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Systems due to the Mass Modification
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Abstract

This paper derives the generalized mass to find dynamic characteristics and its derivatives of
a continous system. And a new sensitivity analysis method is presented by using the amount of
change of generalized mass and vibrational mode caused by the variation of lumped and distribut-
ed mass. In this paper, to get or detect appropriate results, cantilever beam and stepped beam are
used. Deviations of sensitivity coefficient, natual frequency, vibrational mode and transfer func-
tion are calculated as result, and compared with the theoretical exact values.
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Table 1 Prediction of natural frequency due to added mass

(a) Cantilever beam(10% change) (Hz)
Concentrated mass distributed mass
. modify modify
mode original original
exact predict Est. exact predict Est.

1st 0.55959 0.50859 0.50859 1.0000 0.55959 0.48176 0.48176 1.0000
2nd 3.50690 3.50403 3,50403 1.0000 3.50690 3.22744 3.22744 1.0000
3rd 9.81942 9.56113 9.56133 1.0008 9.81942 9.31434 9.31435 1.0000
4th 19.24142 | 18.04866 | 18.05163 1.0025 19.24142 | 18.51551 | 18.51571 1.0003

(b) Stepped beam (8g change) (Hz)
Concentrated mass Distributed mass
modify modify
mode original original
exact predict Est. exact predict Est.

1st 102.896 90.933 90.933 1.0000 102.896 82.691 82.691 1.0000
2nd 455.926 439.654 439.654 1.0004 455.926 394.887 394.887 1.0000
3rd 1074.782 965. 305 965.478 1.0015 1074.782 953.126 953.136 1.0001
4th 2314.732 | 2311.130 | 2311.165 1.0098 2314.731 | 2050.170 | 2050.137 0.9999
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