gaagWdEEsty 2006d EAGEH=EHY

AEAGAL BHUE T2T Toojoje] AEEA AT
The Vibration Study on Car Compact Disk Player
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ABSTRACT

This study developes the vibration model to estimate the vibration energy of damper/spring assembly(mainbase
assembly) for car CD player, and this model is verified by experiment. From frequency response response, we
investigate the natural frequency and mode shape in the up/down direction. In order to determine the analysis frequency
band, we investigate the excitation frequency from the vehicle test. As the characteristics of damper and spring is
changed, we carry out the vibration test(transmissibility) and investigate the change of transmissibility.
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CDP(compact disk player)s= TiAZe] 715"
#2 FEZ J|F5" AZE B Y(pick-up)©l

HdZoz glo] AAsE Aol x79 2. CDP 2| Damper/Spring T+Z=2]
CDP = AFoltt FAe w4 FHebsrglou, ZsoHX| o5& et 2HHE
A B(servo)Aol7|E ok Wiz A Tz

sl cop 7t HFolu FA Ad £ U g CDP o Fxol A CDP IEA T

AAS U FrAZC webd @A DP = BAPes Fod o4k FUYL TR A
g0 2R Fdgold AFEoE AR 2 HojAFo|th webA, Figd # Zo] wiqlujolX
A9zt ga=En vk @AY cop sb Rl di@ ATE92 FYPskgch Fig 1 A
AFoldt FHo ZIzd A CDP 9 B CG & #F4Y, B LH(feeding system),
498 2 EAA s AFEAY AFoly} AFE RE|(spindle motor), HiUdWlojATE TR
FAZAL dd3] 7AE% 270 ofd + AUk AZFFAeln, w = AZFFAHY FALE 44,

A8 COP & AF FAA st IFY 0,0, = Eabgkel b9, z & wieEde
FdFEs Hasrl HAstel FAAE T L guisr wmo
TZE, & dUuo]2Y(mainbase assembly)”7} TATE Aol
A=y g B AAH Y. ¥y, AxY Y z
AANA D 59L& CDP 9] AFAHEE e
Fo8 248A HAWolARY IFIAFFTE
53 RAFF9FdooHz ool EAEA gE
5 3n, Fgded ArtHe AFSAE Has
A MAH o g

2 d7dAs FYsts AFo] A€ CDP 9
o 2ol glojx  HE et AxYo] 93
AAH= FREY AFddA d5s A
RS FHsHn ARAVE o3 AFAEE
s 2dg AFeAT. EAFIe 23S A8
AANE S T3l =99 7 F3keE stetstgl
* F¥HEE CDDY
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A Pggtn Fye ) ANF2FT R Fig.1 Vibration model of mainbase assembly
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2 A2dd xy &ol s AFRY 2 oq@dsd 3PS setsts Aol Westy
= = g tEEo] st u{ER
M [, 1% dE L3NS ot 2ol 25z = TR ES] FshEge] oA uAEE,
et o ol ’ 342, 350, 407Hz = WQIM0] 239 vl Qmjo] 2]
Y T S g 1 fAFFoIT of 7oAl 25, 350Hz o M)
S L AZG YA ol g3l AFFAL W Fig
[MIX +[c]x +[K}X = F M 5 b 2o,
T, (a) Asphlat road (50kph)
m ¢ 0w C, C, Csi{w "j
0 1, o0lld. |+lc, C, C,li6. o os]
. S
0 0 7,16, Cy G Cullo, § oa b . s S
K, K, Ksf{w F, 2
+ Kzl K22 K23 gx F:ll ' H H [ 8 10 t2
st K32 K33 By F31
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Ampitade

1 =oio] oi3) JlAElE Fuls mjop
AFe el A4 wAg FARA Fu, Y
|

ol wet ofel sbA Foks ddelq Aol
74 gt olel wal cDp 7t B A oA T
zdozRy AgHe A FHEE s P

A o) wEy s

B dRoME x=wHeo EAS voar] st (b) Belgian road (50kph)-

o] 7x] x®bE Fag o CpP 7t FagHe
YA oA 2] e AFFS A8

Fig2 & 50kph 2 F3A| =HORHE CDP o
Vel A Fabge BAAE Holn Utk ofg sbA
e FAANEREY A Forgd g A
F AT

Acdecation{g

dojgl Axe] s AxHm Ye HAd
HolaR-8 FurgHErE A 96 34
& ™ (impact hammen) & o] &3t RHEAE (modal
tes)S FRHUDL. FAHAAY P L o 9
1A E 2R Aoz o MA
on EEAE WdwolAaR-e Aa Fd
(point 43) 1178 331 TH(Fig.3).
Fig4 € dldwjolaiy ARFFAHAAM Fue
SHTFE RoJFuh 26, 342, 350, 407Hz ©lA]
#A7 vEYE ole AFFHY FRAFS = o e e
Z@ Ark. mEA  wQMe AR B CTTT esaw T
AFTarets gdais] BZE FHd ot FI Fig.2 Frequency characteristics of road
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Table 1. Ralative diaplacement for each natural
frequency.{(A:Amplitude,mm, P:Phase, deg.)
Damper 7 Damper 6§ | Damper 71

A. P. A. P. A. P.

23 10.130{-90 ]0.026|-90 |0.051]-90
345 10.295|-90 |0.069| 90 0.125 [ -90
408 ] 0.039]-90 | 0.011 |90 0.017 ] 90

Hz

@) XS S (transmissibility) X
2 dAFdAE g¥EHE Y- A
> : ths dwawolARg AF AGE FAL T3
R C= QR S W W W < stk YR ERE RFHE AFEeE 7RV
Fig.3 Impact points on mainbase system (shaker)E ©] &35l u]]q_luﬂo]g:_‘,ﬂ-% A A Bk
Ae PBHY AxZgo g RAbEI] Yo
w0 a9l Axgol 5L WA HEES 53
[ssoaniz] [acs.smz | stk dQuol ARl AFFATR AYdAY
ALES T gl 2 A rEEAE A
Ak 7t AZE 5~500Hz, 1G 9 2YAL
(sweep sine)= AMFIAI, UL A= AF
; Aol b d2AQ HoFo AASA stk
o E3], Agge] Usd AzxdHy HH JEFS
stebaty) g8 Az FAdE 99 Fx 9

e e s BWIRY S AFAe AEE 9

s (149 A £ dAPdNE  FaApsadsA
dehd sk ek nUESEE WOEHE 25H
&3 P gelol e degol dala nastuz set

LY 2
(a) Transmissibility
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Fig.4 Amplitude of the frequency response function
for point 43
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Fig.6 Transmissibility and coherence at C.G of

mainbase systen & pick-up

Fig.5 Mode shape of mainbase system
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Fig. 6 < AZFFTATL AdolMe ALdsn
7)1 ¥ (coherence)S Kol Uth wAwo]AF
AFFA oA A& 21Hz oA 1.9, 345Hz
oA 1.5 9 HAAE HA: glon, HedoAg
A& dauojaier Yehd Hz e
304Hz oM HAE 7R ol HAY olFHF
(feeding system)oll st L/ FTFE BTt

(1) 2=99 9F

Az Agg A7 43 Fig. 2 oA
K,, K; ol dll@3dl= 223 & Spring F, K, K, 9
3 AZ#E Spring R o2} HAst, ky, ky &
Spring-damper F, k; £ SpringB & & &} 33t
7)ol AZHHL AF WHAE A7
g% Js Yu gt
Table2 £ Aol Algd ATHHE FA S}

Table 2 Used spring and spring force

Spring Spring force (kgf)

Spring F 0.02, 0.05

Spring R 0.02, 0.035, 0.045, 0.05

Spring-damper F 0.07,0.1,0.12

Spring-damper B 0.07,0.1,0.12
A84s, 2 47

AHed cpp 9 1H
A= 20~30Hz Akole]l EAstn HASAS
e A4 A% AFE FAHAE o FIr
e A Wold 4 V] g nRATFY
ol R o] FIF A Y HeEd W3
& FAAog ez Sk

(a) Spring ER o] ¥%

Spring R ZF7tel wel AstgdE A&
Z748t3, Spring F & F7tel wet Haste
AL Boclk w3, Spring F 9 Spring R 9
AAF 2 FAAM HA AZGEE T T
RS FA & 4 U2, Spring F 2 Spring
R 9 Aol 0.02kef Q0 F$7F 7B &
Ad&E 7FA L ASHFig. 7).

The effect of Spring F, R
2.50
4 Spring FO.02kgf
N
Ez.m L
g L0 A N :
- 2 "
170 }
1.50 : - . . .
0 10 20 30 40 50 60
Spring R force, kof

Fig.7 The effect of spring F & R for transmissibility

(b) Spring-damper F._B

yelwlo]~E A A3t Qe Spring-damper 2
Axggo Wale AL g WS & 5 o
ol AXY EAo] AsFoE HAAE ¢H
FYAEH 7A% 2Bz dgdo dEEd
Spring-damper F ¢} B 9] AXZ o] Y& =3
o A ytA vtebdtt. o= Spring-damper & 3 A3
o =43 AZFFHel dXstn AHow BH
Abejo] 9 XEE Ymstct. o] HF¢ AZP Yol
0.1kgf 2l 3$7) A4 AE&S 7FIch(Fig. 8).

The effect of Spring—-damper

2.50
4 Spring-damper FO.07kgf
230 + = Spring-damper FO.10kgt
2 * Spring-damper FO.12kgf
Zowt
2
g
s 190 |
5 . :
= n
0} A
1.70 1
*
»
1.50 + L . + L
50 0 80 90 100 110 120 130

Spring-damper B force, kgf

Fig.8 The effect of spring-damper F & B for
transmissibility

(2) 2° A (oil damper)d) VT

cuuse Qg 2ABI A BHDTY
AL WEE Table 3 7 Zo] AMABAZIH P&
s+

Table 3 The characteristics fot used damper

Items Characteristics

Rubber hardness 25, 40

Viscosity(m’/hr) 108, 360, 540
egdne RRAE Frhd we dggol
Z7s9 . ol BH AV FAY B,
ol Ae  ®wHE  AZAS}E F(shaft)o]

SRAZ o ¥ nFEAG FHE)
wFo] WYt Aoy WTEHD, Bk FTeE
RS A3t Zo] AFAT FHA v
& Aoz W@t I AFY BT FUkes
ALgS FF3 27 &adE B F Ao
(Fig9). 29®de A= Frte L#rAss
oo MAEL A #A2AFE A7 oy,
300Hz ©ol48 Fuk4 SAo] dAE Yeu
gloj(Fig.10) AE AR Ao 3glox FAE
7)1 &ojol & Aoz fddrt
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The effect of Damper Rubber Stiffness p9wer nfth()dli_ o = o6 - = -
Fig.ll & Hg& F3A 714 £& 38 /=
2% 20Hz o of# FpuFstael weluol Ak e
a = (]
Lo | L4DamECr 36002/t Fel dg AEAEe woln Yk,
57
2o} a)Excitation(0.66G_rms)
1)
5 o0 | ‘
2 190
o 4
[
1.70 T
1.50 - :
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Rubber Stiftness - AT perbe Exotatans
e
H H
The effect of Damper Viscosity bR i
g'x;» %
250 =
( A | 4 Damper Rubber stitr. 40 . ] ) |
L] o ) K 3 X B )
2.30 Fresmn. 42
2
% 210 (b)Acceleration of CG(2.42G_rms)
.2 O dcerswsen
= & i
2 1.90 e
8 B
= i
1.70 k
A }
1.50 e
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: E : :
Fig.9 The effect of rubber stiffness and viscosity ﬁ’; !
of oil damper for transmissibility g«;
:
i 5. e < . .
e - L] [ =5 R £ Py Y
Frtipmary

Fig. 11 The acceleration at center of gravity of
mainbase due to sine excitation (21Hz)

.43 FlEadol HZX
mlAdwol A dFFHe WE AFoux
L 37 99 vduol AR ABF ASEAS
Fig. 10 The transmissibility according to increased 22391, AEE SAA R 2 H3s A

damper viscosity 21Hz 9o 27t Ful4E JMRNF054E AL
skgich

Fig.12 + Ao AR AFF e gy
Ao et Algdold Ang AAIE o)
d¥490E vadg oz 7 Fifd o

4. AlEelolM

4.1 0jelHo| A5 H2t=Alof CfEt AlgalolM JbETHE AgHol AR B 4 9o
Fig. 1 oA &} 22 AEmdof o3t 5934 ol 71004 Al Edo)l M Axtet APATLY o]

Gord Addelaws A% TN AE AE qpaojua Aga zHAd Aum ez
AR E Ee + 39 shaie 2 24 e 5o
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25 Al2EY 1/RAFFE A 5 Qo
\ N Experiowny A AA Y NFFEE FIE F Yk
- 2. 2235 @Ay E*é Aol B NF AIGE
£o0 545 detadla, #HHY ALdsS e
Ce s Amgzg Mzm ANZ 5 ek
. HdHo] AR AFAUAE AFT + Ue
JEEES MEsidon, ﬂ%ﬂldﬂoﬂ o) &t
AP40E 59 2d g AT
. Algdeld Aae AE A Alolo] WA
' 22k AlgdgolAd AME"E E4A 74
" Ro® wuEm, 53 @59 2Ad d#
"6 10 ®» W 4« s e 7 & 0 w0 #He AT7} o] FolAof & Aog AHAT}
Excitation Froquency (He) 4. MEE JFERDE ol&3te] mAwolAR
Fig.12 The comparison between simulation and AFE A ATy A ol st Ax 3 s 9
experiment for vibration energy AANA A% HALS a3k}
) vﬂmﬂ ojxR-9  IHAFLAMY FIFE
44 molmo|lxrt FekmMol MEolfXjof Cf 9% A%, Spring-damper F, Spring F 9] %0
2z My AMACIXS] 2IZEE SiA Jerge seka 2= 9loh
Fig. 1 oA ¢} 2L AFE o g 2(1)ZHE
Aol 2% AFFHE] AFE AQuA
AEF, 999 AAJAY FFE neldr] A
2zgel A FHY AxE AFAANY
AgdeldE FASUT. 449 HdAARE  1.82%59 3 ,1997, “AFEAL D Z#o]oj9
H2UE 7IF2E 250% F7HAIA 20, 21HZ/0.66 BAMA FTALAETEIA] A 7A A6 3,
G rms 9 @?ﬂﬂ{lgiTH WS e ool A pp.894~898.
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