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Modal Characteristic Optimization of Rotating Cantilever Beams via
Shape Variation of Cross-section by Multi-stage Spline Function
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ABSTRACT

When structures undergo rotating motion, their modal characteristics often vary significantly. The

variations of modal characteristics are determined from their geometric shapes and their rotating

angular speed. Since the modal characteristics vary during the operation of the structures, they should

be carefully scrutinized. In this paper, rotating cantilever beams are chosen as design targets which
need to meet some specific design requirements. The thickness and the width of the rotating beams
are assumed as multi-stage spline functions and the stage values for the thickness and the width are
used as design variables for the optimization problems.
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Table 1 Material and geometric properties of

the beam
Description Data
Young's modulus(E) 69.0 GPa

Density(£) 2.71x10" kg/m’

Length(L) 04 m

700 700

----- Maximum values of 1" natural frequency
- Minimum values of 1* natural frequency

600 - - 600

500 500

400 |- 400

300 - -1 300

Natural frequency (rad/s)

200 - e |- 200

100 P I 100

0 = T T T T T
0 50 100 150 200 250 300
Rotating speed (rad/s)

0

Fig. 2 Band of the first natural
versus rotating speed

frequency
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