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Abstract. The paper presents the results on the absorption sound testing of an ultralight 
cellular composite material AlMg10-SiC, obtained by sputtering method. We have chosen this 
type of material because its microstructure generally comprises open cells (and relatively few 
semi-open cells), evenly distributed in the material, a structure that, at least theoretically, has a 
favorable behavior in relation to sound damping. The tests were performed on three types of 
samples, namely P11 – AlMg10 – 5%SiC, P12 – AlMg10 – 10%SiC şi P13 – AlMg10 – 
15%SiC. The 15% SiC (P13) cellular material sample has the best sound-absorbing 
characteristics and the highest practical absorption degree. 

1.  Introduction 
Sound is a form of mechanical energy which traverses the environment from the source of noise in all 
directions. The noise control process involves blocking its paths and eventually eliminating sound 
energy wherever possible. 

The sum of all absorptions and reflections of sound waves, determined by the interactions with the 
environment through which the sound propagates creates a "picture", a soundtrack in the human ear. 
This phenomenon can be estimated by a parameter called NRC (Noise Reduction Coefficient). This is 
one of the most frequently evaluated and imposed features because it is closely related to the acoustic 
absorption curve. According to the American Standard ASTM C 423, this parameter is calculated as 
the average of the absorption values for 250 Hz, 500 Hz, 1000 Hz and 2000 Hz frequencies, with an 
approximation of 5%. The acoustic absorption degree (αW) is a parameter determined by a method 
indicated in EN ISO 11654 [1], the degrees of absorption measured in practice (according to EN ISO 
354 [2]) being calculated in practical sound absorption degrees (αp) for each frequency band that lies 
on an octave. 

According to the standard, the reference curve is plotted over the variation curve of the practical 
degree of absorption, indicating the existence of deviations zones between the theoretical and 
experimental values [3]. From graphical representations it can be deduced that if, in the range of the 
tested frequencies, the trace curve corresponding to the measured values is above the reference curve, 
then the tested material absorbs obviously more than is estimated by the αW value. 

The fragility of many sound-absorbent materials has led to researches in order to eliminate this 
unwanted mechanical feature. As there is on the market a new class of sound-absorbent materials 
based on cellular composites, mainly used in the construction of trucks and heavy machinery, military 
industry and aeronautics industry [4-7], we chose to test an ultralight composite material type 
AlMg10-SiC.  
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2.  Experiment 
To perform the experiments we took samples (40x40x20 mm, Figure 1) from a AlMg10-SiC ultralight 
cellular composite material obtained by the bubbling method [8], which were then subjected to the 
sound absorption tests. We have chosen this type of material because it microstructure generally 
comprises open cells (and relatively few semi-open cells), evenly distributed in the material, structure 
that, at least theoretically, has a favorable behavior in relation to the sounds damping. The testing of a 
sound damping element is done on an installation (noise analysis cell), which simplified scheme is 
shown in Figure 2. 

 

 
Figure 1. The overall appearance of the 
AlMg10-SiC composite test plates. 

 
It includes an acoustic source, an enclosure with a window with an antisound element (the anti-

noise element or component to be tested), a sound collector placed inside the enclosure and an 
automatic signal processing system. We used a NORSONIC Nor 850 [9] equipment, with a Klain & 
Hummel AK120 signal generator and amplifier [10] and a data acquisition system. 
 

 
Figure 2. Schematic representation of sound damping 
measurement cell; 1 - primary sound emission source, 
2 - emitted sound, 3 - sound damping element (made 
of composite material), 4 - test enclosure, 5 - sound 
receiving device, 6 - computerized recording and 
processing data system. 

 
Because, in general, the most frequent noise and physical discomfort frequencies, for example, in 

the field of automotive and railway transport, are between 250 and 2000 Hz [11], we chose to perform 
the experiments in the frequency range 100 ÷ 2600 Hz. 
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3.  Results analysis 
The experimental obtained results regarding the level of sound absorption by AlMg10- SiC ultralight 
cellular composites are shown in Figure 3.  

From the experimentally obtained data it is observed that the cellular materials best absorbs the 
sound, regardless of the percentage of SiC, in the frequency range of about 900 ÷ 2000 Hz, having, in 
principle, practical absorption degree values greater than 0.35. It is also clear that these materials are 
not recommended for damping low-frequency sounds (below 600 ÷ 700 Hz). The cellular material 
with best sound-absorbent characteristics is that with 15% SiC (P13) – the highest degree of 
absorption (0.52) at 1200Hz; in terms of this last parameter, the 10% SiC composite is quite close to 
the first (with a value of 0.47), but at a slightly higher frequency (1800Hz). The most unfavorable 
from the point of view of sound absorption behavior is the cellular composite with 5% SiC (whose 
practical degree of absorption does not exceed 0.37%), fact that is explained by its cellular structure 
more unfavorable to the absorption of sounds (smaller cells, lower relative porosity). 
 

 
Frequency 

Hz αp - P11 αp – P12 αp – P13 

100 0,08 0,11 0,12 
300 0,14 0,16 0,21 
500 0,20 0,21 0,27 
700 0,25 0,27 0,35 
900 0,29 0,31 0,46 

1000 0,32 0,35 0,49 
1200 0,33 0,37 0,52 
1400 0,37 0,41 0,50 
1600 0,36 0,45 0,46 
1800 0,34 0,47 0,45 
2000 0,32 0,39 0,42 
2200 0,29 0,33 0,40 
2400 0,24 0,25 0,39 
2600 0,22 0,24 0,38 

Figure 3. Experimental data concerning the variation of 
the practical absorption degree depending on frequency; 
P1i - cellular composite samples, i = 1, 2 or 3 
corresponding to the percentage of SiC (5, 10 or 15%). 

 
It is thus clear that, for these types of ultralight cellular composite materials, the technical field of 

interest in which the sound damping occurs is limited to frequency values in the 800-2200 Hz range 
(especially for 15% SiC material), the attenuation parameters depending on the degree of resonance 
damping that occur in the composite, especially for this frequency range [12-14]. In addition to these 
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favorable sound absorbent characteristics, the experimented cellular composites combine these 
properties with mechanical strength ones, with a very good resistance to higher temperatures 
compared to other commonly used sound absorbent materials [15-17]. They are also completely 
recyclable, the absorption properties remaining constant over time. That is why I consider that these 
materials can be recommended for the damping of sounds and vibrations in the many fields like auto, 
railway, etc. 

4.  Conclusions 
AlMg10-SiC ultralight cellular materials best absorb the sound, regardless of the percentage of SiC, in 
the frequency range of about 900 ÷ 2000 Hz, basically having practical absorbance values greater than 
0.35. 

Tested materials are not recommended for damping low-frequency sounds (less than 600 ÷ 700 
Hz). 

The best sound absorbent features were observed for the cellular material with 15% SiC, this one 
having the highest degree of absorption (0.52) at 1200Hz. 

Experimental cellular composites combine sound absorbent properties with mechanical strength, 
with a high resistance to higher temperatures compared to other commonly used sound absorbent 
materials. 
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