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Active Vibrational Control of Pretwisted Rotating Composite Beams
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ABSTRACT
A number of issues related with the vibrational behavior of pretwisted rotating beams featuring
anisotropic properties and incorporating adaptive capabilities are considered in this paper. The
adaptive capabilities are provided by a system of piezoactuators bonded or embedded into the
structure. Based on the converse piezoelectric effect and on the out of phase activation, boundary
control moments are pizoelectrically induced at the beam tip. A feedback control law relating the
induced bending moments with the kinematical response quantities appropriately selected is used,
and its beneficial effects, considered in conjunction with that of the beam anisotropy and structural

pretwist upon the eigenvibration characteristics are highlighted
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Fig. 1 Configuration of rotating blade
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Table 1 Effect of pretwisted angle on natural
frequency for different rotation speed (8 =45 )

Mode pretwisted angle Bo
‘Q No. 00 &)0 600 %0
Ist 58.2 | 5828 | 58.75 | 59.53
0 2nd | 197.77 1 189.32 | 171.3 | 152.68
3rd | 360.74 | 377.85 | 41963 | 473.47
Ist | 12837 | 128.06 | 127.12 | 125,52
100 2nd {20590 | 201.19 | 189.87 | 176.85
3rd | 450.38 | 462.32 | 494.14 | 538.64
Ist [227.441] 223.44 | 215.84 | 206.78
200 2nd  [232.137] 234.13 | 235.81 | 236.75
3rd [647.059]| 654.2 | 672.38 | 7015
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