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Analysis of Cantilevered Structure Rotating on an Eccentric Axis

Ji-Hyun Cho, Shinil Yun, Sangbo Han

ABSTRACT

A gyroscope is a rotating body possessing one axis of symmetry and whose rotation about the symmetry axis is relatively
large compared with the rotation about any other axis. Tuning fork is this type of structure that various moder gyro-
sensors are based on. In this paper, dynamic behavior of a cantilevered beam subjected to a base rotation with respect to
the eccentric axis that is parallel to the beam axis is analyzed. The final equations of motion in terms of generalized
coordinates can be solved with numerical scheme with various values of angular velocities and angular accelerations of the
rotating axis. In contrast to the case of rotating cantilever beam like helicopter blade, the rotational motion with respect to
the beam axis has effect to decrease the stiffness of the beam and has unstable region depending on the magnitude of the

rotational angular velocity and angular acceleration.
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Fig. 2 Decrement of natural frequency of the first five
bending modes of the beam with increasing constant
angular velocity.
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