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ANALYSIS ON NUTATION DAMPING OF FREELY
PRECESSIONAL GYROSCOPE

Fu Xianluo

(Institute of Mechanics, Academia Sinica)

Abstract

A nonlinear system which consists of a gyroscope to have two precessional degree
of freedom and a ring nutation damper partially filled with a viscous fluid is appro-
ximately described by second order linear differential equations with constant coeffi-
cents in this paper. A mathematical model of a nutational motion of the system with
small nutation angle is established. The equations of the gyroscopic motion at both
excited and nutational damping are solved, and analytical expressions characterizing
the motion of gyroscope rotor are obtained.: Expressions for determining the damping
time and frequency characteristic are given. It is shown that the damping time cha-
racteristic of the system depends mainly on the damping moment of force acting on
the gyroscope rotor by the liquid and that the frequency characteristic of the system
depends mainly on the change of the moment of momentum of the gyroscopic rotor
which the moving liquid causes to change. The formulae given here are applied to a
particular rotor-damper system, the results obtained are agreeable to the experimental
data. '



