Updating of Finite Element Models Including Damping
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ABSTRACT

Finite element model updating has been performed using an optimization technique in the paper. The objective function
consists of natural frequencies, modal assurance criterion values, and bandwidths of modes, which are obtained from finite
element analysis and experiment. Young's modulus and damping coefficient of the material are selected as design variables whose
values are modified to make the objective function as small as possible. To consider the loading effect of an accelerometer, its
mass and moment of inertia are added to design variables. This model updating method has been applied to a cantilever beam,
and experimental data are measured by modal test.
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Fig. 4. The first mode shape from FEA.
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Table. 3. Natural Frequencies obtained by modal test.

Table. 5. Comparison of natural frequencies obtained by
FEA and modal test.
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Fig. 6. Comparison of FRFs obtained by FEA and modal
test before model updating.
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Fig. 7. Comparison of mode shape obtained by FEA and
modal test before model updating.
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Table. 6. Design variables at the optimum point.
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Table. 7. Objective function for design variable.
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Fig. 8. Comparison of FRFs obtained by FEA and modal
test after model updating.
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modal test when damping is considered.

(11)
12)



FRF
Fig. 10
FRF

MAC

Matlab
Optimization Toolbox
FRF

FRF

2 BK21

(1) Berman, A. and Nagy, E. J., 1983, “Improvement of a
Large Analytical Model Using Test Data”, AIAA Journal, vol.
21, No. 8, pp.1168~1173.

(2) Baruch, M., 1984, “Methods of Reference Basis for
Identification of Linear Dynamic Structures,” AIAA Journal,
vol. 22, No.4, pp.561~564.

(3) O'Callahan, J. C. and Leung, R. K. 1985,
“Optimization of mass and Stiffness Matrices Using a
Generalized Inverse Technique Using the Measured Models,”
Proceedings of the International Modal Analysis Conference,
pp. 75~79.

713

(4) Imregun, M., Ewins, D. J., Hagiwara, I. and Ichikawa,
T., 1994, “A Comparison of Sensitivity and Response Function
Based Updating Techniques,” Proceedings of the International
Modal Analysis Conference, pp. 1390~1400.

®) . , 2000, “
A 24 5 ,pp.1133~1145.
(6) Friswell, M. I. and Penny, J. E. T., 1992, “The Effect of

Close or Repeated Eigenvalues on the Updating of Model
Parameters from FRF Data,” Journal of Vibration and
Acoustics, vol. 114, pp. 514~520.

(7) Mottershead, J. E., 1998, “On the Zeros of Structural
Frequency Response Functions and Their Application to Model
Assessment and Updating,” Proceedings of the International
Modal Analysis Conference, pp. 500~503.

(8) Lin, R. M. and Ewins, D. J., 1994, “Analytical Model
Improvement Using Frequency Response Functions,”
Mechanical Systems and Signal Processing, vol. 8, No.4, pp.
437~458.

(9) Imregun, M., Visser, W. J. and Ewins, D. J., 1995,
“Finite Element Model Updating Using Frequency Response
Function Data - |. Theory and Initial Investigation,”
Mechanical Systems and Signal Proxessing, vol. 9, No. 2, pp.
187~202.

(10) Rao, S.S., 2004, 4th Mechnacal Vibrations, Pearson
Education, Inc.,pp. 862~881.

(11) Ewins, D. J., Modal Testing : Theory and Practice,
RESEARCH STUDIES PRESS LTD., pp. 180~186.





