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Fig.4 I-beam model with crack and its crack local graph
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Tab.1 First six order frequency of a cantilever beam without physical defect
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Fig.5 First six natural frequency of the beam varies according to depth and position of the crack
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The Mode Analysis of the Cantilever Beam with Concentrated Mass on Its
Free End in the Case of Damage and No Damage

YAN Anzhi', TAO Tianzeng’, ZHANG Zhenhua'

(1. School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, China; 2. Department of Mechanics, Dalian U-
niversity of Technology, Dalian 116000, China)

Abstract; Many structures in the engineering, which can be simplified as cantilever beam with concentrated
mass on its free end. The finite element model of the cantilever beam with concentrated mass on its free end is
established, and the mode analysis of it is carried out in this paper. The effect on the natural frequency of the
CBCM in the case of the mass change is studied. At the same time, a kind of cantilever beam model with I
shaped crack is established. This kind of model includes two models; the free end of the beam with and without
concentrated mass. Changing the position and depth of the crack, it can be found that the frequency of the beam
is affected mostly by the crack depth. And the position of crack is closer to its free end of the beam, the influ-
ence of frequency of the beam is smaller. By comparison, it can be found that the lumped mass have a certain
effect on the natural frequency of cracked cantilever beam. This research has certain guiding significance to opti-
mization design damage detection ,maintenance of the cantilever beam with concentrated mass on its free end.

Key words: cantilever beam; concentrated mass;moment of inertia;crack; finite element method



