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Design and testing of the lightweight and simple 2BF-4 maize

precision seeder

HAN Dandan', HUANG Yuxia', HUANG Jinlu', XU You',ZHANG Yongsheng”,ZHANG Lihua'

(1. College of Mechanical and Electrical Engineering, Sichuan Agricultural University, Ya'an 625014, China; 2. He-
bei Nonghaha Agricultural Machinery Group Co. ,L.td, Shijiazhuang 052500, China)

Abstract: [Objective] The backwardness of precision corn planting in the hilly and mountainous areas
of southwest China. [Method] A 4-row lightweight corn precision planter that integrates fertilization. ditch-
ing and planting is designed to adapt to the southwestern region. A compacting wheel is added to the single
unit of the seeder to limit the bounce of seeds in the seed trench;the profiling mechanism is designed as a
rear—mounted profiling mechanism. which can effectively carry out profiling operations on relatively steep
slopes; the machine adopts a spoon—wheel precision seed metering device,and a seed guide mechanism is de-
signed at the entrance of the seed metering device to improve the seed metering problems such as high
missed seed rate. poor single-seed performance and seeding stability. [Result] By performing discrete ele-
ment simulation on the seed metering device. the result shows that all the coefficients of variation were less

than 20% under different speeds. In the bench test of the seed metering device. compared with the original
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seed metering device. the coefficient of variation of the drop distance was less than 3%. which showed its

good improvement. The 2BF—4 lightweight corn precision planter was developed by using a seed metering

device. Through field tests. the average rate was more than 80% and the coefficient of variation was less

than 30% when the operating speed was set at 3~6 km/h. [Conclusion] The planter was suitable for preci-

sion corn planting in hilly areas of southwestern China.

Key words : hilly areas;lightweight and simple type;corn;spoon—wheel type;planter
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1:Seed box; 2: LLand wheel; 3: Depth adjustment mechanism;
4:Fertilization furrow opener;5: A single unit of the planter;6: Fer-
tilizer tube; 7: Frame; 8: Parallelogram rod-linkage profiling mecha-

nism:9: Fertilizer box.
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Figure 1 Schematic diagram of the 2BF-4 maize

precision seeder
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Table 1 Main technical parameters of the seeder

oy e
Index Parameters
SIERAF 1600 mm X 2 130 mm X 1 180 mm
Dimensions

keIl

o 18.3~36.7 kW
Auxiliary power
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PR B <450 kg

Machine weight
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1:Seed entrance; 2: Closer wheel; 3: Tamping wheel; 4: Seed-
ing furrow opener; 5: Tight Compaction wheel; 6: Spoon wheel

type seed meter;7:Sprocket 8. Frame connection.
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Figure 2 Schematic diagram of seeding planting unit
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1:Corn seed; 2: Soil; 3: The junction of compaction wheel and

soil;4: The route of discharged corn.
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Figure 3 Schematic diagram of the combination of

compaction wheel and seed
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Figure 4 Schematic diagram of tail simulation structure
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1: Shell 2. Seed metering spoon wheel; 3: Division plate; 4:
Seed-guiding impeller; 5: Cavity shell with seed-guiding mecha-

nism.
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Figure 5 Scoop—wheel seed metering device with seed

guide structure
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Figure 6 Force analysis of seed movement in the straight
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Figure 7 Force analysis of seed movement in the arc

segment BC
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Figure 8 Three-dimensional model of corn seeds
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Figure 9 Three-dimensional model of the seed

metering device
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Table 2 Physical characteristic parameters

ok B SIS mae IR R
Material Corn kernels Aluminum alloy ~ Rubber material
AL Poisson's ratio 0.4 0.24 0.47
By YISttt /Pa Shear modulus 1. 37e+08 2.7e+10 2.9e+09
%% /(g cm™®) Density 1.197 2.700 1. 350
iR K Z 280/ 5 E 2K Collision recovery factor / with corn 0.182 0.729 0.000 1
TR $ 280/ 5 K Static friction coefficient / with corn 0.2 0.342 10
BNPFEHE 28/ 5 E 2K Dynamic friction coefficient/with corn 0.078 2 0.0515 10

Tl SR A L8] 2f 5 SO Ry 5 (] 5 A 798 s BOE , AR LI

The mechanical characteristic parameters between the seed and the rubber are set for the convenience of fixing the drop point of the seed,

not the true value.
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Table 3 Coefficient of variation at different forward speeds

n=

TAEEE/ (km-h™)

Working speed 4 0 6 7 8

AR5 BB

Coefficient of variation 9.5 9.7°10.6 12.4 13.5 16.8

1: FOKRFhF5 20047 5 3 iE
1:Corn seeds;2: Oil belt; 3: Grain spacing.
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Figure 10 Simulation process
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Seed metering device with
seed-guiding mechanism

B: JC 3R L AL HEFP 2
Seed metering device without
seed—guiding mechanism
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Figure 11 Bench test
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Figure 12 Bench test results

4 | R

4.1 RIWEH

202146 J ,ige o T R s T BB, 2 U1
WX A Z R E 35, 24 F I 118.5d, 4
— B 58 AR R R BT BT . Hihr Ly
AITLL 704 VMV IH E A 3~6 km/h, TR FEIESFRIE
20 cm, #& MR K 6~8 cm, i AU JE 10~12 cm,
Fofr B I V) 5 /KO BE B AR 45 10 eme. R A5G 40 1%
13-AFR

Az AL (] 45

Field operation of the planter

Data acquisition

E13 HERE
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