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An Experimental Study on the Absorption Performance of Ceramic Materials
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ABSTRACT

In this study, the acoustic properties of ceramic sound absorbing materials with different thickness and bulk

density were investigated in terms of characteristic impedance, propagation constant, and absorption coefficient.

The well—

known two—cavity method was used for evaluating those acoustic parameter values. Also, in order to

validate the experimentally measured values, the results were compared with the results obtained from Chung and

Blaser’ s transfer function method and SWR method. The experimentally measured values of normal absorption

coefficients were generally agreed well with the corresponding values from the transfer function method and the

SWR method. Based on the experimental results, the following conclusions could be made. The magnitude of the

absorption coefficient and the frequency range of the maximum absorption coefficient were controllable by changing

the thickness and bulk density of the sound absorbing materials.
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Fig. 1 Configurations of the two—cavity method.

Two—cavity method: Fig. 1o T=AE uvle} o] A
7 HY "EFEe do] 1,94 wWe madyds 7,3
s dud A 7z gl ,d we xdad
2 Z,9 vl 9dAs 7, & o] &8t AR 544
EdA Z9 AIPE 5 Altels WHOR AN o

20l L

F

3 2
A ZsleQ(Zbl_ZbQ) ZbIZbZ(Zsl 52) )1/2 1)
©T (Zy=2p) ~(Z~Z )
1 Zsl+Zz? Zblizc (2)
7_271 " ZSI_Z(', Z?)1+Zc

21 (D9 &35 99 H3: EAAuEA9] Ay} oF
(18 F3&5 Zes Ag=n, 4 (2)9 & FarRY
75 dERdTh = A (D)3 4 (2) o ArE /\139] B
AW EA 7,9 Z,5 S E8te] ek whdel, )

FR QAR 7,5 7,5 ol Aoz Far

Zy = —3jZ,;, cotkl, 3

air

Zyy = — jZ,;, cotkLy 4)

air

A @ A @A ke 379 S 7,5 29
R [SPNT F i Ty R R

0 FLARY SAQARA) AP E 29 AR
o FA7k AL WFEe] FEZo tE A9 %
"SI ZE vg AE ol gl 78 4 Ytk

Zy cosh('yl) +Z sinh ('yl)
s 7, sinh(y1) + Z cosh(4l)

T4 (59 BHYTEA
A F&E a7t Polar,

N R NGEEDE

1 Zsizazﬁ (6)
“ 7.+ 2,
3.4 ¥
Table 12 Aekal A EeAe AA

B At o]&d 2l =
vrebd Zlojth, Aleb Al SaAls shfE ok
A717F 1~3mm<! A= FAs] & erx%
z¥9, 7 ¢J2ke] 242 Table 13 Zth
Aol Mg FA+= 0.018me 0.04m F F7 O]”%
25 0.07mo]t}.

Table 2= AlF9A F5A49 F54863% vlud 57
oz A& F5gololst ZeloAH S Alde
el Zlolt}. AR89 s BF 0.02melw, A&
At A F5AL s4e 0.07m=E A28k

ﬂll'ﬂ::,
2
_>1:
]1‘.9,
5y

Table 1 Specifications of ceramic absorbing materials.

Thickness Xolume Composition Parltlcle

) ensity (Wt%) size

(kg/m?) (mm)
HE ;70

No. 1 0.018 1588 HAE 110 1 ~3
Frit : 20
IHE 60
psh=, - 10

i=4 .

No. 2 0.04 1039 Frit -0 1 ~3

Flux : 10

Table 2 Specifications of steel wire and polyester

wool absorbing materials.

Thickness Volume density .
Materials
(m) (kg/m®)
No. 3 0.02 1300 Steel wire
No. 4 0.02 87 Polyester wool

164



Fig. 2 AR BRQURAS S48 g 49%
2] €] 7HE“:E SAISE Zlolrh dudAaze] dol= 1mo]
i, AFE 0.07melth # YFSels AgATE FAE]
om, *4712 sl FaEA 719 Ay oA
B Frielgol vl PR 9 S Rees
o]Fo] 7hs st A|g AEo] AAEo v A AE A
WAl F5ARE AAT F, FEzlolE: WA &+
A5 Y EAE S

Personal Computer

Speaker X Rigid wall

(35.4 ~5kHz) Impedance tube E‘E.E‘L. Test material 1g1d wa
Microphone
(B&K Type 4938)

O

Horn driver unit

Cavity
Fig. 2  Experimental apparatus for the impedance
measurement of ceramic absorbing materials.
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Fig. 3 Measured characteristic impedances of
ceramic absorbing materials.
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Fig. 4 Measured propagation constants of ceramic
absorbing materials.
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Fig. 5 Measured absorption coefficients of ceramic
absorbing materials.
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Fig. 6 Comparison of the Measured absorption
coefficients for each different absorbing
materials.
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