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Development and Assessment of Higher Order Zig-zag Theory
for smart composite plates under mechanical, thermal, and electric loads

Jinho Oh*, Maenghyo Cho

KEY WORDS : Finite Element Method, Uncoupled theory, Zig-Zag theory, Piezoelectric(% 3 3}%)

ABSTRACT

A partially coupled thermo-piezoelectric-mechanical triangular finite element model of composite laminates with
surface bonded piezoelectric actuators, subjected to externally applied mechanical load, temperature change load, electric
field load is developed. The governing differential equations are obtained by applying the principle of free energy and
variational techniques. A higher order zigzag theory displacement field is employed to accurately capture the transverse
shear and normal effects in laminated composite plates of arbitrary thickness. Nonconforming shape functions by Specht

are employed in the transverse displacement variables. Numerical examples demonstrate the accuracy and efficiency of

the proposed triangular plate element.
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