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ABSTRACT

This study describes the limit and application of the two-microphone impedance tube method to the sound
transmission loss measurement of several sound isolation materials with different physical properties. For the
sound isolation materials having small flexural rigidity, it is shown that the two-microphone impedance tube
method is validated to practically measure the sound transmission loss. For the sound isolation materials having
large flexural rigidity, on the other hand. it is found that the two-microphone impedance tube method is no longer
valid to measure the sound. transmission loss because the regions of resonance and mass law are moved into the
higher frequencies. In addition, in order to accurately measure the sound transmission loss of sound isolation
materials, their size should be decided based on the consideration of the effect of acoustic excitation on their

vibration response.
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Fig. 1 Schematic of an impedance tube

£AAE T AYETH S¥NEI} gL
BNz FH3E 9 5 F 1, AHLY FFALHET
le(f)g}. xl;qxdg‘] 1}7]-’53’5@ ‘QEQ"T‘ Su(f)%
olgstel YA SBAT [(HSh RAEY §
$A47) LHE FY D& 2o

Ih= (Sulh - [1+1Hy (N ~2Re (Hy(Dlcoskmi—x) ()
+21Im [ Hy (N]sink(x; — x2)}/ 4pc sin*k(x; — x2)

L= {SulP - [1+1H (NP~ 2Re [ Hyz (H] cos b x, ~ x3) @
—21Im [ Hyz (D] sink(x, — x2)1}/ 4oc sin 2b(x, — x,)

A NF A (2NN I} Rew ACHTY HAF
Yo} AeiE 2, £ FIF, k=20fce T
4(wave number), ¢ €% YL pcE F719
EAdgdudrolt,

T AYE 4247 Fig. 13 go] #E7dd
Ease] 2 W JSAE FHAso BRI WAL
d %ol FUE A gAEHA gedd a1
A&A AAe] FLYE FAE £ dud A (D)
F 4 29 BAZRYH £AYAEA dE S8F
B&EH TLy,(0E 78 & U

TL y,(N=

14| Hip()V: — 2Rel Hyp(N)] cos ks+ 2Iml Hyy( )] sin ks o)
“{ 4Iml Hyy(N] sinks

10log |

4 (oA BRo| LA SF¢FHEHNL T3
cule F AFAY $ZALEE H,(0THe 23
o] Wasdte AL ¢ F vk #W APy
(mass law)F gl M9 A &A SRFIEHAS
ggaoz AN 4 Yo®

TL(8, ) = 10log {1 +( wmcosB/2pc)%} @

A @AN o' GdFHF, mE ASA GHEH
2 2FEFY WeEg ¥eq) d8n v A
A gde AAYFozRE FALFPA oz
FAHE S AR EE et £ §4 AsA4z
YAatEE AT S GRS AT By AE
of ol2hell AMANE FADAS (6=0" ~ 78 ) o

g AW (field-incidence mass law)& =3}
T $Y¥FAEA TL.(NE AEHTE W
q(ﬁ)

TL gy =20log o(mp)~P )

A (56X P A Qo TEE Aot o
A5 E SEE gdgdez My w9 SR
BAALGE ¥ste degvegeld B dFd4
' F345 B9 HAEE 16HzE 3o 2438
dornz A48 XU HAASsZE PE 49dBR
e AAEAT E FAYALS A SHFH
EY  TLwd NS FELAS WG SYFEIHRE
A TLau(He] BAE dg7 2@

TL pormat (N = TL s () +5dB ®)
3 9% gudagoz JAR S #=

o ¥AY AeAY DRI YA 9
AgA) Bl B @A wgsm,

o W FAFRE sE TEHeT T¥ 4 gl
q_'(7)

__B__‘,_I_{K

fr= 2’V vh Y
K=—FEE ®

T 1201-4%

A (D3 4 ®)H o= dodATo ¥R E(m),
Ke ASA9 #9734 =Rkg -m), r= HFTF

- 884 -



(kg/m®), rE FAm), g5 FHNEEM/SY) 2
gln BE FIARE=Y AF@gE £dd FIEZ=
7F 1Rel3 AFRR A9 A4 BE 1021
olth, & E(Pa)st o ASA9 d@RAFY T}
Fuj & £}

3.A¥
Fig. 2& F 719 vlo]az o] &g dvd=

#e AFEE Y RozA 287 74
=8 A% ¥4 Y

Signal generator
(Type 3107)

FFT Analyzer Personal
— (B&K Type 2825) computer

H: (T

Preamplifier

Power amplifier

2670)
I Mic. #2 Mlc #
R T — 1@
‘% F‘ . QL P o
Hom driver unit x ]Lﬁ

Fig. 2 Experimental setup for sound transmission loss
measurement of sound isolation materials
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Table 1 Specifications of test materials used for this study
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Fig. 3 Effect of the impedance tube diameter on the measured
narrow band sound transmission loss
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Fig. 4 Effect of the impedance tube diameter on the measured
1/3 octave band sound transmission loss
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Fig. 5 Effect of the flexural rigidity of sound isolation materials on
the measured narrow band sound transmission loss
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Fig. 6 Sound transmission losses for sound isolation sheets
having small flexural rigidity
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