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Design and experimental of the spiral trough seed metering
for rice and wheat

HE Linan', ZHAO Mingming?, ZHAO Tiancai', HAO Xiangze®, ZHANG Xuzheng', HE Ruiyin'®

(1.College of Engineering/Jiangsu Key Laboratory for Intelligent Agricultural Equipment, Nanjing Agricultural University,
Nanjing, Jiangsu 210031, China; 2.Suzhou Xiangcheng District Huangdai Town Comprehensive Enforcement Bureau,
Suzhou, Jiangsu 215143, China; 3.Suzhou Xiangcheng District Agricultural Bureau, Suzhou, Jiangsu 215100, China)

Abstract: In order to meet the planting needs of wheat drill and direct seeding in the dry hole of rice in the rice and wheat
rotation area of northern Jiangsu province, and to solve the problems of uneven sowing and poor utilization of both rice
and wheat for the outer groove seed metering, a spiral trough seed metering was designed for both rice and wheat. The
main working parts of the seed metering are the handwheel, the sowing quantity regulating mechanism and the seed
metering wheel. By rotating the handwheel, the sowing quantity regulating mechanism is pushed to change the working
length of the seed metering wheel, and then the size of the seed metering wheel groove is controlled to realize the dual
use of rice and wheat under different sowing quantity conditions. The key structural parameters such as the spiral angle
range, the diameter and height of the seed row groove and the diameter of the seed row wheel were determined. Wheat
was selected as experiment to obtain the optimal helical angle of seed metering, which is determined as 30°. Under the
optimum helical angle, rice and wheat seeding performance tests were carried out with the rotation speed and the working
length as variables. The results showed that the optimum speed of sowing wheat was 34.93 r/min, and the optimum
working length was 1.28 cm. The optimal speed of sowing rice was 35 r/min, and the optimal working length was 0.6 cm.
A wheat displacement prediction model was constructed, with a determination coefficient R* of 0.987. The applicability
of the planter was verified for the sowing wheat of Ningmai 13, Sumai 11 and rice of Nanjing 46 and Suxiu 867. The

Yrfs HER: 2019-06-04 &E BHE: 2019-09-29
E£WA: (2016 YFD0300908) (BE2016381)
EEET (1993—) hin248624@]163.com *

ryhe@njau.edu.cn



658 ( ) http://xb.ijournal.cn 2019 12

results showed that the fragmentation rate of sowing wheat was 0.24% and 0.27%, the coefficient of variation was 1.71%
and 1.66%, and the deviation between the sowing quantity and the predicted value was 7.14% and 7.78%, respectively.
The eligible indexes of sowing rice were 92.40% and 91.73%, the unsown indexes were 3.73% and 4.26%, the replay
indexes were 3.87% and 4.01%, and the coefficient of variation was 3.11% and 3.84%, respectively.

Keywords: spiral trough seed metering; wheat stripping; rice dry hole direct seeding; rotating speed; working length
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Fig.1 The structure of spiral-groove seed metering for rice and wheat
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Table 1 Parameters of the rice and wheat seeds
/ / /mm /mm /mm /(°)
mm mm
5 7.03 3.32 2.31 7.48 3.42 2.46 35.76
46 6.79 3.10 2.15 7.14 3.36 2.33 32.18
867 7.41 3.25 227 7.94 3.73 2.44 3445
22 6.36 3.19 3.03 6.74 3.58 3.87 28.26
11 6.38 3.31 3.01 6.78 3.51 3.36 27.37
13 6.23 3.41 3.08 6.82 3.84 3.51 27.51
3 0.79 cm
(13-14] 1.73 cm 0.80  1.80 cm
2~9 mm!""% 0.80~1.80 cm
3
1 3
[13-14]
1
0.4 cm
/
[17]
80 mm 1.20hax | 1.81max
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Table 2 Experiments on the properties of sowing wheat with

different helical angles

o - 1% 1%
1(°) (rmin~)  (g'min)
0 25 189.67 3.32 0.26
30 224.39 4.95 0.28
35 266.75 4.11 0.37
40 295.48 5.67 0.41
10 25 182.69 2.31 0.24
30 221.30 2.67 0.27
35 250.90 3.03 0.31
40 279.03 4.41 0.36
30 25 188.37 2.39 0.22
30 223.29 224 0.25
35 259.58 1.78 0.19
40 285.81 1.90 0.32
50 25 188.60 1.96 0.23
30 225.19 2.31 0.36
35 264.58 1.87 0.32
40 298.22 3.30 0.35
2
22
10° 30°
OO

5.67% 0.41% 0°

50° 0.36%
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Fig.4 Spiral groove on wheat seeding under different working

length and the rotating speed
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10 mm
25 r/min 0 4 mm
40 r/min 20%
0~20% 0.6 cm 35 r/min
16 mm 94.41%
0 (V)
25 r/min 0.14% 10 2.02% 3.57%
0
mm 40 r/min 0.24% 1.58%
0.6 cm
0.14%~0.24% Matlab
34.93 t/min 1.28 3.3 HeFhEEX/NE Ay E N 1t
cm
Matlab 13 11
(4) R 13 1
0.987 4753g 48.71¢g 16.09%
17.27% 30°
¢1=0.88x1-28.606 4) 34.93
q1 (g/min) x r/min 1.28 cm
(r/min) /[ (mm) 13 11
30° 5 0.24% 0.27% 0.3%!2!
3 1.71%  1.66% 1.8 %
£3 RE TR RIS Ak EHERR A 7.14%  7.78%
Table 3 Analysis of rice planting performance test results under 30°
different working length and rotating speed
/
/em  (rmin) 1% 1% 1% 1% 3.4 XIKFEmMINAYIEL
0.4 25 89.86 7.74 2.40 5.87 46 867
30 91.18 5.65 3.17 5.46
35 92.25 391 3.84 2.44 46 867
40 87.14 7.73 5.13 2.86 30.19 g 31.63 g 16.76%
0.6 25 89.92 4.29 5.79 430 17.80% 30°
30 9269 333 3.98 3.66 OV
35 94.41 2.02 3.57 1.58 35 r/min 0.6 cm
40 93.23 3.16 3.61 2.31 46 867
0.8 25 80.31 435 15.34 438 92.40%  91.73% 3739
30 8444 490 10.66 230 e 1270 1270
35 83.46 6.92 9.62 1.86 4.26% 3.87% 4.01%
40 79.97 7.24 12.79 2.78 3.11% 3.84%,
1.0 25 79.75 6.94 13.31 1.77 5
30 82.87 7.26 9.95 4.40
35 80.12 7.64 12.24 3.06
40 81.53 8.29 10.18 3.08
X 4 g5
0.6 cm
9.62% 0°~60°
84.44% 0.4 cm 30° 0.32%
7.74% 2.39%
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