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Simulation and Experiment on Interaction Process between
Seed Corn and Corn Husking Mechanism

CHEN Junzhi SHI Ruijie DAI Fei ZHAO Wuyun ZHAO Yiming XIN Shanglong
(College of Mechanical and Electrical Engineering, Gansu Agricultural University, Lanzhou 730070, China)

Abstract; In view of the phenomenon of large grain loss in corn production using field corn husker, the
collision and friction between corn ear and husker mechanism in the process of husking was theoretically
analyzed, the main factors affecting the husker effect was obtained, and the discrete element and multi-
body dynamic flexible model of corn ear — husker mechanism system was established. DEM — MBD co-
simulation technology was used to simulate the interaction process between seed making corn and husking
mechanism. Box — Behnken test design principle was adopted, with the distance between the press-feed
device and the husking roller, the speed of the husking roller and the gap between the husking roller as
test factors, and the average forward speed and maximum force of the fruit ear as test indexes, three-
factor and three-level tests were carried out. Finally, bench test and field test were carried out. The
results of theoretical analysis showed that the advance speed of corn ears along the peeling roller line and
the applied force during the peeling process could represent the stripping rate of bracts and grain loss rate
respectively. The test results showed that the optimum working parameter combination of corn husking
mechanism was as follows: the distance between the press feeder and the peeling roller was 32 mm, the
rotating speed of the peeling roller was 430 r/min, and the gap between the peeling roller was — 0.3 mm.
In this case, the husk stripping rate was 93.33% , the kernel shedding rate was 1. 802% , and the kernel
breakage rate was 1.203% . The error between the field test and bench test results was less than 3% .
The roller used in the experiment can meet the performance requirements of corn husking, and the
method used can provide some reference for the improvement of corn husking mechanism.
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Fig. 1 Schematic of field corn and seed corn ears
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Fig.2 Mechanical analysis of corn ear peeling process
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Tab.1 Structural parameters and assembly parameters

of husking roller and delivery device
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Tab.2 Main parameters of discrete element model
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Fig. 6  Ear spike force and velocity change curves
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Tab.4 Test results

a3 H % R,/

Ry/N

FF5 A B C (m-s™")
1 0 0 0 0.217 15. 449
2 0 -1 1 0.253 18.110
3 1 -1 0 0.241 17. 880
4 0 0 0 0.237 14.524
5 0 0 0 0.212 14.987
6 0 0 0 0.220 12.556
7 1 1 0 0.307 16.723
8 -1 0 1 0.279 22.046
9 0 0 0 0.213 13.945
10 -1 1 0 0.275 23.204
11 0 1 -1 0.279 20.773
12 1 0 -1 0.227 17. 417
13 0 -1 -1 0.230 16. 548
14 -1 -1 0 0.285 21.236
15 -1 0 -1 0.288 21. 468
16 0 1 1 0. 289 21.352
17 1 0 1 0.264 20. 194

R BRI A 3R 09 FEUOWUT - p B ARG 7 B 26 Ay
R BRI EE A R AR R C o 2K BR G B S
) 5 LI, SRR 35 A B R, Y [T U5 5 R Oy
R, =0.2200 -0.011 14 +0.017 6B +0. 007 9C +
0.018 94B +0. 029 54° +0.027 8B° +0. 014 9C”
(10)
H%% 6 I, SRBR I R 32 T R, Y B R P o=
0.003 6 <0.01, U W2 AU . 35, RE A8 i 3 2% %
5 0 O (L2 ) B O R 5 R AU R R 0 4 A
(P=0.2512>0.05) , BLH R, [ 5 AL 8 55 5 B o] B2
T B0 P00 A B2 BE AT o I I I00A (AT C R R, A



o5 4 1) MRtk &5 IR FOK 5 R0 AU B AR R 07 15 i 97
RS RGESH FWRMA T Hy 2 3% # 5 3 B A R BE A R R 4R i R
Tab.5  Variance analysis of &, B R R AR B C, 2B J0 o 3 52 i 1) 3¢ B0, SR
E3 M AWM B F P A2 S R 1A J7 #2
Bl 001469 0.0016 1088 0.00247 R,=14.29 —1.974 +1.03B +0. 687C +3.284" +
A 0. 001 1 0.001 0 6.56  0.0374° , ,
B 0.0025 1 0.0025 16.51  0.004 8 ** 2. 198" +2.71¢C (1)
c 0.0005 1 0.000 5 334 0.1103 2.4.2 W 534
AB 0.001 4 ! 0.001 4 9.56  0.0175" R T WA A 45 TR 32 BV R SR S Y
AC 0.0005 1 0.000 5 3.49  0.1038 T R A S ), 22 ) AN P 8 T s Y g il T
BC 0 1 0 0.28170.6120 & 8 AT, Bifi 75 He 3% 7% 55 3% B B0 [B) B 04 386 K, R AP
42 0.003 7 1 0.0037  24.49  0.0017" 57 T B 0 S e L MELAE 31 ~ 33 mm [
P 00R 002 RLTO 00003 g g 6 A K BT BT A S
;:% 0(.).0(())(())19 i z 222? 6.30  0.0404 BN /s (7 420 ~ 440 1/ min [ ] By s B
ST 0.000 6 3 0. 000 2 .97 0.2605 SR B2 AR R B30, SRR Y- 34 T A0 3 2 56 9/ 3
¥ 0.0004 4 0.000 1 KB/ MEAE = 0.5 ~0 mm B[] P o
A 0.0157 16 25 DR 28 58 AR 6 SRR de K A2 T B 5 e & 9
Tex FREE(0.01<P<0.05); +x FRMEZE(P<0.01), Jis G R A 5 3 SR R BE 3 K, R e K =
T JIHEIIN G 3K FE R % A 5 R R 4R A FE 30 ~ 32 mm
&6 RIFENMN PRIk 3 de /M 5 Bl A R R R S 3 R R R K32
Tab.6 Variance analysis of R, F7 48 /N B B K L 7E B 5 BB TR 420 ~ 440 r/min 5
R D PP BRI B AR B R SRR K
e e o caeee EUEMUNEACRFERH LRI 0.5 -0 mm i
B 8. 56 I 8. 56 473 0.066 1 il P9 35 2 /M
c 3.78 I 3.78 2.09  0.1918 2.5 SHEMRK
AB 2.44 1 2.44 .35 0.2834 AR A i) ol = oK SRR A 1 Bz 7 FLA I 25 AR LR
Aac 121 ! .21 0.6678 0.4407 75 S /N SRR XA T 0 R L A /N R A K 32 T o R
e hale e 02e 0 18as 0T 16 AR 465 A B B 25 1 240 2 4 1, B 78 1 [T 09
A? 45.21 1 45.21 24.99  0.0016* o e s NN _ R
e 20,2 . 20,2 17 00124° Ty B ATARAC BT, e AL B AR AR SR
c 30.98 1 30.98 1712 0.004 4 minR,
% 12. 67 7 1. 81 minR,
KRR 766 3 2.55 2,04 0.2512 -—lsAsl (12)
W% 5.01 4 1.25
e 167. 20 % s.t.! —1<B<1
-1=sC<l1
BEFIR (P <0.01) ;W30 B* X%} R, 4 B 3% M FIIH Design-Expert B {4 X} il Fft oK 1 Kz B A4

(0.01<P <0.05) ; HAth [ 15 3 35 P =0. 05, X &5
TC AR, 5 R B K3z ) R, IR B Y

B TAESEGHTIAL A5 B i ES R & Rk A S5 3
B e e A 31. 558 mm ¢ B2 55 33 Ny 433. 554 1/ min |

P8 PR R 2 EL AR TR SRR P 249 i A9 5 )

Effects of factors interaction on average advance speed of ear



98 & L

2024 4

IS R (PO P S NG A

Fig.9 Effects of factors interaction on maximum stress of ear
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