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Research Highlights: 

 A framework based on the DQ method for the free vibration analysis of FG-CNTRC 

quadrilateral spherical panels with surface-bonded piezoelectric layers. 

 Higher-order shear deformation theory is used to model the displacement fields of 

quadrilateral thick spherical panels. 

 The benefit of this method is the usage of the transformed weighted coefficients in order to 

discretize partial differential equations in physical domain. 

 The article presents useful results for the design purpose of curved panels with complex 

geometries. 
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