Acoustic Properties of Aluminium foam
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Metal Foams

Acoustic Properties - Overview
Airborne Sound
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Metal Foams

Acoustic Properties - air borne sound

Sound absorption coefficient as function of excitation frequency measured for
| Al foam produced according to the IFAM process
(foam density approx. 0.5 g/cm3, surface cut off)

ource: Prof. H.-P. Degischer, TU Wien
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Metal Foams

Acoustic Properties - air borne sound

Sound absor[)tion coefficient as function of excitation frequency measured for
' ALPORAS foam (foam density approx. 0.37 g/cm?,

surface cut off)

Source: Shinko Wire Co., Ltd.
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Metal Foams

Aluminium foam sandwich AFS

Materialeigenschaften, Dampfung

AFS
Dichte 0.9 g/cm”3
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Metal Foams

Damping properties (structure borne sound) of
p/m Aluminium foam
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Metal Foams

example: arm of a textile machine

Textile machine arm with an Alporas
foam core : 1590mm x 280mm x
160mm, 60% reduced amplitude of
resonance frequency, production:
appr.1000/a

source: von der Au MetallgieBerei
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Metal Foams

Example: sound reduction of a gear wheel

Kunststoffzahnrad

Ideales
Zahnrad

Werkstoffverbund-
Zahnrad

Stahlzahnrad
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Metal Foams

gear wheel: manufacturing steps

1. Schritt 2. Schritt
Drahterosion der Einkleben des Al-Schaums
Al-Schaum-Geometrie in die erodierte Geometrie
Ausgangs- ’
zustand:

Stahlzahnrad

Kleber: Epoxydharz SKC 58

m=4625 g m=3030 g m=3156 g (-32 %)
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Metal Foams

gear wheel: 2nd generation
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Metal Foams

Sound pressure level vs. rotational speed (torque = 50 Nm)
Comparision: Al foam <-> CFK (carbon fibre reinforced plastic)
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Metal Foams

Sound pressure level vs. torque (rotational speed= 700 1/min)
Comparision: Al foam <-> CFK (carbon fibre reinforced plastic)

=>» sound pressure
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Metal Foams

Damping of APM Aluminium hybride foam

ram of a 5-axis milling centre

=» aim: improvement of tracking accuracy and material removal rate
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Metal Foams

Damping of APM Aluminium hybride foam

ram of a 5-axis milling centre
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=> tracking deviations reduced by 50%

= material removal rate increased by 100%

machine tracking test
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Metal Foams

Damping properties of syntactic metal foam

Loss factor k

0.1000 A
+ Holz
* PVC
+*EBMMA —+ Pb
¢ WmumpTeP"’"e“‘
0.0100 A
10wt%S60HS
-10 .
+ Graphit 5wt%S60HS
0.0010 A
Cu
Bronze* >
Invar+0wt%S60HS
Al-leg. O,n
0.0001 ] |
0 o0 100

Young’s modulus [MPa]
loss factor of syntactic INVAR foams (FeNi36)

150

\

Z Fraunhofer

IFAM



Metal Foams

Sound velocities of syntactic metal foams

Material Density [g/cm3] Sound velocity Sound velocity
(longitudinal) (transversal)
[m/s] [m/s]

AlSi9Cu3 2.70 6320 3130

AlSi9Cu3- 1.26 4510 2570

S60HS foam

Zinc alloy 410 7.14 4170 2410

Zinc alloy 410 2.24 3330 1935

- S6OHS foam

=» reduced sound velocities

=> suitable as impedance matching material
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