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ABSTRACT 
 
 
 

A theoretical and experimental foundation is established for a reverberant field 

method of measuring the vibrational power input from a source into an adjoining structure. 

This method is analogous to the reverberant chamber method of measuring the sound power 

output of an acoustic source. The reverberant field method is carried out by mounting the 

vibration source on a referee structure which has been calibrated in terms of its frequency 

band average loss factors and its mechanical point impedance. The spatial average of the 

mean square velocity in the reverberant field is measured in order to calculate the power 

input from the source. The power is calculated by means of the reverberant field theory. 

        In this thesis an aluminum plate is used as a referee structure. The loss factors are 

measured by the multi-degree-of-freedom complex exponential method. An electromagnetic 

shaker is mounted to the plate via an impedance head to simulate a source. The power input 

in the 0-4000 Hz frequency range is measured by means of the reverberant field method and 

by means of the impedance head signals. The results of the two methods show reasonable 

agreement and thereby provide experimental validation of the reverberant field method. 

 

 



 

 



 

 

 



 

 

 



 

 

 



 

 

CHAPTER 1  

 INTRODUCTION 

1.1 Obiective 

       When two or more resonant structures are joined together, the vibrational energy flow 

between them can be estimated by a method called Statistical Energy Analysis (SEA). This 

method uses statistical techniques to average the behavior of individual modes in frequency 

bands. The mean energy flow between subsystems in a given frequency band can thus be 

analyzed. 

       SEA can be used to model systems of structures including beams, plates, cylinders, circuit 

boards, etc. In order to carry out this analysis, certain properties of each structure must be 

known. These include the mechanical point impedance, modal density, and loss factor for each 

structure. The coupling loss factor between each pair of structures must also be known. 

       In addition, the amount of energy input to each structure by external sources must also be 

determined in order to model the energy flow within the system. This external excitation could 

be caused, for example, by a turbulent boundary layer, acoustic radiation, or by direct contact 

with a mechanical vibration source. This thesis deals with the case of power input from an 

external mechanical device into an adjoining structure. A method is developed for measuring 

the power input from the device to the structure. This method is analogous to the reverberant 

chamber method of measuring acoustic power and is based upon previous SEA research. 

 

1.2 Background Literature Review 

The development of SEA can be traced back to work done by Lyon, Maidanik, and 

Smith in the 1960's. Lyon and Maidanik [1] studied the power flow between two lightly 
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        How does the plate couple with the room space?  Does the room feed back energy into the 

plate? Does the proximity of tables and equipment interfere with the radiation? 

       In addition, the reverberant field energy method, as considered in this thesis, assumes that 

the output of the device is in the form of broadband vibrational power. How could this 

method be applied to the case where the output is in the form of a pure tone? Would it be 

possible to measure this output if there were modes to carry the energy at the frequency of the 

tone? 

       Although this thesis has provided experimental validation of the reverberant field energy 

method, many questions remain to be answered before this method can be used with 

confidence in practical situations. 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 


