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Vibration analysis of rotating tapered cantilever
beams and their crack detection using genetic
algorithm

S. Talebi', A. Ariaei®’

1-MSc. Student, Dept. of Mech. Eng., Faculty of Eng., Isfahan Univ., Isfahan, Iran
2- Assist. Prof., Dept. of Mech. Eng., Faculty of Eng., Isfahan Univ., Isfahan, Iran
*P.0O. B. 81746-73441, Isfahan, Iran, ariaei@eng.ui.ac.ir

Abstract-The current article presents an analytical approach, for determining the natural frequencies of a rotating

cracked Euler—Bernoulli beam with a varying transverse cross-section, using the so-called differential transform method
(DTM). First, the natural frequencies of the beam are obtained for different values of the crack position and depth. The
results have been validated against those obtained from experimental modal test, Abaqus software and some other
methods reported in the literature and a good agreement between the results is observed. Then, the inverse problem is
investigated. For this reason, the position and depth of the crack of the rotating beam with a varying transverse cross-
section are estimated using the genetic algorithm and then, the natural frequencies are obtained from the modal test. It is
seen that the numerical results have a suitable agreement with the actual position and depth of the crack that indicates
the effectiveness of this method in determining the parameters of the crack in the rotating beams.
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