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Fig 1 The liquid-filled top nutation grow th rate vs the inertia ratio
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ON THE STABL ITY OFA SPINN NG, ROTATIONALLY
SYMM ETRIC TOPCONTANNGL QU DS

Kuang Jinlu Huang Kelei LuQishao Xiao Yelun
('School o Space Technology, B eijing U niversity o A eronautics and A stronautics, B eijing 100083, China)

Abstract The problen of coupling betw een the nutational oscillation of a gyro containing
three-component liquids and the natural oscillation of the rotating liquids them selves is investi-
gated . The interfacial tension is considered in the free surface bounding the liquids The lin-
earized equations are treated analytically using the Stew artson’ s and Zhukovsky’ s theory. The
stability of motion is investigated using the method of residues It is shown theoretically that
instability can occurw hen any of theperiodsof free oscillation of two-imm iscible liquids, w hich
are double infinite in number, is sufficiently near to the period of nutation of the gyro with a
third-liquid-filled column T he liquid-filled gyro nutation grow th rate vs the inertia ratio isal-
2 studied in detail The criterion haspractical significance for the design of liquid-filled, sin-
ning satellite and projectiles
Key words top containing liquids, residues, the nutation time constant



