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Simulation for the sound absorption of micro perforated panels with

metal fibers using finite element method

LI Chenxi HU Ying HE Liyan
(Comac Shanghai Aircraft Design and Research Institute, Shanghai 201210, China)

Abstract To broaden the sound absorption bandwidth of micro perforated panels (MPPs), the finite element
models for the acoustic properties of an MPP without and with inserted metal fibers are conducted in this paper.
Based on the FEA models the sound absorption coefficients, the acoustic impedances, and the distributions
of the particle velocity in a perforation were investigated. These models are validated by the measured sound
absorption coefficients of an MPP without and with metal fibers. The simulated and measured sound absorption
coefficients agree with each other. It is also found that the metal fiber insertion is able to broaden the sound
absorption bandwidth due to the increased acoustic resistance resulted from the increased viscosity. This
paper indicates that the FEA modeling can be used to simulate the acoustic properties of MPPs with complex
structures. It can illustrate the effect of the complex structures on the acoustic properties of MPPs vividly and
is worth of further research.
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Table 1 Structural parameters of the
MPPs and the inserted fibers
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Fig. 1 FEA models of a perforation of the MPP

without and with metal fibers
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metal fibers, perforation only
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Fig. 4 Comparation of the sound absorption
coefficients obtained by the classic theory, the
proposed simulation, and the measurement, the

depth of the backing cavity is 10 mm
2 FAHMFILRBRTREAXIEIIE

2.1 FAHEMFILIRASZ

SR A SR H A BR e R, AR SCHi 46 T %
N LR o FUAR . 2 FLARC B 20 S8R T 1) 1,
WME1IRMESEMSEA S8 7 L. T4
WE 5w, KRS HnE 1R. B6Z2FEAN1L
MR AR 21 24 )5 PR 27 FLAR

K5 AN LR AT 4
Fig. 5 The copper fibers inserted into the MPP

Bl6 o NRA4EEINEEFUIR, FANAF4EEE N 11 R
Fig. 6 The MPP with 11 copper fibers inserted

2.2 FAYEMFIRMKREREURE
AR FH BT AT R R R BCAS, a0l 7 p
TN o AR F 2 B&K 2 7] 4206 B FEL BT K& 3L
ERC AL 75 A8 R OK A, (55 RE RGN Pulse
3560C £4t, 3 H E M 515 5 478U .
it
e E E’ RS

K7 FHSTEVEIIE S AU E K
Fig. 7 The measurement of the sound absorption
coefficient using the impedance tube with two mi-

crophones

Tl FLARGZE 18 75 5 PN — > 10 mm J2 1) 2
SZEN G o M T R A W % 75 2 2 TH)
A% 3% R A, DLSETE 5 HH o LA 5 a8 s 5 45
FEFRITR P A B Jim 2 JE SN R AE AT FR e 7 AR 7Y
RS, (EURT BLF 07 A 2 A BTN _E s A I R
7 BE B RATALN 5 I 2 Js O 2 FLAROR BEL BT, AT 7
B SR SLBOR S R B 25 8 B bl i
HERESRE T REEEERREL LTSS
LT U8 o & Jm AT 4 5 2N Ja A IS, A0t B
AR J 2 PR FO PR 2 mm PR

3 FAHKNFARRERBARERSH
HEERAIFSEE

3.1 EBENFHENMEFFLIRIRAE R BEIR

ARSORS B T B SLR N 3R TIR V11 AR &R
2T Y Ja WS R BN A R A RIR S5 R, 20t
KIS FIE 9 Frzm o A & RANA I 45 R ¥ 5 A7 Ja =5
R, 5 T R B 2.2 W ik . ] 8 IR &R
K B as R o, i 7 NP AERCR RIS N, s &
ARV AT AR, MR P AR BBV (L HR B AR ) RS
Bhe P9 A6 25 2R o3 A ] F W PRI L 03 i)
R B RS . B 10 9IRS AR B & 28 N 2F
Y AR SR 19 10 S5 AL AR RN 2 280 5 PR AR & L AR
7 FLARCER SR AT B0 5 N LT 4R 1 05 FLAROR S AR L
BIRE, S as KA BORZE S IEW] 7 A IR IT
BRI 5 N LT 4E (1 o FLARCEAT D L s B2k . i
USR] L, AR SR A PR TR R T AT RO 2 A
LT YR o T SR P SR



958

2 A7F

2019 %£ 11 A

1.0
—
o8 3 ARCF 4
— ThUE
- —— 11
So
W&
£ o4
0.2
0

200 400 600 800 1000 1200 1400 1600
W& /Hz

B8 s B o FLAR 5 o A1 4Rl 2 FLAR IR S R AT
i 4R

Fig. 8 Simulation results of the sound absorption
coefficients of the classic MPP and the MPP with
copper fibers
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Fig. 9 Experimental results of the sound absorp-

tion coefficients of the classic MPP and the MPP

with copper fibers
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Fig. 10 Analytical results of the sound absorption

coefficients of the classic MPP and the MPP with

copper fibers, using the equivalent diameter and
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