a3 e et s A9 A 2110 3, pp. 1021~1027, 2009.

RIS EEEL RS
Estimation of Damping Matrices for Dynamic Systems

o) A W7 A FrF G Fee

o

Gun-Myung Lee, Kyung-Ju Kim and Young-Ho Ju

(2009 69 229 A ; 2009 99 289 AAMSHR)

Key Words : Model Updating(}23 7§41), Damping Matrix(734] 8] &), Proportional Damping(H]&|7+4]), Impedance

Matrix(¥ 3] & 2= &), Residue(2l <] ¥7)

ABSTRACT

Finite element models of dynamic systems can be updated in two stages. In the first stage, mass and
stiffness matrices are updated neglecting damping. In the second stage, a damping matrix is estimated with
the mass and stiffness matrices fixed. Methods to estimate a damping matrix for this purpose are proposed
in this paper. For a system with proportional damping, a damping matrix is estimated using the modal
parameters extracted from the measured responses and the modal matrix calculated from the mass and
stiffness matrices from the first stage. For a system with non-proportional damping, a damping matrix is
estimated from the impedance matrix which is the inverse of the FRF matrix. Only one low or one
column of the FRF matrix is measured, and the remaining FRFs are synthesized to obtain a full FRF
matrix. This procedure to obtain a full FRF matrix saves time and effort to measure FRFs.
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Fig.1 Comparison of the measured (solid line) and
analytical (dashed line) FRFs before updating
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Table 1 Modal parameters estimated from the canti-

lever beam
Mode | Natural frequency (Hz) Damping ratio (%)
1 15.86 1.78
2 97.76 0.69
3 281.37 0.52
4 548.75 0.66
5 907.80 0.20
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Fig. 2 Comparison of the measured(solid line) and
analytical(dashed line) FRFs after updating
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Fig. 4 A FRF of the 4 dof system

Table 2 Modal parameters estimated from the simu-
lated FRFs

Mode | Natural frequency (Hz) Damping ratio (%)
1 5.53 0.87
2 15.92 2.50
3 24.38 3.83
4 29.91 4.71
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estimated modal parameters
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