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Fig.1 Cubic nonlinear stiffness cells, experimental

model and force—displacement curves

HZAR LA R B 25 , R SR IR I 4644
WP 2 froR o 24 RS H 52 B /MR R SR, B ke
A7 BT PRl I RE R B A 5 2 A A5 A8 52 B B
IR RS, 28T B K i 12 2 i L L A2 , W JBE B A 7.
TrARSEREE . 25 B A AL A D A A R B
W S B IR S7 7 AR LAk I 8 A S 4 by ) e B, A 2 T
M FZ R A IR Sl ] A

2 —HEMRIE R ESRE BT LD
457 BRI | A 91T I 3 454 455
U BT Sk T PRZR MBS T4 ), i) 3
IR Pl P BTy — 1 LA
D P 00 S R A IO P 4 A P 3 T



P B | VR 534 u I D R A AR O g d RO e

65

B2 S5 AR R 4k A
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Study on Dispersion Characteristics of One-Dimensional Cubic Nonlinear
Stiffness Periodic Structures

Zuo Ang', Xu Yanlong"?, Chen Ning', Zhang Mengjia', Gu Yingsong', Yang Zhichun'
1. Northwestern Polytechnical University, Xi’an 710072, China

2. State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi'an 710049, China

Abstract: The study of the dispersion characteristics of periodic structures formed by cubic nonlinear stiffness unit cell
arrays, which has a certain promoting effect on the research of aircraft panel vibration control. Firstly, the dynamic
model of one-dimensional linear stiffness periodic structure is constructed, and its dispersion equation is derived
based on Bloch theory. Its dispersion characteristics and wave propagation are analyzed. Then the dynamic model of
the periodic structure with cubic nonlinear stiffness unit cells is established, and the dispersion equation of the periodic
structure is derived by using the perturbation approach. Finally, considering the complex working environment of
aircraft panels and the limitation that the perturbation approach is only applicable to weak nonlinearity, the solution
process of harmonic balance method for periodic structures with cubic nonlinear stiffness dispersion relation is given,
and the solution results of the two methods are compared. This paper lays the foundation for further research on
vibration control of aircraft wall panels using nonlinear periodic structures, and also contributes to the research on low-
frequency damping of nonlinear phononic crystals.
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