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Simulation Analysis and Optimization of Vibration Characteristics of Corn
Finger Clip Seeding Device Based on EDEM — RecurDyn Coupling

ZHANG Hongmei ZHANG Chenming LI Zhijie DING Li ZHU Chenhui ZHANG Jing
(College of Mechanical and Electrical Engineering, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: To reduce the influence of vibration on the performance of the finger clip seed catcher, a corn
finger clamp seed feeder with auxiliary clamping structure was designed, and the working principle was
described. Besides, the key components of the auxiliary clamp were optimized, and the dynamic model of
finger clip seed catcher was established. RecruDyn software was utilized to establish the virtual prototype
model of seed discharge device, and corn grain particles were constructed in EDEM software based on the
characteristics of corn grains. The process of seed filling, seed carrying and seed discharge in the seed
discharge device under vibration conditions was simulated by EDEM — RecurDyn coupling simulation, and
the main influencing factors on the performance of finger clip seed dispenser were analyzed. Finally,
combined with bench tests, the operation speed, vibration amplitude and vibration frequency of the seed
feeder were selected as the test factors, and the qualified index and leakage index served as the test
indexes to verify the seed performance. Results showed that the simulation result showed that when the
finger clip was opened at 28. 65°, the corn grains were gripped, which was consistent with the motion
process of the finger clip seed separator under vibration. The results of coupling simulation were basically
consistent with the actual motion process of the finger clamp seed feeder. The influence of vibration on

the holding performance of the finger clamp can be effectively reduced under the cooperation of the finger
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clamp and the seed tray, and the design requirements can be met. When the operating speed was

3.8 km/h, the vibration amplitude was 5 mm, and the vibration frequency was 32. 52 Hz, the qualified

index and missing sowing index of the seed feeder were 91.0% and 6.68% , respectively. It was

combined with further tests that the parameter combination metering qualified index was 90. 0% and the

missing sowing index was 7. 1% , which proved the theory of optimal value was close to the actual tests.

It was illustrated that the auxiliary clamping structure can maintain good stability in the planting

operation, which made the device have a good seeding effect, and met the requirements of precision

seeding operation. It provided a reference for the improved design of new corn precision seeding.

Key words: corn finger clamp seed feeder; vibration characteristic; EDEM; RecurDyn
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Fig. 1  Structure diagram of finger clip seed dispenser
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Fig.2  Structure diagram of finger clip
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Fig. 11  Seed drop simulation process
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Fig. 12 Coupled simulation process
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Tab.4 Experimental design and results

aka BRIER TWHEE AL
FE MR A/ RERE R
X/ % Y/ %
(km-h~") B/mm C/Hz

1 2 5 50 92.5 7.0
2 6 5 50 85.8 8.3
3 2 15 50 83.1 10.2
4 6 15 50 72.0 20.3
5 2 10 20 89.9 8.0
6 6 10 20 80.3 9.4
7 2 10 30 80.5 12.5
8 2 10 80 75.2 21.4
9 4 5 20 89.3 8.0
10 4 15 20 73.4 15.7
11 4 5 80 80.5 13.6
12 4 15 80 71.4 19.7
13 4 10 50 87.0 9.6
14 4 10 50 86.0 11.0
15 4 10 50 89.0 8.0
16 4 10 50 88.0 12.0
17 4 10 50 87.6 9.4

fdi 1] Design-Expert 12 XJ & #% i £OR I 15 15 1
AT 7 20001 RN 5 Fom . LRA s, &
A% A8 TR U 1 45 B0 [ IR P 2/ T 0. 001,
RUIEARE S 25 R A B R R B3,
[ 9 75 A T o

IRFTA5 DR 2008 HE b 45 1 BE 48 A 19 52 We RL AR, Wi
JOL T AR 1] 16 AN 17 Bz i 18 16a a] AL, ARl
5 R B R (BB A S EATE A, AR SR — E I



44 YA A A S 4

2023 4

xRS AREHMEEERATESHW
Tab.5 Analysis of variance of qualifying index and
missing seeding index
£ FRERE FHA AhE B F P
iR 686.28 9 76.25 64.11 <0.0001
5k 22 8.33 7 1.19
GAETEEL Rl 3.32 3 1.11 0.8833 0.5215
R 5.01 4 1.25
il 694. 61 16
ey 327.38 9 36.38 16.05 0.0007
522 15. 87 7 2.27
T % 48 %1 KW 6.35 3 2.12 0.8890 0.5193
w®E . 9.52 4 2.38
AL 343.25 16

T P<0.01 FR WM ¥ P<0.05 KR W HE;P>0.05
TR AL

(a) C=50 Hz

TR

(2) €=50 Hz

(b) A=4 km/h
B 16 2% K2 38 BAE F XS & 4% 48 0% mi 1) i 7 il T

Fig. 16 Influence of interaction of various factors on qualification index
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