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Shock Response Analysis of Small Form Factor Optical Disk Drive
using Finite Element Method
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ABSTRACT

Nowadays, mobile devices are very common equipments such as mobile phone, PDA, etc. These equipments need
information storage devices. Optical storage devices have more advantages than other storage devices, but it is not free
from shock situation like dropping by user’s mistakes.

A complete model of a Small Form Factor Optical(SFFO) disk drive subject to shock loads is developed to investigate
the response of the pickup/disk interface. With this model, we can simulate the drop test and consider the matters of
shock simulation using commercial software(Ansys/LS-Dyna).
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Table 1. Natural frequencies of Pickup unit

Mode . Frequency
1. pitching motion___ fo172Hz
2. translational motion(1){ 217 Hz
3. tansiational motion(2) | 222 Hz
__4.rolling motion | 308Hz
5. disk umbrella mode | 1897Hz
BE a4 23 299 49 259 1f AF
57} ¢F 200~300Hz oA UeE #E o
g 4 dbTh 2 2o Jehdes A& 1
fr AFFE d239 94 222 3§ AF7t
oF 1900Hz %ol A Yeludes AL & & AT
gl dukEel Ao 2 AFE 92 (%F 1~10msec
o A% AL 2 wgARPS Fge wgo|
gEEg 2= & Aojgtn J4HY
4. E7 A
41 Clst JiSEolMel 52 Bg
gwdoz dalshe A we 4+ A= F

AL wAFY slEE AFTR uiygE 4 Qrh
szt vietd e AAn JGaEe AFRE),
& wolo ma} YalEo] BE F e
Ny Fag4e d$ godsid gy 33
A o X9 A9 FHFE e A
o AZE Y3t 4HAA wee de A
o2 ANEHoA i BEE 3o,

a 00Dt 0002 0003 0004 0005 0006 G007 0008 Q009 001

L L L L L
0003 0004 0DO5 0006 0007 0008 0009 001

1] 000t 000z

T L s FE—
0 000t 0002 0003 0004 0005 0008 0007 0008 0009 001

[ 0001 0002 0003 004 0006 0008 0007 0008 0008 001

0003 0004 0005 0006 0007 0008 0009 001

o ﬂ(xﬂ“ uém 2.003 0&)4 00@‘—0&5 0.007 O&JB 0639 0.01
Fig.7 1.25,2.5, Sms, 50G Acceleration response

Fig6 3 7 & .= AT 3719 7I&= HNEE
F+E 2std 4HA3HE g iy "2
3 Alole] UMY E ¥L& Y Eoju} Fige <
10G 9 7}4 X%, Fig7 € 5069 7I4ES 489S
9 ag ol o] F aHEME JEE
A& Alzbol we} ¥gdo] ZdetArlEe st A%
A Zbo] Z2 Ji&mo] dEiM e 2e Y& vE
ATk EF Y9 AGA gaze FH
HYE "ol FZo i Al nlE o
omz 74 M9 FE AL HYo

2} J
ook e B T F AYY.



237 wE 242 AR HEE A5 7}
R o s vt etk g 371k A& NLE 2E s
T RN ; N £ Az o NEdoIE 9 A% Fris
N 3 =golrg £ 4L FE FH L4E
e 54 A9 @rlute a3 Fu%e gl o
F¢ ¢ 5 QAT weby FolA AN F2
. 2 =epolne Hae AAE s oA B
o e Sl 2 JM4E ol sl BRE dARgE Ax
9 T e o W os ok ok ok ot o o} HAos Fos dE ol 1 Fis 2H9
I NeE A5E Add & 5 e oA o
. e 238 23 4AE ok & Aol
| ) N | w3 27 AN u¢ Be AL g2z )
™ W2o] thet 4o B H4L 57 dHME
Fig .8 1.25,2.5, 5ms, 500G Acceleration response 2O A 7FE AR oy 3ot aEy 2AHAS
o % 2% o000l AT} U a7l M Alz" A BE 4L T A
Fig. 8 & €& & o006 7r=X7F UdH 2L EH) Hotal Zpli2 Hloks = S A
A5e At aAZAG. 306 o149 A% e e e B A
DT T Ar= Z e T m-rat J’b\-}q
98 WY 9y faas) 2EdE AL B
4 ATk SR 125-2.5ms o N&AZE Ze
HEEE B ASolE Y A W ) = 7]

+ ZEIAT Sms 9o AEAZL

& ZE NEEE URE AP E 998 dra =
o FEL #SHA etk o HY AAMYg n A
FAEF7E 200~300Hz el 217 wiEo] 29 °

ARA tzag F

! A7 FaAY (R11-1997-042-11000-0)A &
BAZ77] AFAE g wo} o]Fo] H
o, olo] TAA S i ZA= P

AFate A& Al e &R Asde U
st whgats] WEoletn Aztdch wepd g
R} 44 97 A8ME 200Hz ~ 300Hz thel HOEH

AL 2T 7 UEs AV 1
2l 5] ojoF A ch (D) AFE, 2002, “VF/54 A#E A A AN
e 2E&E, x| Ed
(2) Eric M. Jayson, 2003, “Numerical and Experimental
5. é;{ = Investigate of a Hard Disk Drive Subject to Shock and
Vibration”, UC San Diego.
o e &g a o ool (3) John R. Edwards, 1999, “Finite Element Analysis of the
oA Fold 71712 A8E gl % Shock Response and Head Slap Behavior of a Hard Disk

] gy
g2z zetolng £4 AlgeoldS ). Fr Drive”, IEEE Transactions on Magnetics. 35,2 pp 863-867

-176-



