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(Finite_Element Analysis on Vibration Characteristics

of an Optical Disk Drive)

G. S. Park, J. R. Lim, Y. H. Han and H. G. Son

ABSTRACT

This work focuses on the analysis of dynamic characteristics of an optical disk drive,
Dynamic performance of the drive plays an important role in the design of a
mechanism where the quality of servo mainly affected by the quality of controlling
focus error and tracking error, A finite element model of the optical disk drive is
presented to demonstrate its dynamic behaviors. Experimental results for the drive are
presented and compared to predictions from the finite element model for verification.
Using the finite element model, dynamic responses are predicted under internal and
external excitations. Some design parameters of the vibration isolators are presented,
satisfying the requirements of DVD drive system.

1. M B

dold FE& o433ty wdojo] & P YL
% 3w Frjxzm ctelo]ro)] ol FYe]
AL e dEAR9 mdojel dxazde
HEA=o] HAYWLE Hojx Qlojof Tmwmt
oluel g2 F&HL FJ4 Ed FAL o}
HIte S Hol ed, 2FAYY ¥EIG ES
FAS FEH3be AN WFo) dA4 AH @
oj3t7l HEE EAZRE Y29 W 9 ut
Agoz MRE sz Y. VP gEI=E n
2A Fdo] AL FFEE AAHo] VM (voice
coil motor)2 FEHE dFdolHE FAFHo]
AL Afdz me §73 2 5HY) ks
U Ed 22 @ mlg vgsis, Aosts
o]de] & x=&d AL J1F 2L A Fu)
§ AFe Yo 4 Q. OW

3 A7 A 715 ¢ AYsrE FERD
A DVD =gfolH o] e s1&9 (Do) vl&] &%
o] AR AM mYE7|Zo] ErHsIPn 2o
et 492 3le g3 oiyEe JAF 2 3

+ LGAAGE) OAgu e} 474

A AL A Friste dgd=e dazz
of FAsk st 2FAE] VE HEFH Y
WE dF HEFx ol Hl& 1/554F02 &4
ot ofel ma}t gRojolEe ME AUE Fol:
=FEgto] olyet ool dEBA=ZE Egate
g3 w7t Ee deHe F& £ol8n st 2
Ao Ao g A7x @i AP Yo},
FE3H e diree F9x3 =alolno
T AR dAFH R BRsE 2T
& Frot=ed st vk, WIRE FAHEE A
§2¢ 4 27 E AHEsta e ols Fe4
HE2A Jes FF3E FHo 2Ystn A
4 R AN 58] HEolt. ade W
A oBA AAsI=ve] wel dHa ey ZEe
Ng 5 o7k A7)0} o] AFFAo ym
d ool RS W A5 718 £ A 2
71 2A8E £ Q7] W 7MEEd ol oF
7t dAEA] =S WAAE AANr @,
g3 HIde nuEFAd we taae A
of ma} WA LAEE JAEE AA EAS}
Hu gled ol WRAFol ¥z HA Agy
=S x33tu ot

WA A F2 uF 2
A8t BIA] 1F{HAFT

- 227 -



o] nHAEF wet "2 HUEe AFTEA
o] o] uiAEAE Lolok ot Y dY
o] Yt AAAFTFE e 1FE PEHEA A
P srlole Al bl gol Bol s AA
Z7b Pate A9 $HEANS BFEE A
T 4" ¢, g3 da 95y E5e FAse
Bxeo AFEA 9A HAAE E2FT #sh
Z A HAAY AFEA 22 FFgL oI, &
3 BP9 2WETHE XAt sHHo]A
7t 3L deog ASE NE L A FA A
"ol Ags 2 F k. 2 o] A
Ha A7l EY 2 dHdAM Agdor FQ
A By AEL BAFE AL g4 ¥ o
ojtt. A AlEHIAE B39 da dAAUE
o AFEAL & F Juid YSolx ¥ ¥R
Ao nHFEFE vtANAA 2ol wWE A WA
o] $HEAS Fatod AA H4T F UL A

o

=
L
R
i, 1
2
2
o
s
ok
o)
2
e
H
U?‘.‘.
=

of
ot
ox
o
o mj

2 g5
™

Hrlgo 2 A

F 9t 71Ee nasg

2. 03 o7t Eo gt R84

Z=mk o

g3 v7UELS Fig. 1 3 o] FEL %
o] gl 7o Aoz xYPHY = B3
Aoltk, FAREES F7t A4 B3 ©Idr)
fEo] o] ddo] 3atd 848 FAYIGd
22 =377k UF AAA A AA7 vagHd
T Ao

il

Fig. 1 model of DVD deck

mechanism

Geometrical

Zdz 743 9

3 AU AAEFEA 93 Zelag REEoR
Had SA7 ZLsta AR v& FA7E oS-
gFol 2319 Q42X FR3I mdldd 5
g Ao RE FES 9 d8AE AEEY
DAg3lgn 4248 AMRsEl] P RELS F
HRo7 488 As ALL3tgt).

RZezlo AAL ~A23FAd 2 A9y 9
g 4o P o]Fojxn Hiae AHee RE
ol AAEL slAA T AlojolA wjmeiPo)] o
oJUAL 48 &Fz2AsAAE ME Hod
P E HAF LT doljd F Ut FAHAAF
2 By Y% AAE A o8 vl HdYPE 1
sty dEgEs REERY dAde 2 A
71A3& 3.

AR, 23759 HIYLES
e Qe Aoz g, TA o AR
AL A QAE AMEE AT

E4, d3 dzadEd JleAe R REE
229 = gro JAoe 7HA gl WEaHe
FAREGo = M7 Holx A Jeriau Bton
Zze 9 79 HH2oz FAHHY: B9

o

T AZ2GAqNY

2 J

RUNER

A tool2 & Ideas Master Series 5.0& A&
gt 9o AJegzzaRe AA JAEY &
gairwds A Az 229 BEEY &

- !

Fair 222 vz o8& F e JlFol XTF
o] QlojA da dHdEs 2L B2 REEEE

olFojA AlAWS A H3Fr|o] Helsiot.

ol¢} o] o wE FHLARIL Fig. 2
A RoFa 9ov AA 2de AA,E 17,650
Al a8ln 84FE 16,4687l 0]t}

Element model of DVD deck

2 Finite
mechanism

Fig.

3. AlBol oft =Yl HE

2do AZe AYL FAA AT
ol 71 4A b3 AAIEY 55

A
o g
o 2

L



olgt 4 9l Aozt wjolxe] A st
da dstgEe ddeg 535 Aol
A, Ago] oste R i d=

7t E e @ AAHJ HY wlolxo o A
£€ T3l olE #AMATe vusld $F88s
2do] g3 E HAF o).

3.1 3R A Y

Fig. 3 & A8 NF=g BAFE Aoz
A, B LA 7] (function generator)EF-E A
" ARIE w7t FE7](amp ) E BElA 17
(exciter)ol] 7}3}11]‘11 Wolx9l tEo] old A2t
2 da witigEe Foiz Fu42 77 A =
o}, o] w, Wolxe dla myh]Fe ztzk Ra
B 7t5Z A (accelerometer)ol A #AEH NEEE
V& FE7)AM FEFHo FFTE R,

FFT

Accelerometer

Exciter

Fig. 3 Schematic view of experimental setup

DVD =gojB 7} pColl Fatelo] T2 FU uf 9
F2RE @A He Js5e Fas dWYyst
1~400Hz ol9 1 =A7]E 7l&E & (.26 o)FE
HAWAAM HFAA 715/2 0] shssiof 3ot
aeE da dqutdEed stdEe E A7)
7b 0.267F 925 FF719 AYL =Asgn
FahrE FHBA7AA HA F/HZIEA &
Attt Jhsatd dEd= 2H9 Exs
22 7 AEF FYNSEAE dEAZRN FF
el 3 “* o] & ol ‘;‘7‘6}9&‘1, o] 2
Z}iiH Agol TARA UxE FATIAF HY
Bt & 500Hz o] J_vﬂ%?E wES A7
st

3.2 483t siMAe vl
2 st g2 gRIpHel g W3z st

Uz 259 e A9ES Aeasdy ans
e 7¢ A2EW wuse fesrudol I

RIS HoE, Fig. 4 = AFFH Mo 9

A 7 AL ES @A BAFE 2¥8ozy O
¥ dlA 2 2o Aa29E 2 izl
AFAFTE ¢ F U1, ol AFAFTSF ‘;—3 22
= g4e Blﬂ’ oz mdo AHj oRE Wy
g},

4 st
z3 ﬁ
B —— Simulati
% 5 / ond —E;(r;)zr?rr::\t
£ -
P I\ B" 5t
E 1 % 41}.

0

0 100 200 300 400

Frequency(Hz)

Fig. 4 Comparison of experimental result with
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Table 1. Comparison of natural frequencies

ode natural frequency(Hz) error
experiment simulation | rate(%)
2n 128 132 3.1
3¢ 205 213 39
4" 240 253 54
5" 265 272 26
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Fig. 6 Comparison of relative displacement
deviation of the disk to the objective lens by
external excitation
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