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Design and study of variable cross-section back cavity typed
micro-perforated panel absorber

LI Heming, WU Jinwu, LAN Xiaoqgian, SUN Haihang
(School of Aircraft Engineering, Nanchang Hangkong University, Nanchang 330063, Jiangxi, China)

Abstract: How to achieve the broadband sound absorption of the micro-perforated panel (MPP) sound absorber is
one of the research hotspots in designing low-frequency absorber. To solve this problem, a design of irregular back
cavity structure is proposed and applied to the single-layer and double-layer micro-perforated panel absorber, and their
sound absorption performances are studied in this paper. The impedance relationship of each part of the micro-
perforated panel absorber is obtained by the equivalent circuit model (ECM), and their impedance and sound
absorption coefficient are calculated by theory. The theoretical, simulated and experimental results show that without
increasing the thickness of the structure, the sound absorption bandwidth of MPP can be broadened by unequal
volume segmentation of the back cavity through the inner variable cross-section partition, and the structure is
relatively simple. This study provides a design idea for broadband low-frequency sound absorption and its application
of MPP absorbers.
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Fig.1 Schematic diagram of variable cross-section back cavity
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Fig.2 Schematic diagram of the structural back cavity
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Fig.3 Schematic diagram of MPP absorber with structural
back cavity sound absorber
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Fig.4 The equivalent circuit models of SL-MPP and DL-MPP
absorbers with structural back cavity absorbers
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Fig.5 Comparison of the calculated, simulated and tested ab-
sorption coefficients for the SL-MPP structure without
variable cross-section partition

e AW ENr=10 mmi, HEAEHr=r=10
mm, BRI S, [R5 i [
FETE o
1.0
09 r

— =3 mm
= = 7,=6.5 mm
==== =10 mm

600 800 1 000
S Hz
Bl6  THAAR X0 AR THT IR 75 48 R W P P B e

Fig.6 Effects of the top radius 7, on sound absorption perfor-
mance of variable cross-section absorber
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Fig.7 Effects of the bottom radius 7, on sound absorption per-
formance of variable cross section sound absorber
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Table 1 The parameters of MPP in Fig.8

et d/mm t/mm pl%
BRI 0.5 0.5 1
HRAER I 2 0.3 0.5 2
BRI T s 3 0.5 0.5 1

M FLAR I PR TAR AL, WU U [ = A )

[ %€ 45 M) IE B T2 r,=13.5 mm. & 5% D=
50 mm, P2 G EERITIEAR r 0 B2 25075 s i
75 FLAR W 75 25 44 1R TR RS P RE 11 &2 T 4 P 10 BT o
YA r=13.5 mm I, IR 25 075 i 25 10 0 S
HEEE, oTLAME N R, tk4h, e 10
AR T B 6 HAH R 5 R RSE T AR AT 1 i T
(R 75 PE e h 25

1.0
0.9
0.8

o 07

8% 0.6

j*é 0.5
0.4
03}
02}
0.1}

0 4 1 1 1 1 1
0 200 400 600 800 1000 1200
A Hz
——— ?ﬁ*’@%ﬁﬂ?(ﬁ:.’) mm) —-—- ’EE‘?@%%(F}:S mm)
—— S (r=6.5 mm) = = LT 5 (r =6.5 mm)
—— ST =10 mm) e AR T (r, =10 mm)
—h— ZER I (r =13.5 mm) ST T 1 (,=13.5 mm)

B0 THAAR ) o R i B Gl LA P 8 B P R RE R S )
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