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Dynamic instability analysis of auxetic structure with opened section

WU Mengjing', ZHU Jue', HUANG Xuhao'*’

( 1.Zhejiang Provincial Engineering Research Center for the Safety of Pressure Vessel and Pipeline,

Ningbo University, Ningbo 315211, China; 2.School of Mechanics and Civil Engineering, China University of
Mining and Technology, Xuzhou 221116, China; 3.Hwaway Technology Co., Ltd., Zhuji 311800, China )

Abstract: In this work, the dynamic instability behavior of carbon nanotube-reinforced composite (CNTRC)

structures with opened section is analyzed. The motion equations for the static and dynamic instability are

derived based on the first-order shear plate theory and finite strip method. Further, the characteristic equations

with 27 period are obtained by using Bolotin method, and the major dynamic instability regions of the structure

are given. Subsequently, based on this model, the effects of different carbon nanotube volume, auxetic effect and

lip stiffener on the dynamic instability response of the structures are investigated. The results show that above

factors can increase the frequency of dynamic instability, but the strengthening effect of the stiffener will be

weakened with the occurrence of local buckling caused by its own width being too large.

Key words: plates interaction; dynamic instability; auxetic effect; finite strip method; Bolotin method
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