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Abstract

A cell wheel metering device and the soybean seed were researched by using the discrete element

method. The 3-D discrete element method analytical model of the seed metering device was built on its

3-D CAD model extracted through the method which was based on graphic elements and the surface

mesh, and the 3-D particle model of soybean seeds were established on the spherical particle. The

metering performance, the trajectories and dropping angles of the soybean seeds were simulated and

analyzed by using self-developed 3-D CAE software.

It showed that the metering performance, the

dropping angles and trajectories of the seeds were good agree with the experiment results by comparing the

analytical results of simulation. This result showed the feasibility of using the discrete element method to

analyze the performance of the cell wheel metering device.
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Fig.1 Structure of 3-D CAE software
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Fig.3 Three axes dimensions of soybean seed
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Tab.1 Input parameters for DEM simulation analysis

WORL 5 0RL BRI A

o 1) I BE 228K &, /Nom ™! 26 000 52 000
Y1 iy W 8 2Bk /N-m ™! 17 500 35000
HIEE RS e, /Nosem ™' 0. 806 1.37
VI R g ¢ /Nesom ™! 0. 658 1.119
AR L B e 0. 440 0. 501
SEEE R S, 0.23 0.11
i 5 R R 0.27 0.15
Wk % )% p/kgom ? 1.209 x10°

WKL EAZ D/mm 6.22 ~7. 37 (1L 501

Wk H n 780
HAE B At/s 1.2265 %10 7°
1 B 8] T/s 20

Arp A—REREL B A =0.2
b 2 fih ) B W R B
M — UKL 14 f5% /N R
BB BB o, MYI AL REL el

2lne /mk, (3)

" e
o o 2 /b )
e
o[ (R )
m, gom, OR300 )

Xf m—— S5
m, m,—— P Sl AL 14 5 R

4 BRI

(T LG HE o 2o A o HE Ao i PR S KAl 114
sl AR R A PLBEES H AR X M & . R
H TR0 =4 CAE B fF (I 4) & 13.99 .20. 33
26.67.33.01 r/min 4 il B FL 48 55 R, 0 HEFH 25 19
TARRE e S HERp L RE 2L 1T 05 B0 A, 9F 5 & il
(F5) dEAT % H

5 i

El 4 BEPED CAE B+ Hm
Fig.4 Main interface of self-developed CAE software

i AL

HEFh S

=S

A Bl

5 PSJARLHERPHERE AL &
Fig.5 PS]-type metering device test bench
4.1 HMEENHTESKEXE
FEGETH HE R L BE I, B B e R 20 3 BEAT 4 K
D5 L, B U7 ELAR 100 KR 1, B4 YDy FLAS R 1Y



86 ok BB o IR

2011 4

FIGMEAE N B R AR U7 B 5 SR HE R PR RE XS
N 2 s o
R2 FEEETHMERAES KT T
Tab.2 Comparison of metering performance with different

rotation speeds between simulation and experiment %

i o 4 e 3/ - min !
13.99  20.33  26.67  33.01

G408 98.37 94.57 86.75 82.15

FURIE BRAEISE 97.11 94.53 92. 60 89. 45
LERSRTE= 1.26 0.04 5.85 7.30
HA54RE 1.36 5.43 13. 00 17.59

WK BRI E 2.89 5.47 7.40 10. 55

AR 22 1.53 0.04 5.60 7.04

ARRAK 027 0 0.25 0.26
R BRI F 0 0 0 0
MR 0.27 0 0.25 0.26

Hi e 2 AT D fy B U0 Y SRR 46 il A 7
ST, 25 R i A A T P S R 7 3
A — B QREH 5458 193 I, 5 E 3L
R ARG AL X5 (4 BORL R AR FFTE 0. 5% LN, B
FREAK . @4 Pl b T fy 25 50 A9 Sk 4
XURL A 25 7R AN R 22 B 7E 10% LA .

4.2 EMANHTESKREXt

HER 25 B0 A E SO0 AEHER &7 TAE S R, 2
58 v UL B AL AR 5 Y Bl 67007 1w
F A, A6 TR, o R ECRR A . HARINE D5
OFE CAE B vp 5 B0y 2045 R JF URORR 1 58 42 I
1 T L IBR I P 5 ol o B B R A S K b 8
PRid e, 70 1 56 ik i o A A ORT 5 2R 1 T R
Q¥ B A S A CAD Bk, 43 51122 il ik 7 AL
e b0 B AN I LA P05 RI AT i BY AL
G B, XX P 2k B BEAT A BEARTE , TS 2 15
BRI R A o DO ST R A A — S R BE AL

@ ' (b)

Fl6 SRR A 05 H A5 18 o
Fig. 6  Analysis of seed dropping angle between
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Tab.3 Comparison of seed dropping angle with different

rotation speeds between simulation and experiment
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rotation speeds between simulation and experiment
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Fig.9 Comparison of single seed trajectory with different rotation speeds between simulation and experiment
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