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Dynamic characteristics of ALA and Active Vibration Control Experiment
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ABSTRACT

This research is concerned with the application of the active linear actuator to the active vibration control
of structure. The active linear actuator will be mounted on the sub-frame so that it can cancel the excitation
transferred from the engine. Accelerometer mounted on the sub-frame detects the vibration and its signal is
fed into the DSP controller where the control algorithm is installed. The output of the DSP controller is
connected to the driver which amplifies the DSP output. In general, the pulse width modulation power
amplifier is used to drive the voice-coil type actuator. This study shows the dynamic characteristics of the
active linear actuator and active vibration control experimental results.

1.4 B
AR kg RoolA] A AE Al
WA a7s ek 58 )Ee] AArkeERA
o olgel AnE Jldab) odAl gl me 4z
& 7hdel 5% AkgEs} m9H ) H. 7]
Fo) APEE AARHE A1) AL AER
el Zeelozte Aejshs WHom MAHY
o8 ol 93 W w FolmRAEET} AL
H3 glek e 7129 1R AL AAvke
Ex nFs el s Dadols] uhe] Qe
oJete] WP ke Fus g AFL oA
SHlE @A AU, old ol gz Aol AR
AArgE] W AFHOL AgHm 9

Konrad Kowalczyk®+= 2=} sZ#|¢lel \oice-coil 3
g o] AFololeE FA st Adxlex deEH= Al

T WA S 7A=Y g8k}
E-mail : kwakm@dongguk.edu
Tel : (02) 2260-3705, Fax : (02) 2263-9379
* g O|gtul 7] A 25l 5 e
ox ) ADAER

wex ) TR

639

©] 180 &= Yoz AojHE sate] Ao A%
“ ASS WolFYrh B oA
o183 A =

sty & T

ALAY FEA W o]E meEyd AP o
AlEsklaL, el #838k7] Holl Linear
Electro-Magnetic Actuator(LEMA)7} 4% A8 7]
& AlFste] ALAY] 98 5% & Aloje] 584
& 2,

S A% Ao] o2& A7) wol=u Aojs} o]
EFYE Aol thdth o=u) Ao o2 o
Proportional-Integral-Derivative(PID), Lead-Lag
Compensation, Linear Quadratic Gaussian(LQG), H2, Heo
12 5 & itk o5 o8 Agdhe A%
T2 17t F7hste] AN WEo] i
)% W o= A ANT 5 Ak A
A

=Nl
[SR=1



FRAFANE & F WY we o) FRAsE
AHgaoF B Aol Fo] =X Aoj7t a3
o[A %8l o= AojAl xRS ushE Aol
Hoh gapdelty vjol=w Alo] o]£& PID A©]
ofF¥} o] ofn gEHonk HTHIE W
ofel Ao SEF 1 Al dTH

th o]dl Foj=w Aoji= ket opdm M7} g
Zu gAY Aol gagFer Fdo] Jhsdhd
so|=x e Alofe] Ag-ol= ARtabge] it
Hop A& AR Seoh vRe] AE dew 9
of a2y Hels ad A& Ae] A7 nHsg)
Poll w2t Aol 553 volmxAE Ao

WA T Fyo] 715l
AT E 1A AEAke sExlEAoE 9
8 7NE ALA o EEA] st o] RES =
sto] A5 dElE *}o}ﬂ ’“E‘ = €3 1 Ass
Azt TEA o] golw AU\%L%M7}ﬂ
AR FxE FAste] sExlEAE TSl
o} ARE-gE Ao ‘”WAZL 34 o= Ao &arg
SO JMEE f¥s ayste] AR Ao E AR
ik A3 A= ALA 7 aFH0 R AES A
AL 7 &S HoFErh
2. ALAS| S% mHZ I MH
ALAT Aol A%s o] &3l F-ad H-9= 7
S ddste W4 FEHY FE7lolth 1 54 54
2 ALAE TFASHE 848 o3 245 ed 1
G dARE AxE-dedy xR 3§
ATk 1§ 12 ALAY dist BES B
| x:r

m, TF
o714 m,, c,, k, = 247 ALAS Wi AF | 9@
YA, 228dSE YERth x, &= Ul A
H9E dehdch 23 F s gast 299
oz wAgk 71718S yEpd o] Bl figh &

640

714 B+ Z}7
}, :701011

o

i)
— Mo yo, oft

ALA W3
371011 o] 3

2.
do, iX

X o
ne o o

> ﬁ o
2,

oy fo o
Az

™
ﬂw%mﬁ

@ Ao theat ol 3

¢

8
= v
\_/iﬂ_"‘

maﬁ:bﬁ

ﬂ“ﬂ‘-% rlr
!
>
—
>

oft 4y o
o
o
N

1101%] d
]ix% Zi% ?_]j
F2AE T3
PCBA}2] Force
TransducerS vlo]~o] AL 1 ¢ ALAZS
Aok ALAS 50b] flelA] obd= °"49}
PWM EE =glo|HE d43slal HP3G670ATH] &
ol-gaf Alo] g Fu=Ql 10Hzol A 110Hz7HA] =+

O o 2 ol ® > to N

ool md do L Q
N



O g2
Sl (6

Phasa (dog)

9 TG e 1Y 32 opdEa
& AHgshe el A@el 2AE olgHel
9 Fo g A APRe Wwd 1y

Fig. 2 Experiment Setup for ALA.
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Fig. 3 Transfer Function of ALA.
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Fig. 4 Diagram for Vehicle Vibration Reduction
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Fig. 8 Frequency Response Function of Structure
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Fig. 10 Simulink Block for Integral Control.
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