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Position Availability: 2 Students 
Project Description:
In this project, beams subjected to harmonic excitation will be analyzed using finite element method to investigate stress. The project will focus on analyzing beams with different profiles and functionally graded material properties, aiming to achieve a more homogeneous stress distribution along the piezoelectric layer, which is known to improve energy harvesting efficiency. Students will use commercial and/or open-source FEM software to perform modal and harmonic analyses. Piezoelectric layers will not be modeled directly; instead, stress results will be used to assess design effectiveness.
Work Description:
· Conduct a comprehensive literature survey on functionally graded beams, piezoelectric energy harvesting, and stress homogenization strategies.

· Design beam geometries with varying cross-sections and material property distributions.

· Perform modal analyses to identify natural frequencies and mode shapes.

· Apply harmonic excitation over a frequency range including resonance and evaluate resulting stress distributions.

· Analyze the effect of beam shape and material grading on stress uniformity and draw conclusions regarding optimal designs.

Required Qualifications and Skills:

· Motivation for academic research

· Knowledge of mechanics of materials, vibrations, and basic dynamics

· Experience with finite element software (e.g., ANSYS, COMSOL, Abaqus, or open-source alternatives)

· Should have passed ME 445 


