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~ ABSTRACT

This study presents the design improvement process for door module. Its objective evades the
resonance generated at module plate due to the operation of window regulator motor. For this
study, the design improvement process is composed of experimental methods having three steps.
First step is modal analysis at door assembly status for acquisition of dynamic characteristics
which are modal frequency and damping. Second step is a vibration experiment to get the test
mode considered an efficiency of window regulator motor. Last step is a vibration measurement by
the form of 6x6 array on module plate. A vibration measurement of 6X6 array form can be got to
three analysis results which are a transfer path of vibration using cross correlation function, a
vibration map using OA level and a contribution by frequency band using coherent output power
spectrum on module plate. These results are applied to SDM(structural dynamic modification) for
design improvement to get around the resonance on module plate by the excitation of window

regulator motor.

1.4 B

2ee) A57 $E AeALe FP, 29E
49 4 ¥ LHARe A3 dUR gu=
Aol gdeh 1% A Be A7t FA@
4A% gee AR PESL REINA AL
S A9E B & Ak olU¥ BE mE:
WA A FES ool ARY mE

T TR Y, AFAREATE AR EATAE
E-mail : cybae@katech.re kr

Tel : (041)559-3339, Fax : (041)569-3070

A3, AFARFATY ANUAEZEASTFAE

w TFslo|dx 7edTs

sk 7VOLARER) 715 A E3Y

*

Fee} FEQA FE o|Fojxe Ty
20 pro] wAsol A ek A o) 3 2EF
FEORE AN ZVRE, @299 ZE3L A
= ko BE3 F uks ot gt} spAw o]
23 BES FE2 VI8 4 dEES Hopx =
Hale oAlET] o FEol opd AFH AZE
Mde FEFEE MEHARE 297 g oebA
olof tigt Tk Hrhried] MLE FAH o] Fof
ot 3it}, o]F AFA EolREY A, F-
Douter panel)¥d WHEH(Gnner trim) Abolodl

' ZYoEE TAsld, EE ZHcEd d%
dZeolg Al2H, WX A2E ~29A T oS
TAES APz =7 G847 9rkdzt

£ o o

BIEASNESEES =2 /A 17TE A1l E, 2007¥/1093



R

A o 3H FeH.FS

9o ZHE ATE am S olei ojm
§ 2Ed £ 9 0% Sud 08 L2548 2}
ee A %é& ygolv], 2 AR A

B3 Fiete A s ALsAY a9 o
TEAWN 2E2HT dE A¥elth viE GMite 7
T 7129 BAAR AT gEY FFAHA A
ot g Hrlsly] st ®of BEe] e 25
ol g A AHG G I1SO 532Bf <AS &
FEU2(loudness) SRENE Tt LAY S
g3 Fr1e Fgsta Ad?. &3 u2 gl S
olgelitE o 2 A wde dsld TPA
(transfer path analysis) ¥47]8& £33 7j9d=
BAE st A8 Aol BAEE 259 @
AFag oM g A 2aXHE F53 w
omP o)9] oo 9B P L YREY S
EFA(energy flow analysis) 7I'& ¥ %/153

3GellA WA= PFEXES  EFFEM(energy
flow finite element method)& £3l o=3}1 o]
g "‘ﬁﬂc‘i AFE uk QY. oje@ vt A
TES AA ARE FHLE F ANH ﬂ?"ﬂ
Bako] graeolx] ot siA|E AHAl #ZgHolH &
H 1% A, 71d302 BE ZEolEdA LA}
A He T8 59 Ae/4e BHY FLEA
g7 A% AAAQ] A/ Hrlek A&
e 43t Ho9lA] & AA ol

oo o] ATANE BE ZHIEAqN Fdol

A

-

= £
H &A% F 28T 7 Jde AF5/48d 9P 55
4 2 dAtse ALY REE FEE F
ol MAE F e A MM Z2AXE A
o] SDM(structural dynamic modification) ¥4&
T X3 Wete AAE

2. Tol2E S54 HIt

2.1 NEUd M U AZFH Y 7Y

o] ATE 3 AFHAR EARELS T diF
SUVel HgHojAE $HXE A= Zo] R E(sealed
door modu]e)i“i °)°ﬂ St Pt Fig. 13+ 2t}
Eﬂﬁiﬂolﬂ

2

seil o FAs %amu 2855 8
A @48 BEAE 2 B A 270 T
£7 F40| g d7s IR W% 2 439

(a) Door assembly

(b) Module plate
Fig. 1 Front door module for SUV

HPez g3 dEs dgdeld B g
FEA BXo] o]FojAokut it}

o] AFME BN AFH Eo)REY T5Y
2 dad 7] $aEed a7ERE vge
Z A gAY g4 =2=g pgsigich A
741 EoREe REAR £7¢ ¢
Aoy, T WA dAle APEE &
1 ZRAGot WA wAlE 4AE
F3ld Eojo BEA 7 4
A% 6x6 ofdo] FH EEFE

Aoz o] Fasojfch o)
A= LMSHt Pimento“”é ol &3] HlolE
o] o]Fojon], MEY H&S BAFTHG: Y3
A7 }.ﬁ}”#‘*«l T4 d9g 13 5
KHzZ AA3te] NFE SRR =3 2zke] A
3 FHLE 3% JMEEAE o8] A 7 BAL

) AuE BT 9

[

(T ol

o
e
o Eoig

o ol
2 e e fnoe foo R H“ o

W)
o ol g

I

r

N
W
e )
o 3
L om o
> o
2 el
A ook oft b1 g

o,

oAl mlo it

i

2.2 HEH pEaM
AYH Rediae To] ojdia] Aeld] diste

ol
]
oft
OH
Jor
o
rr
g1}
I
~
2
—
\]
M
2
—
—
Jet
DO
[aw)]
[a)]
\]
T



Fig. 2 Modal model for door module assembly

Table 1 Result of experlmental modal analysm

1 36 1.41 9 470 0.56

2 80 1.94 10 678 0.80

3 108 1.47 11 700 0.55

4 149 1.51 12 735 0.95

5 201 1.23 13 781 0.78

6 279 0.66 14 821 0.68

7 357 135 | 15 868 0.69

8 441 0.95 16 1024 0.51
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(b) Pulley
Fig. 5 Up-direction of glass (unit : g)
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(b) Pulley

Fig. 6 Down-direction of glass (unit : g)
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{(b) Node(6x6) for Vibration measurement

Fig. 7 Test set—up for noise & vibration signal
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Fig. 10 Confirmation of excitation frequency
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Table 2 Selected nodes for system modification
- Frequency Contribution

5x1

i  Selected Node for SDM B Super position Node
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