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Research on the sound absorption performance of micro-
perforated panel absorber under small local conditions

LI Bin, LI Hui, SUN Guo-hua, DU Hua-tai, MA Wei-dong, SUN Zhi-yong,

XIAO Yong, ZHANG Ying-yi
(Shandong Non-metallic Materials Institute, Ji'nan 250031, Shandong, China)

Abstract: The micro-perforation is successfully made on the Imm thick carbon fiber reinforced resin sheet. Based on
this, a sandwich micro-perforated absorber is prepared. The influence of local condition on the sound absorption of this
absorber is studied by the impedance tube test method. The results show that the addition of small back cavities has a
strong inhibitory effect on the sound absorption of micro-perforation, and the sound absorption frequency of mi-
cro-perforation is shifted to high frequency region and the sound absorption coefficient is reduced. In this case, there is no
synergetic sound absorption of micro-perforation. The electro-acoustical equivalent circuit model might not be applied
to predicting and designing the sound absorption characteristics of this absorber. Based on the acoustic theory such as
Helmholtz sound absorption method, a method of calculating the sound absorption characteristics of micro-perforation
under small local conditions is established, which could solve the structural design problem of sandwich mi-
cro-perforated absorber with small back cavities, and prepare for the next step to optimize the structure of such absorbers.
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Fig.1 The structure diagram of SMPA sample
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Fig.2 The projection drawing of micro-perforated state
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Fig.3 The comparison of the calculated results of micro-perforated
panel’s sound absorption characteristics with literature data
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Table 1 The effect of different cavity depths on the sound absorption
performance

iR W S
mm g, g, VEREERHz fyHz o VMRS

10 814 0.94 666~995 857 0.89  709~1 060
20 570 0.96 440~739 661 094  530~823
30 462 0.97 341~625 564 095  442~739
40 398 0.98 284~557 505 096  380~663
50 354 0.98 245~510 502 092  200~650
60 321 0.99 217~475 455 0.95 182~602
70 296 0.99 195~449 447 0.95 160~580
80 276 0.99 178~426 425 0.95 140~550
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Fig.5 The sound absorption characteristics of the SMPAs with
different back cavity diameters
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Table 3 The sound absorption characteristics of the SMPA with &25
mm cavity diameter, 20 mm cavity depth and different hole

numbers
L3 SEll £, /Hz 1BIEAH L
253 0.95
4 420 1.35
9 580 1.64
21 725 1.56

F4 25 mm fERE, 20 mm BEERFANEIFLEEY SMPA I AHEIEE L
Table 4 The correction value L of SMPA with ®25 mm cavity diam-
eter and 20 mm cavity depth and different hole numbers

L% BiEE | % @iRE | A% BEE

n L n L n L

1 0.95 8 1.62 15 1.65
2 1.11 9 1.65 16 1.63
3 1.24 10 1.67 17 1.61
4 1.35 11 1.68 18 1.59
5 1.45 12 1.68 19 1.58
6 1.52 13 1.68 20 1.57
7 1.58 14 1.66 21 1.54
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Table 5 The verification of the f; correction of the SMPA with &25
mm cavity diameter, 20 mm cavity depth and different hole

numbers
Jotl Bl /Hz e
sy - —— fo bR
¥ Foklh BIEWzZl  BIEEZN {i/Hz
EA 2R A 2R A )
2 195 293 333 360
3 239 359 385 384
4 275 414 425 434
5 309 463 460 450
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Table 6 The computed and tested f; values of the SMPA with differ-
ent cavity diameters and cavity depths

B IEHT 22 e 2%

g BEE/mm JEE/mm AR fy o B S fo/Hz
1 4.60 19.94 1128 469
2 9.54 20.00 543 388
3 14.60 20.00 355 306
4 19.54 19.96 265 259
5 24.60 19.80 212 253
£7 TREERF. 20 mm FERAY SMPA iHE8) £ & IEIIE

Table 7 The verification of the f; correction of the SMPA with dif-
ferent cavity diameters and 20 mm cavity depth

E=5 B B Bo% X/ —
F5 HEER/mm VEE S
21.8 257 259
2 15.6 294 283
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