAEN. SMRENTTE. WHAAAE, BHBRRSENEARAN
WEkTE, SMRERFTHMIZES), MM AEN45.

X 5in

BHEon, Hrheae, HR%

Exploration on the Design and Optimization
of Precision Wheat Metering Device with
Concave Wheel Based on EDEM

Huaixian Qin, Liupeng Yang, Caili Feng

Teachers College for Vocational and Technical Education, Guangxi Normal University, Guilin Guangxi

Received: Jan. 20%, 2025; accepted: Feb. 20", 2025; published: Feb. 28", 2025

Abstract

The holes, guiding devices, and rotational speed of the seeder are key factors that restrict the effi-
ciency of wheat sowing. This study aims to address the shortcomings of traditional seeders, such as
the lack of seeding process, low mechanization level, low seeding accuracy, low work efficiency, and
single-hole style, which cannot achieve precision seeding. A concave wheel wheat precision seeder
was designed, and the basic principle of the seeder was explained. The key components were designed,
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and the optimal hole style, feasibility of the seeding device, and inclination angle of the disturbance
ring were analyzed through discrete element simulation analysis. The optimal parameters were de-
termined to be an elliptical hole style, a seeding device that facilitates seeding motion, and a dis-
turbance ring inclination angle of 45°.

Keywords

Discrete Element Method, Seed Metering Device, Concave Wheel

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

N RRELGN EEREEY . —, WRREAODAZHILT XA TR, HERE S 2ERE
HRERER L b R, AGRHSHKIDA V2 O, Jedk. Ak ARG, Bk, e/
e ka EENUBALHERT, X3 N R A A P R B BB o ANEMORLT AR E A% . RO ZBRR, A
FIAE GEHE RN S5 2EAT KB R I 2 e L ZEFLROIE L[] %W TC R XHE SR HER S I MRS LA T
PERCRAG . BUALRE AR — S5 AT 7T, BT ARAL T — R s IREE /NSRS B HERh A%, U 1% S
P A AERI I R o BN RO ARASRE . RSTAS— S BEEMRE RGN R, AT —Fh s iR 4e
FAG AR, WL B3l 1 R G AIZH] EDEM B HUTHEAT I 53T, WA F IR K/ ZERioR2E HeR
AR R, #5E R e EHER 24

2. BG5S TERR
2.1 BMEELEN

HERh e B = e R Il 1 Fos,  RIRES /DN ZE G E ARG BB AT etk JRSeR. TER BRI
FRE . EBRh . MBhh . BER AL AN, B IRAHER S [ e AE s B, AL S B RECS, AB)
S EFER ORISR S, ER S MBS RI FEA AER . 115 R OB R . R E
RAPFTHIVE R, My AR E AEHERP 834 L 7S A0 D 2E AT iR HERNIZ 3

Figure 1. Schematic diagram of the structure
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Figure 2. The working process of the seed sorter
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Figure 3. Critical arching situation
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Figure 4. Design of seed guide device
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Table 1. Wheat seed size parameters
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gE| £(mm) %% (mm) JE (mm)
> IN] 7.39 421 3.59
R/ME 5.20 2.52 2.51
SEAAAE 6.19 3.36 3.05
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Figure 5. Discrete meta-model of wheat seeds
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Figure 6. Virtual simulation model of a precision wheat metering device with a concave wheel
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Table 2. Simulation model material properties

F 2. HEEEMREMY

Tk LN = BIY) & (MPa) 2 i (kg/m?)
INEE 0.42 501 1350
ABS 0.394 318.9 1020
i 0.3 7% 10% 7800
Je e 66 0.2 3.2x10° 1140
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Table 3. Simulation model material contact parameters
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FRE - R NZERV-EX i BE A 228 B EEE R
INEE - INFE 0.42 0.53 0.07
/NZZ-ABS 0.51 0.55 0.05
N - AN 0.50 0.20 0.01
/N - Jé e 66 0.40 0.50 0.20
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Figure 7. Models of seed wheels under different types of holes
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Figure 8. Simulation process of seed wheel filling under different types of holes
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Figure 9. Seeding performance under different types of holes
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Figure 10. Seed clogging in the filling area
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Figure 11. Simulation to verify the feasibility of the seed guiding device
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Figure 12. Seed-grain interaction with or without seed guide device
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Figure 13. Setting up a seed wheel model for seed scrambling rings
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Figure 14. Average kinetic energy of populations disturbed by seed rings at different dip angles
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