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1. Overview 
Tests were performed to determine dynamic stiffness of six sound insulation materials for floors according 

to standard ISO-EN29052-1 (former ISO 9052:1992). This standard specifies a test method for resilient 

materials used under floating floors in dwellings.  

The measurements were performed in the Division of Engineering Acoustics at Lund University, in the 

MTS room laboratory. The measurement process took place between February 3rd and March 27th, in 2020. 

The temperature in the laboratory was constantly around 20°C and the relative humidity around 20%.  

An overview of the summarized results of this report is presented in Table 1.1 below, for the six materials 

tested. The values presented correspond to average numbers (5-6 samples of each material were tested). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Teknisk Akustik LTH 

Technical Report, date: 2020-06-15 

 



2 
 

Table 1.1: Summary of results. Measured resonant frequency and dynamic stiffness of six materials. 

Test material Resonant frequency 
fr [Hz] 

Dynamic stiffness (s=) 
s’t [MN/m3] 

dB1                   

74.1 44.2 

dB2                   
76.8 47.5 

dB3                   
84.7 57.7 

dB4                   

82.0 54.1 

dB Wood         
73.6 43.6 

dB Compact    
77.3 54.1 

 

2. Test objects 
The tested materials were provided by Aprobo AB, Sweden. Namely, the measured objects are dB1, dB2, 

dB3, dB4, dB Wood and dB Compact. They all consist of porous rubber with different thickness and 

porosity. At least five samples of each material were tested, each sample was cut to a size of 200x200 mm2, 

which is the test surface indicated in ISO-EN29052-1. 

3. Method 
The material specimens were tested according to the standard ISO-EN29052-1. Force and displacement 

were measured using an MTS 810 machine with FlexTest 40 Digital Controller. The samples were placed 

in the machine on a flat stainless steel baseplate with a smooth surface, then a stainless steel load plate was 

placed on top. The load plate weighs 3172 g. Above the load plate in the machine, centred and vertically 

aligned with the base plate, a 500 N load cell was placed. Attached to the load cell, there was a steel rod 

with a hemispherical tip through which the force was transferred from the load plate to the load cell. The 

base plate was excited in a sinusoidal motion during a frequency sweep from 1 to 100 Hz, applying force 

to the sample. The total force on the sample, applied force and load plate, amounted to 80 N. The setup 

complied to the standards instructions for closed cell materials, see a sketch in Figure 3.1. The actual setup 

used is depicted in Figure 3.2. 
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Figure 3.1: Test setup as depicted in the ISO-EN29052-1. 

 

Figure 3.2: Test setup with test specimen, load plate, load cell and steel rod. 

 

A sinusoidal excitation signal was used, and the displacement of the base plate was measured with the built-

in Linear Variable Differential Transformer (LVDT). The LVDT converts linear displacement from a 

mechanical reference to a proportional electrical signal containing phase and amplitude information, similar 

to an accelerometer, through electromagnetic coupling. The resonance frequency was then estimated by 

linear extrapolation to zero force amplitude, as suggested in the standard.  

The dynamic stiffness per unit area of the tested material is determined using Eq. 4.1 if the airflow resistivity 

in the material is between 10 and 100 kPa s/m2, or Eq.4.2 if airflow resistivity is greater than 100 kPa s/m2.  

at sss '''   (4.1) 

tss ''  (4.2) 

ts '  is the apparent dynamic stiffness per unit area of the material, and as '  is the dynamic stiffness per unit 

area of the enclosed air in the material, calculated using Eq. 4.3 and 4.4, respectively. Then, m’t is the total 

mass per unit area during the test, p0 is the atmospheric pressure, d is the thickness of the test specimen 

under applied static load, and ε is the porosity of the test specimen. Air flow resistivity was not technically 

measured during this test, but was given (or estimated) by the supplier.  
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Dynamic stiffness defined as the ratio of dynamic force to dynamic displacement is given by Eq.4.5, where 

F is dynamic force acting perpendicularly on the specimen, S is the surface area of the specimen, and Δd is 

the resulting dynamic change in thickness of the material.  
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4. Measurement uncertainty 
For the force signal the measurement uncertainty is less than 3% according to the latest calibration 

document. Recent calibration data for the LVDT is lacking, but the displacement measurement error is 

assumed to be less than 0.5%. However, the amplitude decreased with higher frequencies and small 

displacements, less than 0.01 mm, tend to drown in noise. The resonant frequency was calculated using 

linear regression, and when applied to a non-linear curve this is very sensitive to which part and how much 

of the curve is included. In this case the part of the curve comprising 0.5-100 Hz was used for all materials.  

 

5. Results 
Firstly, a summary of technical specifications for all materials is presented in Table 5.1. The measured 

results are presented in the following Tables 5.2 and 5.3. Analytical measurement curves of the dynamic 

stiffness across the frequency range of interest 1-100 Hz are depicted in the graphs of Figure 5.1. 
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Table 5.1:  Material specifications according to Aprobo AB. 

Technical specifications   
dB1   

 

Width 1,37 m 

Length 11,0 m 

Total area 15,07 m2/roll 

Thickness 3,0 mm 

Weight 2,3 kg/m2 

Porosity - 

dB2   

 

Width 1.37 m  

Length 11.0 m  

Total area 15.07 m2/roll  

Thickness 5.0 mm  

Weight 3.02 kg/m2 

Porosity - 

dB3   

 

Width 1.37 m  

Length 8.00 m  

Total area 10.96 m2/roll  

Thickness 10.4 mm  

Weight 3.93 kg/m2 

Porosity - 

dB4   

 

Width 1.33 m 

Length 8.24 m 

Total area 10.96 m2/roll 

Thickness 12 mm 

Weight 4.07 kg/m2 

Porosity - 

dB Wood   

 

Width 0.685 m 

Length 14.6 m 

Total area 10.0 m2/roll 

Thickness 3,0 mm 

Weight - 

Porosity - 

dB Compact   

 

Width 0.685 m 

Length 11.0 m 

Total area 7.54 m2/roll 

Thickness 2.0 mm 

Weight 2.89 kg/m2 

Porosity - 
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Table 5.2:  Measured dynamic stiffness and approximated resonant frequency of tested materials. 

Material and 
samples 

Resonant frequency 
fr [Hz] 

Apparent dynamic stiffness 
s’t [MN/m3] 

Air dynamic stiffness  
s’a [MN/m3] 

dB1    
1 73.5 43.5 - 
2 74.7 44.9 - 

3 73.7 43.8 - 

4 74.2 44.3 - 

5 74.1 44.2 - 

6 74.2 44.4 - 

Average 74.1 44.2 - 

dB2    
1 81.9 54.0 - 

2 75.3 45.7 - 
3 76.2 46.8 - 

4 76.7 47.4 - 

5 75.1 45.4 - 

6 75.7 46.1 - 

Average 76.8 47.5 - 

dB3    
1 83.0 55.5 - 

2 86.0 59.6 - 

3 84.6 57.5 - 

4 83.5 56.1 - 
5 86.2 59.8 - 

Average 84.7 57.7 - 

dB4    
1 83.9 56.7 - 

2 80.4 52.0 - 

3 81.3 53.1 - 

4 80.4 52.0 - 

5 84.0 56.8 - 

Average 82.0 54.1 - 

dB Wood    
1 73.7 43.8 - 

2 73.8 43.9 - 
3 74.2 44.3 - 

4 71.6 41.3 - 

5 74.1 44.2 - 

6 73.9 44.0 - 

Average 73.6 43.6 - 

dB Compact    
1 76.0 64.0 - 

2 76.4 64.7 - 

3 77.6 66.7 - 

4 77.2 66.0 - 
5 78.3 67.9 - 

6 78.2 67.6 - 

Average 77.3 54.1 - 
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Figure 5.1: Measured dynamic stiffness (blue lines) and Gaussian mean (black lines) of tested materials. The frequency range 
of interest is 1-100Hz. 

 


