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Stability Analysis of Cracked Cantilever Beam Subjected to Follower Force
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ABSTRACT

In this paper a dynamic behavior(natural frequency) of a cracked cantilever beam subjected to follower force is

presented. In addition, an analysis of the flutter and buckling instability of a cracked cantilever beam subjected to a

follower compressive load is presented. Based on the Euler-Bernouli beam theory, the equation of motion can be

constructed by using the Lagrange’s equation. The vibration analysis on such cracked beam is conducted to identify the

critical follower force for flutter insstability based on the variation of the first two resonant frequencies of the beam.

Besides, the effect of the crack’s intensity and location on the flutter follower force is studied. The crack section is

represented by a local flexibility matrix connecting two undamaged beam segments. The crack is assumed to be in the

first mode of fracture and to be always opened during the vibrations.
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Fig.l1 Geometry of cracked beam subjected to follower
force and cross section
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Fig. 2 Natural frequency of cracked simply supported
beam under follower force(1™ mode)
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Fig. 3 Critical follower force of cracked cantilever beam
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Fig. 4 Critical follower force versus crack position
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Fig. 5 Critical follower force versus crack depth
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