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The Sensitivity Analysis of Modal Parameter of Cantilever by using FEM 

* * * **  

Tae-Sang Park, Un-Chang Jung, Ji-Hyun Yoon, Jung-Yoon Lee and Jae-Eung Oh 

 

11..     

 30       

      

    .   

     

     . ,  

  ,   

 ,    

   .   

     . 

,       

      , 

       

       . 

      

,      

.     

      . 

,      

  .   

   ,  ,  

    .  

 FEM      

  . 

 

22..     ..  

22..11           ..  

  (  )   , 

   . 

       Fig.1    

1u  3u    .  

     . 
2 2

2 2

( , ) 0u x t
EI

x x
            (1) 

    xxxxu  

0     
3 2

1 2 3 4( , ) ( ) ( ) ( ) ( )u x t c t x c t x c t x c t   (2) 

     , 

 (2)     

4 1( ) ( )c t u t ,  3 2( ) ( )c t u t , 

2 3 1 2 42

1( ) 3( ) (2 )c t u u l u u
l

      (3) 

1 3 1 2 43

1( ) 2( ) (2 )c t u u l u u
l

       

     (2)   

   
3 3 2 3

1 22 3 2 3

2 3 2 3

3 42 3 2 3

( , ) 1 3 2 ( ) 2 ( )

3 2 ( ) ( )

x x x x x
u x t u t l u t

l l l l l

x x x x
u t l u t

l l l l

    (5) 

 .      

    . 

2

0

1( ) ( , )
2

l

tT t A u x t dx          (6) 

, 
1( )
2

TT t u Mu   . 

M   , u   

 ;   

    E-mail : jeoh@hanyang.ac.kr 

    Tel : (02) 2220-0452, Fax : (02) 2299-3153 

 *   

**   

한국소음진동공학회 2012년 추계학술대회논문집, pp. 231~232

-231-



   
 

   .    (6)  

      

2 2

2 2

12 6 12 6
6 2 6 2
12 6 12 6420
6 4 6 4

l l

l l l lAl
M

l l

l l l l

         (7) 

     

   

2 2

3

2 2

12 6 12 6
6 4 6 2
12 6 12 6
6 2 6 4

l l

l l l lEI
K

l ll

l l l l

         (8) 

      l  

     ,  

       . 

        

    . 

22..22    MMooddaall  ppaarraammeetteerr     ..  

      

       . 

     M X C X K X F      (9) 

X   .    

M M X c X k X F   (10) 

M   .  (10)  

     

 
 

 

 

                                          (11) 

 

 

 

 

 

 

 

 (11)      

2

2

2

det 0

T

I

M

     (12) 

,      

(6)     . 

          
2 2

2

2k k k k k

i T

ik ik k

M       (13) 

     

     . 
2 2

2
k k

i T

ik ik k

M           (14) 

,  2800
3/kg m   70Gpa   

 0.3   0.4 m   0.04 m   

0.003 m     5    

 30Hz shift      

. 

(14)      5  

 1.5g        

  . 

 
Fig.2     

 

33..       

      . 

(1)     

  .. 

(2)      

  . 

 

  

(1) , 1985,     

,  ,pp.102-107, 176-177, 215-

219. 

(2) Daniel J. Inman, 2002, Engineering 

vibration third edition ,  . pp. 

580-590. 

(3) , 1991,    

     , 

  . 

-232-




