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Abstract

The motions of a spinning rotor and a fluid enclosed in its cavity are known to have mutual
interactions, which change the frequencies of forced vibrations and cause instabilities. These
phenomena are of techncal importance for fluid-cooled turbines as well as spin-stabilized satel-
lites or rockets containing liquid fuels. In this paper the characteristics of unstable whirling of a
rotor containing a partitioned cavity filled with two kinds of liquids are investigated experimen-
tally. It studies the influence of rotational speed and filling ratio of two kinds of liquids on unstble
whiring. As a result, it is found that the whirl velocity is approximately equal to, or slightly lower
for large masses of trapped fluid than rotor critical speed. In case of a spinning rotor partially
filled with two kinds of liquids the boundary surfcae plays a similar role to the free surfcae, and

causes unstable forward whirl.
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Fig. 1 Schematic diagram of test apparatus
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Fig. 9 Hysterisis phenomena of rotor vibration (F=
0.2, a=0.1, p=0.1)
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Fig. 10 Timewise traces and frequency spectra of
rotor vibration (water & diesel engine oil, g=
0.1, 5=0.1)
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Fig. 12 Liquid wave motion (F=0.3, ¢=0.15, $=0.15)
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