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1. Introduction  

ATCP Physical Engineering equipment and products were projected and manufactured to provide 

a long - lasting and top - rated performance.  This Installation and Operation Manual contains all 

necessary information regarding the use and maintenance of Software Sonelastic Ñ. 

  

 

Read this manual carefully before using the software . Improper use may 

damage it  and affect  its  performance . 

 

 

2. Definitions  

Impulse Excitation Technique:  The Impulse Excitation Technique is a non -destructive 

technique to determine the elastic moduli and damping of materials by the resonance 

frequencies of the test specimens. ASTM E1876  is the main standard s related to the Impulse 

Excitation Technique.  

Resonance frequencies:  Specimen natural frequencies of vibration.  

Elastic modulus: Elastic modulus or Youngôs modulus is defined as the slope of the stress-

strain curve at the elastic region, as described by Hookeôs Law. The elastic modulus determined 

by Impulse Excitation Technique is termed as dynamic elastic modulus.  

Damping:  Damping is the phenomenon by which mechanical energy is dissipated in dynamic 

systems. It is directly linked  to the presence of defects and to the material microstructure.  

 

3. Applications and features  

Sonelastic ®  Software is dedicated  to  non -destructive  characterization s of  materialsô elastic 

moduli  and damping by  Impulse Excitation T echnique, according to the ASTM E1876 and 

correlated standards.  Sonelastic ®  Software was developed to be used alongside Sonelastic ®  

Systems.  

Sonelastic ®  Software is a transient vibrations ô analyzer from which it  extracts  the frequencies 

for  elastic moduli  calculation  and the respective  decay rate  for damping calculation. The software 

identifies the resonance  frequencies and respective damping ratios by processing the specimensô 

acoustic response to a mechanical impulse excitation . 

To be used , the software should be installed on a  computer (desktop or laptop ) with the  Windows 

11 operati ng  system.  
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4 . Specifications  

Frequency range  ................................ ................................ ....   20 Hz -  96  kHz 

Elastic modul i measurement range  ................................ ...........   0.1 -  1000 GPa  

 

 

5 . System requirements  

Compatible operating system  ................................ . Windows 11 

Sound card  sampling rate 1 ................................ .....  48  kHz (minimum) -  192  kHz  (maximum)  

Free HD space  ................................ ......................  4 Gigabytes  

Available USB ports  ................................ ..............  01 port  

Supported screen resolutions 2 ................................  1280x720, 1280x1024, 1366x768 

1600x900 e 1920x1080 (Full HD)  

1 Sonelastic ®  Software digitizes the acoustic response using the Signal acquisition PCIe card 

XONAR or the signal acquisition USB module ADAC . The maximum measurable frequency is 

equal to half of the sampling rate.  

2 Sonelastic ®  Software features window automatic fitting  for the listed  screen resolutions. For 

resolution s not listed , the software will fit  the largest  possible resolution  from the supported list . 

 

Before installing the software, verify  the followings  items :  

-  The computer must be connected to a ground ed three -pin AC plug in good conditions ;  

-  The Sonelastic ®  Software should be used in lab and office environments with moderate ambient 

noise (Ò 60 dB A). Intense noises may affect  the acoustic response analysis ;  

-  For the measurements as a function of time or temperature, it is advisable to use a laptop  or 

a PC connected to  a no-break to avoid data losses  in the case of power outage . 
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6 . Software and ac cessories installation  

6 .1 Installing the software for the first time  

The following sub - items describe in detail s Sonelastic ®  Software installation and updating 

processes for compatible operating system s ( see item 5. System requirements ), including  the 

installation  process of Sonelastic ®  accessories.  Note: Sonelastic ®  Systems are usually supplied 

with a DELL desktop computer with Sonelastic ®  Software already installed.  

 

6 .1. 1  Step - by -step Install ation  ( Windows 11 ):  

 

Step 01 ï Run the installation  flash drive  or request the link to download the ins taller by e mail 

to info@sonelastic.com . 

Step 02 ï Find the  ñInstaller -Sonelastic -6.1ò folder , right -click on ñsetup.exeò and select ñRun 

as administratorò.  

It is advisable to close all programs before beginning the installation process.  

 
Figure 1 - Run the installer as administrator. 

 

Step 03 ï Select ñYesò on the ñUser Account Control ò window. 

 
Figure 2 - Accept to install the software. 
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Step 04 ï Wait for the window below  and click "Next."  

 
Figure 3 ς /ƭƛŎƪ άbŜȄǘέ ǘƻ ŀŘǾŀƴŎŜ.  

Step 0 5 ï Select the destination directory folders where you wish to save the installation  files . 

It is advisable to maintain the pre -selected directories . Click on ñNextò. 

 

 
Figure 4 ς CƭƛŎƪ άbŜȄǘέ ǘƻ ŀŘǾŀƴŎŜΦ 

Step 06 ï Read the National Instruments Software License Agreement regarding the plug - ins  

used by Sonelastic ®  Software. Accept the License agreement by selecting ñI accept the above 2 

License Agreement(s)ò, then click on ñNextò.  

 
Figure 5 ς Accept ŀƴŘ ŎƭƛŎƪ άbŜȄǘέ to install the software. 
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Step 07  ï Click on the ñNextò button to begin the installation. 

 
Figure 6 ς /ƭƛŎƪ άbŜȄǘέ ǘƻ begin installation.  

 
Figure 7 ς After installation progress, click "Next" to finalize. 

 

Step 0 8 ï After  installation, click on ñFinishò and restart the computer. 

Step 09  ï Attribute administrator privileges to Sonelastic ®  Software . To do this, right - click on 

the Sonelastic ®  icon  presented on the Desktop , then select ñPropertiesò. 

 
Figure 8 ς Right click on the Sonelastic® ƛŎƻƴ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ƻƴ άtǊƻǇŜǊǘƛŜǎέΦ  
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 Step 10  ï Select the  ñCompatibilityò tab and activ at e the option ñRun this program as an 

administratorò. For the cases of operating system s with  more than one user , click on ñShow 

settings for all users ò and select the option ñRun this program as an administratorò. Click on 

ñOKò to accept the changes.   

 
Figure 9 ς Verify to have the Software run as administrator.  

 

Step 11 ï Authorize file saving and modification. Select the "Security" tab and enable 

permissions for all users (use the Edit button). Click the "OK" button to confirm the changes.  

 

        

Figure 10 ς Allow the software to perform file changes for all users and groups. 
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Step 12 ï Activate the software  license . Before running the software, it is necessary to activ at e 

it s license . For this, open Sonelastic ®  Software and complete the following fields: ñNameò, 

ñEnterprise ò, and ñContact ò (e -mail address) . After that, click on ñSave Fileò to create an 

identification  file. This file must be sent by email to ATCP Physical Engineering 

( info@sonelastic.com ) in order to create the license file. License will only be valid for the 

computer related to  this  file.  

  
Figure 11 ς Generating the identification file. 

Step 1 3 -  After receiving the license file, run the software and load the license file by clicking on 

ñActivate Sonelasticò. The installation process is complete d. Close Sonelastic ®  Software and run 

it again , t he program will be ready for use.  

  
Figure 12 ς Activating the software after receiving the license file. 
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6.1.2 MSXML dll Installation  

The software needs the MSXML dll to work. After software installation, locate and open the 

ñSonelastic-Driversò folder on the Desktop.  A copy of this folder is also created in the ñC:ò 

directory.  Locate the msxml.msi executable and install  it . 

 

  

Figure 13 ς Install the MSXML dll. 

 

 

Figure 14 ς MSXML dll installation progress. 

 

After the installation is complete , click ñFinishò. 
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6 .2 Updating the software (for users who already have the license)  

 

To update the  Sonelastic ® Software , please follow the steps:  

 

Step 0 1 ï Open  ñControl Panelò and click on the link ñRemove a programò under the option 

ñProgramsò.  

 

Step 0 2 ï Find ñATCP-Sonelasticò on the system p rograms and features list . 

 

Step 0 3 ï Right -click on the ñATCP-Sonelastic ò icon and select ñUninstallò. Follow the 

instructions to uninstall the software.  

 

Step 0 4 ï Install  the new version of Sonelastic ® Software as described in  item  6.1 Installing 

the software for the first time . 

  

https://www.sonelastic.com/en/


Sonelastic ®  Systems  

Sonelastic ®  Software 6 .1  

 

 
 Page 15  of 84  

 

6 .3  Connecting the acoustic sensor and configuring audio options  

Step 01 ï Connect the CA -PD or CA -DP-S Acoustic Sensor  to the signal acquisition  card  or USB 

acquisition module . 

 
Figure 15 ς Acoustic sensor TRS P2 / 3,5 mm plug. 

   

Figure 16 - Audio input from a XONAR acquisition board installed on the rear panel of a DELL computer, and audio input from the 
ADAC acquisition module. The audio input is always a P2 connector. 

Step 02 ï Configure the audio options. To avoid any distortions to the acoustic response  signal, 

it is necessary for  both operating system  and sound manager  software to do not optimize nor 

enhance  the signal . In the Windows Notification Area , right -click on the Speakers/ headsets  icon . 

 

 

Figure 17 ς Speakers/headsets icon. 

Note: If this icon is not shown  in the Windows notification area , it is possib le to verify  the sound 

configuration options by  the Control Panel. For that,  click on ñHardware and Soundò, and then 

on ñSoundò, identified  by the speaker icon . 

 

Step 03  ï Select ñSounds ò on the menu . 

 

Figure 18 ς ά{ƻǳƴŘǎέ ƳŜƴǳΦ 

 

Step 04  ï In the ñSoundò screen , select the ñRecordingò tab, then left - click on  ñMicrophoneò 

showing the  symbol. After that, click on ñPropertiesò, such as shown  below:  
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Figure 19 - Accessing the microphone settings. 

Step 05  -  Two types of sound configuration may appear, follow the instructions below to perform 

all necessary changes for  both cases.  In the new window, select the ñAdvancedò tab or the 

ñEnhancements ò tab  as described below.  Unmark the ñEnable audio enha ncement sò option or 

mark the ñDisable all sound effects ò option. Apply the changes by pressing ñOKò. 

Step 06  ï In the ñDefault Formatò or equivalent field, select the mode with the highest available 

sampling rate (192000 Hz for XONAR and 48000 Hz for ADAC module).  

 

Figure 20 - Recording settings. 
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6 .4  Installing the IED Automatic Impulse Device  

Information regarding the installation and operation of the IED Automatic Impulse Device may  

be found on the Installation and Operation Manual supplied with the device.  

 

6 .5  Installing the specimen  support  

Information regarding the installation and operation of supports manufactured by ATCP Physical 

Engineering to be used with Sonelastic ®  Software can be found on the Installation and Operation 

Manual  of  each support a (SB -AP, SA -BC, SX -PD and  SA-AG).  

  

 

Attention! The best  support choice depend s on the specimen dimensions . 

For further information , visit our web site www.sonelastic.com  or contact 

us  ( info@sonelastic.com ) .  
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7. Specimen s 

7.1 Recommended aspect ratios and typical dimensions  

Minimum aspect ratios must be observed to avoid coupling between specimenôs vibration modes. 

In addition, aspect ratio determines the pattern of frequency spectrum of the acoustic response.  

Table 1 - Recommended aspect ratios and typical dimensions. 

Geometry  Recommended aspect ratios  Typical dimensions  

 

Cylinder  

ὒ

Ὀ
 ς 

The ratio between length (L) and diameter (D) 

must be greater than or equal to 2.  

(L x D)  

-  50 x 5 mm  

-  50 x 10 mm  

-  100 x 50 mm  
-  200 x 100 mm  

-  300 x 150 mm  

-  500 x 50 mm  

 

Square section bar  

ὒ

ὃ
 σ 

The ratio between length (L) and edge (A) 

must be greater than or  equal to 3.  

(L x A x A)  

-  30 x 5 x 5 mm  
-  100 x 15 x 15 mm  

-  150 x 25 x 25 mm  

-  150 x 35 x 35 mm  
-  150 x 40 x 40 mm  

-  500 x 50 x 50 mm  

 

Rectangular section 

bar  

ὒ

ὡ
 τ 

The ratio between length (L) and width (W) 

must be greater than or  equal to 4.  

 

ὡ

Ὕ
 ψ 

The ratio between width (W) and thickness (T) 

must be less than or equal to 8.  

(L x W x T)  

-  30 x 6 x 2 mm  
-  40 x 10 x 4 mm  

-  60 x 12 x  4 mm  

-  100 x 15 x 2 mm  
-  150 x 30 x 10 mm  

-  150 x 37,5 x 5 mm  

-  300 x 60 x 20 mm  

-  500 x 100 x 35 mm  

 

Discs 

Ὀ

Ὕ
 ρπ 

The ratio between diameter ( Ὀ ) and thickness 

(T) must be great er  than or equal to 10.  

(D o x T)  

-  10 x 1 mm  

-  20 x 2 mm  

-  30 x 2 mm  

-  25,4 x 2,5 mm  

-  50,8 x 2,54 mm  

 

Rings  

Ὀ

Ὕ
 ρπ 

The ratio between diameter ( Ὀ ) and thickness 

(T) must be greater than or equal to 10.  

 

Ὀ

Ὀ
 ς 

The ratio between  outer diameter  (Ὀ ) and 

inner diameter ( Ὀ) must be greater than or 

equal to 2.  
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Table 1 presents the recommended aspect ratio and typical dimensions for bars, cylinders discs 

and rings.  

 

Important observations for preparing and finishing the specimen s:  

-  The recommended dimension al  tolerance and flatness are  0.1 %;  

-  Faces should be flat and parallel;  

-  Corners must not be chamfered . 

 

7.2  Specimen p ositioning and dimensions  

ATCP Physical Engineering , Sonelastic Ñ Division,  offers many  specimens  support s. Next , find out 

our supportôs basic information and maximum and minimum dimensions  for each model.  

  

SB- AP  -  Support for small specimens and cantilever beams  

Maximum dimensions for cylindrical specimen s (L x D)  ......................   120 x 60 mm  

Minimum dimensions for cylindrical specimen s (L x D)  .......................   20 x 2 mm  

Maximum dimensions for rectangular specimen s (L x W x T) ...  ............   120 x 40 x 40 mm  

Minimum dimensions for rectangular specimen s (L x W x T)  ...............   20 x 2 x 2 mm  

Maximum dimensions for cantilever beams  (L x W x T)  .......................   200 x 25 x 5 mm  

Minimum dimensions for cantilever beams  (L x W x T)  ........................   120 x 10 x 0 .5 mm  

Maximum dimensions for disc s and rings (D x T)  ...............................   80 x 8 mm  

Minimum dimensions for disc s and rings (D x T)  ................................ .  15 x 1 mm  

 

In the SB -AP Support, the specimen is supported on a foam block and positioned according to 

the vibration mode of interest. For more information, see the SB-AP operation manual . 

Table 2 ς SB-AP support with compatible geometries. 

 

 

Rectangular specimen . 

 

 

Cylindrical specimen . 

 

 

Ring -sha ped specimen . 

 

 

Ruler -sha ped specimen  (cantilever beam ).  
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SA - BC -  Adjustable support for bars and cylinders  

Maximum dimensions for cylindrical specimen s (L x D)  ....................   450 x 200 mm  

Minimum dimensions for cylindrical specimen s (L x D)  .....................   100 x 5 mm  

Maximum dimensions for rectangular specimen s (L x W x T)  .............   450 x 170 x 170 mm  

Minimum dimensions for rectangular specimen s (L x W x T)  .............   100 x 5 x 5 mm  

 

The specimen  is placed over the suppor t - cables at a distance of 0.224 L from the  ends, where  L 

is the specimen length. The supporting distance calculation is automatically performed and 

informed by Sonelastic ® Software.  

 

            

Figure 21 ς SA-BC support with cylindrical and prismatic specimens. 

For further information , verify  the SA -BC installation and operation manual . 

 

SX - PD  -  Adjustable support for disc s and rings  

Maximum dimensions for circular specimen s (D x T)  ........................   380 x 60 mm  

Minimum dimensions for circular specimen s (D x T)  .........................   80 x 5 mm  

Maximum dimensions for rectangular specimen s (L x W x T)  .............   380 x 380 x 60 mm  

Minimum dimensions for rectangular specimen s (L x W x T)  .............   60 x 60 x 5 mm  

 

The specimen  is placed on the support so its center is aligned  with the support center, as shown  

below.  

 

Figure 22 ς SX-PD support with a ring-shaped specimen. 

 

For further information, verify  the SX -PD installation and operation ma nual . 
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SA - AG  -  Adjustable support for large specimen s 

Maximum dimensions for rectangular specimen s (L x W x T) ...  ........   5,300 x 200 x 200mm  

Minimum dimensions for rectangular specimen s (L x W x T)  ...........   120 x 20 x 20 mm  

Maximum dimensions for cylindrical specimen s (L x D)  ..................   5,300 x 200 mm  

Minimum dimensions for cylindrical specimen s (L x D)  ...................   120 x 30 mm  

 

The specimen  is symmetrically supported and placed at a distance of 0.224L from the ends, 

where  L is the specimen length. The supporting distance calculation is automatically performed 

and informed by Sonelastic ® Software.  

 

 

Figure 23 ς SA-AG support prismatic specimen. 

 

For further information, verify  the S A-AG installation and operation manual . 
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7. 3  Excitation and acquisition modes  

SB- AP  Support  

Table 3 - Excitation and acquisition modes for SB-AP support. 

 

Flexural m ode  

Excitation at the center  
and  acquisition at the 

end, both width -
centered.  

Allows the Youngôs 
modulus (E) 

characterization.  

 

Flexural + t orsional 
m ode  

Excitation and acquisition 
from opposed edges  at 

0.32 L (L = length).  
Allows E, G and ȉ 
characterization.  
Applicable only to 
rectangular bars.  

 

Plana r  m ode  (anti -
flexural)  

Excitation and acquisition 
diametrically opposed 

one another.  
Allows the Youngôs 

modulus (E) 
characterization.  

Applicable only to discs 
and rings.  
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SA - BC Support  

Table 4 - Excitation and acquisition modes for SA-BC support. 

 

Flexural m ode  -  I  

Excitation from above 
and signal acquisition 

from below, both aligned 
with the center of the 

specimen . 
Cables at 0.224L.  

 

Flexural m ode  -  II  

Excitation from below 
and signal acquisition 

from above, both aligned 
with the center of the 

specimen . 
Cables at 0.224L.  

 

Longitudinal  m ode  

Top-centered e xcitation 
and signal acquisition 
from  opposite sides  of 

the specimen . 
Cables at 0.224L.  

 

Flexural + t orsional 
m odes  -  I  

Excitation from above 
and signal acquisition 

from below, positioned at 
0.32L from opposed  

edges . 
Cables at 0.224L.  

 

Flexural + t orsional 
m odes -  I I  

Excitation from below 
and signal acquisition 

from above, positioned 
at 0.32L  from opposed  

edges .  
Cables at 0.224L.   
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Flexural m ode  -  I  

Excitation from above 
and signal acquisition 

from below, both aligned 
with the center of the 

specimen . 
Cables positioned at 

0.224 L.  

 

Flexural m ode  -  II  

Excitation from below 
and signal acquisition 

from above  both aligned 
with the center of the 

specimen . 
Cables positioned at 

0.224 L . 

 

Longitudinal  Mode  

Top-centered e xcitation 
and signal acquisition 
from opposite  sides of  

the specimen . 
Cables positioned at 

0.224 L.  
 

Flexural + t orsional 
m odes  -  I  

Excitation from above 
and signal acquisition 

from below from 
opposite  sides and ends.  

Cables positioned at 

0.224 L.  

 

Flexural + t orsional 
m odes  -  I I  

Excitation from below 
and acquisition  from 
above from opposite  

sides and ends.  
Cables positioned at 

0.224 L.  
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SX- PD  Support  

Table 5 - Excitation and acquisition modes for SX-PD support. 

 

Planar m ode  for rings  

Diametrically opposed 
excitation and 

acquisition,  on the 
inferior face.  

Allows Youngôs Modulus 
(E) characterization.  

Applicable only to discs 
and rings.  

 

Planar m ode  for discs  

Diametrically opposed 
excitation and 

acquisition, on the 
inferior face.  

Allows Youngôs Modulus 
(E) characterization.  

Applicable only to discs 
and rings.  
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SA - AG  Support  

Table 6 - Excitation and acquisition modes for SA-AG support. 

 

Flexural m ode for bars  

Excitation at  the center 
and acquisition at  the 
end  of the specimen , 
both from above  and 

width -centered . 
Supports positioned at  

0.224 L.   

Longitudinal m ode for 
bars  

Top-centered e xcitation 
and signal acquisition  
from  opposite sides of 

the specimen . 
Supports positioned at 

0.224 L. 
 

Flexural + t orsional 
m odes  

Excitation and signal 
acquisition from above, 

positioned at 0.32L from 
opposed  edges.  

Supports positioned at 
0.224 L.   

Flexural m ode for 
cylinders  

Excitation at the center 
and acquisition at the 
end of the specimen , 
both from above and 

width -centered.  
Supports positioned at  

0.224 L.  
 

Longitudinal m ode for 
cylinders  

Top-centered e xcitation 
and signal acquisition 
from  opposite sides of 

the specimen . 
Supports positioned at  

0.224 L.  
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8 . Operating the software  

Before start operating  the software, verify  the followings:  

-  The Sonelastic ®  Software 6.1 version is installed ;  

-  The specimen  and Sonelastic ®  System  items  are  positioned as described in  item 7. Specimen s;  

-  The IED Automatic Impulse Device is ON and correctly installed (if applicable) . 

After verify ing the items above, the system is ready.  

Sonelastic ®  Software was developed to provide an easy, quick and interactive way to 

characteriz e materials  elastic moduli . Next , it  is presented all the information regarding the 

Sonelastic ® Software configuration and operation . 

Note: A quick guide for measurements using Sonelastic ®  Software is on Appendix A.  

Sonelastic ®  Software is structured in modules (tabs) which  perform the sequential processing of 

the acoustic response, as shown in Figure 24  and following fragments.  

 

 

 

  
Module for signal acquisition. Module for the damping ratio determination on 

time-frequency domain. 

 

  
Module for the Elastic Moduli determination. 

 
Module for storing the results. 

 

  
Module for the Damping ratio determination on 

time domain. 
Module for the visualization of the spectrogram. 

  

Figure 24 - Sonelastic® Software tabs. 
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8.1. ACQUISITION  tab  

8 .1.1 Entering  the specimen  dimension s 

Acquisition tab  (Sonelastic ®  Software main screen):  

 

Figure 25 - Sonelastic® Software main screen, highlighting the ACQUISITION tab. 

 

Step 01 -  In the field ñSpecimen  dataò: choose the specimen ôs 

geometry : rectangular bar, cylinder, ring/ disc  or cantilever beam, as shown on Fig. 26 below.  

 

Figure 26 - Options for geometry and specimen data. 

Meaning of the parameters shown in Fig. 26:   

ñNameò: Specimen name/reference ;  

ñMass (g)ò: Specimen mass (g) ;  

ñL (mm)ò: Length of the bar, cylinder or cantilever beam  (mm) ;  
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ñW (mm)ò: Width of the bar or cantilever beam  (mm) ;  

ñT (mm)ò: Thickness of the bar, ring or cantilever beam  (mm) ;  

ñD (mm)ò: Diameter of the cylinder  (mm) ;  

ñDo (mm)ò: Outer diameter of the ring/ disc  (mm) ;  

ñDi (mm)ò: Inner diameter of the ring/ disc  (mm).  Note : For a disc , this value is equal to zero ;  

ñFL (mm)ò: Cantilever beam  free length  (mm) ;  

ñIdò: Selector of pre- registered specimens.  

 

Step 02 ï Insert the specimen  name / designation . 

 

Step 03 ï Insert the specimen  dimension s by  following the instructions below . 

 

Use the most precise apparatus  available  to  determine  the dimension s and a high -precision scale 

to obtain the mass  value . The length, width, thickness and diameter should  be measured at 

three different points  for average calculation . 

 

To calculate automatically the average and the deviation of the measurements, click on  the 

auxiliary button next to the uncertainty value for each dimension :  

 

I nsert the instrument used precision and the measured values in the respective fields of the new 

window. It is advisable to perform three measurements for each dimension at  different and 

equidistant point s of the specimen . As the values are inserted, the software will automatically 

calculate  ñAverage (mm)ò and ñUncertainty  (mm)ò. To update the values on the ñSpecimen  dataò 

field,  click on ñExportò. 

 
Figure 27 ς [a]: Average and uncertainty calculator; [b]: Average and uncertainty calculator for the length and diameter of cylinders 

ǿƘŜƴ ǘƘŜ ƻǇǘƛƻƴ ά/ȅƭƛƴŘŜǊ ŘƛƳŜƴǎƛƻƴǎ ōȅ !.b¢ b.w урнн-нΥнлнмέ ƛǎ ŀŎǘƛǾŀǘŜŘΦ 

 

If the average value and deviation have been previously calculated, it is possible to type  the 

values directly in the respective fields for each dimension  or import from the specimen register.  

Note: It is possible to configure the software to accept uncertainties values equal to zero (ñAllow 

null values for the uncertainty of mass and dimensions ò), verify  item ñ8.9 Configurations Menuò 

[a] [b] 
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in this manual.  If the option ñCylinder dimensions by ABNT NBR 8522-2:2021ò is activated 

(Settings/Options menu), the calculator interface for the length and diameter of cylinders will be 

different and with fields for only two measurements input.  

After  insert all dimensions, the software will automatically calculate the apparent density ( ȍ) and  

show the localization of the nodal lines  for bars and cylinders  (where the specimen  should be 

placed over). Figure 26  shows where this information.  Always check if the calculated apparent  

density is consistent with the material under test . 

  

 

Always check if the apparent density ( ȍ) calculated by the Sonelastic Ñ 

Software is coherent with the material  under te st . Dimensions and mass 

errors are detectable in this way.  

 

8.1.2 Performing a preliminary  signal acquisition  

It is necessary to take preliminary measurements  to  verify  if the software parameter s and 

configurations are adequate for the specimen  and material under test . 

To start  an acquisition , click on ñCapture (F1)ò, on the screen left corner . 

The software will start  a continuous  acquisition  and be read y to perform the capture of an 

acoustic response. If the IED Automatic I mpulse Device is connected to the computer, it will 

im pulse continuously until the signal curve in blue reach es the green line ( if the impulse device 

is not reaching  the specimen , modify the intensity  as shown in 8.1.5. Spectrum and pre -

processing of the acquired signal ) . I f the IED Automatic Impulse Device System is not available , 

perform the impulse excitation  by using a manual impulse device.  

The acquired acoustic response will be shown in the interface (amplitude graph as a function of 

time / points) . Verify  the obtained graph and perform the necessary adjustments according to 

item 8.1.3 Adjusting the signal acquisition.  

 

 

8 .1. 3  Adjusting the signal acquisition  

In the field ñAcquisition source ò (Fig. 28 ), it is possible to select  the signal source. Click the arrow 

on the right to access the options. If a new source is connected with the software already open, 

it may be necessary to restart it for it to appear in the list.  

 
Figure 28 - Control for selecting the signal acquisition source. 

Depe nding on the specimen  characteristics , it may be  necessary to enable the option ñOptimize 

to include high frequencies (48 -96 kHz)ò (Fig. 29 ). This may occur for high -moduli  and small -

size specimen s ( length of a  few millimeters ). This option increases the detectable frequency 

range ;  however, it is advisable to enable this option only when the resonance frequency  expected  

is higher  than 48  kHz. If it is not necessary, disable this option.  To estimate a specimen 
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resonance frequency, use the ñFrequency simulator ò feature (specified in  8.10 Simulations 

Menu ). Note: To signal acquisition within the 48 -96 kHz range, the signal acquisition card or 

module must have the 192 kHz sample rate option or higher.  

 

 
Figure 29 - Enabling the option to increase the detectable frequencies range. 

In t he ñTrigger filterò field (Figure 30 )  it is possible to reduce the  influence of environment noise 

and other interferences. Th is filter  activation is by choosing a frequency range. The filter ing  is 

applied only to the signal preceding  the acquisition beginning, so that the trigger ing  signal to 

begin the acquisition is not influenced by surrounding noises. The detection filter is disabled as 

soon as the signal exceeds  the green line .  

 

 
Figure 30 - Selecting the frequency range to trigger the acquisition. 

I f a specimen  is small and present s high frequencies, then select higher ranges of frequencies , 

for instance,  ñ4 kHz -  96 kHz ò. In that case, only the frequencies within this range will trigger 

the acquisition. Note:  After acquisition, all frequencies will be shown  in the spectrum, even  the 

ones that were not previously considered  to trigger the acquisition . 

 

The controllers shown in Fig.  31  allows the adjustment of the ñSignal duration ò and ñProcessing 

t imeò. 
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Figure 31 - άSignal durationέ ŀƴŘ the άtǊƻŎŜǎǎƛƴƎ ǘƛƳŜέ controllers. 

 

The ñSignal duration ò controls the software signal acquisition after acquisition trigger, it  ranges 

from 0.0853 to 14.6 seconds . The signal duration must be 4 to 8 times greater than the apparent 

duration of the acoustic response  (Fig . 32 ).  

 

The ñProcessing timeò selects  the signal interval to be processed for  obtaining the frequenc y 

spectrum. This region is indicated by the vertical red dashed  lines , as shown in Fig . 32 . 

Processing time reduction allows detecting frequencies  with low er  amplitude  what is necessary 

for high damping  materials. However , processing time reduction also  causes frequency peaks  

enlargement, resolution decreasing and even merging nearby  peak s. Additionally , if the 

processing time  is longer than the acoustic response  duration , it is possible that there is only 

noise processing what may caus e the frequency peaks to disappear due to the moving average.  

 

 
Figure 32 - DǊŀǇƘ ŀƴŘ ŎƻƴǘǊƻƭ ǘƻ ŀŘƧǳǎǘ ǘƘŜ ǎŎŀƭŜ όά{ŜƴǎƛǘƛǾƛǘȅέύΦ 

 

The ñSensitivityò parameter, under the ñSignalò tab, allows adjusting the graph scale and the 

acquisition triggering level (the green lines shown in the acquisition graph /  Fig. 32). This 

adjustment is also important to optimize the signal  visualization.  

 

The Signal duration , Processing time and Sensitivity adjusting should be carried out by the user 

in agreement with  the material and specimen dimensions. When i n doubt, start  with  the ñSignal 

durationò of 0.683 seconds and  ñProcessing timeò in position 5 (Fig. 31)  and Sensitivity at 0.025 

(Fig.32) . This set up is usually the ideal one for ceramics and low -damping materials.  

 

Note:  the acquisition time is divided in half if the option ñOptimize to include high frequencies 

(48 -96 kHz)ò is enabled (Figure 29). 
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The ñTestò button  allows the use r to perform tests before taking  measurements, 

verify ing the peak  intensity and the  suitable scale. When this button  is pressed, all other 

commands are deactivated and the software goes into a continuous acquisition  mode . To 

interrupt this mode , click on the same button, which will turn to ñStopò instead of ñAdjust ò: 

 

Sonelastic ®  Software may request offset adjustment on the amplitude  scale. This adjustment is 

necessary for the acoustic response to be acquired  without a DC level  (Fig . 33).  

 
Figure 33 - Graph for the visualization of the signal, ƛƴŘƛŎŀǘƛƴƎ ŀƴ ƻŦŦǎŜǘ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ά+0,023 ±ƻƭǘέ.  

If the blue line is on the zero -amplitude  line (0,000) , it is not necessary to perform the steps 

described next. Otherwise, follow the instructions after these steps . 

Offset adjustment procedure:  

Step 01 ï Click on the ñTestò button and the blue line ( regarding the signal) will activate  and 

continuously  updated. Verify  if the signal average value coincides with the x -axis (y = 0 .000). 

Fig. 33  shows an example in which the blue lin e does not coincide  with the x -axis, being  

necessary an offset  correction.  

Step 02 ï Click on ñStopò to perform  the adjustment.  

Step 03 ï In  the ñConfigurationsò menu  (Fig. 34) , select the ñAdvanced acquisitionò. 

 

 
Figure 34 - Menu to select the advanced acquisition mode. 

 

New settings will be presented  in ñAcquisition configurationò and will allow the fine adjustment 

using the  button, under the ñOffset ò field (Fig . 35 ).  
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Figure 35 - άhŦŦǎŜǘέ ŀŘƧǳǎǘƳŜƴǘ section.  

 

Step 04 ï Perform successive  adjustment s changing the ñOffset ò and visualizing the result using  

the ñTestò button, until the average blue line is on the zero amplitude (Fig . 36 ).  

 
Figure 36 - Detailed image of the άhŦŦǎŜǘέ ŎƻƴŦƛƎǳǊŀǘƛƻƴ result. 

Step 05 ï In the ñConfigurationsò menu , unmark the ñAdvanced acquisitionò option. The 

ñAcquisition configurationsò screen will return to the simplified mode. Verify item 8.9.4 Advanced 

acquisition  for more i nformation  about  the ñAdvanced acquisitionò mode. 

 

8 .1.4  Software feedback during the signal acquisition  

On the software interface top  right corner , next to the ñExitò 

button, there is a status display . When the software is in 

waiting mode, the message displayed  will be:  ñWaiting for 

commandsò. 

Immediately after clicking on ñCapture ò, whilst the software 

waits for the acquisition, the message displayed will be 

replaced for ñWaiting the specimen  excitation éò 

As soon as the signal exceed s the trigger ing  line, the 

message ñProcessing signaléò will appear, and  in the  

following steps of measurement,  the message will be 

ñDetecting peakséò 
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8 .1.5  Spectrum and signal pre - processing  

After the signal acquisition, it is possible to visualize the spectrum obtained from processing the 

acoustic response in  the  ñSpectrumò tab (Fig . 37) . The detected and selected frequencies are 

marked by a small red box and are listed on the side of the spectrum graph. The vertical red 

traced line corresponds to the frequency reader.  

 
Figure 37 - Frequency spectrum tab and commands for the frequency selection.  

It is possible to carry out manual pre -processing and  specify  the ranges of  interest in  the 

frequency spectrum  (Range 1 and Range 2) . Adjusts in both the minimum amplitude  and 

frequenc y range will limit the software scan for frequencies . 

At the ñSelectionò option (Fig. 38) , i t is possible to choose  the  method to detect the  peak s: ñBase 

Lineò, in which all peak s above a  specific ñBaseline ò indicated by the horizontal red line are 

chosen; or ñAutomaticò, in which an algorithm automatic ally detects  the most relevant  peak s.  

 
Figure 38 - Section for choosing the peak ǎŜƭŜŎǘƛƻƴ ƳŜǘƘƻŘΥ άBase Lineέ ƻǊ ά!ǳǘƻƳŀǘƛŎέΦ 

The  frequency range to be analyzed is defined with the ñRange  1ò and ñRange 2ò option s. For 

that, it is necessary to enable this function, indicating the minimum (ñMin. frequency ò) and the 

maximum (ñMax. frequency ò) frequencies moving the green and brown vertical lines . 

 
Figure 39 - Section for selecting the frequency ranges to be analyzed. 

To set up the minimum amplitude , drag the horizontal red traced line to the required level  

(ensure the option ñBase Line ò, at ñSelectionò, is enabled).  
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If ñSelectionò is on ñAutomaticò and ñRange  1ò and  ñRange 1ò are  not enabled, the horizontal red  

line  and the vertical lines will not appear. In th is case, it will appear only the  vertical red traced 

line , corresponding to the scroll reader , and it will  be able to move from peak  to peak  (Fig . 40 ).  

 

Figure 40 - {ǇŜŎǘǊǳƳ ŘƛǎǇƭŀȅ ǿƘŜƴ ǘƘŜ ƻǇǘƛƻƴ άRangeέ ƛǎ ŘƛǎŀōƭŜŘ ŀƴŘ ά{ŜƭŜŎǘƛƻƴέ is on ά!ǳǘƻƳŀǘƛŎέΦ 

Figure 40 highlighted  section shows the frequency and amplitude value s of the peak selected by 

the  screen reader ( vertical  traced line ) . 

Next to  the graph, in ñFrequenciesò, it is possible to choose the following options: ñActuator ò or 

ñFurnaceò, when the IED Automatic Impulse Device and a furnace are available. These are 

optional items of  Sonelastic ®  Systems . 

 
Figure 41 - Control for choosing between Frequencies, Actuator and Furnace. 

Note: If ñRange 1ò and ñRange 2ò are on, the software will search for the torsional frequency in 

ñRange 2 ò only.  
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8.1.6 Setting the automatic impulse device and furnace communication  

If the option ñActuator ò is enabled, the following screen will appear (Fig . 42) . 

 
Figure 42 - Impulse device configuration screens. 

On this screen it is possible to adjust the impulse excitation intensity. The basic interface allows 

ñ%ò adjustment by using  a the ñIntensityò bar. In the advanced interface, the ñVò parameter  

corresponds to the amplitude in Volts, and ñTò to the duration of the electrical impulse applied 

on the impulse device, in milliseconds (ms). The higher the values, the higher the  impulse  

intensity (in the basic interface, ñVò and ñTò parameters  are automatically changed as the 

ñIntensityò is adjusted). The ñSave and testò button saves the configuration and applies an 

impulse to the user observe the  changes effect on  the impulse excitation intensity applied to the  

specimen . 

Note: The impulse intensity should  be adjusted by the user according to the specimen  material 

and dimensions , alw ays aiming a proper excitation  without moving the specimen . The duration 

and intensity setting are usually customized around 3 V and 15 ms for the Light RT Impulse 

Device and around 35% for the Medium RT Impulse Device.  

If the option ñFurnaceò is enabled, the following screen will appear (Fig . 43) :  

 
Figure 43 - Configuration tab for the communication of with the f instrumented furnace. 
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The option ñPortò selects the serial port of the furnace, whilst the other parameter s (ñBaud Rateò, 

ñParityò, and ñAddressò) configure the communication and must be synced with the specifications 

on the temperature transmi tte r.  

The ñTestò button enables to verify  the com m unication between Sonelastic ®  Software and the 

Furnace, showing the temperature in that specific moment of time under the ñTemperatureò 

field . The memorization of this value is done by pressing the ñSaveò button. 

If there is no characterization system as a function of the temperature (Furnace), disregard the 

need for th ese adjustments.  

8.1.7 Spectrum view configuration and saving to file  

Figure 44  shows an  example of three frequency peak s detection . It is possible to change the 

scale by deactivating the ñ20 log (A/Amax )ò option, on the top- right corner of the spectrum 

graph. The 0  dB level corresponds to the maximum amplitude  measurable . Figure 44 images 

information are  the same, nonetheless  the logarithmic scale facilitates the visualization of 

smaller amplitude peaks . 

 
Figure 44 - Examples of a spectrum in the logarithm scale (above), and the same in linear scale (below). 

 

On the next graph  (Fig . 45) , the option ñDisplay rangeò allows selecting the maximum frequency  

to be displayed. In the ñAutoò mode, Sonelastic ®  Software makes this selection automatically.  
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Figure 45 - Control for selecting the display range of interest. 

The  button s, on the corner of graphs and tables , allows to export the graph in ñ.xlsò, 

ñ.csvò,ò.oggò. Click on this button and a window will pop up  for the user to choose the folder to 

save the file . It is necessary to type/ include the file extension at the file name end.  

 

 

Figure 46 - Screen showing where the file will be saved in. 

The graphics visualization may be adjusted by the button , on the graphsô bottom - left  corner.  

 

Figure 47 - Options for adjusting the spectrum. 

 

From the left to the right, the top to the bottom:  

Zoom in the selected area.  

 

Horizontal  zoom into the selected area.  
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Vertical  zoom into  the selected area.  

 

Automatic adjustment of the spectrum to the screen.  

Gradually increases the z oom  when the user clicks on the graph  or keeps the left -button 

of the mouse pressed.  

 

Gradually decreases the Zoom  when  the user clicks on the graph or  keeps the left -button 

of the mouse pressed.  

 

The  button allows the user to move the spectrum along  the screen. Keeping the l eft button 

of the mouse  clicked, it is possible to move the spectrum as desired.  

 

To return to the initial model of Sonelastic ®  Software cursor, click on .  
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8 .2  ELASTIC PROPERTIES tab  

Tab for calculating the e lastic properties :  

 
Figure 48 - Sonelastic® Software screen showing the module for elastic properties calculation. 

This tab is used to perform the calculation of the elastic moduli according to the frequencies 

selected on the presented table . Based on  these values, dimensions and mass of the specimen , 

it is calculated  the elastic moduli (see item 7.2.2 Excitation and acquisition modes ).  

 

The first step is to choose which type of analysis must be made, in ñVibrational  modeò:  

 
Figure 49 - Screen for choosing the analysis type. 

 

ñFlexural + torsionalò (Fig. 50): allows calculating the Youngôs modulus (E), the shear modulus 

(G), and Poissonôs ratio. Flexural and torsional frequencies must be correctly selected from the 

frequency list . Note: The specimen  excitation and signal acquisition must be applied to points 

favoring such vibration modes ( verify  item 7.2.2 Excitation and acquisition modes).  

 
Figure 50 - Sonelastic® SƻŦǘǿŀǊŜ ƳƻŘǳƭŜ ǎƘƻǿƛƴƎ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ǘƘŜ άCƭŜȄǳǊŀƭ Ҍ ǘƻǊǎƛƻƴŀƭέ ƻǇǘƛƻƴΦ 
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ñFlexural + torsional w/  estimated Poissonò (Fig. 52): allows calculating the Youngôs modulus 

(E) and the shear modulus (G). The Poissonôs ratio value must be estimated by the user (Fig. 

51 ).  

 
Figure 51 - Field to fill with the approximated tƻƛǎǎƻƴΩǎ Ǌŀǘƛƻ to be used in the calculations. 

 

 
Figure 52 - Sonelastic® SƻŦǘǿŀǊŜ ƳƻŘǳƭŜ ǎƘƻǿƛƴƎ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ǘƘŜ άCƭŜȄǳǊŀƭ Ҍ ǘƻǊǎƛƻƴŀƭ ǿ/  ŜǎǘƛƳŀǘŜŘ tƻƛǎǎƻƴέ ƻǇǘƛƻƴΦ 

 

ñSingle Flexuralò (Fig. 53 ): allows calculating only the Youngôs modulus at flexur al mode . In th is 

case, only the flexural frequency must be selected.   

 
Figure 53 - Sonelastic® SƻŦǘǿŀǊŜ ƳƻŘǳƭŜ ǎƘƻǿƛƴƎ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ǘƘŜ άSingle CƭŜȄǳǊŀƭέ ƻǇǘƛƻƴΦ 

 

ñSingle Longitudinalò (Fig. 54 ): allows calculating only the  Youngôs modulus at longitudinal 

direction . In th at  case, o nly the longitudinal frequency must  be selected . 

 
Figure 54 - Sonelastic® SƻŦǘǿŀǊŜ ƳƻŘǳƭŜ ǎƘƻǿƛƴƎ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ǘƘŜ ά[ƻƴƎƛǘǳŘƛƴŀƭέ ƻǇǘƛƻƴΦ  
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ñSingle Planarò (Fig. 55 ): allows calculating the Youngôs modulus  through the planar vibration 

mode . In that case, only the planar frequency must be selected.  

 
Figure 55 - Sonelastic® SƻŦǘǿŀǊŜ ƳƻŘǳƭŜ ǎƘƻǿƛƴƎ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ǘƘŜ άtƭŀƴŀǊέ ƻǇǘƛƻƴΦ 9ȄŀƳǇƭŜ ƻŦ ŀ grinding wheel measurement. 

 

Note: The images , appear ing  as the ñVibrational  modeò is change d, inform s an example of the 

excitation and signal acquisition points depending on the vibration mode being measured.  

The table on the Elastic Properties tab right  (Fig . 56)  displ ays the detected peaks. ñNò represents 

the number of detected peak s;  ñFreq. (Hz)ò corresponds to the frequencies; ñAmp (Vpp)ò 

corresponds to the amplitude of each frequency; ñFò corresponds to the flexural frequency; ñTò, 

for the torsional; ñLò, to the  longitudinal; and ñPò, to the  planar one . For each vibration mode, 

only one frequency can be selected for  the calculation s. 

 
Figure 56 - Table listing the detected peaks, with the ŦǊŜǉǳŜƴŎȅΩǎ values, amplitude and mode selection. 

Note that the frequency of 5000.089  Hz is marked with a green ñxò, and the frequency of 

9999.848  Hz is marked with a red ñxò (Fig. 56 ), which means that both were used for the 

calculation s (ñFlexural + torsionalò vibration mode ) . To change the selected frequency , click on 

the cell  related to the new  frequency.  The amplitude v s.  frequency plot (Fig. 57) highlights the 

flexural frequency with a green circle the torsional one  with a red square.  

 
Figure 57 - Amplitude vs. frequency graph highlighting the one used to calculate the elastic moduli. 

https://www.sonelastic.com/en/


Sonelastic ®  Systems  

Sonelastic ®  Software 6 .1  

 

 
 Page 44  of 84  

 

Elastic moduli values (E, G  and Poissonôs ratio)  are shown in Figure 58 -a. 

If the option ñEstimate the Eci by Popovics (ABNT NBR 8522-1:2021)ò is enabled at 

ñSettings/Options menu ò, the estimated secant/ chord modulus of elasticity (Eci) will also be 

displayed as shown in Fig. 58 -b and the number of significant digits of the results reduced to 

two . The Eci estimate is applicable and makes sense only for concrete and cementitious 

materials, in the example in Fig. 58 -b the result of estimating the Eci of a cylindrical concrete 

specimen is presented.  

  
Figure 58 - Elastic moduli results όά9 όDtŀύέΣ άD όDtŀύέ, άtƻƛǎǎƻƴέ and estimated Eci (GPa).  

 

 

The user may change the spectrum visualization between a linear and a logarithm scale marking  
the ñ20 log ( A/ Amax )ò option . 

 

 
Figure 59 - Amplitude vs. frequency graph. 

Note: The ñFrequency simulator ò helps discovering  the frequencies pattern  and assists on the 

detection and choice of fundamental frequencies of vibration  (see item 8.10 Simulations Menu).  

 

 

For further information about frequencies  selection , visit ou r  web site  

www.sonelastic.com  or contact us by email  ( info@sonelastic.com ).  

 

 

 

 

  

[a] [b] 

https://www.sonelastic.com/en/
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8 .3  DAMPING  tab  

Tab for calculating time -domain damping  ratio :   

 
Figure 60 - Sonelastic® Software screen showing the time-domain damping calculation tab. 

The software automatically calculates the damping  ratio  in the time domain when the user clicks 

on the ñDampingò tab. 

The screen shows two graphs : the first  one , on the top  part of the screen, shows the amplitude 

as a function of frequency; whereas the second  one , on the bottom of the screen, shows the 

amplitude as a function of time  (Figure 60) . The first graph (Figure 61) is similar to the one that 

appear s on the initial screen  at the ñAcquisition ò tab. The vertical red traced line selects the 

frequency used for  the damping calculation.  

 
Figure 61 - Example of an amplitude vs. frequency graph used to calculate the time-domain damping ratio. 

The user may change  the graph  to linear scale, being also possible to apply all the tools described 

in  item 8.1.5 Spectrum and pre -processing of the signal.  

The second graph (signal amplitude as a function of time) represents the signal attenuation;  the 

red line is Sonelastic ®  Software curve fitting for the damping calculation.  
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Figure 62 - Example of an amplitude vs. time graph, illustrating the signal exponential attenuation. 

These graph s allow  the application of  the ñZoomò options and the exportation process as 

describe d in item 8.1.5 Spectrum and pre -processing of the signal . To visualize the graph in 

logarithm scale, select the option ñ20 log ( A/Amax )ò, highlighted on Fig. 63 . 

 
Figure 63 - Example of amplitude vs. time in log scale. 

The right side of the screen shows a table with the detected peaks (ñDetected peaksò) with the 

frequencies values  ñFreq (Hz)ò (Fig . 64) . 

 
Figure 64 - Table of detected peakǎ όά5ŜǘŜŎǘŜŘ PeaksέύΦ 

In Figure 64 , there is a characterization in which two  peak s were  detected  (ñDetected peaksò), 

with the  frequencyôs values (ñFreq.  (Hz)ò) of  8874 .049 and 16108 .384  Hz.  

The software fits  an exponential envelope to the signal, that  may be fine adjusted  by the  tools 

presented below . Based on this  envelope  and chosen frequency, the damping is calculated  and 

presented  in different units  (see Appendix C ï Detailing the  damping calculation ).  

The chosen freque ncy for the damping  calculation can be changed by dragging the red traced 

line of the graph in Figure 61 , or by clicking on the number (ñNò) of the chosen  frequency  

presented in Figure 64. The values for the fundamental frequency ñF (Hz)ò used for the  damping 

calculation, the damping ratio value  (ñDamping (Ad. E -6)ò), the ñTan ( Phi) (Ad. E -6)ò factor, and 

quality factor ñQ Factor  (Ad.) ò are displayed  in the right of the first graph  (Fig . 60  and 65 ).  
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Figure 65 - Section comprising the damping data. 

According to Figure 65, the frequency (ñF (Hz)ò) taken for the calculation was 16108.384  Hz, 

the damping ratio (ñDamping (Ad. E-6)ò) was calculated as being 216.4 , ñTan (Phi) (Ad. E-6)ò 

was 432.8 , and the quality factor (ñQ Factor  (Ad.) ò) was 2310.4 .  

Aiming to remove the influence of other vibration modes, it is possible to apply a bandpass filter 

to the signal with the ñFilterò option so that only the surroundings of the chosen frequency 

delimited by the ñBand Ñò parameter is taken into account. 

It is also possible to finely adjust the red exponential fitting  through the ñA0ò, ñbò, and ñAn" 

parameter s (Figure 66) . These values correspond to the adjustment curve parameter s, given by 

equation  ὼ ὸ  ὃὲ  ὃπ Ὡ   . The ñSò parameter  allows prioritizing specific regions of the 

curve: for S=1, the adjustment prioritizes the beginning of the signal; for S=0, the final part is 

prioritized . This adjustment is useful for the non - linear cases (non -perfectly exponential decay), 

and for the damping calculation considering different parts  of the curve.  

 

 

Figure 66 - Adjustment module for adjusting the exponential curve and the beginning of the ǎƛƎƴŀƭ όάStart selectionέύΦ 

 

Note: The adjustment of these parameters is only recommended for advanced users.   
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8 .4  DAMPING -TF tab  

Damping calculation  tab  combining  time  (T)  and frequency (F) domain (Fig . 67) :   

 

Figure 67 - Sonelastic® Software screen for damping calculation in the time-frequency (TF) domain.  

This module allows to calculate the damping ratio using a method based on the logarithmic 

decrease of the peak amplitude at the frequency domain , and not only on the amplitude of the 

signal at time domai n. For further details, please verify  the  scientific  paper: 

http://www.scielo.br/pdf/ce/v58n346/v58n346a14.pdf . 

The software automatically calculates the damping for each frequency when the user clicks on 

ñDamping-TFò tab . 

The first graph is similar to the one of the initial screens , under  the ñAcquisition ò tab . The vertical 

red traced line select s the frequency used for the damping calculation (Fig . 68 ).  

 
Figure 68 - Amplitude vs. frequency graph for the choice of frequency in the άDamping-TFέ tab. 

It is possible to use the adjustment tool to better visualize and export the graph, as described 

in  item 8.1.5 Spectrum and pre -processing of the signal . 
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The second graph of this module corresponds to the amplitude as a function of time or signal 

attenuation  (Fig . 69) .  

 
Figure 69 - Amplitude vs. time graph, representing the signal attenuation in a logarithm scale. 

 

It is possible to choose between a logarithm and a linear scale (ñ20 log (A/Amax )ò) to visualize  

the graph. Figure 69  shows an example of a graph represented in logarithm scale, whereas Fig . 

70  shows the same graph in linear scale.  

 
Figure 70 - Amplitude vs. time graph, in a linear scale (non-logarithm). 

 

Next to the frequency spectrum, there is a list  (Fig . 71)  containing the number of peaks (ñNò), 

frequency in Hz (ñFrequency (Hz)ò), damping ratio  (ñDamp . Z  (Ad. E -6)ò), quality factor (ñQ 

Factor (Ad.)ò), the tangent of Phi (ñTan (Phi) (Ad. E-6)ò), and the curve adjustment parameter  

(ñS (Ad.)ò) (Figure 71 ).  

  
Figure 71 - Table showing the values of frequency, damping ratio, quality factor, tangent of Phi and adjustment parameter. 

The ñCurve adjustmentò section allows the adjustment of the ñSò parameter (curve adjustment 

parameter), indicates the number of points used and also allows the selection of the beginning 

and the end of the analyzed signal (Fig. 72).  
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Figure 72 - {ŜŎǘƛƻƴ ŦƻǊ ŀŘƧǳǎǘƛƴƎ ǘƘŜ ά{έ parameter and selecting the signal range to be analyzed. 

It is possible to select a region of the graph so that the damping calculation is carried out within 

th ese limit s. For that, it is necessary to enable the option ñRange selection ò. Two vertical green 

lines will appear and the adjustment is done by dragging these lines to the beginning  and to the 

end of the desired region. Figures 73  and 74  exemplifies  these adjustments.  

 
Figure 73 - !ƳǇƭƛǘǳŘŜ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ƎǊŀǇƘΣ ǿƛǘƘ ǘƘŜ άRange selectionέ ŦǳƴŎǘƛƻƴ ŜƴŀōƭŜŘΦ 

 
Figure 74 - Area for selecting the range. 

Note  about t he difference between ñDAMPINGò and ñDAMPING -TFò: In DAMPING , the adjustment 

of the exponential curve is based on the acoustic response, in DAMPING -TF it is based on the 

amplitude of a specific peak /frequency as a function of time. In DAMPING , the presence of other 

frequencies may affect the curve adjustment, whereas in DAMPING -TF such influence is much 

smaller because the adjust ment  is focused only on one frequency . For further details, verify  the 

scientific paper: http://www.scielo.br/pdf/ce/v58n346/v58n346a14.pdf . 
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8 .5  RESULTS  tab  

Tab with table for results output :  

 
Figure 75 - Sonelastic® Software screen showing the tab for results output. 

This tab  allows exporting the result s in to a table that may be posteriorly read and edited by 

another  program. To export the results to this tab , click on ñExport  results ò button . 

 

The software will open a window for  the user , indicat ing  the place where the file will be saved. 

Choose a destination  folder , name the file, and click  on  ñExport Table ò. 

 

 
Figure 76 - Window showing where the file will be saved. 
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Measurement data will appear in the  table at the  ñResultsò tab (Fig . 77) . 

 
Figure 77 - Sonelastic® Software screen showing the measurements results in the table. 

Note: The ñExport results ò option exports the measurement results to Sonelastic ®  Software 

spreadsheet and saves it as a .csv  file.  Although, exporting the result will not save the entire 

measurement file , for that it is necessary to click on ñSave file  (F4)ò, which is located on the top 

of  Sonelastic ®  Software screen.  

All the measurement calculated results  will be on  the table once the results are exported . Figure 

77  shows some of these data: specimen ôs name (ñNameò);  measurement time (ñTimeò);  number 

of measurements (ñNo.ò); time in minutes (ñt(min)ò); if the measurement is carried out as a 

function of temperature, temperature (ñT (ÜC)ò); flexural elasticity modulus (ñE flex (GPa)ò); 

longitudinal elasticity modulus (ñE long (GPa)ò) and  planar elasticity modulus (ñE plan (GPa)ò). 

The other results available in the table, such as  shear modulus (ñG (GPa)ò); Poissonôs ratio (ñȉ 

(Ad.)ò); frequency used for  damping calculation (ñF. Damping (Hz)ò); Damping ratio in time-

domain (ñDamping (Ad.)ò) and estimated secant/chord modulus of elasticity (ñEci (GPa)ò), may 

be seen by moving the spreadsheet view to the right . 

After performing the second measu rement and clicking again on  ñExport results ò, a message box 

will pop  up  asking whether you wish to continue saving on the same file or not  (Fig . 78) . 

 
Figure 78 - Window showing the option to continue saving the measurements in the same file. 
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If the user wishes to continue, must click  on ñYesò to store the values on the same ta ble  and the 

data will appear  on the line immediately be low the previous characterization. Otherwise, click 

ñNoò and a new table will be created and saved under a new file name . 

If the user wishes to delete the any  result, click on  the x  at the respective line .    

On the right of the results table,  it is possible to see the results in a graphic form. For this, 

choose the desired parameters at ñXò and ñYò fields. 

In Figure 79, there is a representation of a Youngôs modulus graph (ñE (flex)ò) as a function of 

time (ñTimeò). In this case, there is only one measurement result . 

 
Figure 79 - ̧ ƻǳƴƎΩǎ ƳƻŘǳƭǳǎ ƎǊŀǇƘ όάE(flexύέύ vs. ǘƛƳŜ όά¢ƛƳŜέύΦ 

Figure 80  is an example of a damping ratio obtained at  the time -frequency domain (ñTFDò) as a 

function of the  time (ñTimeò). In this case, there is only one measurement result.  

 
Figure 80 ς Damping-TF όά¢C5έύ Ǿǎ. ǘƛƳŜ όά¢ƛƳŜέύ graph. 

The graphs can be represented in a logarithm scale by selecting the ñLog(Y)ò option.  The 

available parameters for the x -axis  are: number of the measurement (ñNo.ò), time (ñTimeò), 

temperature (ñTemperatureò), and the voltage applied to the Impulse Device (ñVPò). To select 

an  option, choose the desired variable from the list (Fig . 81 ).  

 
Figure 81 - Available parameters for the x-axis. 
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The available parameters  for the y-axis are: temperature (ñTemperatureò); damping in the time 

domain (ñTDò); damping in the time -frequency domain (ñTFDò); Youngôs modulus obtained by 

flexural vibration (ñE(flex)ò); Youngôs modulus obtained by longitudinal vibration  (ñE(long)ò); 

and Youngôs modulus obtained by planar vibration (ñE(plan )ò); shear modulus (ñGò); estimated 

secant/chord modulus of elasticity (ñEci (GPa)ò); P-wave s velocity  (ñVpò); and S-wave s velocity  

(ñVsò). To select an  option, cho ose the desired variable from the list (Fig . 82 ).  

 
Figure 82 - Available parameters for the y-axis. 

To load the results saved in other spreadsheets, click on ñLoad excelò, and choose the desired 

spreadsheet.  

The files generated by the software may be saved by clicking on the ñSave file  

(F4)ò button, on the top of the screen. 

A screen will pop  up  showing the possible destinations  to save the file. Ch oose a name for the 

file, the destin y folder, and click on ñOKò.  

 
Figure 83 - Window showing where the file will be saved. 

 

Files may be verified  and/or modified in the future  by clicking on ñLoad file  (F3)ò, 

which allows opening  a previous saved file.  

Just click on ñLoad file  (F3)ò and select the respective file .  

Note: Saved files will only be opened when Sonelastic ®  Software is running, through the ñLoad 

file (F3)ò option. Computers that do not have Sonelastic ®  Software installed may not open these 

files , differently from the spreadsheets generated by the ñExport results ò option, that can be 

opened by any computer that has .csv compatible software . 
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8 .6  SPECTROGRAM  tab  

Tab for the 3D visualization of the signal  (Fig . 84) . 

 
Figure 84 - Sonelastic® Software screen showing the tab for the signal 3D visualization. 

 

In the ñSpectrogram ò module, a 3D spect rogram (amplitude x time x frequency) of the acquired 

signal  is presented . The user can click on the graph  and move the mouse to visualize it  from any 

specific direction. The ñdBò option allows the visualization in logarithm scale (Fig . 85) . 

 

 
Figure 85 - Visualizing the 3D graph in logarithm scale. 
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8 .7  Automatic acquisition mode  

The a utomatic acquisition mode  allows programming  Sonelastic ®  Software to perform automatic 

measurements during pre -established intervals . To change the acquisition mode from ñManualò 

to ñAutomaticò, click on ñConfigurationsò under the main Menu, then select ñAutomaticò within 

ñAcquisition modeò (Fig . 86 ) . 

Note: it is necessary the IED Automatic Impulse Device to employ the automatic acquisition 

mode.  

 
Figure 86 - Menu to choose the automatic acquisition mode. 

After selecting the Automatic mode, the options on the top of the screen will change and will be 

shown as in Fig . 87 . 

 
Figure 87 - Sonelastic® Software screen showing the automatic acquisition mode. 

In this acquisition mode, the user should  configure the measurements  interval  and  the number 

of cycles to be measured. The adjustments can be made clicking on the arrows next to each 

option : interval (ñIntervalò) and  cycles (ñCyclesò), such as shown in Fig . 88 . 
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Figure 88 - Automatic acquisition controls. 

After clicking on ñPLAYò, a new window will pop up  for the user to choose a destination folder to 

save the measurements.  

After that, the status of Sonelastic ®  Software will change to ñAutomatic measuring, cycle 1ò. 

This message will change as measurements cycles progress . 

After specifying the location  where the software will save  the files , the measurement process 

wi ll initiate automatically . 

At any time, measurements may be paused by clicking on ñPAUSEò. To 

restart the measurements, click again on ñPAUSEò to disable it .  

 

Measurements may be interrupted at any time by clicking on ñSTOPò.  

 

A window will pop up asking whether the user really wishes to interrupt the measurement  or not  

(Fig . 89) . 

 
Figure 89 - Dialog box showing the option to cancel a measurement. 

If the user wants  to interrupt the measurement, click on ñOKò, otherwise, click on ñCancelò. 

Each cycle will be saved as a new file, which can be read by Sonelastic ®  Software. A spreadsheet 

containing all obtained results will be generated  as a .csv file so it can be opened by other 

applications.  

The software will automatically show the screen in which the calculation is being carried out, 

according to the following order : ñAcquisitionò, ñDampingò, ñDamping-TFò, ñElastic Moduliò, and 

ñResultsò. On this last screen, there will be a countdown to the next measurement (Figure 90) . 

 

 
Figure 90 - The countdown to the next measurement carried out in the automatic acquisition mode. 

 

Each point will appear  on the graph s presented in ñResultsò (see item 8.5 Results Module ï 

processing results )  (Fig . 91) . 
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Figure 91 - Tables showing the data of an automatic measurement taken at room temperature. 

Note: If the test is carried out as a function of temperature, the column ñT (ÜC)ò will show the 

values of the temperature in each cycle; otherwise,  the column will be blanked (see item 8.1.5 

Spectrum and pre -processing  of the signal  to adjust the parameter related to the furnace).  

Next (Fig . 92) it is represented an ex ampl e of a ceramic specimen  measurement as a function 

of temperature . The top graph presents the damping  ratio value  (ñTDò) as a function of time 

(ñTimeò). The bottom graph, however, monitors the  temperature (ñTemperatureò) as a function 

of time (ñTimeò). 

 
Figure 92 - Sonelastic® Software screen showing automatic measurement data as a function of temperature. 

 

Figure 93  and 94  illustrates a spreadsheet generated by Sonelastic ®  Software. This data export 

format  (.csv) facilitates the us age  and practicality for posterior data processing.  
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Figure 93 - Example of a spreadsheet generated by Sonelastic® Software and imported by MS Excel. 

 

Figure 94 - Example of a spreadsheet generated by Sonelastic® Software, imported ōȅ DƻƻƎƭŜΩǎ ǎǇǊŜŀŘǎƘŜŜǘǎΦ 
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8.8 File Menu  

The ñFileò menu (Fig. 95) is a quick form to access the main tools for saving and loading files, 

as well as loading and exporting data to a spreadsheet. Through this menu it is also possible to 

access the specimen registration worksheet and generate test reports.  

 
Figure 95 - File Menu. 

To load a previous saved file, click on ñOpenéò. To save a measurement in Sonelastic ®  Software 

format  (.atcp) , click on ñSaveò. To load a spreadsheet with previous data characterization, click 

on ñLoad Tableò. Lastly, to export the main results to a spreadsheet, click on ñExport results ò. 

From this menu it is also possible to close Sonelastic ®  Software window by clicking on ñExitò. 

 

8 .9  Configurations Menu  

At the ñConfigurationsò menu (Fig. 96) it is possible to adjust the signal acquisition mode (manual 

or automatic), adjust the acquisition configurations, enable the software to report the velocity 

values, adjust the measurement configurations as a function of temperature, and lastly, perfo rm 

fine adjustments on the processing configurations and data acquisition.  

 
Figure 96 ς Configurations Menu. 

8. 9 .1 Acquisition mode  

The acquisition mode can run on ñManualò, as described in  items 8.1  to 8.6 , as well as on 

ñAutomaticò, as described in  item 8.7 Automatic acquisition mode.  

The automatic acquisition mode is recommended for users wishing to perform serial 

measurements as a function of time and/or temperature (in the case of having a measurement 

system coupled). To employ t he automatic acquisition mode , it is necessary the  IED Automatic 

Impulse Device . 
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8. 9 .2 Options  

Under the ñConfigurationsò menu (Fig. 97) it is possible to  ñAllow null values for uncertainties ò, 

ñShow Vp and Vs Valuesò (Fig . 97), ñEstimating the Eci by Popovics (ABNT NBR 8522 -1:2021)ò, 

choose ñCylinder dimensions by ABNT NBR 8522-2:2021ò, and ñHide the uncertainty of Eciò. 

 
Figure 97 - άhǇǘƛƻƴǎέΣ ǳƴŘŜǊ ǘƘŜ ά/ƻƴŦƛƎǳǊŀǘƛƻƴǎέ aŜƴǳΦ 

 

The option ñAllow null values for uncertainties ò allows uncertainties values of  the input 

parameters  to be null, therefore, the user may leave the fields reserved for dimension s and mass 

uncertainties as being equal to zero.  

 
Figure 98 - Fields for uncertainties values. 

If the option ñAllow null values for uncertainties ò is disabled, the user must type some value in 

the uncertainties field, otherwise the software will not proceed to the next tab for the elastic 

moduli calculation  (Figure 99) . Instead, it will show the following message:  

 
Figure 2 - Software dialog box that will pop up ǿƘŜƴ ǘƘŜ ƻǇǘƛƻƴ ά!ƭƭƻǿ ƴǳƭƭ ǾŀƭǳŜǎ ŦƻǊ ŜǊǊƻǊǎέ ƛǎ ŘƛǎŀōƭŜŘ ŀƴŘ ǘƘŜ ǳǎŜǊ ǘǊƛŜǎ ǘƻ ǎƪƛǇ ǘƻ 

the elastic moduli calculation screen. 

The option ñShow Vp and Vs valuesò activates the calculation and display of the sound speed for 

P-waves (ñVpò) and the sound speed for S-waves (ñVsò) along with the values of the elastic 

modulus on the tab ELASTIC MODULES (Fig. 100 -[a]). The option ñEstimate the Eci by Popovics 

(ABNT NBR 8522 -1:2021)ò activates the estimation and display of the secant/chord modulus 

(Eci) (Fig. 100 - [ b]). This option should be used only for concrete and cementitious materials.  
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Figure 100 ς [a]: Section of the elastic modulus results showing the sound velocity values for P-ǿŀǾŜǎ όά±Ǉέύ ŀƴŘ {-ǿŀǾŜǎ όά±ǎέύΤ 

[b]: Section of the elastic modulus results showing the estimated secant/chord modulus of elasticity (Eci). 

The option ñHide the uncertainty of Eciò allows you to hide the Eci uncertainty presented in the 

ELASTIC MODULES tab, as well as the results exported to the report and to the RESULTS tab.  

 

8. 9 .3 Temperature measurement  

In this field is set  the temperature  measurement data source (Fig . 101) . For th is, ch oose the 

option representing the channel of the furnace communication controller that  will perform the 

test.  

 
Figure 101 ς ά¢ŜƳǇŜǊŀǘǳǊŜ ƳŜŀǎǳǊŜƳŜƴǘέ optionsΣ ǳƴŘŜǊ ǘƘŜ ά/ƻƴŦƛƎǳǊŀǘƛƻƴǎέ ƳŜƴǳΦ  

 

8. 9 .4 Advanced acquisition  

The ñAdvanced acquisitionò mode allows fine adjustment s to enable or refine measurements 

regarding the sound processing  (Fig . 102) . 

 
Figure 102 - Menu for selecting the advance acquisition mode. 

Once  this option is enabled, a new screen will appear in  ñAcquisition configurationò, in  

ñAcquisitionò tab . This new screen contains fine advanced adjustments regarding the signal 

processing.  This tool must be used only by the  advanced users of Sonelastic ®  Software.  

[a] [b] 
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Figure 103 - Section for the advanced adjustments configuration of the signal processing. 

 

8.8.5 Advanced trigger  

To select the advanced mode of the Trigger, enable ñAdvanced triggerò, in ñConfigurationsò (Fig . 

104) . This field allows changing the ñTrigger filter ò window, under ñAcquisition Configuration ò 

(see item 8.1.3 Adjusting the signal acquisition ).  

 

 
Figure 104 - Menu for selecting the ά!ŘǾŀƴŎŜŘ ǘǊƛƎƎŜǊέΦ  

 

A new screen will replace the ñTrigger filterò field , allowing free adjustment of the frequency 

range. Select the range of frequencies  by pressing the arrows up and down, next to the ñHigh 

passò and ñLow passò options  (Fig . 105) . If the user does not wish to apply any filter, the ñTrigger 

Filterò command must be disabled . 

 

 
Figure 105 - Section for adjusting the range ƻŦ ŦǊŜǉǳŜƴŎƛŜǎΣ ƛƴ άTrigger CƛƭǘŜǊέΦ 
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8 .10  Simulations Menu  

Sonelastic ®  Software allows the user to estimate the fundamental vibration frequencies of a 

specific specimen  based on its characteristics. To choose this option, select ñSimulationsò (Fig . 

106) . 

 
Figure 106 - Software simulations menu. 

There are two options under this menu: ñFrequency simulator ò and ñSignal simulatorò. The first 

option gives the user the possibility to estimate the flexural, torsional, longitudinal, and planar 

vibration natural frequencies of a specimen . The second option was created for internal use of 

ATCP Physical Engine ering for running tests and calibration.  

To enable the frequencies estimator, click on ñFrequency simulator ò. A new window will open  

and will contain all the input parameters needed to calculate the frequencies  (Fig . 107) . Fill in 

the gaps with the materialôs approximate Youngôs modul us (GPa), density (g/cm³) and 

dimensions.  

The ñEstimate G and Pò command allows the user to define whether or not Sonelastic ® Software 

should estimate the shear modulus (G) and Poissonôs ratio (Õ) values for the torsional 

fundamental frequency calculation.  If this command is enabled, the software will define the shear 

modulus for the material as being equal to 0.4E and the Poissonôs ratio equal to 0.25 . If the 

tested specimen  does not meet these values , it is possible to disable this function and define 

different values for these properties.  

After filling in the gaps with all the necessary information, click on ñCalculate (Enter)ò. The 

software will inform an approximate value of  flexural, torsional and longitudinal frequencies for  

rectangular bars and cylinders; flexural frequencies for  cantilever beam s; and only the planar 

frequencies , for  disc s and rings.  

 
Figure 107 ς Frequency estimator. 
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