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Fig. 1 The mass-spring system with two nonlinear connections
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x10° Frequency response of the SDOF system (Runge-Kitta)
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Fig.3 The frequency response of the SDOF system by

the Runge-Kutta method
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Fig.5 A ten DOFaxial vibration system with single nonlinear connection
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Table 1

The first 5 order natural frequencies of

the axial vibration system

continuous discrete system( Hz)

order system

(Hz) 150 200 300 400 500 600

1 84.3949 83.8345 83.9742 84.1142 84.1843 84.2264 84.2544
2 168.7899 167.6600 167.9433 168.2261 168.3672 168.4519 168. 5083
3 253.1848 251.4673 251.9021 252.3334 252.5476 252.6758 252.7610
4 337.5798 335.2474 335.8456 336.4338 336.7242 336.8971 337.0120
5 421.9747 418.9912 419.7685 420. 5251 420.8955 421. 1152 421.2606
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Fig.8 An axial vibration rod with three nonlinear connections
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Fig.9 The discrete axial vibration system with 3 nonlinear connections
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FREQUENCY RESPONSE ANALYSIS FOR LOCAL NONLINEAR STRUCTURES
USING AN INVERSE MATRIX UPDATING METHOD "

Yun Yongwang'

( Department of Mechanics and Engineering Science, Fudan University, Shanghai
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Chen Lifen Tang Guoan
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Abstract This paper introduces a new method for the frequency response analysis of the structures with nonlin-
ear links. When the local nonlinear structures, especially for the large-scale structures, is excited by the harmon-
ic external forces, the describing functions are used to express the nonlinear internal forces. And then the fre-
quency response of the nonlinear system can be expressed by a Quasilinear Receptance Matrix ( compared with
the Receptance Matrix in the linear system). As the Quasilinear Receptance Matrix is an inverse matrix, an In-
verse Matrix Updating (IMU) Method is proposed to transform the high-rank inversion problem into low-rank in-
version problem. This method makes it much faster to get the frequency responses of the local nonlinear system for

large-scale structures. Single degree of freedom ( SDOF) system and Multi-degree of freedom ( MDOF) system

case studies show that the IMU Method can greatly improve the computational efficiency, and has high calculation

stability.
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