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Simulation test and verification of corn seeds’ directional
transmission under linear electromagnetic vibration

XING Jiejie, XU Liming” , YUAN Quanchun, LIU Xudong, CHEN Junwei, WANG Rongyan
(College of Engineering. China Agricultural University, Beijing 100083, China)

Abstract Aiming at the problem that the effect of the optimization experiment was not ideal using the actual linear
electromagnetic vibration directional device for corn seeds,a parameterized simulation model of linear electromagnetic
vibration directional device by ADAMS was built firstly.and a simulation test of corn seeds’ directional transmission
under linear electromagnetic vibration was the carried out. Three factors,e. g. vibration amplitude A, step height H and
inclination angle J were obtained from the perspective of transmission stability. The average transmission speed (v;)
and directional success rate (p) were also taken as index. Then the optimal working conditions of the linear
electromagnetic vibration orientation device were obtained, which is A 0.6 mm, H 3 mm and J 4°. A directional
transmission test was carried out on corn seeds by actual directional device based on electromagnetic vibration to verify
the optimal working conditions. The results showed that the transmission speed and the directional success rate of corn
seeds were basically consistent with the simulation results, and the transmission stability could be guaranteed. In
conclusion, the optimal working conditions were proved to be correct and reasonable.
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1. Damping spring; 2. Base; 3. Principal vibration spring;
4. Vibrating plate; 5. Angle support; 6. Directional sliding slot;
7. Electromagnet;8. Armature;9. Corn seed
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Fig. 1 Parametric simulation model of

directional device based on linear

electromagnetic vibration
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Fig. 2 Change of the jump height of corn seed over time
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Fig. 3 Change of the transmission speed of corn seed over time
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X and Y are the coordinate axis, the X axis is parallel to the bottom surface of the sliding slot;O is center of mass of the corn seed;

J is inclination angle of sliding slot, (") ;a is The included angle between the excitation and the horizontal direction, (°);G is the gravity

of the corn seed,N;Gy and Gy are respectively the gravity component of corn seed along X and Y axis, N; F is exciting force, N; Fy and Fy

are exciting force component along X and Y axis,N; N;, N, and Nj are all support force on corn seed from the bottom surface of the

sliding slot,Nj f is friction, N;v is transmission speed of corn seed,mm/s; M is turning torque of corn seed,N * mm.
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Fig. 4 Force diagram of corn seed at step
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Fig.5 Phenomenon of corn seed rolling at step
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Table 1 Factors and levels in simulation test

K K 2 Factor
Levels A /mm H/mm J/
1 0.3 2 1
2 0.4 3 2
3 0.5 4 3
4 0.6 5 4

TE A R PRME  mms H Jy 65 B & B mms ] i ff . O,
Note: A is vibration amplitude, mm; H is step height,mm;J is

inclination angle, (°).
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Table 2 Variance analysis of the transmission speed
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%7 Error 3.88 9

MK «=0.05, x FREE,

Note: Significance level a=0. 05, * means significance.
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