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Abstract : This paper presents a novel method for designing an active vibration isolation system (AVIS)

by robust control theory. Then, the designed system can effectively reject the impact of disturbances on

the high precision fabrication table. In particular, the authors provide a robust control scheme to decrease

and delete the interactions appeared in the controlled system dynamics such that the control performance

is improved. For occupying an robust control performance under the disturbance attack, the A approach

is introduced. Therefore, the experiment is performed to verify the effectiveness of the proposed method.

In the result, the vibration suppression performance is significantly improved.

Key Words : Active vibration

Disturbance
1. M 2

2 =M Ui Holse AdeA
55 M) S, 2R E fdEe oee
FEFe JAlst7] A A= FEHEA A O
3 mEsta k. B AFA L] Alojidl H]
ol &2, WA AxFA, ZHA AFHEITH,
244 AZ7171E 8wl SRYE Y5t
T 5, IoFEE AR Fgel Bag WA
9] sholtt. HolEo] ztFojof & J1 Fa

isolation system, Robust control theory,

Experiment, High precision,

offt
2 of

o
off
N
N o
QL
o e o oo rfropo 4y o o

4 12 %
M j1A7
o
o I i
@ o o
o) e b o
o Mo Jot (L
e,k RS
o O owm

o

boox > 1 o2 o ok
hass
O
I
v
T
2
N
N

& a7ska Aok 5, e ol

He AzFHANAE F H2
etk 2,
muk ol Al FAA, A
o AAABESR

fu

k)
2
>

3

2
Wz

N

[0 ox L
o f off

2o X
J

i

N,

**t 7] & B(ORCID:https:/orcid.org/0000-0001-6035-6744)
s nF, FANE R AN R F

#1179 21 (ORCID:https://orcid.org/0000-0002-5670-7246) :
3% 71AL RAustn AEA WA s

#% 0] FF(ORCID:https://orcid.org/0000-0001-6157-9763) :

a5, PR FAA 2D B

30 SHMAWBOLO| F26A F2%, 20224 4¢

*t Young-Bok Kim(ORCID:https://orcid.org/0000-0001-6035-6744)
. Professor, Department of Mechanical System Engineering,
Pukyong National University.

*Jung-Suk Park(ORCID:https://orcid.org/0000-0002-5670-7246)
: 3" Engineer, Training Ship Baekkyong, Pukyong National
University.

**Dong-Hun Lee(ORCID:https://orcid.org/0000-0001-6157-9763)
. Assistant Professor, Department of Mechanical System
Engineering, Pukyong National University.


https://crossmark.crossref.org/dialog/?doi=10.9726/kspse.2021.26.2.030&domain=http://kspse.org/&uri_scheme=http:&cm_version=v1.5

52l 9]
eSS Hrh AFHoR HPFoEHM o
Fe 79k We Foruige 9 o

o
o}

= bde A AT
A B0l ARE $FL e HolB &%
E4 stobah £43), o) JIMOE ol Aol
52 A 9% oER AolsIMel A g
AEHOIE WAE FYHALY Anmoz
T Aol71&el AL B, o)¥ BRosy
B #YsE A@e 43402 Aoy ¥
AHUES AFHon AUT F Aths Aot
A AF7HA W7 ol BH A7

i i
r
St
2

>

o

2

o
LTS
iy

olN

A

o

N
2o >

stz gy Aol
BAE 2 kg He sl e F A=
g FeAFolTh AloA AAE AT Lt

5
=
I
Q]
Ry
14, & EEATLE T FARY =2 H
7
9

N

gdeine F3& FPsta o) 7NtezE A
AAg AZE HolEo] Hagt o]fr}
< AAE & FFY IFPAHALEE T3
Holtt. wekA x| EFEAS UeiE
geinEe] BIAPE 1ok Sz 7
o7}l Z|dtete] A7 |E AR S,
Aloje] thEARl AlojrHelgt & & U=
LAIO7] AAMe R Aor|E AAsta, AA
Al zglol| Hgste] Age st AFAA
= PID A|o7|7} 71EH o= x3hE|o] Tt L)
A B AT AAS T FEsHE Aojr|He
AEH7E BoldAl AN, HaPstE B
A b3t Aloj7IHe] FEAS HESFEE St

2

(HA T )

nwR N Lo o ol O

2. HMZIHIO|=E2] Mt ZEEl

2 =EdA AAFeR 3t T5F AW

= ol
SELEE
o Ao71E A
Ao}k 270 &
WAL & =S P
Mgl 71&stane] B ERoAe
NEHOT 6AFE &
24E= 500 mm[W]x500 mm[L]x10 mm[t]<]
Aol L, whekah ggbAbole] W 7h A H o]
£ pxolt. 43 Aol wEd v}
[©)

oy

fo 1R 30 oY i ro

Fig. 1914 ARt
o} o] At}

s ey AT

dy, dy: P (TS

F,, Fy: dFclolg Aoy
£

ky, kot 2232 A
I, 1, 2% FASACERE & ARAH7HA
3 A

DDy T F BT HY

y: 3T T4 W

J: AEe] AYRUE

0: FASAE 702 3 FasHds

Fig. 1o YEehd A3 Zo] nigto 2 RE] {4
He a2 99, AAY 5& 3 HolE
of AgHt} ojuf A TAAE FIHH AA
9}, AXFFOoZ BT EFAUAHL ol 2
AR o2 FaFe vXA Ha, Aor] HAE F
3 g 4 dojof gk



=3 A

0|

TH0lE

or

A : '_sz

|,

Frpa 7}%6}4 webd HolE3
FHHE o 5o =SdAdE ud
2Ale ol o} Zo] EHHAT)

E

My —ky(dy =y +1,0) +ky (y — dy +1,0)
e (d—y+1,0) +c,(y—dy+1,0)
=F,+F,

M

JO 4kl (d, —y+1,0) +holy (y—dy +1,0)
+aly (d1_ y—l—llﬁ) + ¢yl (y— d2+ l29)
=—LF T Fy,

o714 Me ol dakolm, 4 ()&
4o enna

X =M YNAX+ BU+ Dd)
Y=CX

o} Za, AVA dE X=
U=F FE]7, 283 d

ly vy 0617,
=d, d, d, d,)7= nict

2RE f98E d@ddoln, 4, B D 2 A4
)
0 1 0 0
A= —hi—ky  —eimo kil — Rl ol —al,
- 0 0 0 0
ki —koly ey —coly kP +E12 >+l
0 0
1 1
B= 0 0 3)
_11_12
0 0 0 0
|k ¢ k, Gy
D= 0 0 0 0
=kl —aly Kkl ol

32 SAAHTUYX] H26H K22, 2022 48

9| HANME

2

st Zolxlof7| Aol 25 o1z

I8 HeolE 9 A9 p, pe
P =y—L0 4
Py =y +is0

oF Zo] AL FYUE V= [p1 p1 Py pz] 9}
o] vetd = Stk mEkA A ()9 A
AA g4 ce v Zoh

1 0 I, o
0O 1 0 O
0 1 0 I
3. HZlH0IEe 2S5H 24
2 =24 AU er e AIFAE

Host computer

Power Supply

Fig. 2 AVIS and control system apparatus

Table 1 Specification of experimental apparatus

Apparatus Specification
| Control 0.5~1000[Hz]
Voice Coil | frequency
Motor Control Feedback and
(VCM) scheme Feedforward control
Power AC 90~230[V]
Measuring range 30+5[mm]
Measuring frequency 10[kHz]
Laser -
Sensor Resolution 1[pm]
Reproducibility 3[um]
Accuracy +10[pm ]
Mass of
Upper plate 6.605[ke]
UpSp‘:f ;)lt;lte 500[mm]*500[mm]x10[mm]
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Fig. 3 Schematic of experiment apparatus
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Fig. 4 Time responses (table displacement) for appling the impulse type signal to the actuators
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