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The Analysis of Smart Plate
Using Enhanced First Shear Deformation Theory

- - .
S NFT A FFT T ET 2 E

Oh, Jin-Ho « Kim, Heung-Su * Rhee, Seung—Yun * Cho, Maeng-Hyo

ABSTRACT

An enhanced first shear deformation theory for composite plate is developed. The detailed process is
as follows. Firstly, the theory is formulated by modifying higher order zig-zag theory. That is, the
higher order theory is separated into the warping function representing the higher order terms and
lower order terms. Secondly, the relationships between higher order zig-zag field and averaged first
shear deformation field based on the Reissner-Mindlin's plate theory are derived. Lastly, the effective
shear modulus is calculated by minimizing error between higher order energy and first order energy.
Then the governing equation of FSDT is solved by substituting shear modulus into effective shear
modulus. The recovery processing with the nodal unknown obtained from governing equation is
performed. The accuracy of the present proposed theory is demonstrated through numerical examples.
The proposed method will serve as a powerful tool in the prediction of laminated composite plate.

Keywords: Enhanced First Shear Deformation Theory, Finite Element Formulation, Higher Order
Zig-Zag Theory.
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