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Abstract: This study developed a mixed displacement-pressure-electric  u-p-f  plate 
element based on the Carrera Unified Formulation (CUF) to simulate the nonlinear 
behavior of dielectric elastomer (DE) plates. Addressing the challenges of material 
incompressibility  and  large-strain  coupling,  the  mixed  formulation  introduces 
hydrostatic pressure as an independent variable to effectively eliminate volumetric 
locking. By leveraging the hierarchical expansion of CUF along the thickness, the 
model achieves 3D-like accuracy with reduced degrees of freedom. A total Lagrangian 
framework  are  employed  to  capture  complex  responses,  with  a  specific  focus  on 
electromechanical instability (EMI) and the "snap-through" phenomenon. Numerical 
results  demonstrate  that  the  proposed  element  provides  superior  stability  and 
convergence. This work offers an efficient and robust computational tool for the design 
and instability analysis of soft electro-active actuators.
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