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Study of Mbving Resistance of Vibrating Cylinder I mnersed in Unbounded Huid

YUAN Zhen —wei %, CHU Fu —1ei '» WANG San —bao °

( 1.Depart ment of Precision Instrumerts and Mechanology » Tsinghua University » Beijing 100084, China ; 2Schod of Chenical Eng -
neering » Zhengzhou University » Zhengzhou 450002, China)

Abstract :In this paper ; several analytical expressions for the resistance of a vibrating cylinder i mmersed in un -
bounded fluid are ohtained through theoretical extrapolations with vector analysis method » which is characterized by
choosing the vibrating body as subject , onthe basis of viscous fluid mechanics It condudes that the dynanical coef -
ficients of both the inertial and the danyping are not only related to the properties of the flud and the sizes of the
cylinder > but also to the angular velocity of the vibrating body - Meanwhile ; two important points are revealed -
First » the inertial resistance involves not only the corresponding termin the inviscid fluds which is not related to
fluid viscosity » but also the termrelated to fluid viscosity - Second s the damping resistance also incdudes two parts
both related to fluid viscosity - But one part is related to fluid density » whereas another part is not - Those deduced
formulas will have practical value for finite elenent nodeling of rotor systens with fluid —structure coupling prob -
lens -
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