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This thesis focuses on the study of optimal placement of piezoelectric plates
on a composite disc spring reinforced with carbon fibers arranged in a circumferential.
When disc spring is applied strain, the piezoelectric plates generate an electric charge
or voltage, a phenomenon known as the direct piezoelectric effect. The disc spring has
3 stiffness behaviors: 1. Positive stiffness (Monostable), 2. Negative stiffness when
deflected sufficiently (Bistable) and 3. Negative stiffness with a minimum point (Bistable
with a local minimum). This research focuses on the behavior of the disc spring with
positive stiffness. The analysis was performed using the Abaqus software. The first step
involved validating the model by comparing its behavior under compressive load with
experimental results and calculations using the minimum energy method combined
with the Ritz method, which showed excellent agreement. Following the validation,
the study proceeded to determine the optimal placement of the piezoelectric plates
on the disc spring. The electric potential was used as an indicator of the most

responsive positions.

The analysis, conducted using Abaqus and validated against related
research findings, revealed that the piezoelectric plates generate a higher electric
potential when placed closer to the top edge of the disc spring. This potential

decreases as the distance from the edge increases.
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