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This paper addresses the effect of transverse shear deformation and rotary inertia on the natural

frequency of beams under axial loads. It has been reported in the author's paper using a finite ele-

ment analysis that the Timoshenko effect in a rotating disk deceases and then increases again with

increasing rotation speed. To validate the phenomenon, the simply-supported beams under uniform

tension are selected in this study since they have exact solutions in vibration problem. The results

show that the axial tension in beams would not make the Timoshenko effect decrease monotonically

but could make the effect increase again unlike the results reported in the other studies for beams.
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iii) 1/G=0, J=0: Euler beam + SD

o (n)?[(nm)? +0’s*(nm

)* +1’]
Ks 1-1—32(n7r)2

®

iv) 1/G=0, J=0: Euler beam+ SD + Rl(no
coupling between SD and RI))
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v) 1/G=0, J=0: Euler beam+ SD + RI(full

Timoshenko)
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Fig. 1 Natural frequency and its error of rotating beam with »=0.001: n=1
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Fig. 2 Natural frequency and its error of rotating beam with r=0.001: n=2
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Fig. 3 Natural frequency and its error of rotating beam with »=0.001: n=3
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Fig. 4 Natural frequency and its error of rotating beam with »=0.001: n=4
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Fig. 5 Natural frequency and its error of rotating beam with r=0.01: n=1
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Fig. 6 Natural frequency and its error of rotating beam with »=0.01: n=2
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Fig. 7 Natural frequency and its error of rotating beam with r=0.01: n=3
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Fig. 8 Natural frequency and its error of rotating beam with »=0.01: n=4
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Fig. 12 Natural frequency and its error of rotating beam with »=0.05: n=4
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