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Note on Sound Absorption of Perforated Honeycomb
Sandwich Panel Absorbers (2)

Shigeru TAKEUCHI

Department of Physics, Asahikawa Branch,
Holkkaido University of Education, Asahikawa

Abstract

Sound absorption of perforated honeycomb sandwich panel absorbers is characterized
mainly by the resonant frequency and the maximum absorption coefficient.

In the same manner as last time, the resonant frequncy has been calculated by the
formula fy = ¢/2x + /UL where p is the open area ratio, and / is the effective thickness
of the panel and L is the thickness of the honeycombed core.

It was found that the measured resonant frequencies became about the same as those
calculated by the above formula, as the diameter of the hole becomes larger.

In ‘“Studies on the Sandwich Construction Materials” by S. Onodera, the absorption

coefficient «' is given fundamentally by the formula In (1—a) = 4—: (%—%) in

which / is the length of the pipe, ¢ the sound velocity, ' the decay time when the pipe
contains a sample,

The above formula has been improved by researches last time for the inadequate
parts.

In general, the normal incident sound absorption coefficient becomes larger than the
reverberant one in a same sample.
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Fig. 1

Example of absorption characteristics of
perforated honeycomb sandwich panel ab-
sorbers ({ =4 mm, d = 4.5mm, p = 0.143)
with different backing air space L. O;
L=158mm, @; L =20.5mm, x;L=29
mm. Arrows show resonant frequencies
calculated by Eq. (9).
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Fig. 3

Example of absorption characteristics of
perforated honeycomb sandwich panal ab-
sorbers (! = 4mm, d = 3mm, # = 0.100) with
different backing air space L. O; L =15.8
mm, @; L=205mm, x;L=29mm. Ar-
rows show resonant frequencies calculated
by Eq. (9).
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Fig. 2

Example of absorption characteristics of
perforated honeycomb sandwich panel ab-
sorbers (! = 4mm, d =5.5mm, p = 0.064)
with different backing air space L. O;
L=158mm, ®; L=20.5mm, x;L=29
mm. Arrows show resonant frequencies
calculated by Eq. (9).
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Fig. 4

Example of absorption characteristics of
perforated honeycomb sandwich panel ab-
sorbers (! = 4mm, d = 3mm, p = 0. 143) with
different backing air space L. O; L =15.8
mm, @; L =20.5mm, x; L=29mm. Ar-
rows show resonant frequencies calculated
by Eq. (9).
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Fig. 5
Example of absorption characteristics of
 perforated honeycomb sandwich panel ab-
sorbers (! = 4mm, d = 3mm, p = 0.064) wtih
different backing air space L. O; L =15.8
mm, @; L=20.5mm, X ; L=20mm. Ar-
rows show resonant frequencies calculated
by Eq. (9).
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Fig. 7

Comparison of reverberant and normal
incident sound absorption coefficient of the
same perforated honeycomb sandwich panel
absorber (I = 4mm, d = 3mm, L = 20.5mm,
p=0.143). @; arev, O; ay+ Arrows show
resonant frequencies calculated by Eq. (9).
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Fig. 6

Comparison of reverberant and normal
incident sound absorption coefficient of the
same perforated honeycomb sandwich panel
absorber (! = 4mm, d = 3mm, L = 15.8mm,
b=10.064). @; arev, O; ay+ Arrows show
resonant frequencies calculated by Eq. (9).
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Fig. 8

Example of absorption characteristics of
perforated honeycomb sandwich panel ab-
sorbers (! = 4mm, d =5.5mm, L = 29mm)
with different open area ratio L. O p =
0.064, @; £ =, 0.100. % ;p=0.143. Arrows
show resonant frequencies calculated by

Eq. (9.
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Example of absorption characteristics of Example of absorption characteristics of
perforated honeycomb sandwich panel ab- perforated honeycomb sandwich panel ab-
sorbers (! = 4mm, d = 5.5mm, L = 15.8mm) sorbers (! = 4mm, d = 3mm, L = 20.5 mm)
with different open area ratio L. O; p = with different open area ratio L. O; p =
0.064. @; £ =0.100, x ; p =0.143. Arrows 0.064, @; »=0.100. x ; p=0.143. Arrows
show resonant frequencies calculated by show resonant frequencies calculated by
Eq. (9 Eq. (9).
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Sample (b)
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Photo 3 Damped wave (a)

Damped wave (b)

Damped wave (c)



