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Design and test of high speed seeding system for wheat wide seedling belt
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Abstract: In order to improve the quality of wheat wide seedling belt sowing and corn rotation planting, a new agronomy
of wide seedling belt wheat sowing matching with corn rotation planting was developed, and a high-speed metering device
of wheat wide seedling belt was designed according to the requirements of newly developed agronomy. The key structural
parameters were analyzed theoretically, and the theoretical model of parameter determination was established. With the
help of discrete element simulation software, the structural parameters of the seed metering device were determined. The
bench test of the designed wheat wide seedling belt sowing system was carried out. The results showed that the coefficient
of variation of the total seeding displacement stability, the coefficient of variation of each row displacement consistency and
the seed breakage rate all met the national requirements. The average width of the seedling belt measured in the test was
12 cm, which was consistent with the theoretical design width. The field experiment was carried out, and the regression
modeling and variance analysis of the experimental data were carried out by Design— Expert. The regression equation was
analyzed by using the established optimization model. The results showed that when the rotation speed of the metering
wheel was 40 r/min and the operation speed of the machine was 10 km/h, the minimum coefficient of variation of the
interrow displacement consistency of the prototype was 1.69% and the qualified rate of the seedling belt distribution
reached 95.1%.
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Fig. 1 Agronomic diagram of wide seedling belt of wheat
and corn rotation
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Fig. 2 Double-row sloped outer groove wheel type seed

metering device structure
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Fig. 3 Schematic diagram of the structure of the high-speed

wide seedling belt wheat metering device
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Fig. 9 Seedling belt seed distribution curve
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Fig. 12 Effect of grain breakage and seed
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Fig. 13 Experimental prototype field work
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Tab. 2 Test results of performance and stability of dischange device
e 2 %Mwi’é‘ﬁ@/i FHHERg  BREE BRER/Y RTREE/Y
25 314.03 313.96 317.03 314.23 315.78 316.75 1.096 0.34 0.18
30 376.36  381.36  377.69 376.21  380.32 377.90 2.230 0.59 0.20
35 462.83  460.45 461.94 463.21 462.17 462.12 1.063 0.23 0.23
40 509.58 511.81 512.68 511.23 513.46 511.75 1.481 0.29 0.25
45 555.99  561.47 563.81 561.78  564.21 561.45 3.283 0.58 0.29
50 614.28 612.33 615.21 612.16 614.72 613.74 1.405 0.23 0.35
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D) HL A A 2k B2 2 51 B 8 km/h, 10 km/h,
12 km/h, =K HERp fh 5% 3 B 30 r/min. 35 r/min.
40 r/min .45 r/min .50 r/min, =4~/KF
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Tab. 3 Consistency of discharge in each row, the qualified rate of seed distribution in seedling belt and seeding density test

HLEL i ik HeFi 5 K ATHER g ] » A 5 % 53 A

o B 7 Hemt o b2 R R SRR
/(km+h™") /(remin ') 1 2 3 4 5 6 /g /% /(g+m?) /%
30 31.50 32.33 33.10 32.76 32.50 30.61 32.13  0.92 2.86 10. 64 94.5

35 36.11 37.08 35.07 37.32 36.25 37.48 36.55  0.84 2.30 12.07 96. 3

8 40 42.68 41.23 43.12 40.29 41.28 40.41 41.50 1.17 2.82 13.40 93.7

45 45.55 46.82 47.31 45.06 47.17 46.03 46.32  0.84 1.81 15. 04 95.1

50 50.32 51.23 53.86 51.35 52.23 49.29 51.38  1.57 3.06 16.78 95.6

30 32.45 32.31 31.89 33.51 32.21 31.68 32.3¢  0.64 1.98 9.25 93.8

35 36.85 35.08 37.94 36.47 37.29 36.08 36.62  0.91 2.48 10. 50 92.5

10 40 42.28 42.31 41.32 42.48 43.16 42.24 42.13  0.71 1.69 11.88 95.1

45 46.88 47.46 45.68 46.39 45.61 44.46 46.08  0.97 2.11 13.29 95.7

50 51.76 52.13 50.67 53.35 52.22 53.12 52.21  0.97 1.86 14.87 93.5

30 31.76 32.12 30.14 31.65 33.02 31.42 31.69  0.94 2.97 7.52 94.3

35 35.08 37.33 37.30 36.04 37.02 36.63 36.57  0.80 2.19 8.78 94.1

12 40 42.86 41.32 41.03 40.28 42.39 41.32 41.53  0.94 2.26 10.63 92.7

45 47.78 45.02 46.39 46.82 47.08 46.25 46.56  0.85 1.83 11.94 95.2

50 52.08 53.65 51.72 50.66 51.25 50.76 51.69  1.11 2.15 13.58 94.5
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(0 25 TUUHE AR B 6 A2 T R R SR H R B 2H g
JE T2, HEFh 6 i 1ok PR 2 3 R AR A L R
TR 2% 1 Tl 23 B IR /N 22 i B B4R B8 00, HOR R Tk
O 38 X 5 AL ZE T R R ek b HE R S e sk 18 2y
T A A 2 R A, T T AR B8 SCER AT /)
A B AL G Fh % B A 10.5~13.5 ¢/m*, H | K A K T
9 g/m*, e At 15 g/m’. FAERY ML A ok 5
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B G B N 30~40 r/min; HL4H B 7#F 4 & 10 km/h,
HE ol 4 d5 A % 3 Bl 35~45 r/min; HIL 4 i o 5
12 km/h, HE Rl 55 AE 5% 95 2 40~50 r/min.
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