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THE TORSIONAL VIBRATION OF A DISC
WITH HYPERROLIC PROFILE (IST REPORT)
BY
Yu TAKEDA=*

(Institute of Mechanical Engineering, Faculty of Engineering)

Synopsis: A disc whose thickness varies as 1/r«,is usually used as a
blade wheel in steam turbine practices. It may probably be anticipated
that the disc performs a torsional vibration, when it is subjected to
variations in its speed owing to the load fluctuations of a turbine.
Therefore this treatment has an important significance to study
theoretically the characteristics of such vibrations and the nature of
resonance phenomena in a forced vibration. In the 1st part (1), the
differential equation of the torsional vibratiocn of such a disc is deduced
and also the solution given. In the 2nd part (I1), as some zﬁ)plicatio‘ns
of the solutions mentioned ahove, the :Ereq{lency equations are found
according to three different boundary conditions. In addition; a forced
vibration is dealt with and the nature of its resonance is fully studied,
when a periodically varying external iwisting moment is applied to the
inner edge of a disc. Finally in the 3rd part (I1I1) an elastic disc
coupled to one rigid mass by an elastic shaft is consi:iered. Both free
and forced vibrations of such a system are satisfactorily studied. The
latter case resembles a single cylinder reciprecating engine that drives

a disc which corresponds, so to speak, to the vibration of a fan impeller.
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The results of our numerical calculations of such torsional vibrations

given above will be reported later in the next paper.
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