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Design and Experiment of Centralized Precision
Soybean Seed-metering Device

WANG Yecheng JIN Yadong LUO Sibo SUN Hao CHEN Haitao
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to simplify the structure of seeding monomer, improve the quality of planting, and
meet the agricultural requirements of narrow row of soy closely planting on planter, a centralized precision
seed-metering device was designed. The method of slipped seed absorbing and impacted seed cleaning of
seed-metering device was expounded. Through the analysis of the movement of the seeds in filling area,
the pressure range of seed metering device for seed sorption was determined. The speed of the drop seed
relative to the drum and the number of the suction hole passing through were analyzed. The force analysis
of the multi-degree-of-freedom seal structure was carried out to determine the structural parameters of the
hinge joint of gas chamber. The high-speed camera technology was used to conduct experiment, repeated
experiment of two factors was conducted in which the test indexes were qualified index, and the missing
index, the multiple index and the experimental factors were air pressure and operating speed. The results
of the experiment showed that when the air pressure of seed-metering device was increased from 3 kPa to
4 kPa and the operating speed was in the range of 4 ~ 12 km/h, the qualified index showed a trend of
declining with the increase of working speed. When the air pressure was increased from 5 kPa to 7 kPa
and the operating speed was in the range of 4 ~ 12 km/h, the qualified index showed a trend of declining
after the growing with the increase of working speed. The missing index was in decline with the increase
of pressure value and in rise with the increase of operating speed. The qualified index was more than
95% and the missing seeding index was less than 2% , while the air pressure was 5 kPa and the operating
speed was in the range of 4 ~12 km/h. This seed-metering device could meet the seeding requirements
well.

Key words: soybean; centralized; seed-metering device; design; experiment

s B . 2017 -10—-23 &[0 H . 2018 —03 —26
EEWAB: APk (folk) BHBF L 5 (201303011 ) e {8+ 5 Bl 24 2 4 350 3 (2016 M601407 )
TEFE BN ol (1978—) 5 RI #8214, E2 MG R HLEE & DF5T , E-mail: 6wyec@ 163. com



6 1

ok 45 4R OO BORS B R R BT 5 iR 113

0 3

R 45 2 4 AL A A 00 BB O R R R IE
Rl HLAE AR BT R Y SRR 2SR A 1 A
HERP R PEHEAT 247 3% B, m] DL AL 5 Rh o A 25 A K
el Z G0 /% AP B FEARRA  ff oe R A
P8 RLAR X H AL Y 25 7 5 B W s Ak 4
Bl 5 Al 2% 5 2 J i

SRR AR R0 s T 25 AR T
IRy OB 1, AU SF ) B HE £ B
PR b, S B 6 AP AL o O 1 BB/ UKL B A
Rl B0 1R 43 B A BEL T SR AL
P F 7 SR AR Bl e O R SR
b = A Bl 18] (9 A0 X 3 2l {3 T 5L R 5~ R R
WIT RS o HUBCEE Bl 525 B LA AR 3 J7 24 fE
G H T ) 51 A 5 A HG I AR ROk Ao 1 DA
ol 3 18] 20 2 A9 BEL 7 A R, TSR TS0 9 B 114
J7 SAFAESE M 52 2% , 1 R WU 2 1), Al AE =2
/IR AT RGP B R R AR AL D A

AN SCR I 5 W R R 8 3 R A O st — b
S HE ORI HE 2 o WS ARP IS o £ T ) B i BE
JIBIAEAT 5 0 L[] 1) 0k 1) T 3 3l , AT s/
3 GRS A 18] 1F 7 AR SR A 5 A T
PN S TR BEL D TR N 3 DRI A AT A, I AR R A X
a7 3 JRE DT o HE Ao i MR RE L 382 i 4 b B

1 HEMESRENSE TIERE

WP 1R 4R HESOR B HERR A% 2 d A e
PR TR SRR AR A FAT B T B AL Bl e AR
o

e 2 Fro, KAIL™ A= 8 1 O aE i < H
PEAHER AR TR TEIR R AL N AR 2 IR T T
Foft -0 BiF AR IR fT W L b, SE B e A A

2R TR e 2l I ol B A VR T EE ) M L )
PERITR , 0 S oA e e 1k DL — 5 AN J3E 1) S T 7%
ol ) 28 ¥ 49 O, DT /s T T T g, B A
TR MR PN 2 B BT o i v A B
TR A — o DX AT LA 3k 3 5 VR A7 4 T AH ] )
SR EZ A L W BT, AT AN Bl 15
Wl ol 83 2R B B W

T Pl T g 4 Bl 5 R B TR R R
FEAE— R Y 2 22, 30 5 b B 42 R 9% AT B L
W H R RS W B Rl T A A — AR B R OB
57 2 B B o0 0 B 45 DR 2 A D0 AN A 14 2l B 4
WA, W 7 R B b 1R B 450 T 858 O i1, S )
ERBUR 38

il

(b) A-AF|HE
K1 HERD g2 s 2 1R
Fig. 1  Structure diagrams of seed-metering device
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Fig.3 Force analysis for seed
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Fig.4 Seed motion analyses
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Fig.5 Curves of number through suction hole
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Fig.6  Structure diagram of sealing device
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Fig.9 Influence of air pressure and working speed on seed-metering performance
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