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Abstract. Starting from the theoretical background written in [1], we present the package programs software 

realized by the authors for modal parameters identification of this kind of structures. We also present the 

experimental montage used to identify the modal parameters. In the end of the paper it is presented an 
experiment for modal parameters assessment for a metallic structure statically indeterminate. 
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1. Introduction 

 

Starting from the theoretical background written in Ilincioiu et al.,(2012) [1], we 

present the package programs software realized by the authors for modal parameters 

identification of this kind of structures. We also present the experimental montage used to 

identify the modal parameters. In the end of the paper it is presented an experiment for modal 

parameters assessment for a metallic structure statically indeterminate. . 

 

2. Experimental montage 

 

We have divided the structure in several points in order to measure the modal parameters in 

different places on the structure like in fig. 1. The experimental montage is presented in fig. 2.  

 

Fig. 1. The studied metallic structure 
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Fig. 2. The experimental montage 

 

In fig. 2 we can see the next parts of the experimental montage: 1- the studied metallic 
structure (presented also in fig. 1); 2- a Bruel&Kjaer accelerometer with 0,004 pc/ms

-2
 

sensitivity; 3- a notebook; 4- impact hammer Bruel&Kjaer; 5- Spider 8 data acquisition 
aparatus; 6- signal amplifyer NEXUS 2692-A-0I4 produced by Bruel&Kjaer. A zoom with 
the accelerometer applied on the structure is presented in fig. 3. 
 

 

Fig. 3. The Bruel&Kjaer accelerometer applied on the structure 

 

We have placed the small accelerometer in several points and excited the structure in 

other points. For each excitation condition, the excitation force and the beam acceleration 

response were measured 

 

3. Modal identification 

 

We shall consider for this paper the next studying variants: variant 1- point 2 

excitation and point 1 measuring; variant 2- point 3 excitation and point 1 measuring. 
In fig. 1 we presented the time recorded characteristics for variant 1. We also made a 

zoom in the signal area to highlight the impact force (marked with 1) and the beam 
acceleration response in point 1 (marked with 2). We abbreviate the frequency response 
function with FRF. In fig. 5 and 6 we present the FRF in cartesian and polar coordinates. 

In fig. 5 we have the next curves: 1- real part of FRF (red line); 2- imaginary part of 
FRF (blue line); 3- power spectral density of excitation (green line); 4- FRF amplitude (black 
line); 5- power spectral density of response (pink line).  
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In fig. 6 we have used the next axes for the FRF in polar coordinates: the horizontal 
axis- real part of FRF (abbreviated with RE_FRF); the vertical axis- imaginary part of FRF 
(abbreviated with Im_FRF). In fig. 7 we present a modal parameters panel in the first stage of 
identification (as described in chapter 3 from this paper). We have made a zoom in the 
graphic area to highlight the next curves: 1- real part of experimental FRF (dotted red line); 2- 
real part of theoretical FRF (continuous red line); 3- imaginary part of experimental FRF 
(dotted blue line); imaginary part of theoretical FRF (continuous blue line). In fig 8 we 
present the final panel of the modal parameters identification, using the same symbols like in 
fig. 7 for the theoretical and experimental FRF. We observe that there are very little 
differences between the experimental and theoretical characteristics. 

 

 

Fig. 4. The time recorded characteristics for variant 1 

 

 

Fig. 5. FRF in cartesian coordinates for variant 1 
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Fig. 6. FRF in polar coordinates for variant 1 

 

 

Fig. 7. Modal parameters in the first stage of identification for variant 1 

 

 

Fig. 8. Final modal parameters panel with theoretical and experimental characteristics in variant 1  

 

For the variant 2, we will follow the same steps like above, using the same notations for the 
obtained curves. The time recorded characteristics is presented in fig. 9. The FRF in cartesian 
and polar coordinates is presented in fig. 10 and 11. In fig. 12 we present the final panel of the 



 Fiabilitate si Durabilitate - Fiability & Durability    Supplement no 1/ 2012 
 Editura “Academica Brâncuşi” , Târgu Jiu, ISSN 1844 – 640X 

 

 

 

 

46 

modal parameters identification, using the same simbols like in fig. 7 for the theoretical and 
experimental FRF. We observe that there are very little differences between the experimental 
and theoretical characteristics. 
 

 

Fig. 9. Time recorded characteristics for variant 2 

 

 

Fig. 10. FRF in cartesian coordinates for variant 2 

 

 

Fig. 11. FRF in polar coordinates 



 Fiabilitate si Durabilitate - Fiability & Durability    Supplement no 1/ 2012 
 Editura “Academica Brâncuşi” , Târgu Jiu, ISSN 1844 – 640X 

 

 

 

 

47 

 

Fig. 12. Final modal parameters panel with experimental and theoretical characteristics in variant 2 

 
4. Conclusions 
 
In this paper we have presented the software for the modal parameters identification. 

For the two considered variants, we have obtained five modal parameters (variant 1) and four 

modal parameters (variant 2). For further analysis, we can excite the structure and measure 

the vibratory response in other points. From the fig. 8 and fig. 12 we can observe that between 

the theoretical and experimental characteristics exist very small deviations because of the 

investigated structure complexity and because in an excitation point “i” and measurement 

point “j” configuration, not all the vibration modes are acting as strong, some of them are 

hardly to separate. 

Applied on a new equipment in the prototype stage, modal identification gives 

informations about the corectitude of design conception, construction, and it may give 

informations concerning the improvement of the vibration response of the equipment. 

This method can be used in parallel with a finite element software. A very good finite 

element software can be a certain error source if it is used by an analyst that mindless of the 

fact that the material characteristics are only approximate known, even if the geometrical 

model is very good. 

Applied on a recent mounted equipment, or on a working equipment, the modal 

identification gives informations concerning the quality of the mounting process, the  

weariness of material, possible cracks or the whickness of some parts. 
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