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Free vibration model of composite laminated thin plate
based on modified couple stress theory and scale effects

LI Li"*, CHEN Wan-ji""?, LI Xiao-peng’

( 1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,
Dalian 116024, China;
2. Physics and Biophysics Department, College of Basic Medical Science, China Medical University ,
Shenyang 110001, China;
3. Key Laboratory of Liaoning Province for Composite Structural Analysis of Aerocraft and Simulation,

Shenyang Aerospace University, Shenyang 110136, China )

Abstract: By introducing the anisotropic constitute equation of the composite laminated plate in the
micro-scale, the modified couple stress theory in the isotropic elasticity is extended to anisotropic
elasticity. Based on virtual principle, a new model of free vibration for composite laminated thin plate
containing two materials’ characteristic length constants is established for the first time. In this
theory, the form of new curvature tensor is asymmetric. However under the case of isotropic, this
theory can be identical to the original modified couple stress theory. In order to be convenient for
engineering application,a simplified model for composite laminated thin plate of couple stress theory
with one material’s length constant is proposed for analysis of bending and free vibration. Numerical
results show that the present thin plate model can capture the scale effects of free vibration in the

microstructures.

Key words: modified couple stress theory; anisotropic constitute equation; scale effects; composite

laminated thin plate; free vibration



