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Abstract; Aiming at the defect that the existing air-suction disc precision seeder needs to replace the
seed metering disc for seeding seeds of different sizes, and in order to save cost and improve the
versatility of the seed metering device, a variable-size double disc air-suction precision seeder was
developed, which can realize the precision seeding of seeds of different sizes without changing the disc.
Based on the existing disc-type metering device, a double disc structure with variable particle size was
designed, its basic structure and working principle were expounded, theoretical analysis of the working
process and key components of the metering device were made, the key structural parameters such as hole
layout, hole shape and hole cone angle were determined, and Fluent simulation was used to analyze the
influence of five combined holes on the flow field in the chamber. The optimum combination hole
parameters were obtained by real analysis, and the uniformity test and orthogonal test of seeding were
carried out on JSP — 12 seeding test-bed. The reasonable ranges of negative pressure and rotational speed
of seeding plate were obtained when the seeding performance was better. The results showed that the
qualified rate was 90.46% , the missing rate was 2. 59% , and the replaying rate was 6.94% when the
disc hole of the metering device was a chamfered hole with conical angle of 60 degrees, the rotational
speed was 34.5 r/min and the negative pressure was 4. 1 kPa. The metering performance was better and

the seeding requirement was satisfied. During the verification process of field experiment, the average
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qualified rate was 90. 16% , the seeding leakage rate was 2. 77% , the consistency coefficient of variation

of seeding row displacement was 5.34% , and the stability coefficient of total displacement was 4. 86% .

Compared with traditional metering device, the operation effect was significantly improved.

Key words: variable particle size; seed metering device; air suction; double disc
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Fig. 6 Nebulograms of pressure distribution in air chambers under various types of holes
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% FE/kPa
1.0 1.5 2.0 25 30 35 40 4.5
THER 17.91 16.45 14.31 9.49 9.54 8.21 7.06 8.61
FEHE 4.86 5.01 6.97 8.81 8.69 10.42 11.17 13.16
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Tab.2 Pre-test analysis results of rotational speed

%

538/ (romin ")
5 15 25 35 45 55
ik S 4.88 6.12 5.58 5.26 9. 83 13.03
FREHR  13.65 9.96 5.90 8.59 6.74 6.27
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Tab.3 Experimental results of straight cylindrical hole disc seeder %
Hef ds 1 /kPa
s 2.5 3.0 3.5 4.0 4.5
(remin~') 4 D M A D M A D M A D M A D M
15 79.63  9.52 9.85 80.20 9.98 9.82 80.05 8.33 11.62 82.80 7.06 10.14 81.13 8.61 10. 26
25 82.45 10.83 6.72 81.67 9.01 9.32 83.56 8.07 7.37 85.18 5.65 9.17 83.48 17.05 9.47
35 81.45 10.69 7.86 84.25 8.17 7.58 85.838 6.76 7.36  87.01 4.51 9.58 84.73 5.76 9.51
45 79.41 11.96 8.63 79.26 10.53 10.21 81.92 7.62 10.46 81.76  8.89 9.35 80.47 7.98 11.55
x4 0 HERABAUIREHMBABER
Tab.4 Experimental results of chamfered hole disc seeder %
HEfhas 1 JE /kPa
e/ 2.5 3.0 3.5 4.0 4.5
(remin~') A D M A D M A D M A D M A D M
15 82.31 8.96 8.73 84.20 7.78 8.02 83.92 6.12 9.96 85.29 8.55 6.16 85.45 3.91 10. 64
25 84.55 8.76 6.69 83.29 8.36 7.45 89.52 5.58 5.90 91.27 2.65 6.08 90.63 2.05 7.32
35 83.17 10.32 5.6l 87.11 17.06 5.83 86.15 5.26 8.59 88.91 3.47 7.62 87.61 4.98 9.41
45 83.02 10.47 6.51 82.77 9.31 7.92  83.43 9.83 6.74 86.82 4.81 8.37 84.06 7.83 8. 11
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Tab.5 Experimental factors and codes

G 1y Lk -
HEFH #5534/ (r-min 7" 171 Ji./kPa
1.414 44.14 5.41
1 40. 00 5.00
0 30. 00 4.00
-1 20. 00 3.00
-1.414 15. 86 2.59
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Tab.6 Experimental scheme and results

LWy ¥ ¥ T HE AR/ %

op) ' : A D M
1 1.414 0 84.88 1.96 13. 16
2 0 1.414  88.16  4.07 7.77
3 -1 1 85.71 6.57 7.72
4 ~1.414 0 81.67  10.27 8. 06
5 1 1 87.57  4.39 8. 04
6 1 -1 82.28 8.25 9.47
7 0 ~1.414  86.59  7.15 6.26
8 0 0 90. 03 2.92 7.05
9 -1 -1 80.96  10.16 8. 88
10 0 0 89.12  3.31 7.57
11 0 0 91.27  2.65 6.08
12 0 89.97 3.49 6.54
13 0 90.53  4.02 5.45
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Tab.7 Analysis of variance of regression equation
o ' FER S ’ Ui 4% % , CIEES
SEIrA AW F P For A Al F p ForA HHEE F p

X, 7.45 1 5.41 0.0530 39.79 1 47.38 0. 000 2 12. 81 1 10.91 0.0131
X, 23.37 1 16. 96 0.004 5 36.37 1 43.31 0.000 3 1.43 1 1.22 0.306 1
X\ X, 0.073 1 0. 053 0. 8247 1.29 1 1.53 0.2554 0.75 1 0. 64 0.4510
X3 94.76 1 68.76 <0.0001 16.07 1 19.13 0.003 3 32.79 1 27.92 0.001 1
X3 24.87 1 18. 05 0.003 8 23.61 1 28.11 0.001 1 0.016 1 0.014 0.909 4
TEE 7 139.71 5 20.28 0.000 5 112. 65 5 26.83 0. 000 2 48.17 5 8.20 0.007 7
575 9. 65 7 5.88 7 8.22 7
E3 7.15 3 3.81 0.1145 4.76 3 5.67 0.063 5 5.50 3 2.70 0.1810
RE 2.50 4 1.12 4 2.72 4
B 149. 36 12 118.53 12 56.39 12
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Y, =90. 184 00 +0. 964 95X, +1.532 54X, —
3.753 25X, —1.703 25X,

Y, =3.278 00 — 1. 980 26X, — 1. 475 72X, +
1.788 50X; +1. 536 00X

Y, =6.53800 +1.015 31X, +1.964 75X}
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Tab.8 Prototype test results %
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