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Damage Evaluation of CD-RW Drive by Drop Test and Simulation

Sang Bum Kim, Jae Chul Woo, Ki Won Yun, Ki Young Seok and Heon Young Kim

Drop Simulation( 3} 4

8}41), CD-RW Drive, FE. Model(fr 32425 9)

Abstract

A fracture of hand held device, such as radio, TV and CD-RW drive, mainly occurs due to drop situation.
For CD-RW drive, the need of high reading/writing speed in conjunction with low price accelerates the
fracture of the device. Computer simulation can reduce the period of development and enhance impact
characteristic of device. In this study, the detailed finite element model of CD-RW drive was developed to
predict the damage under drop conditions. Material property for shock absorbing damper was obtained from
tensile test of raw material. A MOONEY-RIVLIN type rubber in LS-DYNA was used as the material model of
damper. To assess the reliability of the developed model, drop test at 200G-2msec and 150G-10msec

condition was conducted and acceleration at pick-up was compared.
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Condition Maximum G’ | Time duration
Non-operation 200G 2 msec
P 150G 10 msec

Fig. 2 Test condition
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(a) Schematic diagram

Fig. 3 Test equipment

(b) Photograph

2. CD-RW Ezloj=o| UsIEAAMH

2.1 AEHZEX 7M

CD-RW o 7}3IEE w3 e 7HEE J
= Fig. 2 9 28 Wh-A}Ql Sh(half sine pulse) 3 E}
24, AL AL 2msec & 10msec ol HEE
arzle ztzro) diste 200G ¢ 150G otk 7]
CD-RW I golre 4atEZR AL 200G-
2msec 2 I AT a2 A& A Go
ogel wa} 24 A sIEtdA= F2 540l
gz m, AEL FZH i A=Y F
QF7F ZolAAA oo uiu|sk oA FA]
350} 150G-10msec Al @Al F7H7F HAU
ol#g Pelo }&EEE CD-RW Egholno) Z
2 A1717) 918t Fig. 3 o 2-& <3t AE AlY
717 Aredoh AE7)E Fig 39 #2ol 94
AAQl CDRW EZgojBE mAHAZ|E HE=
(bed)9} ol HFE 2 EH(stopper), LI F
AL S3ANA &R ASANLE xdee
o FAZFAAZ FAHA Jh CD-RW 1L

[o]
N-h
1%

. D accelerometer

5 o o f

(b) Position of accelerometer

Fig. 4 Photographs of accelerometer(a) and position of

accelerometer(b)
T W=o] Wahe] Seholn FI waks 913
g upol Foza ¢ YHd dF AR
dol ssaith daAEA CDRW Y9 Fa
TEA Ad@ickup)TAdE HEEAS A
sol, ok FANY EE HHo) NFES
490 S5 HolH £ 9B ASEAR
£ 2719 £EF IS ENDEVCO Ae

7264B E9& A}&-5 3t (Fig. 4)

22 CD-RW =ajolE2 ustEzAjg Hal

E =AM deAlde 44 e
84 B9 o] BHolmg g AFo
71& FAAFE APRET Het =
200G-2msec 2} 150G-10msec 2] 2 7FA] 27
o] Fyuon, i WE-E  Bottom
Vertical &) 2 7}x] W&oz £33 AF
FAEA AT Agel2z AF Fgd F
&tz gt e Fo) #AstE HEE A7
200G-2msec =73} 150G-10msec XA tf
7z} Fig. 5(a)9F (b)oll YeEPAch. ol ¥
st JtERY AHo 3ve
300G AEE & Ao|7t gl

u

¢

X
2

oX 8 M ox M K 2 (o O o

o | pf o X
32 A

£ 9
o o
B o 1xr2 o g



CD-RW Drive 9] 9854 &497} 83

500
400
© 300
[
8
o 200 ¢t
<«
©
L
£ 100 l
L
-100
o] 0.005 0.01 0.015
Time(sec)
(a) 200g-2msec
500
400
(2 300 2;‘; +H8/Rubber
2 (b) F.E. model
g 200 t
K Fig. 7 Driving part of CD-RW Drive
£ 100
0 B , A, 3. CD-RW E2lo|e |3t 24 nyz
i (VA
-100 ANE A ol4d CD-RW Edole mwe ok
0 0.005 0.01 0.015 20 o Y REOZ o]FolA Uk HFLA
Time(sec) 2y A @do] dZHt cover 7o 344
(b) 150g-10msec EFote B8 damper F22 Ztz AE s

3 Aa ol £E QA8 AlRdle mdg

Fig. 5 Comparison of acceleration between 150G and Z‘ 4829 aa] L5 }L}%E}Oq - 4% st
200G bottom drop test Rk 7B WMol HA ¥e EHEH, I, 7

PE Se A $95 etz nAgse e

22 293 A4 299 750 FAFES 3}

%t} Fig. 6 -2 CD-RW Ego]Bo §3ta s &

Uehdle] AL8E Q4= 60,000 o 7ot}

e ¥
tlo

3.1 Driving part =& &

CD RW ZEto]HolA FQ FERQ driving
part © Fig. 7 9] (@)% 2ol I AYPL X
st sbol=, 223 AU s A= 2
2%, 4% F5ohe 2T WHRE o] FoiA
Atk AJL B= 2379 Ao sl
Hole RgolA, WTE Aele] Egtoln
AANG = w2 = A2FFo 95l
ol WA olme AP P a7
Fig. 6 Finite elements model of CD-RW drive AR ZhE g ZE 9] dead torque 7)ol o] 3

2 oy o




4 2 -

0.25 ¢

'
i

Force(kgf

-0.25 ¢
Dispiacement(rmm)
Fig. 8 Force-displacement characteristic of Non-linear
spring

A4d o4 RYdAE AFNTIIE A8
stel Mqlo] galolul Wad Y& T
Fig. 8 & oli} Alg712%8 dojx Pael §
g ndzt fdes 2dAE ouo
P9l B4S M4y 2TYRrE Bl

Fig. 79 ()%t Zo] 24 &3ich.

3.2 Rubber part ZHZ
CD-RW 9| 7}3x s 228 9
Fol| AdH”] A rubber damper o £ }0:]
5“:} atebA] Ao A mt TFE YA F
A/ EAE N8k Fig. 9 oA Role
27 %01 A AFo] A" AxE 25 9 30 2
FAEL &8s 94 E AMEEl 2EY G
k. EAE Pyl st 5E AEE Azs
o AFNEE THF3HU Fig. 102 7 F =
st AFgozRy T34 J-WFPE A=
& BAETh

-1m
mlol' JE

o
2
™
T

4, 935t =2 s 2 correlation

Mg FEes 2dd g GaAde A
A AL FL3A 200G-2msec =T
150G-10msec ZZd] tdty s gt 33
Hlgkol] wWE mwle] AN A=s7] 9s)
Fig. 11 o Zo] #3353 +2 B gt
Fstch A& EE Jheke B AES Y
A wRARZ FAsiAh. Yo st
E 7tEE Hug f8td Ad A tEEAE
AA% AAY gL XFGe vole g ALEFT

(b)30 HS
Fig. 9 FE. model and tensile test specimen of rubber
damper
0.9
0.8 b5 »
' - 330 Ve
0.7 +i-s-H35 £
;F
06+ /7
= I
L2os // /
8 a
5 04 F
%
g
0.2
0.9

Strain{«100%)
Fig. 10 Force-strain graph of rubber specimen

1 : Bottom drop

«—: Vertical drop

200G
{150}

2 {10) msec
Fig. 11 Bottom drop and vertical drop simulation



CD-RW Drive 8] 933157 &4%71
Table 1 2 200G-2msec &+ 150G-10msec =210l A s —
ST FATF FHALL FAARL N
Aol RSt AEES AP Mud Fol
% S4s ANl Ao} SEEE 1506 - A
10msec ¥ 79 Bottom drop = 347.4G, Vertical ° /;
drop & 4284G o[t} 712}1, 200G-2msec & ™ Fwo oW
Bottom drop < 340.3G, Vertical drop & 467.3G ©] 2 f’-' T |
o AARez g 4 Anst T AAs w H Py ile 9
AL B 5 Ao stEEe Pde vl A J ! W L,
et J1EF Ae® HIHE  150G-10msec, v ‘!J?‘yl;:"vw b
e detzdoA Beol BAse SR o _\d
& A@st sjazie] mmstgle W AP A4 ’ " metsae) b

o] Fgol & dAseE A& B

12) Alg|Ao] ZZH
S8t W34 aﬂl% A&
7} fste} 71& Ab

(o]
2dE 1

4 Slth.(Fig.
50G-10msec ©} T

712 A8 E AFst

2l 200G-2msec 9} B3R

oh. sl A ool AAel HAHE

HELY

A g

2 guzo WA AL B

A71%E Fig 13 3 2] 150G-10msec o
4= Ak

v S Diabe- 002

4590 997 .
4 nade 092
2500 082
20006 002 _
25000002 _
2.600e 002
15000002

/f—_l.x'“i A= E}-Ol d L}]Oﬂ }\‘1 ﬁLA“E]'\_ T'ﬁ' ]'9] 1880 603 B
=48 dolry] 93td, Table 2 9} o] Z o |
RER BF0 distd FES AAsh 74 v

Mog: o ol B3 zlo] A .
getdosyE A F oAs FERd 48 (a) 200G-2msec condition
25 200G-2msec FZH 150G-10msec 27 ofl

thato] s

A
7

oA AHo FE] A8

At} 150G-10msec =7

ge Ad

5 (nrge BO7

A717F 7124 200G-2msec U Y A¢ro F - i
540 503
3000 10F
2 Sl DYT

Table 1 Comparison of acceleration at pick-up
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Bottom Drop (MAX) Vertical Drop (MAX) 1R 002
Test Simulation Test Simulation |
g?r?sf(‘: 349.256 G 340.3G 450.724 G 4673 G e t 2 "
150G- (b) 150G-10msec condition
10msec 341.287G 347.4G 428353 G 4541 G
Fig. 13 Comparison of stress distribution
Table 2 Comparison of contact force
Sliding Contact Part Maximum Load (kg)
Interface Slave Master At 200G 2 msec At 150G 10 msec Ratio
A S-Chassis Slider Cam 24.1 345 1.43
B Main Frame Slider Cam 47.1 79.1 1.68
C Gear/S-Chassis Main Frame 377 52.5 1.39
D Cover Main Frame 535 85.8 [.60
E Disk tray Door 371 28.0 0.76
F S-Chassis/Main Base Rubber Part 37.8 36.8 0.97
G S-Chassis Main Base 259 475 1.84
H Shaft Shaft Holder 20.9 26.1 1.25
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