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Discrete Element Simulation Study of Seed Metering Process of Inside-Filling Meter Based on EDEM
CHEN Teng,ZHAI Chao-nan,XING Zhi-zhong,ZHANG Hai-dong " et al
ricultural University , Kunming, Yunnan 650201 )

Abstract
for the Inside-Filling Meter. EDEM software was used for simulation study on seed metering property of inside-filling meter. Change trends of seed

(College of Mechanical and Electrical Engineering, Yunnan Ag-
[ Objective | To find the optimal meter rotational speed of seed metering. [ Method | Discrete element simulation model was established

metering amount , seed-clearing starting angle ,and seed-clearing ending angle of three varieties of peanut seeds were detected in different rotate
speeds. [ Result ] When the rotate speed was 15.7 —45.5 1/min,seed metering amount enhanced as the rotate speed increased , but had no corre-
lation with peanut varieties. Seed starting angle and ending angle enhanced as the rotate speed increased , but the increase amplitude of starting an-
gle was greater than that of ending angle ,which led to the decrease of cleaning area with the increase of rotate speed. When the rotate speed was
38.0 r/min,double grain rate reached the maximum value,and the uniformity of seed metering was the optimal. Change trend of simulation result
was consistent with that of experimental results. [ Conclusion ] Tt is feasible to analyze the inside-filling meter by discrete element simulation based

on EDEM.
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Table 1 Selection of parameters
i JatE ALIER
Type Attribute Numerical value
FEEFhF Peanut seed ity 1 030
Y 5.72
At LL 0.300
HEFhES GAF) I 1 050
Seed-metering device B 790. 00
At L 0.394
FhF 55+ Seed and seed K & 25 0.60
R R AL 0.42
BB RE 0.06
B S HER S GAFY) NEEN /RS 0.50
Seed and seed-metering device TRy 2R 0.30
B RE 0.03

TE B ERANTN keg/m’, BT YIRTE 07 MPa.,

Note ; Density unit was kg/m’ | unit of shear modulus was MPa.

(7.50126, 5.00259, 4.98765)

. 99531 mm

(7.80128, 5.00259, —4.98765)

/D. 0062 nm

7.50126, —5.00259, -4.98765)
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Fig.1 Seed particle model
L1.3  JUBRR ST, %5 R AT IS - HS1 BLS N 78
SAEAHER i g B ST R S AL, JLAT R A ) Creo HEST,
Creo 2—PH&4 T Pro/ENGINEER . CoCreate Fil ProductView
SRR E B K BB CAD Bt ik, HERD
82t Creo A5 8] A EDEM J5 AR RIUNIE 2 iR, R T I
TG00 R Loz s R e Xz B L A it A T
LR, HAE Bl HERPES AP R R ZE AL, Al [ E T

B2 H#EES N EDEM FHUEEE
Fig.2 The model after metering device imported into EDEM
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Table 2 Comparison of actual speed and display speed r/min
i R SEpRi E

Code Display speed Actual speed

@ 15.0 15.7

@) 20.0 20. 1

® 30.0 30.3

@ 40.0 38.8

® 50.0 45.5
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Fig.3 Simulation diagram of the accumulated process of seed

metering account
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Table 3 Comparison of test values and simulation values of seed displacement under different speeds in 2 s Lol
[32 HEE R I {E Test value HeE A B {E Simulation value
Rotate speed - -
/min K Large H1 Middle /I Small K Large 1 Middle /1N Small
15.7 10 8 8 12 10 11
20.1 12 12 13 17 15 16
30.3 25 22 24 28 25 27
38.0 30 28 33 32 30 29
45.5 40 41 41 44 44 43
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_
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Fig.4 Simulation diagrams of starting angle and ending angle
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Fig.5 The experiment diagrams of starting angle and ending angle
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Table 4 The experimental values of starting angle and ending angle
132 HLUHFA Starting ang]e//" 2% 11 £ Ending ang]e//°
Rotate speed - -
/min K Large 1 Middle /N Small K Large 1 Middle /1N Small
15.7 90 92 91 145 146 149
20.1 105 105 104 155 152 154
30.3 111 115 113 165 160 160
38.0 115 115 115 171 169 172
45.5 120 120 125 173 175 175
x5 BHERA.LLERHEE
Table 5 The simulation values of starting angle and ending angle
Eﬁe coeed Fhfi ffy Starting angle //° 2% 11 ff Ending angle //°
L/ min pee K Large 1 Middle /v Small K Large 1 Middle 7N Small
15.7 88.37 90.01 89.95 145.05 147.82 146.35
20.1 104.28 102.98 102.29 155.00 155.84 153.78
30.3 111.15 114.00 111.73 163.05 162.50 160.71
38.0 114.56 117.65 116.59 171.03 170.99 169.79
45.5 120.00 121.47 123.50 173.06 173.50 173.79
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Note ; a. Metering situation at 15.7 r/min rotate speed ; b. Metering situation at 20. 1 r/min rotate speed; c. Metering situation at 30. 3 r/min rotate speed;

d. Metering situation at 38. 8 r/min rotate speed; e. Metering situation at 45.5 r/min rotate speed.
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Fig.6 Metering simulation situation at different rotate speeds within 2 s

(TF#% 278 W)



278 G e

2016 F

Pl sE BV R IR A 4 TR ) R, 38 DI
AT SR MR AT T BT, i W R 5L
R0 KA AE DR 557 R Y A 20T 12, R SE B
S Al 04 Toll A = IR A 4 P M A = I S e
T AR B AR5 T, R AR L S R AT <5 B ML AL AR AR B , 7
T i e LA g S IR AR 4 GAP SEtth, RBAS A= 7= i T
AREIAEN PR i ARAE AT 9 BOR (BTSSR AN RE A R
I 0 < A T I, e f e 2 B R 45 I TR <
AR T E R A — B A

TEIRVAR A AT AR AR R, B AT 32 22 A R AR 2 9
AR FHZE A Y, KA (9 2 M 25 5 T AT 9%, T 4
PR AR B2 v p S AT FOR T OB OR TR R SR AR
s 6 4 R R R R e 7o &
FIAHIRAR G 25, 4 el AR B A R AR 22 55 (2 A Je 5
TR ), R PR3 T E 2RI B - MR e
E I N U E L (I Sl SRR i 3 A ot e
AT R RSy, A B A TR A
5T IEAERI N RE M RR AT RIIT & 0 A RIS R FE 4342

I 22 3 1 25 A At 1 IR AR < i £ AU, LUE TR

TRAR 25BN 25 TR, O 5 Bl MRt i 45

S Sk

(1] EZZIER L PR NRIEZL S . dust: PEEZRE R
#t,2015.

(2] FEN, K&, 2 4E, 5. I A2 o) M ZGREE PRI 70t
[J]. thEdZ544E:,2012,37(22) :3354 —3360.

[3] . 6 B AMASTIE Mg R R LB 5[ D 1. BB : pATH R
2R, 2005.

(4] Zriom, BoCE. LM EBAETAE L E INLEIRIOT e R T ). ER
[52%,2012,41(10) :1024 —1026.

[5] BEeE, A, BTSN, 5. EFRAEY TS & s okt
SOHTIT]. AR, 2014,34(1) : 1035 - 1041

(6] iz, HE, BEEk. (M5 L T A NetDraw HY
SEPIIHTL ] BREEER,2008,18(4) -85 - 89.

(7] Bk, FHT. IMe H R iR SRR INE S [ T]. ERIR
Hr24,2007,9(7) :8 - 10

(8] EVEIE, B, D, 55 IR B2 ARS R OR [ T]. rp Il 2,
2013(9) ;155 - 156.

(9] RIS ASERY, BT, & IR 25 e[ ). shErZy
Z4it:,2008,33(7) 785 - 788.

(107 SK75, IRRE, A2, rh2Gia B E b 22 Z 2R M T RO

[J]. REFIF ST, 1997 ,9(4) :37 ~40.

G G GG GG G G GG G G GG S GG S W GO G W G G W S GO GO PP SO G W

(EB% 253 W)
3 #ig
(1) 508 T HEFP R AEAS R 53 T R o /N 3 Rl 758
RLAHERD &, 25 R s R HE R BEE L A T, 5
Fdi R 15.7 20. 1 v/min A HEm A0 (ISR T05 B
(2) 50T T HERp AN [R) B s it 4 FE X A HER 2% 4 37
HLhR A A R E A, 45 0 R R AR A LU0 AR/, T
VEFR 1A e BAE K (B & AR 32— 2y, 2Bl
B ) AT i, 97 e X3 i 2 ek P B R Tk S o
B LB T 0, N FE A8 A HEFR 75 76 5433 Ry 38. 0
o/ minfi HERP A SJ PR AT
i E AR 5045 R A H—3%, 2 F EDEM (¥ i
Jolli BTt N s e A HERD 22 T AT o
S E 3k
(1] Toui:, B, Tk MR BR SR REAR L] ILER
#1,2001(6) :3 5.
(2] B2, 198 , 20, . KRS R P UHER P2 3T (OBIR S50 56
[J]. FRERALIE,2003(3) 130 -31.
(3] T4 SR PARFTEsE SR R 9E [ D] A8 7
AR A, 2010.
(4] ZEROMS, B2k, F A, S5 TN 7 ST EAE HERbES HERE RO 2[R &
[J]. FE Rl AR ARRRARR) ,2009(1) 45 -48.
[57 Btk &b, B0k, 55 56T EDEM fUiRahfE rh /KRR s T
X[ 1], FlA U, 2011 ,42(10) .79 - 83.

[6] E&it, EN, T4y, 4. 24T EDEM REpTe e ks SR 2s HE R
REEERSIRIR[T]. Al TARESAHR,2015,31(21) :43 - 50.

[7] BE5], 5K ¢ ARG ERERE BSO8Rl REY:,2000(28)
13829 — 13830.

[8] HEEsZ. e A TEAHEM S R AR S5 Gl ot [T ]. Rl S5
A,2015,35(9) 42 —43.

[9] AFF, IHESC. S IR B AL AR RS [T ). BLAEARL,2000(9) ©
34 -35.

[10] PIS75, TREIE. ATRERW LI BLIR 5% e [ 1], 4l LR, 2002

(6):14.

[11] B4R Pl BRI RE RS E OB FE [ D] 23 B TR
= 2011.

[12] 220 RS HERER A e 5 TR R E T (D). K&
PR ,2004.

[13] BERED, oRAHES  BUENE , 25 J5T EDEM (B O HERRES HERR A BEXL
BRI T]. fll AR ,2014,45(2) <109 - 114.

[14] ZSRE. 26T AWE [Osh%E T 2R M b 5 Tt LS i 78
[D]. B I RRE A, 2011.

[15] Zpupie. 7 EE T HRE R L SIRIEM T [ D 1. /K
Abfoll ok, 2014.

[16] £ A FaALEEE ) 3% B2/ DEM (SBR[ D]. vk
BH: A A ,2014.

[17] F e RIEPRA ML S OS8R 5T [ D] A Fhdb
K2 ,2015.

(18] F4EM, S, X758, 55 EDEM ik (A (5 S AR EHER M LR 7T
IR AT ] Fdbfll A 441,2013(2) 1110 - 114.

[19] BRiE, T2, T34, % M THAZM DEM - CFD #EA 15
[J]. FERS T, 2008(12) ;124 - 126.

[20] 2. BT B AL~ AT 5 O DD RELE MK i 77123 [ D 1.
BN T Aok, 2012,



