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Simulation test for cole seeding machine based on EDEM
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(1. College of Engineering , Gansu Agricultural University , Lanzhou, Gansu 730070, China;
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Abstract: For improving the seeding quality of cole, exploring the best parameter for Spiral Wobble Wheel Seed

Metering Device, by using EDEM analyze the speed , diameter, position of different type of seeding device; defined the

relationship between speed, diameter of the whirling hole, rising angle and the seeding quality. Simulation results

showed: when the speed was 30 r*min~"', whirling hole diameter was 3 mm, and the rising angle was 59.31°, the quali-

fication rate was over 93.7% , missing rate by 1.3% , reseeding rate was 5% ; By increasing the speed, will decrease

the qualification rate, and increase the missing rate, reseeding rate as well as variation figures. According to the variance

analysis, the order of the significance among those factors was first speed, second whirling hole diameter and then the ris-

ing angle. Because of the highly matching of the simulation results and the field experiments proved that it”s possible to

use the method of the discrete element for analyzing the Cole seeding machine.
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1. Kinds of cases; 2. Row of kind of wheel; 3. Regulator; 4. Guide pipe;

5. Dibbling wheel; 6.Support frame; 7.Chain gearing; 8.Transmission shaft
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Table 1 ~ Property parameter of material in the simulation model

EL/N=A By I

PR Poisson’ Sh dul Densit
Maleri dl 01sson s ear modulus ensl y

ratio /MPa /(kg-m™%)

JHZEHFF Rape seed 0.28 11.0 1060
] Steel 0.30 102.0 7850
Wk} Plastic 0.40 100.0 7800
+ 3% Soil 0.30 100.0 2680

®2 (FEEZMBEMSE

Table 2 Contact parameter of material in the simulation model

HimSH WIZFE WEERE WIEERK
Contact Coefficient of Coefficient of  Coefficient of
parameter restitution  static friction  rolling friction

TS ~ WA

Rape sced and rape seed 07O 0.50 0.01
e 060030 o0l
{Fiitte:i szid steel 0.600 0.30 0.01
{Fiitte:l iiﬂ 0.001 1.00 1.00
%iiiéujfgﬁ;asﬁc 0.450 0.50 0.0
R ~ 0.450 0.5 ool

Plastic and steel
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3.1

B BT B o R B T O P B A T ¥ Element

\ ~ ANy [ ~ /j(EF A B C
”Fﬂ% ’ Ebuﬂkﬁ%%@ \% HE%@}L%E{%j{ Level ﬂf:ﬁﬁj/gii\;ﬁ %ﬂﬁ%ﬁﬁé E%)J}/E}I'ﬁ

/J\& ﬁ' IR % LFQ}L IHIE ﬁlj ﬂf% )‘jﬁ ﬂ- ﬁ ﬂ\j i;’[t %\ ? s Xj‘ m}] % Row rotation speed Hole diameter Lead angle

HER AP = P IE RIS, 423 il ————— ) o -~

ﬁ%%'@ﬁgiﬁ%‘\?7quéﬁﬁ%%§o 2 30 3 40.63
3.2 RERIHTEERSH 3 40 4 59.31

B Lo(34)FZHEASE, M A5 R, WLk 40 XI
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Table 4 Orthogonal test scheme and results

O] K2 7K Level of factor TR 25 S Test results

Test number A B C S D M v
1 1 1 1 83.0 11.7 5.3 75.8
2 1 2 2 89.7 2.1 8.2 61.2
3 1 3 3 89.6 5.8 4.6 50.0
4 2 1 2 86.5 6.0 7.5 15.81
5 2 2 3 93.7 5.0 1.3 11.18
6 2 3 1 87.53 4.17 8.3 27.39
7 3 1 3 80.7 7.8 11.5 22.36
8 3 2 1 83.0 10.8 6.2 26.11
9 3 3 2 82.3 4.7 13.0 19.36
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Table 5 Range analysis of orthogonal test
BBEA RIS/ % TR D/ % A M/ % ESEERV/ %
K- Particle distance conformity index S Reply index D Leak seeding index M Variable coefficient V
bevel A B C A B C A B C A B C
K, 262.30 250.20 253.53 19.60 25.50 26.67 18.09 24.30 19.80 187.00  113.97  129.30
Ky 267.73  266.40  258.51 15.17 17.91 12.81 17.10 15.69 28.71 54.38 98.49 96.37
Ks 246.00 259.44  264.00 23.30 14.67 18.60 30.69 25.89 17.40 67.83 96.75 83.54
k; 87.43 83.40 84.51 6.53 8.50 8.89 6.03 8.10 6.60 62.33 37.99 43.10
ko 89.24 88.80 86.17 5.06 5.97 4.27 5.70 5.23 9.57 18.13 32.83 32.12
ks 82.00 86.48 88.00 7.71 4.89 6.20 10.23 8.63 5.80 22.61 32.25 27.85
2% R Range 7.24 2.32 3.49 2.71 3.61 4.62 0.73 3.40 3.77 4.2 5.74 15.25
Zifsfimgmm A2 B2 C3 A2 B3 C2 A2 B2 C3 A2 B3 C3
Primary and A>C>B C>B>A C>B>A B>C>A

secondary factors
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Table 6  Variance analysis of orthogonal test

i I #4775 ¥J5 .
Source Triple I of squares df Mean square F Sig.

KEIFASEA! Calibration model 147.573a 6 24.595 175.417 0.006
FREE Intercept 66913.618 1 66913.618 477234774 0.000
A 85.263 2 42.632 304.053 0.003
B 44.024 2 22.012 156.991 0.006
C 18.286 2 9.143 65.208 0.015
R2% Error 0.280 2 0.140

BT Total 67061.471 9

#IE B ETT Correction of a total 147.853 8
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