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ABSTRACT: In this paper, sound absorption of thin elastic plates installed in a rigid duct is discussed using an
analytic method. The number of plates can be one or two, and each plate might have micro-perforation. Vibration
of the plates and sound pressure fields inside the duct and air cavity are expressed in terms of an infinite series of
modal functions. Under the plane wave assumption, a low frequency approximation is derived by including the
first few plate modes. It is found that the sound absorption coefficient of the plates without micro-perforation

shows sharp peaks at resonance frequencies, and due to the interaction between the plates and air cavity, the
resonance frequencies move as the cavity depth changes. For the case of micro-perforated plates, it is found that
the sound absorption is mainly affected by the perforation ratio. When the perforation ratio is order of few percent,

the sound absorption is almost independent of plate vibration.
Keywords: Sound absorption, Micro perforated plate, Duct, Elastic plate
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Absorption coefficient

Fig. 5. Absorption coefficient of a single steel plate
for different perforation ratio (0.0 %~ 0.1 %). The
cross section of the plate is square with Z= 280 mm,
thickness is 0.2 mm, cavity depth is 60 mm, and
boundary condition is simply supported. The material
properties are: p, = 7800 ka/m?, £=2.1x10""N/m?.
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Fig. 6. Absorption coefficient of a single steel plate
for different perforation ratio (0.1 % ~ 2.0 %). The
plate is the same as in Fig. 5.
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Fig. 7. Comparison of absorption coefficient of a
single steel plate for three cases: 1) no hole, 2) rigid
MPP, 3) elastic MPP. The boundary condition is
clamped, cavity depth is 50 mm, and other conditions
about the plate are the same as in Fig. 5.
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Fig. 9. Comparison of the absorption coefficient of
double elastic MPPs: analytical solution vs. FEM
result. The plates are steel and the boundary conditions
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L=026mL =021m S5 h=h =02mm g=d=30mm, 0.08%

elastic MPP

Absomption coefficient

600

Fig. 10. Absorption coefficient of double elastic MPPs
for three cases. Case I: no hole, Case II: rigid MPP,
Case llI: elastic MPP. The plates are the same as in
Fig. 9 except that h, = 0.2 mm.
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Fig. 11. Absorption coefficient of double elastic MPPs
for different thickness and perforation ratio of the
plate 2: h, = 0.3 mm, o, = 0.03 % and h, = 0.2 mm,
o, = 0.02 %. The other conditions are the same as
in Fig.10.
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