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Dynamic Analysis of a Cantilever Beam with the Parametric Exitation in Rotation
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Abstract

Dynamic stability of a rotary oscillating cantilever beam is presented in this study. Using the stretch
deformation instead of the conventional axial deformation, three linear partial differential equations are
derived from Hamilton’s principle and transformed into dimensionless forms. Stability diagrams of the first
order approximate solutions are obtained by using the muitiple scale perturbation method. The stability
diagrams show that relatively large unstable regions exist near the combination of the first chordwise bending
natural frequency and the first stretch natural frequency. This result is verified by using the generalized-o
method.
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Fig. 1 Configuration of a cantilever beam in rotary
oscillating motion.
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Table 1. Dimensionless natural frequencies for the
chordwise motion when £=0, a=70.

Ist 2nd 3rd 4th

Bending
v 3.516 22.035 61.697 120.902

mode \@;

Stretching
s 109.956 | 329.867 | 549.779 | 769.69

mode @
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Fig. 2 Stability diagram of a cantilever beam in
oscillating rotary motion
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Fig. 3 Deformation time histories at x =1 for point A.
(a) the dimensionless stretch deformation s/L,

(b) the dimensionléss chordwise deformation v/L
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Fig. 4 Deformation time histories at x =1 for point B.
(a) the dimensionless stretch deformation s/L,
(b) the dimensionless chordwise deformation v/L
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Fig. 5 Deformation time histories at x =1 for point C.
(a) the dimensionless stretch deformation s/L,

(b) the dimensionless chordwise deformation v/L
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Fig. 6 Deformation time histories at x =1 for point D.
(a) the dimensionless stretch deformation s/L,

(b) the dimensionless chordwise deformation v/L
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