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Fig.1 Moving load simulation: the annular beam
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Modal analysis of structures with moving local constraints

SUI Xin"?, DING Qian™*, MA Zhi-xin'
(1.China Academy of Launch Vehicle Technology, Beijing 100076, China;
2.Department of Mechanics, Tianjin University, Tianjin 300350, China;

3.Tianjin Key Laboratory of Nonlinear Dynamics and Control, Tianjin 300350, China)

Abstract: Focusing on the friction block-brake disc system, local constraint on mobile-simplified coupled system dynamics annular

beam structure. Numerical procedure is adopted using the order reduction method, the augment by non-smooth basis function with

linear spring, applied to express the local effect. Then the PDE of the disc is reduced to a group of ODEs, in order to get the mode

function and the time-varying responses. It is found that the moving modes exist to be the nature of moving load problems. The

prominent part and discontinuity (jump) appear in the mode and shear force functions respectively at the position of the moving

force.

Key words: nonlinear vibration; local restrained; moving modes; non-smooth basis function; shear force
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