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Abstract

Magnetic seed-metering element is the core components of the magnetic precision seeder. In order to
improve performance, a new seed-metering element with magnetic shield was put forward. By using FEA
software, the magnetic field characteristics were analyzed for two kinds of seed-metering elements with
and without magnetic shields, respectively. The distribution of magnetic induction intensity was obtained
at head face, as well as air-gap space of the two kinds of seed-metering elements. The research results
showed that the magnetic energy utilization and magnetic induction of the seed-metering element with
magnetic shield was higher than the other one which had no magnetic shield, and the intensity of
magnetic induction at the end of seed-metering element which had magnetic shield was higher, 30. 41%
than that non-magnetic shield element on the same number of amperes turns, so it was lustrated that the
performance of the element with magnetic shield should be better than non-magnetic shield element. By
analyzing and comparing axial and transverse magnetic induction for the three kinds of seed-metering
elements with magnetic shields, obtained cone element was the optimal model. The experiments including
the intensity of magnetic induction, the lowest electric current and seed-metering performance verified the
theoretical analysis and optimized element were correct.

Key words Precision seeder, Magnetic, Seed-metering element, Magnetic field analysis,

Structural optimization

a| 1, H T2 AR RTRORE W b 420 4K b 1 D oP A H R 1 T
B o, IR RER B AR O, ER R HER G
il 3 HEFh T AR 2 W RS B HE R R O SC ST PRESRHI R 2R R UM AR U gk Y R

il

W H . 2010 —01 —21 &R H B : 2010 —05 —21
b — 07 E R B R Ve B H (2006 BADT1AT0) VT 25 44 4 L= 151 T8 % B350 FH ( NJ2009 - 41)
TEB A T, 02, B8N AT & e B 5, E-mail: hujp@ ujs. edu. cn



68 & Ak HLOM 4R

3 P T Ak B R B B DB O T Y e G ek
BRI FIE T IR N RE 1 (RIRAS SN 8
NRE BRI, IR T BRI 2,
G AR SCFE i T35 28 L 3k H 0 K HE R e 12 45 ) 35 il
b PR 3 R G SR AR HERR TS , s
H Ansoft #3554 B I0 53 B 65 JLA HERD oo 4 217
1 9 T8 Pk o3 Ay A5 A AR

1 ®#WAHMTHEN

1 it iy 4 B I HERh oo 254 . =,
SER T R BT A T i 28 R A5 X R R L H i
B AP I Tt B S5 4 TR AE 250 T 2R Ak 1o &
i S A 3 HERR T A 5 Al A T2 K 5 A I i Ak
R AT 25 4 5 25 0 IV 20 45 4 T v 4 TR 1
KB B R . S T RET R, 4 R AR A R L 2
BORN 22 B OAH (R - 8RS BE L = 95 mm, £k015
B A% D =5 mm , BEWE 05 16 BLAR d =2 mm , 28 P 20 45 1=
J& h =50 mm , £ [ [ % 2 000 [T,

N ou xS s 11

I
() (b) © (d

B1 RE S HERD ST 254
Fig.1 Seed-metering element structural model
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Fig.4 Spatial distribution of magnetic field and

the end magnetic field strength of two models
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Fig.5 Distribution of the magnetic field along axial

near the end of the seeding element
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Tab.1 Magnetism and seed-metering performance test
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