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Abstract

The finite element analysis is frequently used to predict dynamic responses of comrlex structures.
Since the predicted responses often differ from experimentally measured ones, updating of the finite
clement models is performed to make the finite element results agree with the measured ones. Among
several model updating methads, one is to use FRF(frequency response function) data without a modal
analysis. This paper investigates characteristics of the model updating method in order to improve the
method. The investigation is focused on how to obtain FRFs for unmeasured rotational displacements
and how to consider damping. For the investigation simulated data and experimentz] data for a
cantilever beam are used.
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FRFs for a rotational dof of a cantilever
beam: - analytical, -- interpolated
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Table 1 Properties of the c

antilever beam

length( /) 270 mm

width{ b ) 35 mm
thickness( h ) 1.5 mm
Young's modulus( E ) 195 GPa
density( p ) 7850 kg/m’
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Fig. 3 Comparison of the FRFs of the simulated

system: - experiment, -- FEM

Table 2 Estimated values of the correction factors

correction factor given value estimated value

Pu 0.0 0.00005

Py 1.0 1.00011

Pi; -0.2 -0.20000

Pia 0.0 0.00004

Pis 0.0 0.00010

Pry -0.5 -0.49992

Pz 0.0 0.00000

Pus 0.0 0.00001

Prs 0.5 0.50012

Pans -0.3 -0.29996

Pai 9.0 8.99930

Po -0.9 -0.89837

Py -0.5 -0.50098

Pys 3.0 3.00142

Pys 0.0 -0.00016
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Table 3 Estimated values of the correction factors

correction | given estima:ed value
factor value | | iteration | 5 iteratiors | 10 iterations
Py 0.0 0.054511 0.05075 0.04949
Pi 1.0 0.25305| 0.24853 0.25351
Pis -0.2 | -0.06266 | -0.07264 | -0.07347
Pis 0.0 | -0.05257 | -0.06614 | -0.06591
Pis 0.0 | -0.05641 0.03945 0.04559
Pant -0.5 | -0.40237 | -0.33750 | -0.33670
Pm2 0.0 | -0.19460 | -0.25151 | -0.22875
Prn3 0.0 0.25843 | 0.23335 0.25251
Pra 0.5 0.22832 1 0.24040 0.24332
Pins -0.3 | -0.27622 | -0.28460 | -0.28591
Py 9.0 8.03694 | 10.25119 9.13179
Ps -0.9 1.82441 | -0.31120 | -0.97344
Pss -0.5 | -0.95000 | -1.00000 | -1.00000
Pas 3.0 3.89053 | 3.96220 5.69034
Pgs 0.0 | -0.95000 | -1.00000 | -1.00000
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Fig. 4 Variation of the mean RD values with

iterations
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