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Abstract

This paper deals with a cause analysis of a squeal noise in a brake system. It has been proved that 
the squeal noise is influenced by the angular misalignment of a disk, disk run-out, with the previously 
experimental study. In this study, a cause of the noise is examined by using FE analysis 
program(SAMCEF) and numerical analyses with a derived analytical equation of the disk based on the 
experimental results. The FE analyses and numerical results show that the squeal noise is due to the 
disk run-out as the experimental results and the frequency component of the noise equals to that of a 
disk's bending mode arising from the Hopf bifurcation.  
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2. 전산시뮬레이션

Table 1 Natural frequencies of the parts by FE 
analysis

(a) 2nd mode(3059 Hz)  (b) 3rd mode(3491 Hz)
Fig. 1 Mode shapes of the disk

Fig. 2 FE model

Table 2 Material properties of the disk and pad

ν
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Fig. 3 Acceleration and power spectrum of the pad; 
(a) 0.03mm run-out and (b) 0.3mm run-out

3. 이론해석
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Fig. 4 Schematics of a rotating disk with angular 

misalignment:
(a) in the   direction; (b) in the  direction; and 

(c) projecting on the  plane

θ

       




 ▽  

θ ψ

대한기계학회 2004년도 추계학술대회 논문집

 597



  



 




 

 




▽

 

  


  

      


  












   

         


∇ 


















    

   

         






    

    














 







     





 



 







     













 


ψ

  



 




 

 




▽

 











 




 

 














 

      

 

          

     
 



       

     

   

  

       
      

      


   











 
 











 
  

  













  













  

   

  



  




  

  




  ▽

 











  




  

  





 








  


          

 

                

  

대한기계학회 2004년도 추계학술대회 논문집

 598



     
     

 
  



      

     
  

      

            

      

     
    

    

  



∇ 

∇ 









 

 









     

  



        
      



           


Table 3 Natural frequencies of the disk for     
RPM
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Fig. 5 Waterfall diagram of the disk

(a)                (b)    

 (c)                (d)

(e)                (f)
Fig. 6 Phase diagram and Poincare map for 0.03 

mm run-out; (a), (b): 0.05 mm run-out, (c), (d): 0.9 
mm run-out and (e), (f)
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(a)                     (b)
Fig. 7 Bifurcation diagram of the disk; (a):  from 
0 to 1mm run-out, (b): from 0 to 0.1mm run-out
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