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Crack position identification based on measuring eigenfrequencies of cantilever beam

Shogo Nakasumi , Muneharu Saigo**

The crack position in a cantilever beam is identified. The vibration experiment is conducted and the eigenfrequency data
is obtained by measuring the acceleration of the beam tip. The extended finite element method is used to analyze the
vibration problem. The evaluation function is calculated using the eigenvalues of both experimental and numerical
simulation, and the identification is conducted based on the gradient of the evaluation function. The accuracy of longitudinal
direction is much more higher than that of thickness direction. That difference is caused by the characteristic distribution of

eigenvalues.
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Fig.1 Actual and estimated crack position
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Fig.3 Overall view of experimental system
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Table 1 Normalized eigenfrequencies

Number of elements in thickness direction
1 2 3 4 5 6
Mode 1 1219 1059 | 1.027] 1.015| 1.010| 1007
Mode2 1.219 1.058 1.026 1.015 1.009 1.006
Mode3 1.218 1.057 1.025 1.013 1.008 1.005

Normalized
frequency

Table 2 Eigenfrequencies of cantileverbeam
Experiment Numerical

No crack [No crack [ 100mm | 350mm
No crackl 100mm | 350mm | “(veg) | (v60) | (vg) | (v6o)

& ~|model 18.4 171 18.2 19.7 18.5 19.4 20.1
%5 mode2| 116.4 113.6 110.8 123.2 115.7 126.3 123.8
= °|mode3| 3255 313.2 304.0 344.6 323.7 349.3 339.7
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Fig.5 Eigenvalue distribution
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