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Theory and Experiment on Vibrating Small-amount Rice Sowing Device

LU Fangyuan MA Xu QI Long XING Xupo LI Hongwei GUO Linjie
(College of Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract: In order to improve the sowing performance of vibrating small-amount rice sowing device,
theoretical analysis and experimental research on the mechanism of the quantitative-seeds feeding
mechanism and the vibration uniform-seeds mechanism were carried out respectively. Discrete elemental
software EDEM was used to simulate the feeding process of quantitative-seeds feeding mechanism with or
without vibration. Through the comparative analysis of the simulation process of the quantitative-seeds
feeding mechanism, the periodic small amplitude vibrations of seed box vibrating plate could alleviate the
rice seeds funnel flow and promote the diffusion flow, meanwhile made the distribution state of the seeds
in the seed roller fluffier. The simulation results of the quantitative-seeds feeding test showed that the
vibrating effect of the seed box vibrating plate could increase the seed frequency, and realize the
quantitative and stable seeds feeding performance. The simulation experiment of seeding performance of
nine kinds of grooved plates was carried out to study the effect of different kinds of grooved plates on the
seeds flow velocity and sowing effect. The simulation results of sowing performance experiment showed
that with the increase of the grooved plate’ s angle, the flow velocity of seeds on the grooved plate was
gradually decreased and tended to be stable. The V—-90°, V —105°, V —120° and Ul-shaped grooved
plates were optimized to provide reference for the vibration uniform-seeds mechanism optimization test,
and reduced the number of subsequent tests. Through the sowing performance tests, it was obtained that
the best sowing performance was using the V —120° grooved, and the qualified index was 93.91% while
hole index was 0.94% when sowing hybrid rice with 0. 26 MPa air pressure. The qualified index was
96.10% and the hole index was O when sowing conventional rice with 0. 28 MPa. The research provided
a research basis for the research and development of rice precision sowing device.
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Fig. 8 Box plot of seeds velocity on different striper tanks
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Tab.3 Simulation result of sowing performance

on different striper tanks

F ™ aA . PEER
wn o fson s wm R
vV -60° 87.96 9.26 1.94 1.13
V-175° 86. 11 12. 04 1. 84 1.17
V-90° 91. 67 4.63 2.37 1.32
V —-105° 90. 74 6.48 1.97 1.21
V—-120° 92.12 2.04 2.02 1.25
V —135° 89. 81 8.33 2.02 1.19
V —-150° 90. 59 10. 19 1.92 1.03
Ul 90. 59 3.70 2.00 1. 15
U2 89. 81 10. 19 1. 81 1.10
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Fig. 10 Vibration rice precision sowing device
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Tab.4 Feeding frequency comparison test result
of quantitative-seeds supply device
i H A AL Ao A 28 A AL Ao
A TTiksh AR LRI
9.96 10. 01 4.73 4. 46
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1013 8.96 471  4.59
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Tab.5 Test result of sowing performance

Wi W UE 4f mR R

. . ) i
=2 3l B/ C/ BBV EBU B
A (gfE)) MPa % % RN %
1 vV —90° 40 0.24 80.98 5.98 2.30 1.82
2 V-90° 40 0.26 90.38 4.27 2.15 1.59
3 V-90° 40  0.28 88.25 1.50 2.50 1.54
4 V-90° 80  0.24 84.36 0.26 5.54 1.99
5 vV -90° 80  0.26 85.00 0.83 5.39 2.01
6 vV -90° 80  0.28 92.74 0.21 5.64 1.54
7 V - 105° 40 0.24 92.40 1.90 2.39 1.46
8 V- 105° 40  0.26 85.38 5.13 2.33 1.65
9 vV —105° 40 0.28 90.17 2.56 2.47 1.50
10 V-105° 80  0.24 82.91 0.21 5.78 1.72
11 V- 105° 80  0.26 93.80 0 5.59 1.39
12 V —105° 80  0.28 93.08 0 5.9 1.21
13 vV -120° 40 0.24 86.36 2.60 2.39 1.61
14 V- 120° 40 0.26 93.91 0.94 2.05 1.49
15 vV —120° 40 0.28 90.26 2.16 2.37 1.52
16 V- 120° 80  0.24 90.72 0 5.53 1.71
17 V-120° 80  0.26 94.29 0 5.59 1.65
18 V- 120° 80  0.28 96.10 0 5.42 1.60
19 Ul ® 40 0.24 82.25 3.06 2.32 1.76
20 Ul # 40 0.26 90.72 1.90 2.15 1.52
21 U1 7 40 0.28 86.36 1.56 2.42 1.59
22 Ul # 80  0.24 90.38 0.26 5.74 1.72
23 Ul m 80  0.26 92.64 0 5.54 1.56
24 Ul # 80  0.28 90.56 0.21 5.63 1.58
k, 86.95 88.12  86.30
Gk ky 89.62 90.55 90.77
®E ko 91.94 90. 94
k,  88.81
k, 2.18 2.80 1.78
Rk 1.63 0.17 1.63
e ks 0.95 1.03
k, 1.17
k, 3.92 2,32 4.00
TG k, 4.08 5.61 3.85
TORLEL ks 3.89 4.05
k, 3.97
k, 1.75 1.59  1.72
k, 1.49 1.57 1.6l
PrifE 22 ky 1. 60 1.51
k, 1.62
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