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Substructure coupled matrix method for vibration analysis of
multi- rotor systems

FAN Yesen, WANG Sarmin, YANG Zhen, LIU\H ar xia

(Sehool of Mechanical Engineering;
Northwestern Polytechnical U niversity, Xi an”710072, China)

Abstract: A modeling methed was presented to-analyze the vibration of a multrrotor
system.\T he-multrrotor system was divided into-single-rotor systems at the coupled parts.
The coupled forces were regarded-as the external exciting forces for each single rotor system.
The vibration equations ‘of the single rotor system were derived from the lumped mass meth-
od and the vibration equations of each node. The coupled matrixes of the multrrotor system
were deducedfrom tlie expression of the coupled forces. The global vibration equations of
the multrrotor system were established using the coupled matrixes. The nature frequencies,
critical speeds, frequency amplitude diagram and whirling orbit etc., were obtained by ana-
lyzing the global vibration equations of the whole systems. Finally, the feasibility and the re-
liability of the substructure coupled matrix method for vibration analysis of multrrotor sys-

tem were proved though two numerical examples.

Key words: multrrotor system; vibration coupling; substructure coupled matrix method;

vibration differential equation; vibration analysis
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