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Acoustic Characteristics of Wedge—shaped Anechoic Tiles
with Different Wedge—apex Angles
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Acoustic characteristics of the wedge—shaped anechoic tiles, used as absorbing lining materials for an
ancchoic water tank, wcre investigated for different wedge—apex angles. The anechoic tile base has the
dimensions of 400 mmX 385 mm X 15,5 mm, In order {0 investigate anechoic effect, the wedge—apex angles
30”7 and 60° were selected by using a ray—tracing mcthod, The reflection loss of the anechoic tiles with
and without wedges were experimentally studied at normal incident sound waves in water, In this
experiment, the reflection loss of wedge—~shaped anechoic tiles with the oplimum wedge—apex angle 30°
is larger than one with the angle 60° and one without wedges, The experimental results show that the
wedge—shaped anechoic tiles with the wedge—apex angle 30°, optimized by using ray-tracing method,
turn out better absorbing lining materials of an anechoic water tank.
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Fig. 1. Multi-reflection on Ihe wedge shaped surface for two
different acoustic impedance material.
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Fig. 2. Block diagram of experimental measurement of
sound speed in anechoic tile material.
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shaped anechoic tile.
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Fig. 8. Wedge shaped anechoic tile with the apex angle 30°.
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Fig. 9. Wedge shaped anechoic tile with the apex angle 60°.
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Fig. 10. Block diagram of experimental measurement of
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go|ct, o] £ A5 ALE ST =H H7F Fut
g E}U Q] YAkEEE AXISIACHE]. PR E] A%
A7} (duration time)2 300 us©|®, YARSTH] §HEA]
7t (repetition time)S 100 ms ¢! HHE-3-2 W&34ct,
I3 12 YA Y] ke WiSto) mkE WAl S
2733k 2ot Y FHIRF e diste, 25 kH
2~ 30 kHz9) Faje thgolin whakido] 5 dB oJte]
grolir, 85 kiz~ 100 kHz®| ok tjHof| = 5 dB~
10 dB Apo]9] HRAKEAE 7HEE B & Ut Saigrt
40 kHz9} 80 kHz o)A ¥halEAo] 3713e & =
on o)L Huy 2Rk} gle] EAVE YAk
Suke) gt wpAk B § ma YA st WAshe A
TEof gt AT &+ Aok F3H719 FAZo]
60°%1 F4Ha} erof| thsto], 25 kHz ~ 30 kHz 2} F3t
tGoll Al WirpE Aol 5 dB o|st2 4] H7]7F F2bE)A] o
S B TR e Q] 90} 8|} W ALE 714
1}, 85 kHz ~ 45 kHz2] 23} t o] Al 10 dB~ 15 dB
Arole] 74 & HhEAE 71E & 4 ok 3 50
kHz~ 100 kHzS] F:at ool A ¥hAIEA-E 10 dB 0
3o g2 7HE € 4 Aok F34719) FAZho] 30°
Ql Sigk epdo]l wh3ted, 25 kHz9] FapoliA] oF 10
dB, 80 kHz~ 65 kHz9| Zut<: gjdo]HE 15 dB~ 20
dB o] WhAREAE 7130 E B 4= ATt 70 kHz~ 100 kHz
o] Fapd df o A &} WhAREALE 20 dB~ 25 dB Aol 9]
gregy 7Mg 2 BAREAS 7HEE & 4 Yt

2 =29 APZEn 2N 71 o2 A2} Pk e
Jo] 4)7)7} Rabe]R| S Puy TR epdol v]5e
FurgF EA4o] ol et SAFAYE o851
A7) F A2 7Y FRE el o) 7] HAlge] 30°
A Aol FRRY +=2E AT WY ESY2A I 4T
o) 71 s ¢ 4 ok

1

abty

V.28

Tkt 2ol Y F3A 2 AN EE PR EMY S
71502 A3t g719] HX| 2} wste] ©pE EF25
g nAstg e}, S epd A2 Y8 A% o
o] SFHEAAPAAE 2.14x10° Pa+ s/mE E3E
ok F2ad FAE Y3l Hrid ez TRt ekl
S AAEIR T, 24548 o] &3t 24719 7
zto] 30°¢1 A9 7FY $%t F3EHE 7RIS o84
o8 &% 4 99k

H7|7} §-2hE) 2] ok Hyky Buigke] elUo] SE
e 1A Y8k, “E-Huy Pk elU-87 9
Al Ak E of A YA aEe] et §iSto)
A 2 NS 248t AEAREN H
3 PRk gde] Bl ¢ 0.7~ 0.9, Y AleE
0,1 0[3l2 ZAE|Qct B GFoA A8 5ol 3
oy kg el e guto| Eabo] if9- £2 o AYS
o ¢ AUk

H71 % Fobsr ehde] AtEs Sute) WhAEAS &
Yoz 233tr] Y3, “E-4718 TRk e %
71" A AnojAe} 2ANA, BHY N 59T
SARAHE ol &-3to] AR ESH 79 HA 2| 30°
9} 60°2 H71Y FHIg Bt v S 2P
W 78 2akg el o) Rele 548 syt A
AHEH F34717F B FokeF etdo] E-347)
7 B2E) 2] gL ek by ello]] vl ghali4lo]
2 AL Y 5 A%k B3 FS4719] FR|Ze 30°2+
60°¢l H7]% FHkgk elYo) WiAkeAE vlud At
Z387)1¢] FAzbe] 30°¢] FEIEF epdo] F247|9
LR Zto] 60°¢) FulkF efdof] uldte] WrALEA o] o ¢
2 AL 4gHez ¢ 5 i

2 a7o A A 713 o= At FRIGF Ej o]
7|7} 2R 2] b2 HHY Pk epofl vs}o] Fut

3 S4o) uhe e & 4 U9iT SHEHWE o



$a1o] A 9 A2 T4 Bzbo] 30°91 H)71
2k ealo] SuRE 20 Y BN 1 FEA
Bol R S48 ol2H o2 & W ARY O BF
& 4 99t

22 2

o] ATE 4FSUEHATAES} SHR22 AL
o) }jgo| Aste] 2YEASUE,

B1g¥

1. E, Mayer and E, G. Neumann, Physical and Applied Acoustics,
Academic Press, York, pp. 80-86, pp. 140-143, 1972,

2. R J, Urick, Principles of underwater sound, 3rd ed,, Penin—
sula Publishing, Altos, Calitornia, pp. 125-128, pp. 130136,
pp. 237-290, 1983,

3, A P, Dowling and J. E. Fiowes Willlams, Sound and Sources
ol Sound, Ellis Horwood Limited, England, pp. 82-84, 1983,

Lx|Z0) Ci2 4718 S0 EiQle| 2HRY 0

4, @AM IR ods, "I HI O HA, NI ¥ SYUE
A MR n =27 38(2), pp, 26-32, 1989,

5. L. E. Kinsler, A, R Frey, A. B, Coppens and J, V, Sanders,
Fundamenlals of Acoustics, 4th ed,, (John Wiley & Sons,
New York, p, 126, pp. 526-528, 2000,

6. D. T. Blacksiock, Fundamentals of Physical Acoustics, John
Wiley & Sons, York, pp. 4648, pp, 108-114, pp. 163-173,
2000,

Tt o

e A 7| (Sung Ki Kim)

19761 78 s

19994 2@ MISCisln 223 (0]8IA)
20019 28 AFTUEE 825t (0[S
* FREO) SEREY, UZSRE, A=SEY
9] 7} 2 {Kang Il Lee)

a3 SHYSIX H19S MIES B

e % A % (Suk Wang Yoon)
sl SYEE(X) oA MIES AX



