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Fig.1  Schematic description of seeder device of air-suction
cylinder seeder for super hybrid rice
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Fig.2 Two suckers of the vacuum cylinder
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Table I Experimental factors and levels
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Xi X5 X3
1 9.5 2.6 100 83.17
2 9.5 2.6 94 84.61
3 9.5 1.4 100 87.02
4 9.5 1.4 94 83.18
5 4.5 2.6 100 90.18
6 4.5 2.6 94 88.42
7 4.5 1.4 100 87.23
8 4.5 1.4 94 85.34
9 11 2 97 87.54
10 3 2 97 80.89
11 7 3 97 93.12
12 7 1 97 91.65
13 7 2 104 89.37
14 7 2 90 86.83
15 7 2 97 92.57
16 7 2 97 91.30
17 7 2 97 92.02
18 7 2 97 92.32
19 7 2 97 92.56
20 7 2 97 92.46
21 7 2 97 92.27
22 7 2 97 91.59
23 7 2 97 92.11
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Fig.3 Instantaneous motion state of seeds during
seed-layer thickness 11 mm
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Table 3 Variance analysis of regression equation
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Fig.4 Effects of seed-layer thickness and double-sucker interval
on seed suction performance during frequency 97 Hz

95.00

83.75

72.50

WAk /%

61.25

50.00

104.00

11.00
100.50 7 900

97.00

93.50

~= 7.00
iy, . 500 gle®
e W 3.00 P»'ﬂ\%
e

B 5 RILILFE 3 mm AP RFE ARSI E 2T RAT M A4 # o
Fig.5 Effects of seed-layer thickness and vibration frequency on
seed suction performance during double-sucker interval 3 mm
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Fig.6 Effects of double-sucker interval and vibration frequency
on seed suction performance during seed-layer thickness 7.5 mm
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Effects of working parameters on seed suction performance of seeder
device for super hybrid rice seeds

Wang Zhaohui'”, Ma Xu®*, Jia Ruichang®
(1. College of Biological and Agricultural Engineering, Jilin University, Changchun 130025, China;
2. Key Laboratory of Key Technology on Agricultural Machine and Equipment (South China Agricultural University),
Ministry of Education, Guangzhou 510642, China;
3. College of Food Engineering, Jilin Agricultural University, Changchun 130118, China)

Abstract: To further enhance the precision seedling productivity of super hybrid rice and seeding accuracy, the effects of
working parameters (such as seeds thickness, double-sucker interval and vibration frequency) on seed suction
performance were studied, taken a seeder device of air-suction cylinder seeder for super hybrid rice as test object. The
regression model between seed suction performance and working parameters was obtained with three factors and five
levels experiments by using computer vision technology and vibration analyzer. The results showed that seed-layer
thickness was the most important performance index among the experimental factors under the conditions of vacuum
pressure 3.1 kPa, rotate speed 14 r/min and vibration frequency among 90 and 104 Hz. The prime value of seed suction
performance was 93.12% when the seed-layer thickness 7 mm, distance of double suckers 3 mm and frequency of
vibration 97 Hz. The study provides a scientific basis for design and parameters optimization of air-suction cylinder
seeder for super hybrid rice.

Key words: agricultural machinery, sower, seed suction performance, seeds thickness, vibrant plate



