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 

                          .   
            .               

                         
                      .     

           .               
                               

   .           .              
                          

        .                    
                          

      .                     
          .  
 

   :        

1 . 

           
       

      .    
         

       
          

     .  
          
           

    .      

          
         

      .   
          
          
          

     .   
          
          

       .  
        
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  .   1      
        

        .
            

        . 
         
   .      

         
            
       .  
        

        . 
            .

         
        
  .       
     .    

          
          

        
  .        

          
         

 2     ] 1[. 
         

       
        .   
          

      .  2 
           

     .  3  
          
        

           

         .  
4         
 .  

  
2 .     

         
       3 
  .        

            
           .
          
    4    .   

        
          

           
   .       

       .  
          
 5   .     

       )    
 (         
           

   ] 1[ . 

         
6 7   8  .  

  9        
  .      10  

     .    
           

        ) 1.( 

         
          
      .    



61

نشریه صوت و ارتعاش، سال اول، شماره 1، بهار 1391 انجمن آکوستیک و ارتعاشات ایران

هنر اندازه گیری و مدلسازی در آزمایش مودال و مشکلات آن )بخش اول(، سرپرست، آشوری، خطیبی

  11 ) 2(       
        .  

  
 1 .        

  

  
2 .       

          
          

  .        
      .    

 12)  3(      
           .
           
        . 

           
  .          
         

 13    .   
    .      
        .

          

             
]1[.  

  
 3 .      

         
        

    .    
         
          

          
          

  .       
           

         

]1[.  
2.1 .   

          
         

       .   
          
      . 

  

 
)(  
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)(  

  
)(  

  
)(  

 4 .     ) :(  
     )  ( 

   )  (    
 )  (      

        
           

           
 )4 (   .  

          
        .   
        

 .         
      .     

          
     .  

          
] 1[ : 

  
 .  14  
 .       15  
 . 16 

 . 17 

 .   18  
 .   19  
 . 20  
 .  21  
 .   22  
 .   23  
 .  24 

 
3 .         

    
        

       
      .    

         
           
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  .         
      : 

  
 .   

 .    

 .  

 .       

 .     

 . 

 .    

 .     
           

           
       .  

  
3.1 .   

          
   .       
           
         . 

         
         

        .    
        
         

   ] 2[ .      
       25 ] 3[ 

    .    
         

           
 ] 54[ . 26     

         
 27 ] 6 [     

         

   ] 7[ .    
           

          . 
          
  .        

      .    
        .  

          
          

      .  
          

      ) 5 () 6 ( 
  .        

         
          
 . 

  

  
 5 .    

  

  
 6 .        
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          
           

         
     28     

          
     ] 2[.  

         
           
       .  
          
          . 
         29 
     .      

            
        .   
          

       .   
             
         

    ] 3[.  
  

3.2 .    

         
           

           
) 7(     30 31   32 
 . 

 

 7 .     

         
          

          
    ] 3[ .     

          
          

  .       
33       .   

        
          

          . 
            

         
            

       .  
      ] 10 -8 [ 
 .           

         
          

         . 
           

      .)8 (  
      ] 3[.  

  
 8 .         

         
          

  ] 2[.       
         
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      .    
        

      .  
             
     .   

          
  34       

     .      
         

            
 ]2 [   .     
       ] 2[ . 

          
           

       . 

3.3 .   
        

      .     
          

        
        

          .
         

         
    .    

          
          .

        
      .    

           
        

        
.         

            
  ] 3 .[  

 .         
         . 
           

          
         

         
  . 

 .         
  .           
  )       1  

      2     
    2       1 

   (       
         

 .         
    . 

 .        
   35  .     

         
         

         
          

       .  
            

        
         

          
.  
         
         
          

  )       
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 (  .      
         

          
     .   

        
   .       

          
    ] 11[    .  

        : 
 36 37  38   

39 .        
          

   .  
 .  :       

          .
         

           
      .     

           
          
       . 

         
    .      
          
      .     

      ] 12[.
         

         
          

    )      
     .(   

         
         . 

          

         
   .        

          
   .  

 .  :      
         

  .        
          

  .          
           

           .
          
         

          
 .      .  
        ] 12[ .  

 .   :    
   )9-  (   .  

      0  2  
    50     .  

         
 .       

     .      
         

         
     .  

 .  :      
      .  
          

     .   
          

         ] 13[ .  
        

          ) 
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9.(           
     .

  

 9.      :)  ( 
)  ( )  ( )  (

    

         
          
      .  

4 .  

          
   .      

          
       .   

          
          
 .         
 .         

          
          

    .     
         

  .        
         

 .          
         

             
       .  
          

          
        

          . 
     .  

 
   

1. Finite Element Method (FEM) 
2. Modal testing 
3. Linear time-invariant vibratory system 
4. Frequency Response Function (FRF) 
5. Impulse response 
6. Sinusoidal 
7. Transient 
8. Random 
9. Transducer 
10. Accelerometer 
11. Hammer 
12. Shaker 
13. Curve-Fitting 
14. Troubleshooting 
15. Correlation of finite element model and 
experimental results 
16. Structural modification 
17. Sensitivity analysis 
18. Reduction of mathematical models 
19. Forced response prediction 
20. Force identification 
21. Response prediction 
22. Substructure coupling 
23. Structural damage detection 
24. Active vibration control 
25. Ewins 
26. Structural Modifications Using experimental 
frequency Response Functions (SMURF) 
27. Klosterman 
28. Anti node 
29. Scanning 
30. Pushrod 
31. Stinger 
32. Drive rode 
33. Bias or systematic error 
34. Receptance 
35. Hilbert transform 
36. Sine excitation 
37. Impact excitation 
38. Swept sine excitation 
39. Random excitation 
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