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Fig.1 Flexible cantilever impact system
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Fig.2 Diagram for discreted springs
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Fig.3 Displacements for free point of flexible beam
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Fig.4 Diagram of impact force
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REDUCED-ORDER METHOD FOR FLEXIBLE IMPACT SYSTEM BASED
ON KARHUNNEN-LOEVE EXPANSION*

Deng Zichen!"? Fan Xiaolong' Zhao Yuli!
(1. Department of Engineering Mechanics, Northwestern Polytechnical University, Xi’an 710072, China)
(2. State Key Laboratory of Structural Analysis of Industrial Equipment ,
Dalian University of Technology, Dalian 116023, China)

Abstract First this paper established the dynamic equation for a typical flexible cantilever impact system by
the Euler-Bernoulli principle, and gave the corresponding model analytical method. Then, based on some as-
sumptions and definitions, the reduced-order model was given, which can embody the main characteristics,
and the eigen-value of the system can be expressed deeply. Finally, the presented method was applied to the
reduced-order process of the flexible cantilever impact system, and the method was illustrated by a correspond-
ing numerical examx)le. The results showed that the dynamic characteristics of the system can be exactly simu-

lated by few modes, which provides a foundation for studing the control problem of the flexible impact system.
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