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Stability Analysis of Cracked Beams with Subtangential Follower Force
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In-Soo Son, Han-lk Yoon and Tae-Woo No

Key Words: Cracked Beam(ZL# S 7}%l H), Stability(2F*d4d), Subtangential Follower Force(7d A}
%5 9), Slenderness Ratio(A7dH]), Tip Mass(€ 2 )

Abstract

In this paper, the purpose is to investigate the stability and variation of natural frequency of a
cracked cantilever beams subjected to follower force and tip mass. In addition, an analysis of the
flutter instability(flutter critical follower force) of a cracked cantilever beam as slenderness ratio and
crack severity is investigated. The governing differential equations of a Timoshenko beam subjected to
an end tangential follower force is derived via Hamilton’s principle. The two coupled governing
differential equations are reduced to one fourth order ordinary differential equation in terms of the
flexural displacement. Finally, the influence of the slenderness ratio and crack severity on the critical
follower force, stability and the natural frequency of a beam are investigated.
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Fig. 1 Cracked beams subjected to forces
Fig. 2 Cross section of beam
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this and

reference(p = 1, 7= 0.1, s = 100)

Table 1 Comparison between study

Flutter critical follower force,
Py
This study  Reference(3)
14.13 14.19
10.42 10.44
8.856 8.892

Subtangential

coefficient

Table 2 Divergence critical follower force of

cracked beams with tip mass(s = 30)

Divergence critical

o & N follower force, p,
0 2.46
0 0.1 2.82
0.3 4.03
0 2.00
0.1 2.29
0.1 0.3 3.23
0.5 5.82
0 2.15
0.1 2.43
0.3 0.5 0.3 3.37
0.5 5.89
0 2.23
0.1 2.54
0.7 0.3 3.56
0.5 6.36
0 1.35
0.1 1.53
0.1 0.3 2.09
0.5 343
0.6 5.78
0 1.61
0.1 1.82
0.5 0.5 0.3 2.45
0.5 3.75
0.6 5.34
0 1.83
0.1 2.07
0.7 0.3 2.81
0.5 4.43
0.6 6.42
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Table 3 Flutter critical follower force of cracked

beams with tip mass(s = 30 and
nw= 0.3)
Flutter critical follower
o £ n force, p;
i=0 j=03  j=05
0.5 15.2 - -
0 0.6 14.9 8.30 7.91
0.8 14.4 6.13 5.99
1 13.2 4.81 4.96
0.5 14.0 - -
0.1 0.6 13.7 7.86 7.35
’ 0.8 12.8 5.56 5.36
1 11.5 4.39 4.35
0.5 16.6 - -
0.6 16.1 9.84 9.29
0.3 05 0.8 14.1 6.53 6.46
1 11.5 5.09 5.22
0.5 16.4 - -
0.7 0.6 15.7 10.1 9.68
’ 0.8 134 6.61 6.71
1 10.8 5.07 5.34
0.5 12.9 - -
0.1 0.5 12.8 8.46 -
’ 0.7 12.9 5.36 4.87
1 12.8 4.11 3.82
0.5 - - -
0.6 19.5 - -
0.5 05 0.8 17.4 7.90 7.64
1 14.2 5.75 5.83
0.5 - - -
0.6 - - -
0.7 0.8 15.7 8.75 9.04
1 11.8 5.96 6.54
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