[image: image1.jpg]e, ICEL

(3) Various simplified models are used to develop understanding of the natural frequenciss and
mode shapes of the small vibration of airplane wings sbout their equilibrium positics. o e
model shown below the atifiness of the wing against vertical moticn is represemnted by the linear
epring with spring constant k, and the stiffness of the wing against retation (Le. the ®torsional
stiffneas”) I8 represented by the torsional spring (i.e. M = k@) with spring comstant b5, Tho
mass of the wing is m and its moment of inertia about its center of mass G iz 1, To semplify the
analysis take ky, = k, k2 = 3e?k, | = 4me? where e is the distance from the point of suppeort to
the center of meoss.
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(a) Use Lagrange’s Equations to derive the equations of motion for the vertical displacement
of the wing, u(t), and its rotation, 8(i); each quentity is measured from the equilibrium

position of the wing.
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(b) Express the natural frequencies of vibration in terms of k and m.
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(c) Find the corresponding mode shapes and sketch the modes of vibration.
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