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Problem 2.7

A flywheel weighing 70 1b was allowed to swing as a pendulum about a knife edge at the inner
side of the rim, as shown in Fig. P2.7. If the measured period of oscillation was 1.22 s, determine
the moment of inertia of the flywheel about its geometric axis.

FIGURE P2.7.

Solution

If the flywheel is displaced some angle and allowed to oscillate, then it behaves as a physical
pendulum.

Apply the rotational analog of Newton’s second law in order to obtain the equation of motion.
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Here 7 is the external torque, J is the mass moment of inertia, and « is the angular acceleration.
Consider the sum of the torques about point O, the chosen origin.

ree X w = Joa

X vy Z
Rsinf —Rcosf 0| = Jpaz
0 —w 0

www.stemjock.com



Thomson & Dahleh Vibrations 5e: Chapter 2 - Problem 2.7 Page 2 of 2

Evaluate the cross product. )
—wRsin 0z = Jp0z

The components must then be equal.

—wRsin® = Job
0 = —% sin @

The motion is simple harmonic with the assumption that 6 is small: sinf = 6.
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Apply the parallel-axis theorem,

Jo = Jeg + %RQ,

in order to obtain the moment of inertia about a parallel axis through the flywheel’s center of

gravity.
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Therefore,
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