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Design and Experiment of Pneumatic Disc Seed-metering Device for Mini-tuber

Lai Qinghui Ma Wenpeng Su Wei Hu Ziwu Xing Jinlong
(College of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: In order to realize the mechanized planting of mini-tuber and solve the problem of large seed
filling, a vibrating feeding pneumatic disc seed-metering device for mini-tuber was designed. The seed-
metering device was made up of metering plate, air chamber, frame and vibrating seed feeding device.
The working principle of the pneumatic disc seed-metering device was expounded. The physical
properties of mini-tuber, including geometric dimension, average weight and angle of repose were
researched. The structural parameters of metering plate were determined by the theoretical calculation,
which contained the metering plate diameter, suction hole diameter and suction hole number. The
FLUENT software was used to analyze the internal flow field of air chamber and optimize the location of
pressure-outlet. The vibration frequency was calculated and verified by analyzing the movement
characteristics of vibration plate. In order to verify the performance of the seed-metering device and find
the best parameter combination, the orthogonal test was carried out by using the eligible index, multiple
index, missing index as experimental indexes and the operating speed as experimental factor. The optimal
experimental results were: the operating speed of 2.4 km/h, vibration frequency of 6.5 Hz, negative
pressure of 6 kPa, and the corresponding performance indexes were as following: the eligible index was
94.2, the missing index was 1.7 and the multiple index was 4.1, which could completely meet the
requirement of technical specifications of quality evaluation in China. This study can provide references
for further improving quality, optimizing the parameter for pneumatic disc seed-metering device and
designing the potato planter used in farmland. The damage of mini-tuber caused by the machine was
researched, and the breakage rate was under 1% with different vibration frequencies.
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Fig.1 Structure diagram of vibrating feeding pneumatic
disc seed-metering device
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Tab.1 Design parameters of vibrating feeding pneumatic

disc seed-metering device
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Tab.2 Geometric parameters of mini-tuber mm
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Fig.2 Measuring device of repose angle
Logel 2. (0% 3,331 4004 S ZIERRR 6. BREER

2.2 HEREIEIT
2.2.1 fFFp#EERE

HERD £ B HERD &5 1 JE A S5 FRE 240, T
FE T HERR AR A B A A 254 SR . HEFR
S ZENE 3 s, Bl d AWALEAR, D, IR
LA B EAR , D NHEFD B EAR 8 seFh X

=
i
[

&

xi%jé?

FeAX

K3 A S EoR ER
Fig.3  Schematic of structural parameters of seeding disc
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Fig.4  Air velocity distributions of straight nozzle at different depths
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Tab.3 Experimental factors and levels
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Tab.4 Test design scheme and results
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i H s Fe% TR R CIEiE R
BARKF A3 B3 .Cy A5 B3 .Gy 45 B, .G,
EVNF A.C.B C.B.A C.BA
B A 4;C, B, C3B;4, C, B4

AR BRI i A7 i R 7 R 8 R/ 9 it
W, 8852 A3 C,B B S , B FE 2. 4 km/h
PRENA 6.5 He W Ff 63 e 6 kPa. 221805, 7E ML 5%
PF T xR O HER S AR 5 B0 94. 2, ik 45 500
L7, BRI EON 4. 1, 3 2 SRR AR OB 2K

4 WESHHAR
FERBIVE T | A T S RS A B2 3 2 ]



36 KAk MO ¥ R

2016 4

x6 HMFMREERAESN

Tab.6 Variance analysis of seeding performance
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