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Comparison of Sound Insulation Performance between a Simplifiec Test
Apparatus(APAMAT II) and the Reverberation Chamber

Hyun-Ju Kang, Bong-kee Kim, Hyun-Sil Kim, Gyung-Min Lee,

ABSTRACT
Comparisons of measuring apparatus for sound insulation are made between a
reverberation chamber and a simplified test apparatus(APAMAT Il) that is used to
measure sound insulation performance of inner panels for automobiles. Also, theoretical
prediction by using sandwich model are made in order to compare it with experiments and
to consequently provide a design tool. Comparative results show that steel ball excitation in
APAMAT |l has a serious problem with sound insulation performance at the low frequency

region, while speaker excitation gives a good agreements with theoretical prediction.
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Fig. 1 Schematic illustration of APAMAT IL

L] =% Dx—"

APPAMAT 2| Aol olate = JUE 2

HozMt M Ji& Wyl 2xolct 47&

ol ot WE JIX2 7MY JRlezr BERg
= JACh otE ol YAl S EE J|HA JHAlT 2
&71ZI(speaker 7Xl) Atojof Ato|7t UEE2 Hil
2T Aldojct o|2{E HALEE2| A0ls A
MS 9A JtRigiol o2t A X0l REE
£ QUCL 8t ol2AM Fig. 2= HUBSMoAM &
3t ZozZA 10 mm ZEE AR AN 71&
o SEIIRIAl Al 82 Xjo|E HENH T UCt
J80AM 2 85| XMFELS FAH0AM JIAN Tt
ol o5t SEUAEE0| SE 71T Hot A
xNatsln USE o + Ak ASHs It HH
oM EEH S 2ol glsiM ZIAE I
ge xMFEale oM AEs Xto|7t ofjatE

Ct.
= o170 AIBE AIHE XS dashboardz

AIBEE MEeZAM T g 3 SYX|Jt Fig.

% Table 10f =5={0{ RUCL

T | SR I SR SR S S BN

aooustlc cxcnatkm
<=~ mechanical excitation

i ) ' 1 1 1 ! 1 It It It " Iy I 3

2 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000
113 octave band center frequency (Hz)

Fig. 2 Variation of radiation index with excitation
methods; specimen = 10 mm steel [1].
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Fig. 3 Cross sectional view of the specimen.

Table 1 Material properties of specimen.

layer | t(mm)| E(N/m?) density(| Possion| loss
’ kg/m%| ratio| factor
steel 0.8, 2.1e11) 7,800 0.3 0.01
PET 20| 7ed4] 60| 03] 0.1
Heavy .
2 ‘1.8 1900, 04/ 04
layer
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Fig. 4 Comparison of sound transmission loss

between the measured in reverberation chamber
and predicted.
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Fig. 5 Variation of sound pressure level with

excitation methods.
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Fig. 6 Comparison between measurement and prediction.

4. 4

e

RSXE UM XS BISEHOEA
APAMAT Il A8 458 Hiw M3 0|8 =S
FYstct AFHIUE 2951 ciS3 2otk

1) APAMAT llojA EAlo| gheiol A7z 74Al
weeos FIlE ASYsS g2l YIS U
S8 dasiach

2) APAMAT liojME AmF| 7ixlel 2 &
d HEXE 28 o|BEXAT F2
olx UAct o|ZFE siMTH2ZM M=LX|
Y2 ASAR WEN ASUH FEH L
g = A2 Ao[ch

lll_

UXE
o

S W H o

[1] F. Fahy, Sound and Structural Vibration (Academic
Press, London, 1985), Chap. 2.

[2] Z&F, o|FA, HHY, NS, ALY, 1998, ‘Lzt
o Ao AZEY", MZLFZTSIEE 99 FAEE
g =27, pp.634~ 642,

[38] C. L Dym and D. C. Lang, "Transmission loss of
damped asymmetric sandwich panels with orthotropic
cores," JSV 88, 299-319 (1983).

-177-



