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I n v est ig at ion o f t h e st abi l i t y o f r o t at i on o f a r ig id body on a f l ex ibl e
r od .

K ubyshkin E. P., Pahomov A . I .

A bst ract . The stability of rotat ion of a symmetrical rigid body on a vert ical ßexible rod
(shaft ) is invest igated. Both ends of the shaft are secured from o" sets. The lower end of the shaft
is supported by a bearing, and the bearing of the upper end is at tached to an elast ic ring plate,
pinched along the outer diameter. This is one of the designs of a real-life centrifuge. The shaft
material is considered inherent ly viscoelast ic. The equat ions of mot ion of the ßexible shaft are
constructed within the framework of the linear EulerÐBernoulli model. The mathemat ical model
of the mechanical system under considerat ion is an init ial boundary value problem for part ial
di" erent ial equat ions and an inÞnite (integral) delay of the argument . The boundary condit ions
contain the highest t ime derivat ives and the t ime lag. The concept of a generalized solut ion of an
init ial boundary valueproblem is int roduced asa solut ion to somevariat ional problem, funct ional
spaces for init ial condit ions and a generalized solut ion are deÞned. The existence of a generalized
solut ion, its uniqueness and cont inuous dependence on the init ial condit ions and parameters of
the init ial boundary value problem are proved. The stability of solut ions of the init ial boundary
value problem is invest igated depending on the main parameters of the mathemat ical model '
the rotat ion speed and the coe! cient of external frict ion. In the plane of the main parameters,
the stability domains of solut ions to the init ial boundary value problem are constructed by the
D-part it ioning method. Mechanisms of stability loss are invest igated. It is shown that the loss
of stability of solut ions can be caused by the passage of one or two pairs of complex conjugate
points of the spectrum of the characterist ic beam of operators through the imaginary axis of the
complex plane.
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