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Effect of combining form on sound absorption of
closed-cell aluminum foam perforated
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Abstract: The closed-cell aluminum foams with various specimen thicknesses, perforation ways and perforation rates
were grouped with glass wool. The sound absorption coefficient was measured by standing-wave method, and the effect
of combining form on the sound adsorption of closed-cell aluminum foam perforated was studied. The results show that,
being evaluated by the maximum of sound absorption coefficient, noise reduction coefficient and half-peak breadth, the
specimens with the maximum of sound absorption coefficient at low frequency should be put before the specimens with
the maximum of sound absorption coefficient at high frequency, which shows two peaks of sound adsorption, and greatly
increases the noise reduction coefficient and half-peak breadth. The maximum of sound absorption coefficient increases

slightly in a combination of closed-cell aluminum foam perforated and glass wool. However, the glass wool is apt to

cause environmental pollution. Thus, the combination is unsuitable for sound absorption.
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Fig. 1 Schematic diagrams of melt foaming method process
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Fig.2  Schematic diagram of standing-wave-tube sound

absorption tester
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Fig.3  Schematic diagrams of perforation way for closed-cell

aluminum foam: (a) Square arranging; (b) Triangle arranging
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Fig.5 Schematic diagram of single resonator (a) and

resonant absorption structure (b)
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Table 1 Maximum of sound absorption coefficient, noise
reduction coefficient, half-peak breadth and mid-frequency of

single specimen

Maximum of

Noi Half-peak
sound 01s§ atpea Mid-frequency/
Sample . reduction  breadth/
absorption . Hz
. coefficient Hz

coefficient
A 0.95 0.38 378 500
B 0.94 0.38 949 800
C 0.93 0.45 400 500
D 0.91 0.44 397 500
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Fig.6 Schematic diagram of composite sound absorption

structure

AL, JUEHINGRES R IO [ 5, b Rl g i 7
WA AT proe e, JCIEALA A+B, PN 75 0

1.0

()
508f
5
=
8
80.6r a
= 2
8 -=
So4r | i
g I Q l
el | H
502— : :
A | |

! |
| | | | |
0 400 800 1200 1600 2000
Frequency/Hz
1.0
©)

k=
()
5
=
()
o
(&)
= @
s |21
% 04F | !
<2 }iLﬂ
Eo2f |
A ! !
I 1 ! 1 1 1
0 400 800 1200 1600 2000
Frequency/Hz

7 AW RE 3 EREE

Sound absorption coefficient
I
I

Sound absorption coefficient

0.97 F1 0.993, WS KIIN, Bk RE &k 0.67,
W I AN B A RS AR B e AN TR B S
B B ORI, R I IR SRR A,
P2 JEE & A RSHRAR A A, B2 1)
BB, Rk, WA A% H A S 3
PRATAEALE, A S WA PR XS
A+B Hl B+A WL, BEARZAMH RN, (H
B A AL EA RIS R o 415 A+B 25 Tl
RESE S AR =, T4LE BHA 25152, S5 Ikt
ANBRE . DRI, S P00 O A AR A PR R T
B R B AE A A R T Ja e R TS 11
HHEA

22 ITRLAFLIEA R SWIBREAS

W FT LA A LA AR S B AT A, ik i
FLIHRECEE N 0.3 g/em®, JEEA 10 mm, FT4L%
M 2%, LR 3.5 mm, LHBITT AN IE=/ME. 5
SE MR A BRI 75 R A, ARG AEIAR AR

1.0 )

e
oo
T

=
N
T

=}
S
T

e g
b
: :

0 400 800 1200 1600 2000
Frequency/Hz

0.6

a
- _2_
0.4 N | |
| |
| |
| |
0.2F ! !
| |
; :
0 400 800 1200 1600 2000
Frequency/Hz

Fig.7 1/3 octave spectrograms of sound absorption coefficient of composite sample: (a) Composite A+B; (b) Composite C+B; (C)

Composite B+A; (d) Composite B+D
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Table 2 Maximum of sound absorption coefficient, noise

reduction coefficient and half-peak breadth of composite

sample
- Maximum of sound Noise reduction Half-peak
Composite
absorption coefficient  coefficient  breadth/Hz
A+B 0.993 0.67 1234
C+B 0.920 0.59 940
B+A 0.920 0.45 403
B+D 0.980 0.45 737
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Table 3 Maximum of sound absorption coefficient, noise

reduction coefficient and half-peak breadth of composite

JE 0 10~ 20+ 30 F140 mm [IBEHSMR, BERRR S0
FLIAREBCE 23 o R4

FTHL P FLIIAR AR TS i D0 AN [F) J5 B S A P i s
RECNE 8 iz, WA, BEuE R AL, 0 vi(Es
T3 3. & 8 FIF 3 L, VR A L R R A
IBCHR AT J5L R R MG IR0 I T RGO, T~ 06 o (B B B
JEFESE Tk, AR K. AT AR5,
MU B NG R, A N
ST R A I, o LR i FET g, B s
A BRBERR, LA R RIS, 5 RIEM
BHEARLG, SERIE (A7 M%), Bahaim s
—AMEATFE AN, RIS R T . KT 8 W]
DUE tH, ez gy, BRI 3ss i 5 2 e 8 o,
WS e g 5 (IR AS (a3, LR O, AR
RIS BB o AN R B AL A
JEFTFL LI AR I JE it R A0, M e T
JEAR IR P RE, AR AR S S PE, DRI A A

1.0

08k Thickness of glass wool:

0.6

Sound absorption coefficient

3

0 400 800 1200 1600 2000
Frequency/Hz

B8 FTLISLIIRE S BB AL & W S R 5 1/3 {5 St
S A

Fig.8 1/3 octave spectrogram of sound absorption coefficient
of combination of closed-cell aluminum foam perforated and

glass wool

specimen
Thickness of Maximum of Noise Half-peak
glass sound absorption reduction breadth/
wool/mm coefficient coefficient Hz
0 0.85 0.35 490
10 0.90 0.38 457
20 0.98 0.40 415
30 0.98 0.42 415
40 0.98 0.41 412
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