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Design and experiment on the seed spout of inside-filling pneumatic type
precision hole-seeding meter device for rice

ZHANG Shun'? LI Yong' WANG Haoyu' LIAO Juan' LI Zhaodong'? ZHU Dequan'"

(1.College of Engineering, Anhui Agricultural University, Hefei, Anhui 230036, China; 2.Engineering Laboratory of
Intelligent Agricultural Machinery Equipment, Hefei, Anhui 230036, China)

Abstract: In order to meet the direct seeding requirements of the hole-seeding and fixed hill spacing for the self-
developed inside-filling pneumatic type precision meter device for rice, the kinematics analysis of seed dropping process
was carried out on the meter device to construct the theoretical dropping trajectory of rice seed. A novel rectangular seed
spout with variable cross section was designed based on the theoretical dropping trajectory of rice seed. The effects of
the bottom plate inclination angle of the seed spout and rotational speed of the seed-absorbed cylinder on hole-seeding
and seeding uniformity of the meter device were analyzed by EDEM and bench seeding performance test. The results of
simulation analysis showed that the maximum time difference of particles discharge per hole from the seed spout and the
time interval variation coefficient of adjacent hole both increased with the decrease in the bottom plate inclination angle
of the seed spout and the increase of rotational speed of the seed-absorbed cylinder. The bench test results showed that
the average diameter of hole diameter and the variation coefficient of the hole spacing both increased with the decrease
of the bottom plate inclination angle of the seed spout and the increase of rotational speed of the seed-absorbed cylinder.

The simulation results was in agreement with the experimental results. When the bottom plate inclination angle of the
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seed spout was 77°, the seeding performances of the meter device were better and stable under different seeding

frequency. All the qualified rates (2-4 seeds per hole) were more than 90.0%, all the miss-seeding rates (less than 2 seeds

per hole) were less than 2.2%, all the replay rates (more than 4 seeds per hole) were less than 8.0%, all the average

diameters of hole diameter were less than 28.33 mm, all the qualified rates of hole diameter (not more than 50 mm

between the two farthest seeds in one hole) were more than 91.33%, all the average hole distances slightly fluctuated

around 200.00 mm (the theoretical hole distance), and all the variation coefficient of the hole spacing were less than

11.10%, which met the planting requirements of precision direct hole-seeding for rice.
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Fig.1 Structure diagram of the seed spout
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Table 3 Simulation results of maximum time difference of a

hole and coefficient of variation of time interval at
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Table 4 Hole diameter and hole spacing for the seed spout with different bottom plate inclination angle
. / / / % % %
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77 12.86 23.05 93.72 198.65 8.00 0.8 91.2 8.0
19.29 27.24 93.84 204.90 9.80 22 90.8 7.0
25.71 28.33 91.33 200.50 11.10 22 90.0 7.8
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