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Simulation on Magnetic Precision Seed-metering Device
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Abstract

A kind of permanent magnetic precision seed-metering device was designed. The seeding component
was a cylindrical permanent magnet. According to the working principles of the permanent magnetic
precision seed-metering ,the model of seeds pickup process was established. A Matlab program based on
this model was made. The influences of angular velocity, pickup angle, and relative coefficient of friction
on pickup ratio were simulated and analyzed. Combination of optimal parameters was found. The
relationship between pickup ratio and angular velocity, pickup angle, relative coefficient of friction were
With the combination of optimal parameters, the pass

S type, exponential type and log-linear type.

percentage of seeding could reach to 97% .

Key words Magnetic seed-metering device, Seed-filling, Permanent magnet, Kinetics model,
Performance simulation, Experiment
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Fig.1 Structural diagram of roller-type metering device
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Fig.2 Force diagram of seed in absorbing phase

X o——HEFFEAIEE  rad/s

HERDEE O 2R B O A FE S m
Sfo— R FAEYIZ T ) 52 B 0 RE T N
SRR T W 2 B R T N
60— Fh A, rad
o——MEWE S SR FE A 1Y rad
¢, — MO E SR AL E IS rad
R F A HE A 1 PR 4 PR
m—PF i ke
T—HEFP e % Fh 19 S48 7, N

H 2 (1) A5~ B U0 ) o 2 Sy
a, =gcos(p, +0) —% - % +w'r+gsin(p, +0)
(2)
K (2) W, f, TSGR 12 ~ 13 ] Y7 IR
FhFZ B0 E 1R
F=ma, (3)
2.2 RMEHSW
U HER L A AR A I ] A IR 037 S el

O ENTMA ., =, +o, At BEWAE SFFE

METM a,,, =a, + oA, K3 Prn, BT

K A B 205 Bl sk B ALE AN T, Be AP

FAEEN 0,,, . IR o, =0, WSS

IR IR o, <o B FERE A ), dhEE

HET—1 At J5FFR MR E , B U DR

FF-19 £ 3R B K T4 T HERP AR 00 Ff 3R B2 2R f, 36

Bl 5 KAB IR 00 £7 R BEATH SR/ IN T HEF 4 104 £ 3K i

W FE R R

Y

r

K3 A Ja Rl Es
Fig.3 Diagram of seed position after At
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Fig.4 Diagram of pickup program
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Fig.5 Relationship between pickup ratio and velocity
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