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Vibration analysis of rotating blades considering the cross section taper,
the pre-twist angle, and the setting angle

Qe R

Jun Hee Lee and Hong Hee Yoo
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Tapered Cross Section(E|o]# % ), Orientation Angle(®}4]Z}), Hybrid Deformation
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ABSTRACT

Equations of chordwise and flapwise bending motions for the vibration analysis of rotating pre-twisted blades having tapered
cross section and orientation angle are derived by using hybrid deformation variable modeling. The two motions are couples to
each other due to the pre-twisted angle of the beam cross section. The derived equations are transformed into dimensionless
forms in which dimensionless parameters are identified. The effects of the dimensionless parameters on the modal characteristics
of rotating pre-twisted blades having tapered cross section and orientation angle are investigated. The eigenvalue loci veering

phenomena is also investigated and discussed in this work.
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Fig. 2 Deformation of the blade neutral axis
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Table 2 Comparison of the lowest four natural

frequencies (}/ =00, k= 0.25)

1st. 2nd.
» =0.0000 Ref.(13) 0.1766 1.0001
Present 0.1764 0.9825
¥ =0.0882 Ref.(13) 0.2217 1.0273
Present 0.2200 1.0203
y=0.1763 Ref.(13) 0.3166 1.1321
Present 0.3157 1.1253
¥ =0.2645 Ref.(13) 0.4277 1.2852
Present 0.4288 1.2796

Table 3 Comparison of the lowest two natural
frequencies

(8, =30°, 6 =2/3, x=1/400)

o, Present | Ref.(10) | Ref.(11)
30° 1.7623 1.7623 1.7620
Ist. 00’ 1.7748 1.7737 1.7742
90° 1.7950 1.7948 1.7949
30° | 3.4793 | 3.4788 | 3.4787
2nd. 60° 3.3800 3.3790 3.3790
90° 3.2429 3.2422 3.2426
30° 11.1696 | 11.1681 | 11.1698
3rd. 60° 11.6055 | 11.6025 | 11.6064
90° 12.2666 | 12.2631 | 12.2611
30° 21.4500 | 21.4451 | 21.4568
Ath, 30° | 20.1611 | 20.1497 | 20.1769
30° 18.7445 | 18.7246 | 18.7661
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