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Abstract: Detailed formation mechanisms of vibration band gaps in locally resonant periodic
structures are investigated based on a two-dimensional locally resonant periodic structure.
Firstly, based on the dynamic theory a basic theoretical hypothesis of the formation mechanism
for the band gap of locally resonant periodic structure is proposed following the modal
superposition principle. Secondly. the detailed formation mechanism of vibration band gaps is
further clarified according to the formation mechanism model of band gaps. Finally, the
formation mechanism of vibration band gaps is verified by the interaction between the elastic wave
and the structure during the formation of vibration band gaps in a typical two-dimensional locally

resonant periodic structure. The result shows that there exist six types of generalized propagation
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modes of waves in the locally resonant periodic structure, while these generalized propagation

modes are formed by the mutual transformation of the main modes and these main modes are

generated by corresponding 12 modes based on the superposition principle. The vibration mode

dominated by the main mode of the vibrator determines the formation of a vibration band gap by

suppressing or releasing the generalized propagation mode. When the oscillator’s main mode

suppresses the generalized propagation mode of the wave, a generalized sub-band gap that can

only suppress the corresponding propagation mode is formed. The influencing mechanism of the

band gap is further studied and an active design method of the band gap is proposed. This

research may perfect the basic theory of periodic structure, lay a theoretical foundation for the

study of band gap theory of periodic structure and the active design of band gap characteristics,

and provide a new method for vibration reduction of engineering structures.

Keywords: periodic structure; vibration band gap; vibration reduction; local resonance
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