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Study on the control of VCM and its application to the vibration isolator
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Abstract: The degradation of durability and increase of fatigue on the ship are mainly caused by vi-
bration of the engine and rotating machineries. The damper to minimize the influence from vibration is
usually attached between the machineries and its base. General damper applied on the vessel is passive
damper which is designed to attenuate specified frequency signals, i.e, high frequency vibration signals.
But it is hard to anticipate its performance for low frequency signals. In this research, active vibration
isolator using VCM is developed to suppress wide band vibration signals. Routh-Huritz's stable condition,
ultimate sensitivity method and parameter tuning are applied to derive PID parameters and 2 and 4 phase
choppers are also adapted to drive VCM. Simulation and experiments are executed to confirm the effec-
tiveness of the proposed control schemes.

Keywords: Vibration isolator, VCM (voice coil motor), Stable condition, PID controller, DC chopper

1. A8 o=M Aule] e AN Ha, 1] ¢

Ao wo J|AGAE sdns ojast zu ol Hol Xl vkt d@ds v it

g< Frgon Waste] B Agstn glon webA] o] i mE REZE A8EHE

o] BN Aout WEo] MAs A Hp, oz Al Aes Hnsehr] flsted Q¥ E FAsta

AEe AARA ) NPl thker Fejm B S AR AT, GwT] SelAE <l A

Qo)A At AN A%Hel 2AL spg o0l A VAR A—REE S =WY] Siske] <
T A A (630-729) A HEA] LUTE 91,

q
kit 7] BA] 283 & E-pail:tknam@mumu.ac.kr, Tel: 061-240-7225
L kel nl thehYd, E-mail:papa713@mmu.ac.kr, Tel: 061-240-7225

MR



VCMe] Ao 2 A

7

sko] A

EERE

3l

% 9

o
Nfo

A

folm

al

o)
W

1%

HA Het.

S

Rl

2=
I

el
;OE

1.

;0.._

X oHg £

7R 31

A2

3
F

el

o
A

o)
"
r
o
r

el

¢

o

Bl
22|

E
=

=4
[}

| (Backlash)

ik

HuH
<Ll

d AE7I=AM 7IAH v,

o] A< gleH &

tH1].

wjr

o]
e

]

o

ozel

TLE
ERre:

Az o] ol

[

el

ZFol| o] ¥ (actuator) &

i=]
RL

A7A, ZIAAR S

il VMol 7HA]+=

3]

(e}
s %

Loop-Shaping 7§ % J=

RSIES

Bl
5

taL sdvk2].

A13]

S

)

RE

x

]

Figure 13} o] A4

1
.

ol A

pul]

g g

= Ao

ST
X

Az eke] nlE A

EE

i
2y
)
P —
o

olo

)
=

bol t4el

o] NBE o83

—
<3 3
- @ —
-
g -
et
Y IH_l 5
LH ]
Ely £ 5
WA = o
¢_>¢_>¢.
.mm
[ |~ 2]
U § Sty -
LR ¢
1
o T WE R
Zo% PVv&_/Iﬂﬂ_w,_
TR S oo
o o= e
No -
N de 20 g
x % < X T
AT o=
FAE T EIF
T ooy B g S
R An % o
Mo g of
oo m 2 A
o o METEE
o /T 3 <0
T4 SR D
W X mmﬂdwﬁo
X
N R é%@rﬂ
TN e 3 WU
= of .Mﬂw@cﬂ#
ol
o EE T o oo
FF T W
M oxo ™ TN m

Figure 1: Active vibration isolator
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Figure 2: Mechanical circuit of VCM
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Table 1: Specification of system

Components Description
- Maker: Moticont
VCM - Output: 24N(36W)

Stroke: 32mm

Laser sensor

Maker: Sunx
Output: £5V
Resolution: 2mm/V

- Range: 20mm
Controller - NI-9022(RT/FPGA)
Al module - NI-9205(x10V)
AO module - NI-9263(x10V)

- Mitsubishi
AC motor

-200W/3000rpm
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