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Dynam ic Analysis of Bladed D isc System swith V.ibrational Dampers

MA Xiao-giu, WAN G Qinmeng, ZHANG Jin, CHENG Tao
Beijing U niversity of A-eronautics and-A stronautics,B eijing 100083, China
Abstract: The theories of the-vibrational dampers in“turbomachineries are studied and
the dynamic reponse characteristicsof bladed disc system sw ith dry friction danper devices
are investigated both by ‘theoretical-analysis and numerical gpproach The HBM (hamonic
balance method) is used' to' linearize the nonlinear dynamic behaviors of the systans
effectively. The nonlinear behaviors are caused by the discontinuity of the digplacement that
occurs betw een wo _contact interfaces T he equivalent linearized danping and stiffnessof the
systan s areobtained N umerical approach of dynam ic reponse characteristics isadopted The
calculation and analysis of dynamic regponse characteristics of aeroengine examples are
executed by applying AN SY S finite elenent software The rotor discsw ith shrouded blades
and w ith lacing rod blades are selected as the engineering cases The concepts of optimal
nomal pressure and critical danping characteristics betw een contact interfacesof dry friction
damper are derived from a set of regponse anplitude versus frequency curves under different
friction damping values The conclusions of this dissertation can be gpplied to the optimal
design of dry friction dampers for the future turbomachineries
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