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Effects of Crack and Tip Mass on Stability of Timoshenko Beam
Subjected to Follower Force

In Soo Son#, Han Ik Yoon' and Tae Soo Ahn™

ABSTRACT

In this paper, the stability of a cracked cantilever Timoshenko beam with a tip mass subjected to follower force
is investigated. In addition, an analysis of the flutter instability(flutter critical follower force) and a critical natural
frequency of a cracked cantilever Euler / Timoshenko beam with a tip mass subjected to a follower force is presented.
The vibration analysis on such cracked beam is conducted to identify the critical follower force for flutter instability
based on the variation of the first two resonant frequencies of the beam. Therefore, the effect of the crack's intensity,
location and a tip mass 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.

Key Words : Timoshenko Beam Theory (]2 Al E X o] &), Stability (2+HA]), Follower Force (F% &), Tip Mass
(F3 %), Open Crack (178 328)
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Fig. 1 Mathematical model of cracked beam subjected to

follower force
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Fig. 2 Cross section of beam ‘A-A’
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Table 1 Critical natural frequency of cracked beam

Critical natural frequency @,

M a £ Timoshenko
Euler beam beam
0.1 10.744 10.305
0.1 0.4 10.755 10.471
0.7 10.783 10.479
0.1 9.745 9419
0 03 04 10.228 9.932
0.7 10.588 10.299
0.1 8.544 8.248
0.5 04 10.085 9.299
0.7 10.158 9.363
0.1 9.219 9.076
0.1 0.4 9.160 9.152
0.7 9.356 9.146
0.1 8.387 8.024
0.1 0.3 0.4 8.559 8.437
0.7 8.457 8.449
0.1 7.148 7.133
0.5 0.4 8238 8.186
0.7 8.113 8.104
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Fig. 9 Critical natural frequency of cracked beam
subjected to follower force (a =0.3)
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