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Abstract

It is important to model the mechanical structure precisely and reasonably in predicting the

dynamic characteristics, controlling the vibration, and designing the structure dynamics. In the finite

element modeling, the errors can be contained from the physical parameters, the approximation of
the boundary conditions, and the element modeling. From the dynamic test, more precise dynamic
characteristics can be obtained. Model updating using parameter modification is appropriate when

the design parameter is used to analyze the input parameter like finite element method. Finite

element analysis for cantilever and simply supported beams with uniform area and shape change

are carried out as model updating examples. Mass and stiffness matrices are updated by comparing
test and analytical modal frequencies. The result shows that the updated frequencies become closer

to the test frequencies.
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m, . element mass matrix
k., : element stiffness matrix
My; - updated mass matrix
Ky updated stiffness matrix

M, : mass matrix used in analysis
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K, : stiffness matrix used in analysis

P : design parameters

¢4 - eigenvector from analysis
A4 @ eigenvector from analysis

¢ 7 © eigenvector from test
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Fig.l. Beam model used in this study
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Fig.2. Natural frequency and acceleration of

beam model without step (fixed-free
boundary condition)
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Fig.3. Natural frequency and acceleration
of beam with step(fixed-free boundary
condition)
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Fig.4. Natural frequency and acceleration
of beam model without step
(pinned-pinned boundary condition)
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Fig.5. Natural frequency and acceleration
of beam with step(pinned-pinned
boundary condition)
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Table 1 Updated frequencies for
uniform cantilever

0‘38 Ist | 2nd | 3rd | 4th | 5th

matrics| 0 11275 | 345 | 6775 |1092.5

MaKa| 204 11279 | 3581 | 702.2 | 11625
MaKy|] 70 |1275| 345 | 6775 10925

MuyKa | comp. | 1275 |345.89|679.12] 1100
My Ky | comp. [127.15}333.27 1655.28 1 1033.8
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Table 2 Updated frequencies for
cantilever with shape change

Oie Ist | 2nd | 3rd | 4th | 5th
T
matricds| 875 | 1225 | 3475 | 6125 | 10975
MaKa| 198 | 1149 | 3579 | 6464 [1158.9
MaKy| 875 | 1225 | 3475 | 6125 | 10975
MuyKa | comp. [123.67 34807 |615.73 111036
My Ky | comp. [131.88[337.98 | 583.4 |1044.2
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Table 3 Updated frequencies for simply
supported beam with
uniform cross section

odel 15t | 2nd | 3rd | 4th | 5th
| 65 | 1725 | 420 | e85 | 1140
MaKa| 540 | 2159 | 486.0 | 8649 | 13542
MaKuy| 65 1725 | 420 685 1140
MuKa| 7279 |159.33]434.15 | 7382 |1191.7
Mu Ky | 87.65 |174.69375.17 | 584.65 | 1003.2

Table 4 Updated frequencies for simply
supported beam with
shape change

ode 1 )

st | 2nd | 3rd | 4th | 5th

matricest 9525 | 1475 | 3975 | 6325 | 1130
MaKa| 482 | 2159 | 4454 | 864.7 | 1264.0
MaKuy| 525 | 1475 | 3975 | 6325 | 1130
MuKa |53.436{174.35 (40599 | 7144 11535
MuKy(58.2021119.12 | 362.34 | 522.58 | 1031.2
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