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Abstract: In order to improve the operation efficiency of the swing seed plate feed for field plot experiment, the theoretical a-
nalysis method is used to analyze the diameter of the seed tray. It obtained the diameter of the hole, the swing frequency of the
seeding disc, and the optimal parameter range. The quick return characteristics of the crank rocker mechanism were used in
the design of the seed metering device. The EDEM simulation test method was used to verify the seeding performance of the
seed metering device. The parameters were obtained by theoretical research, manufacturing prototypes and bench tests. The
results showed that the average yield of the prototype bench test was 83.04% , the average value of the replay index was
2.26% , and the average value of the missed broadcast index was 14. 7%. The results met the requirements of ‘ Quality clas-
sification of medium tillage crop precision seeder’. In the design of the seed metering device, the quick return characteristic
of the crank rocker mechanism was adopted, so that the seeding speed was fast when the seeding was performed. When the
swinging speed was slow, the seeding was performed, thereby the stability of the seeding work was ensured and the operation

effectiveness of the seed metering device was improved.
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A:Ideal seed model of the positive sphere; B:Ellipsoid model with short axis rolling; r:The radius of the ideal seed

of a positive sphere, mm; v, ; The speed of relative movement between seeds and seed platters, mm+s~"; L;Diameter of

the hole, mm; a:Short axis length of ellipsoidal seeds, mm; b:Long axis length of ellipsoidal seed, mm.
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Table 1 Material mechanics parameter
M 28 HfH
Material Parameter Value
KEFh+ THIA
0.23

Soybean seed Poisson’ s ratio

BB
63. 00
Shear modulus/MPa
i
1290. 00
Density/ (kg-m ™)
R RE T bEL/NEA
0.30
Steel wall Poisson’ s ratio
BT YR
70000. 00
Shear modulus/MPa
7800. 00
Density/ (kg-m ~3)
kL — ik iR 3 0.30
Partical-partical Coefficient of restitution '
HRORER R 2L 0.39
Coefficient of static friction ’
TRENEEAE FEL o017
Coefficient of rolling friction ’
K -4 AR 52 AL 0.5
Seed-steel Coefficient of restitution '
R R 2L 015
Coefficient of static friction '
IRENEEE R Y
BEAE AL 0.0

Coefficient of rolling friction
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Fig. 5 The process of simulation
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Table 2 Simulation results

) RENECE ERAECE UEECECES
Number Qualified Over-seeding  Miss-seeding
index/ % index/ % index/ %
1 86. 50 0 13.50
2 82.50 0 17.50
3 85.00 0 15.00
4 87.50 0 12.50
5 86. 00 0 14.00
6 84.00 0 16. 00
7 85.00 0 15.00
8 81.00 0 19.00
9 84.00 0 16. 00
10 82.00 0 18.00
SF-H){H Mean 84.35 0 15.65
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Table 3 The results of bench test

Fr ot E%?E%"ﬁ( (ﬁ%?'&iﬂl
Number Qualified index/% Over-seeding Miss-seeding

index/% index/%

1 82.40 2.40 15.20

2 79. 60 2.00 18. 40

3 84.20 1.40 14.40

4 81. 80 1. 80 16. 40

5 83.40 2.20 14. 40

6 85. 40 1.40 13.20

7 85.20 2.20 12. 60

8 86. 00 2.80 11.20

9 80. 20 3.40 16. 40

10 82.20 3.00 14. 80

SFHI{E Mean 83.04 2.26 14.70
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