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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
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Figure 1: Active vibration isolator
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c.-.—é Ao __é *39

Figure 7: VCM Driver with 4 phase DC chop-
per

H|aLst7] 918ke] Figure 7
A8kt 449 =9
EHA MBS o]835to

=don W shsa
ChoVOMel A 3 A7sky] Sfske] ek

713, G45 PW Al 5ol upe}

g shal, G2 G47h
of fAlell onAlZ] 0.2 4 2743k ¥ 3] = e} 3ho] F]A)
Alsol HEs 2913 vk mgk VoMol o A
s Q7bste] VoMe] #hso] withe H uj= Gl
of f{A17]3L G3& @ on Al7IH, o] wf G2 2=91X]&
gpaul o] S| AAEE 2910 ® AMEEA] ¥aL,
PIMASol wet 2917 v 2e8al SAAlES
flske] G27F off H S W, G4E on Al7IA St}
ole} o] 443t 23 3|2 24% 2T Ro| 2
Mo 2913 225 F7hste] A - o Wk Ao
7} 7bsstESE skl

.
o
)
o
o
fru
E)
=
=
o
A
OPﬂ

mml

25 558 N9 4

Sol AvE 3

94



Feyst7] $14l Figure SJJr
sk, ARNFA = AA 4
om AR

ro] ANGAE T4
o} 3} 5
d*ri*ra g et
A8 sk 2709 Voo|
Aeiss T = e A
L SRRk WHelE A
of #o|AHAAAE A& o, W A5
153} =alolnRe] Ao}z NIO| RIOE o
3HiTt. o142 PCS cRIOE %ste] PCol A
A(HY F Al 25)S EE€st #Es A
3 5 e UIE T-533iHb]8].

—(u: m\'

o -
o
=

U x2

o K
_OrL

o 9 oko o 1o ool

cRIO

Vibration Isolator
FPGA & Realtime|

[

=

sendor
MOTOR t
I P/C

Driver

Figure 8: Composition of the system

AR N AFEE AlA H

t}e Table 13} #t}

TEO Mg

Table 1: Specification of system

Components Description

- Maker: Moticont
- Output: 24N(36W)
- Stroke: 32mm

VCM

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

Laser sensor

- 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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