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ABSTRACT

In this paper the active vibration control system using a linear oscillatory actuator (LOA) is

studied to suppress structural vibration. In the LOA, the AC-power-energized armature generates a

shift field in an air gap, which produces a oscillating force to the mover in the magnetic field generated

by high density permanent magnets. LOA has relatively simple structure with almost maintenance free,

compared with a hydraulic actuator. Performance test of the active vibration control system using a

LOA is carried out on a steel test structure under base excitation. From this test, it is confirmed that

the acceleration level of the test structure is drastically reduced near the resonant region.

1. M =2

T2 =g AFE FRFAY A=z, g
A e 4 9 75
AFA e kA R szl S F
T otk =3 FHIo] TRES

s
o
K1
o
=2
Ho
fo
ﬂo{_l‘
Kt
2
)
fo
A
M

=
o,

F2F AFAl B AFE WIF P ARS
FAOR sl AP glon0, TR
Q3 4, BFIAATY TRALYATH
g ARTY AR
epddietm o A7) e

ozl EF9 AFoolelE o] &3 FTEAMAATHY
7} AYPHz gk, A Ay FEEY ASde
Z Aol Pzl {3hA YFololEE o]&
3 APA A7 AgE g o, f3bal fFelo]
HiE Basla RSP - £ A=
b A3 Qo

B ATo e FeA dFoelee dAE Ht
e Wt 24 FERE AFAE Yo AF o
2 0] o] €] (Linear Oscillatory Actuator, LOA)E A
A - Asksid. LOAL 727} Zrastn ¥Ee &
wpo] AA igwe] AAAeln AFReT} fol¥t
AQe Y Uoh?, whebd o] & o] &3 FFA
Al ~®S FABke] oF 500 kge] AFFERES A
o2 AAPFAHE st

2. Linear Oscillatory Actuator2| AX|

2.1 LOAZ2| X|ujjglx]Ajc10
2 APelAE o2 £F9) LOAZ A4l $4
¢ 2U/FEY LOAS AA - Asshadch 2U7bE

SBASEBes|x/A 74 25, 19973/311



oo - £HF - A

o} - k8] % - A

Permanent [ron Core
Magnet '
=
- =1 S pem——
Colal A m s coil
i Y L
) . . y i &u\ /
“Active Mass : bobbin
' S <_ - —- -
Force: = 80§ pom e

Fig. 1 Voice-coil type LOA

3 LOAE Fig 13 #to] o FaiAd = EA o
AU AAHow TRolt 2 Bl ommin
29 e AEAE TAH AT nYAE A
AE W4T Aow FAH AU FFEA)
AL o K5 22U ARE AAH Ao
FERtel AR webd mdel Aas =
dse) TAAFE sk bEAE %—%a—
s 9t ZUbEY LOAGAS Fee £
AR meh FTAA S ASUE e} 7
S2 maolde] AR [o SJste] wawc, meby
UFel s Fopiel web 9ol st 207
WA EE AR et} 2EE Aolshi ok,

29 AEA) st Badeld Ge e
ey

foeIxB §))
A7 7HEA oo gnt 58 o 4 (1)
Fe=2INBni=ksi (2)
o] ¢},
o 7] A

[ AAES Sl TFER e fE o)

N 4R mAdeAle) A

Bn . 3AFAA Ex_}-;doﬂ/q_,] A4

i 7bEA Zolel sEE AR

ke 1 7)1AE A5 (=2INBn)

A @=RFH 3 4 35ge AR 2
ol whe} AAPE o 5 Uk SRR 2
AALANA EEE 5] Wl hed e §
S er} A

e=2INBnx = kex (3)

312/8=ASXNE2EEX| /A 7A A 23, 19974

o714 ki 7RIS Lmolch weba) ale)Ae]
SR RS

&, )
olw, o7|A Rz} LL Ztz} @9l Agw) oldE
2 (inductance) o] c},

7hEAbe] EAgAL A g g 949 drag
forceg A5kl th&s} ro] EaHTh

V=Ri+L

ma.?.C.:kEl. (5)
o] "dch. A7|A me= 7HEAFS] Agpo),
gut o g HN7|A RAAHP= M E! A]Zo] w)
slo] w9 2br] Wl Ee Ar|Hae FrAgs w)$
wal iEeg
di

LWNO (6)
ol Fek 4 3, ) R G)E AYE F A
Agoin chost we AwuE el e,

B . k _

X +7’Vla maER = (N
=3 A @l A (6)& HLsld Zdo AghutA
qe thest o] YA

V=Ri+kex (8)

X SS4met
LOAE <43 AF STFEAAN2EL F2E
AFE 1pAlFo] Zubrbas 9 FHo| o) s}
5 A5S 8 0, o]F AR AjF 4
AEE AdA sk}, oF 500kge] A FFxEe uH
AE7) 15.6 Hze 518)8ke 16 Hzoll A 20 kge] 7}
7 AsFo] of 1mm AEZ I (stroke) & z2He F
U=ZF shglch. AAF LOAS] AdARAE i
(Dl 7&=el slon, Zdo AF 2 PAS
< AAI= BAL 7rEkslA 7]4£sbd Fig 29
Fxo 2t}

A zgk LOAS] Ao}& Table 1of Azjslde. A
AlAbedsts ofzhe] belz} glewd, ol Al ARA]
HAsE EAAES Ak A A2 LR/
th. A=E LOAS F54& =Al7] #ls] 5~20
Hzyglel A A¥E Fstdch. Ade d4A F3b

2.2 LOA?°| HZ 2 EE
}

o

fote ofrt



Linear Oscillatory Actuator&-

o] g3 FEEF HF

olr

5 Aol AT

input Parameter

- Weight of Moving Part{Active Mass)
- Stroke & Frequency of Active Mass

v

[ Calculation of the Required Force ]

Design of Magnetic Circuit
~ Magnetic Flow
- Airgap (g,)
- Demagnetization Characteristic of Ferrite
Magnet (Bm)

Calculation ot the Thrust & Simulation
- Using the Equation (1) ~ Equation (8)

v

Output Parameter
- No. of turns per coil
- Coil Current & Diameter
- etc.

Fig. 2 Flow chart for LOA’s design

Table 1 Specification of the active vibration control
system using LOA

Unit Element Specification
Computer IBM-PC 486
Control
oMM A/D & D/A board DT 2831
Unit
Accelerometer B&K 4370
Active mass 23kg

No. of turns per coil s5turns/layer x 9layers

Diameter of coil 1.0mm
LOA | Effective length 150mm
Operating flux density 0.3 tesla
Current density 5 MA/m?
Magnetic airgap 15mm
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excitation
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and active mass driver with hydraulic actuator
(excitation frequency=13.6Hz)
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