EMA 542
Home Work to be Handed In

10) A thin disk of radius r and mass m is rotating about the z axis with angular velocity @ and

angular acceleration a. Use angular momentum methods and direct integration to determine

the bearing loads acting on the massless shaft at points A and B.
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EMA 542
Home Work to be Handed In

9) The circular platform of radius a rotates about a vertical axis at a constant angular velocity @.
The axes X, y, z are body axes attached to the platform. A simple pendulum of mass m and
length [ is supported at A by a bearing which allows rotation about an axis at A parallel to
the z body axis. The pendulum is constrained by a torsional spring at A with spring constant
K7 which provides a torsional moment proportional to the angular displacement. The
torsional spring is designed such that when 6 =0 =0, the pendulum remains vertical for
@ = constant. At position 8 =—6, as shown in the figure, the spring is undeformed.

Consider that the pendulum is disturbed so that it vibrates about the vertical position 8 =0.

a) Determine 6, and the nonlinear equation for rotational motion of the pendulum about

the bearing A using the relative angular momentum method.

b)  For small angles, what is the natural frequency of oscillation?
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