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Development of Vibration Control Device and Shaker using Magneto-spring
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Positive and negative magneto-spring constants were created by regulating the periodic magnetic fields. The
vibration isolating structure which combines the non-linear magneto-spring and the linear metal spring with oil
damper and magnetic damper has the same effectiveness as a dynamic vibration reducer. The suspension system using
magneto-spring can reduce effectively the vibration energy with a small stroke. The vibration control device using
new types of magneto-spring and magnetic damper with the optimized aspect ratio is to be developed by analysis.
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Fig. 1  Characteristic of air-suspension system
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Fig.2  Characteristic of magneto-suspension system

with oil damper.
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Fig.3  Magnetic field gradient of leakage permeance.
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Fig.4  Flux distributions.

ARG D BB A 2 A LT, Z ORKEIR IR
N=IT L ADHDHEZAITFGERTH DN, LT
MEFRGIR LR D7D, ZOMKREIRKEZWRS % —K
FESR =R G R & AN 13 b9 5 AR SR
[S1EMRATE, T s a—rOFEBRIZL IS, S
BIZD D RFERIANREREAERT D, T2 T, ZD
PRI BEMEEAIZIBVL T, B FAEARTR O3 I
X U TAREEREAERLT 5,

3 BEHIRMKERNEZAETNERVERIER
fTER IR E DEERFER

ANDEREE XX DT ODOBREOITRERE 2 b
—Ya =L, BEOITREEE - ONERIC AL
EMEE 52 5 R EIARE SRR & F O - R & A8 S
TEDLX v 7 42 7T OIERRIBURENE % F S RIR
[51#3WE L7, Fig. 5%, _blRorESIIa (BE5R
RUBLEE) (- BRERIERE DT -2 AR L OMREN R E SR

(26)

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

HARAEM 4358 Vol.17, No.4 (2009)
w J o 1018
1200 A7 =
21000 ——— — ,/;%/ -
g 800 g SNE%{NS
K 600 |
400 /’
oo 1. bl gl sk .
0 —L - j i ‘ Magneto-spring
0 10 I)mp%genwnt(ggﬁ 40 50 P
4 (a)Characteristic of displacement-force Fig. 6 Current magneto-spring.
12 —J7, EBET I h—ya v —DiXhanidE
N EVRICA S FEH O TR KA LB 28, SMELIC S HIREI= H 1
% og N - RSB ER O B E B - L 25T
éoﬁgm _;\¥<\; o Do TOREE, BRBEEICHUMREINED, FRIREE
2 04 DU —n U EERIC L BWE A SE D, ThDD,
gl S el U7 ENCA U DRI, BRI
0 L By 5 2 L CHIBICNIET B 7 —a VB A/ E <
0 ) ﬂ%mwmﬁ 8 10 L, #REEBE 72 L 2 A TORBFENSGESND,
(b)Frequency response from input to output Wb B FEIRIREE IR, AL K A IREI T kL F
(vertical acceleration) —& U AT LT R L — i L7
Fig. 5  Characteristic of suspension system with oil ot T o Fa e AR EBL TN B LSS

damper using magneto-spring.

oy, REMEERORAIEL, BHTEE m & 80kg,
ik A% 0.5~10Hz, FHEE 2.5mm —ED
EE Lz, 7 o3—7 L— L EONEE & ~— 2
T L— A LONMEEAIEEY > 7 7 v I L > TR
ML, 22, EBRAEOY A &2 1R STAHZ L
THRIREE EOv— b & A& 2 —{REYIZER) S, %
BRI 5 Z il LT, & L TTRER O LIRS
5%@m%ﬁ%@@&m%@%wnﬁb,ﬁ¢@%%
BABEERRICEZ D, T, RIREBEDY 7
s 77 ORMAE NBEZ D T L 2R L,
NIZE 2 DR E /N2 < T D,

£/, b—Ta U= ZIIERDBEIRIE I DK 1.5
BEOHOE AN, [TREHERKEEHETED
koot £, ZHBREAXHIHAT LR S—
ST UREDINE IR X v v T ORI IS H LT BRI A
EOMBERTEENARFEINZLY, FRERENBK
XLRETE 2, FO0, FEHEREE FIZBT 59z
AETIE, EOIEREREZFFO—a v —LHD
IXRE A F AR RIRI OEE DITRERIT
%@xbn~7®$m%%=kw11mmﬁ#mé<
ol

(27)

LIRS,
4 HRUFHROFERBIL

JERIARERBIREE, FSIALE TRIEID 0 &0,
L TFUECERINERE 2D X OITERET S NS, A
OHEDESITA ba—27 CIRED, BOREZITERT
DRESTHRED, BATXOSTEIL, Wl & AR
BEOBGRMNLROOND, T ODHERMENOGIRE
S TR - K - BATEQCAMER, BEADT AT ML LI
2% b OoREREZRIEL T, EBRANKD 7 E-Z00
BtE A2 VORISR 21T C& e, 20, AfEICk
HREHIREM & o X SRS T2, BEGRNT A28 A
LT, fit- M- BT HEE T A—ZICLTEM %
BHL, BIEL2R2EREHENERTE 2RO LW
T AT NEERELH L,

4.1 EPEShOREAT & FEERIRGE

FEMT & FEERIE DB G DRRFED T2, X F~—7
& 725 Fig. 6 |3 Ay LA 2 EH L7 B TORK
IR0 3 WTTET NVERC TN 1T 70, £2, 77
RER R 2 L, BRSO BN EZ HIE L
77 Fig. 7 \ZEBRESIOMMTHER & HIERE R 27”4, 3K
JEET VT OMENT & FEEBRAE RN EIER TR 2R L,

559

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

HARAEMF 55 Vol.17, No.4 (2009)
200 ‘ 200 : —
) ; / - - * Simulation({current model
2 T o . ; 2
—_ 150 //\\ Simulation g 150 i / —\\ —— Actual value(current model)
% 100 3 p 4 A\ ~— Actual value 2100 . o R —-- Simulation(reduction model) |
8 4 7 T :é / ‘ ) 7 - Actual value(reduction model)
S 50 4 < 50 an
o |~ o L. -
= (4} b < 0 P .
on < & Y L
2 25 2015 105 5 -10 -15 A6 s S .26 20 15 10 5 QN5 10,45 A5 s
g .50 £-50
= 2 /
8100 =100
0 \Y
\
-150 e TN L -150
2200 - -200 N
Displacement(mm) Displacement (mm)
Fig. 7 Characteristics of a current magneto-spring. Fig.9  Characteristics of a magneto-spring model.
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Fig.8  Magneto-spring model.
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Fig. 10 Characteristics of transmissibility suspension

system with oil damper using a magneto-spring.
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Fig. 12 Electromagnetic force (Simulation).
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