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Simulation and verification on seeding performance of nest hole
wheel seed-metering device based on EDEM

LIU Tao, HE Ruiyin, LU Jing, ZOU Yi, ZHAO Mingming
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract ; [ Objective] To study the influence of different types of hole structures on the seeds interfer-
ence intensity and seeding performance of nest hole wheel metering device for rapeseeds. [ Method ] The
EDEM software was used to simulate the nest hole wheel with three different types of hole structures.
Tests were also done to verify the simulation results. [ Result] Seeds interference intensity was affected by
the hole structures evidently, and higher seeds interference intensity led to better seed-filling perform-
ance. In aspect of qualified rate, the 30° chamfering nest hole wheel (86.6%—95.8% ) which had the
largest seeds interference intensity performed much better than the nest hole wheel without chamfering
(67.5%-90.6% ) and the 1. 25 mm rounded nest hole wheel (79.2%-93.5% ) at 10 =50 r » min "'
rotational speed. For different wheels at the same rotational speed, higher seeds interference intensity
caused lower miss-seeding rate. The space of the type hole had a different size in each chamfering, and
bigger space of the type hole caused higher miss-seeding rate and variable coefficient. [ Conclusion] The
main factor affecting seeding performance of each wheel is rotational speed. Since the redundant-seeding

rate is low, the qualified rate is mainly affected by the miss-seeding rate. The fluctuation trends and the
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relationship among data are consistent in both simulation and test results, which proves the feasibility of

the numerical simulation method based on EDEM.

Key words: EDEM ; seed-metering device; seeds interference; seeding-performance; simulation; verifi-

cation test
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Tab.1 Property parameter of material in the simulation
model
k] THAR L YR/ MPa B/ (kg + m ™)
mEMF  0.28 11.0 1 060
ek 0.40 102.0 1150
BHLBEEE 0.50 177.0 1180
LB 0.32 7.8 1240
xR2 HEEEMRHEZERSY
Tab.2  Contact parameter of material in the simulation
model
S K Eﬂ‘ffi‘??ﬁ ﬁ%ﬁé#ﬁ {Eﬁ]ﬁé%’?
3R — ISR T 0.600  0.500  0.010
AT - Je e 0.600  0.500  0.010
R T - ALY ES 0.500 0.500 0.010
TSR T - Frk Y 0.001 0.999 0.999
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Fig.5 Simulation of different nest hole wheel seed-metering devices

2.3 HEERSH
2.3.1 FRAILLE M AT ELS 078

30 ¢+ min”'Bf,A B C 3 FEIREE Oy Al — 1
S E e DI ol JBOASE [ 4 fk 14 - 429 9 1) 1¥7 77 LA
S URL ) 1240 1 JEE B N ) e S an 1 6.7 s K 6
B 7R ASHE V- 13k 1) B 7 Bt 8] 2 A6 JC R 2l
A PRI, C I, B R EsiR/N; A B LC
3 Fe Vs a) Ny S (R F I D o H BT T R,

B — Wi Z 00020,

F BRI N A e >C e >Bf. K6 H B
FEAES. 5 ~5.8 sy N Sy sl Az /N 1T 1E] 7w g s
IS B B R JURE A - 4 R I 3 AR, A
D FRAR B B A I B s Dl B2z (1 8) , al L
SPYTE 1 N U B REAT RS R T RS Bl HoA T A
PSR FERPERER R 2 . BT RS BOR, Fh 1
B BIERIZL, B IS AR, S 5 fE
FAHEL A A R e AL SE e it e

C A
----- s

----- # R

9 121 0.001 5}
=
#0.0010

=3

- 0.000 5

50 52 54 56 58 6.0

50 52 54 56 58 6.0
1/s

6 BEF I E R 1 RE R K B 1E 5

Fig. 6 Change of average normal stress through time

Z 00020 At — W) Z 0.0020
o bk it X
2 0.0015 20,0015
= = ’
0,001 0 #0.001 0
¥ 6.000 5 F——mtoo B 0.000 5
50 52 54 56 58 60
1/
0.000
I ——— A%
0005F avn M AN VAR A p A B
A W, MM T A &

- & Uy
£ 0010 LR T AR ¢ |

E 0015
= 0.020
0.025

0030 1 1 1 1 1
5.0 52 5.4 5.6 5.8 6.0

tls
E7 SN E R E SR

Fig.7 Change of average particle velocity through time

PO S 1456 1 5 HE 1 DX I Hp Ao ] o £ 3% 1]
I8 7 BA) XA BRI 5 22 Wt o T 2 R O S AR 1S DL 5] 9a
I A AR T L) R4 4% B R o B R ot KR
BT, td ferb BLC A8 H A #00IK 25510 ~

30r-
Wed 30T -
Wl e o i Ob WD, A B C ABIE I N ) U7 22 W e
PR SR, B AR B/ T A LC 5, ad R

min R, SR TR R RS X,
min "5, 507k 1] ] Iy (E 2 5 %

I H):5.7 s

X

£

z
8 B#TES.7 s WIEMER
Fig.8 Seed-filling performance of wheel B at 5.7 s

http://xuebao.scau.edu.cn



130 1

[ S A NI S

%37 &

JABCRITENTF AR >C R >B I, 45T
SCHTIRE 6 N2 1 b5 B0 3l e e b v fiE ) 5 & AT

a

0.001 4- _@— A%t
z — B#%
= 00012 —ACH
‘@
=
§ 0.001 O
B
0.008 0L I ! ! -
10 20 30 40 50
v/(r-min’)

HL AR FGE T, A 5 PRSI  SC R A 48
>C e >B %, H A g etk Refds o

b

B4
(<

T —e— AR
—&- B#

g
(=)

PR ) e A U5 22107

—_
S

10 20 30 40 50
v/(r-min™)

B9 FHEEEANHENSERERTEER

Fig.9 Changes of average and variance of normal stress as rotational speed increases

2.3.2 REIRILLEMATHAT B A TAEIAR B R

BRUCATE 58 BUR , i s b 2 A 2 X

H SR & AR R AR OB IRE AR, 35 SCRR [ 22 ]

100~ @
© 90
&
gm o 80 -
e
E —--Af
70+ —E-Bi
—A—CH
60 1 1 1 1 1
10 20 30 40 50
v/(r-min’)
33 ¢
30 - o A
&
£
&
it

10 20 30 40 50
v/(r-min’)

JIIRTT i X HE b i 9 B AR 1 BE 4 AR < BB A A% 45
B IR R B B B e RO T, R
REDTELAG R UL 10,

5 b

4 -
X
& 3F
&
B 2F
i

] -

0

10 20 30 40 50
v/(r-min™)

25 d

20 —@-AR
X —- B4
K15+ —&Ci
&
ok 10
b=

5 -

0 1 1 1 1 1
10 20 30 40 50

v/(r-min’")

B 10 3 MEIREHMBFHAMERGESER

Fig. 10 Seeding performance results of simulation on three types of nest hole wheel seed-metering devices
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Fig.11 Seeding performance results of the test-bed experiments
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