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Abstract

This project studies the dynamical behavior of an aluminum cantilever beam that moves in a simple
harmonic mechanism using 3D printing in contact with a metal ceramics heater coated with a mixture of
PVA205 and water. Adjust the proportion of PVA205 and water to make Non-Newtonian fluid; the
viscosity of the fluid is higher in a lower temperature and in a higher weight percentage concentration of
PVA between 15~25%. Measure the magnitude and waveform of the cantilever beam which collides with
the viscous fluid with a Laser Doppler displacement meter. The time the ruler sticks to the viscous fluid
and the velocity of the ruler disengaging with the viscous fluid have a positive correlation between the
weight percentage concentration of the PVA205, whereas the acceleration of the ruler disengaging with the
viscous fluid does not; these locomotor behaviors of the cantilever can be discussed by Equation of Motion
for the Single Degree of Freedom.

Analyzing the composition of the waveform by Fast Fourium Transform, I found out that the
waveform is composed of the frequency of simple harmonic motion and the natural frequency of the
cantilever beam, not being impacted by the damper. Changing the frequency of the ruler by a shaker, I
found out that the ruler has the biggest magnitude in its natural frequency, which can be derived from the

Euler-Bernoulli beam theory.
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