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Deformation Analysis and Experimental Verification of
DVD Optical Disc Holders
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ABSTRACT

To ensure the reliability of DVDR-P and DVD-ROM, it is imperative to remedy the unrecoverable creep
deformation and/or relaxation of the holding force of an optical disc holder. To predict the deformation of an optical disc
holder, a deformation analysis of an 80 mm optical disc holder considering the creep characteristics of 3 plastic materials
has been conducted. Subsequently, the results by this Finite Element Analysis (FEA) are experimentally verified. A disc
holder inserted in a cartridge case is kept in a chamber of 60 °C with 90 % humidity for 24 hours. The arm span and the
holding force of the disc holder are measured after being left for another 24 successive hours at a room temperature and
under normal humidity. The predicted results by FEA are in good agreement with experimentally measured values.
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80mm Disc Disc holder
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Cartridge case

(b)
Fig. 1 Structure of an 80mm DVD-RAM cartridge
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(a) Type A

(b) Type B
Fig. 2 Half side of a disc holder
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Forced deformation

Fig. 3 Finite element modeling and boundary conditions
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Table 1 Loading conditions

Forced
Deformation

Con-

.. State
dition

Disc inserted in holder
1 . 2.25 mm
(expanded to maximum)

2 Disc inserted in holder 0.54 mm
3 Holder inserted in cartridge 1.21 mm
Table 2 Material properties

Material n::;;?:ls POri::i(:)n’s
(Terlu235877M) 2,400 MPa 0.38
(MAKROPLCON 2205) | 2300MPa 0.37
°
(20% Iiiie(rz ?e?n)forced) 4,000 MPa 0.37
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Fig. 4 Stress-strain relations of 3 materials at 23 °C
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Fig. 5 Von Mises stress distribution of type B model with
ABS material subjected to loading condition 1



ARE -

wET A HYFENA A20P A5

Table 3 Analysis results of disc holder subjected to loading conditions in Table 1

Condition Reaction force
. Reaction Max. F; (g after
(forced Material Model , EJE,
. force I ; [gd | deformation [%] EJE,
deformation) o
calibration
.0 1. . .
ABS A 154 25 0.970 149.4
B 176.9 1.42 0.940 166.3
A 145.4 1.36 . 4
2.25 mm PC 5 0.915 149
B 168.0 1.43 0.906 166.3
PC A 252.8 1.36 0.768 194.2
(20%) B 292.2 1.43 0.756 221.0
A 36.7 0. 1.000 36.7
ABS 33 00!
B 42.5 0.34 1.000 42.5
A 349 0.33 1.000 349
0.54 mm PC 00
B 40.4 0.34 1.000 40.4
PC A 70.6 0.33 1.000 70.6
(20%) B 82.1 0.34 1.000 82.1
A 82.4 0.73 1.000 82.4
ABS
B 95.1 0.76 0.994 94.5
A 8.2 0.73 1.000 78.2
1.21 mm PC !
B 90.4 0.77 0.997 90.1
PC A 135.9 0.73 0.876 119.0
(20%) B 157.1 0.77 0.869 136.2
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Fig. 6 Disc and holder snap-fit design
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Fig. 7 Variation of drag force F', to height & of a

holder at point A of type A model with ABS
material
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Table 4 Reaction force ( F ;) and maximum drag force

(F ) for two types of models with 3
materials
Material | Model | /[mm] Fq F e
led] [ed
9.744 133. 7
ABS A 39.7 33.36 86.79
B 39,709 147.42 97.49
PC A 39.778 133.78 85.58
. B 39,743 147.66 96.10
A 39.675 170.69 114.58
PC(20%)
B 39.669 193.93 130.50
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Fig. 8 Creep modulus-time for ABS Terluran 877M

180

|
H

3

)

14

y

8
8

1E0 1E1 1E2 1E3 1E4 1E5
tinh

Fig. 9 Creep modulus-time for PC MAKROLON 2205
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Fig. 10 Creep modulus-time for PC(20%
MAKROLON 8025

fiber)

Table 5 ¢ =AY F o] A4 ABS ¢
PC 9 A% HH(FEAS T3t FAY HL=HA
Xe WPl AA AdExp) A} F23I F
AVgHE e & ok 28y 20 % dAERVE &
e B% AA dFdAME LG #FHIF G2200(PC
20 %) AAE THA= AFd I HPE R
g &4 1] ALF A5 B3 (MAKROLON
8025)2] dolgoz A8 aMArtet dgAart
T ZolE BTh

T A2 RE 2 75HA A Aol
of 93 FgL 2 o} AAF W& Fol=
A3l PC 2 AFE3E 4SS ABS ©f HE H|E
AEYFE AN A= AL F U8 & F
At PC o A9 wbEo] Aatg Aoz W
A&7 HAHE 20 % DAHRF 23l urEF
Holut df Al o3 vEY EyF g
ENE g8 MY A44SRy 9
AR

ZEXHOE ABS © U223 EHYY FAHZ
a7 824 9 945 oA 18.6 I 213 B )
o A3 27)9 EdHA Fe dYFog A3}
o ARGl A7 v Re= dddd. g4
e RS AR ARELS whdE S oL AR
AT 5 Joy daaste] HEd o3 fEA
Ete] FH ol wlxE F3o] Wr=A] nHH
F & Aolth.

4

[
_-3
(o]
%
010



SEERETE

FFRALFHRA A20F A5

Table 5 Unrecoverable deformation and relaxation of the
disc holding force of a disc holder

Mate- | Ty E, F, FLn d d
il | pe |[MPa)| [gd | Ied | - | OP
£ ? | [mm] | [mm]
A | 543 824 |186(0942 | 0.96

ABS
B | 540 | 945 [ 21.3]0938 ] 0.91
oC A | 1369 78.2 | 46.5| 0.490 | 0.54
B |1355] 90.1 | 53.1]0.497 | 0.46
(P;(é A [2528]119.0 | 75.2 | 0.445 | 0.59
%) | B [2429 1362 | 82.7 | 0475 | 0.62
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