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COUPLED VIBRATIONS OF A PRETWISTED SLENDBll HAM 
UNDER HARMONIC EXcrrAnoN 

ABH", DHOLSI 

.. trod.ctl •• 
The analysis presented in this paper considers coupled bending-bending tonional 

vibralions of a pretwisted slender cantilev.r beam, excited by the periodic motion of ill 
supporting bal. as Ihown in the figure I. Tbe beam is pretwilted linearly about the 
centroidal axis having maximum angle of prot wilt • at the free end. The shear centre.of 
each cross .eroon of the beam does not coincide with the centre of gravity, consequently 
torsional and bending-bending oscillations are coupled. 
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Fig. I Beam with harmonic excitation 

The DurereDtial Eq.atl.D. 

The differential equation for the deflected form of the neutrnl axis of a bar according 
to the elementary theory of bending is 

81( 8IW).­ax' Eleil - W (I) 

'where wis the intensity of the distributed load along Z axis and w is the deflection prependi­
cular to z-axis. 

Since the blade is pretwisted, the deflections occur 
in two such differential .quations of the form 

81 (. /j'u 8f V) 
/jzl El' ., 8z' + EI' .. oz' - WI 

and 

in x as we)1 as in v-directions resulting 
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