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An Experimental Study on The Coupling Path and Acoustic Modal
Characteristics of a Coupled System of Passenger Compartment and Trunk

Jin Woo Lee, Gyoo Beom Kim, Jang Moo Lee, Seock Hyun Kim and Dong Chul Park
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Abstract

This study identifies the major coupling path by examini ng the variation of the coupled acoustic modal

frequencies and modes.

A 1/2-size acryl compartment model is designed and manufactured for the

measurement and analysis of coupled acoustic modes. Due to acoustic coupling, a new acoustic mode appears
in a low frequency range. This coupling affects only longitudinal acoustic modes of compartment.
Experimental result shows that the package tray holes contribute to the coupling much more than the back
seat and hole size is an important design factor to control lo w frequency acoustic modes in the coupled system

1. M B

—

AF o th9(0~200H2)9 AFAF AUl £&&
i}ﬂH dgRE i}*‘«l FFREe 9% 2

A gt ofo wle), ¥%(booming)d #E AF
g4 g ALEAAAE, &% nm sy

(acoustic modal analysis)®] A3 #3844 0]
 AALHY g REAY E'% F83staL, o
LA L xA AFE= A FIARE d o)
& A3t Ad A5 g °ﬂ~3}71‘4' b L 4 gl |
Vg T3} °“:IL7} ol A ojgtr} P of
of #Ad Y MAEL 24 FEH AH FR9
Wy FER-FF T HARLE o] &3}

A2, s, Mg fErd ZAEEEE
E-mail : jw062@email.com
TEL : (02)880-7152 FAX :(02)876-9493

Aghetit ojste) 71 AT FET

84, qeistn 7| AgE R

34, gt 717410117}EE”~% shy
ARAEA GG AT

3k kK

o AFA5 dele) A4 282 d5sn BHH
g 2% AZ WAL ANE w AT oY@
AT E EFAs ¢4 ALso) Yx A4 o
4 =l og A TEH AH 729 599

EEYRE Ags Huige BRAH. o
wHoz Y SYRE EAS Ao A7)

o3ty AY ZALEdH, dA AN 29
Atdel ddt AAHY, AN FAl7E 24
dels 1 F2E WAsE Ro|l 44 ¥ A
AEe RN 37 F(airgapT B A
TEH A4 & 229 A4 A o83
FogH 5A4S AnFHos JMAsie U
AAE vk AG® g dHo g = AF o
Eg 39} apide] BEHoZ AAHe Qe
o} &3t Auel FFEAEL Mdstee M=
F &g o] g} Osawa,” Quian®L R4 9] v}
NE E5lod L3R oz Az 9 A
EYa dNAZ PAE A2 #4 2EL A4
gt 158 AFY E‘r—'—x}],] ‘QE z2A %o
ZH, QA AFT &% REg 45T & Q)

R ges wn A8 47 A 4 2l

w¢W$m£

kot



AY-EGD A4A YA 2 L SYRE 540 BY 4FH AT 1303

B bede 2Pt 32 a9 A EYa H7A Edel(Fig 3@)E EAT A R34
Aole] el #¥ AEH A7l oW, R OFAFig 30)E FEHEI, AT TR
Aol AFATel $FAL, KA Agde]l  WAHES JUAYE FAstq Ada =l A
Aol gle A 3¢, 37 €88 7EHG = o] wUsith

gl EAsE YA EHert Ady E

H3 Atele Fad AFZEEV €ohe Aol #el
CERRERY

2 =gdlds WAAE A b, ved
|12 2719 28 YL Az, 9717 Ed
o)% B3l =A% A2W AU AFRS o
o) $YRE 5S40 d@ 7Y @Ho| et
oYl WeHEAE FHHE AE AT BE SR
2 @ obed, A8 FEN £33 359 A4 e
ABE Fuse AYT st Azl 2x8 (a) A real package tray (b) A simplified package tray
WA ek 34 BRAE AFA.EYH Re Fig. 2 Cross-section of a package tray
AP FE, GEHNU AY-EYA ¥ 1.
oz AFsrddsl 8 B A4 §
4e dydez seaad. d43z29 543
Hed WAl A 7] fsted, B4 S8R

o

-
o
Al
ol
2

o 1o £

o AEEE RAY BEAE 2 Fsn o -
7]1x Edo] AudE Azl T3 ez 7o (a) Package tray cover (b) Back seat
2 WA 7T A A7 E ] AME Fig. 3 Test sample

A Y 2dE ARslgh #7)1x Edo)g}
RAA L 5 F FFY AN AFHE oY
23 REEA ] w3 dIFE T AE H4EH

oz gelagrt,
2. XA 2d

Fig. 1 oA ¢t 2ol 12mm 79 ¢ladges
12 3719 2y 2dE& Azt Agstsich

A Ef T Alole A HE=E daHE
A4 o33 f@71x] Edo] Ady FyL 7}
T AR Ay g E A sl
&, AT Ef AR AAREFg 1 9 Al
Azl 12 27] Yol d¥ 12mm FA o3
HFig. 2b))& F&3L, 2 AE T4 T84
o F3e FE(Fig. 1 & BOlE Ao AFAN

270 ) 64 136
T 1

170__ 150 240

%le — o ro T T Tses —d Speaker
(c) A compartment with a trunk

ig. 1 Di i fal/2 1 . i -
Fig. 1 Dimensions ofa 1/2 compartment mode Fig. 4 Excitation and measurement positions



1304 WS . it

Hu
B b
>
) ==
:L
M
2.
X
)
Hir n.‘?l:i
(2
T o
fu
N
™
SR ol N
g @ Koo o

Qo] ﬁhsl 77 X 7
SER n}o]ai%g A}%BM =

HEden, o
oy 3 % $I¥RZ FHE HIAE LMS

CADA-X 3.5 & AM&3t3it)

2d 2 EHI B oy FHassMe
Fig. 5 9 7e], Solid 72 & AM&-38led 2003 7 43
9018 7} &4 E, Solidworks 99 £} Cosmos/works 5.0
o2 ZdY3} 3, Sysnoise 5.4 F o] &8t IR
NS Y3

2 @Al e A Efa FFol IAMg
W71 A EfolE T3 A = w9 HFue
e SFgFIeS "é gted B w33
. 9714 & Fig. 4 (0)9] 2AA-EFHA AGAE o
Ao g zZol wgn Twgr & 23 ) AAHANA H
=% ukel Zo| &4hE HA . Fig SolA K

Eajo =
EAE 5

(a) Compartment (b) Trunk

(c) A compartment with a trunk
Fig. 5 Finite element model

o
o

o
o

| . s

olx ueh o], HFRRFNAMNE AT EFY
2 Abo] A¥el THE Foto] T FEo| A
=E pdlgd g9t

3 Al = Hf7)R] Edeld FHE AdE
W AIEN Fapgg s s, FHEY 7
Ho] SFRE AN F ERE YrlaAc

41 Xa 3 EZ I 28 E EN
Fig. 6 3 Fig. 7 2 244 % 293 g5 /W8
4 T S8y 54 Adol:, Table 1 %

Table 2 & €% =¥ Fo4 FHAE fFEeh
A9} viwd Aol Ay B Fgyez
& DHFFIFE LAE 3%l EAstn Y
324 BITE BT o Ay E¥A, 47}
o] =YUE SHAE f3asHMe Edlo &8
e dFe] shgsithe A& QUWE} ohet
Aate) AL UFAe] 93 #HE uk J}TOH
AFete A0t FRHER EE HAolvk

Magnitude{Pa/imis2)}

00007 - L 4 L L L L
50 100 150 200 250 300 350 400

Frequency (Hz)

Fig. 6 Frequency response function (compartment)

Table 1 Comparison of frequencies and modes
(compartment)

1 177.33 175.45 (1.0,0)
2 25843 256.19 (0.1,0)
3 281.59 290.02 (2.0.0)
4 309.56 311.54 (1.1,0)
5 329.25 334.59 (0,0,1)
6 377.86 388.89 (2.1,0)
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Fig. 7 Frequency response function (trunk)

Table 2 Comparison of frequencies and modes (trunk)

1 260.87 255.57 (0.1,0)
2 324.65 332.32 (1,0.0)
3 414.3] 420.55 (1.1.0)
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