Aerospace Mechanics 2026/ Vol.22/ No.1/ PagePages 1-13

Aecrospace Mechanics

Aerospace
Mechanics

ISSN: 2645-5323, E-ISSN: 2980-8103

Dynamic Analysis of a Dual-Mass Flywheel with Polymer Balls and Its
Optimization Using Design Expert Software

Seyed Ali Mousavi!

, Saeed Mahjoub moghadas™

, Hosein Mansori 3

! Researcher, Imam Hossein University, Tehran, Iran. (*Correspondence: amousavi@ihu.ac.ir)
2 Associate Professor Imam Hossein Comprehensive University, Tehran, Iran. Email:

smahjoubmoghadas@jihu.ac.ir

3 Assistant Professor, Imam Hossein Comprehensive University, Tehran, Iran. Email:

kphoseinmansouri@ihu.ac.ir

HIGHLIGHTS

GRAPHICAL ABSTRACT

e Investigation of analytic relations
for a cantilever beam consist of a
Piezoelectric

e Investigation of Voltage, Current
and Power output Changing by
changing the Piezoelectric location.

eDerivation of three-dimensional
diagrams of the effect of
piezoelectric ~ displacement  on
voltage, current and output power.
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Vibration energy harvesting is one of the methods that is used as energy supply for
electronic devices that have low power consumption (such as sensors). With the
advent of piezoelectrics and due to the properties of piezoelectric materials, they
were quickly introduced as one of the most common materials for energy harvesting.
Currently, vibration energy harvesting with piezoelectric material can produce more
than 300 microwatts per square centimeter of power. Piezopolymers are one of the
types of piezoelectric materials. In this work, with the help of EAPap piezopolymer
materials, which are a thin film of cellulose, energy-harvesting beams have been
made. By changing the location of the piezoelectric along the length of the cantilever
beam, the changes in voltage, current and output power have been investigated. It
can be seen that by changing the position of the piezoelectric on the beam and
getting closer to the end of the beam, the output power, current and voltage have also
increased due to the increase in the amount of strain.
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