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ABSTRACT

In this study, lumped mass with two-sided thin rectangular wings that made by
aluminum 6061 and clamped at both top and bottom surface of mass area was analyzed the
natural frequency, mode shape and effect of thickness changing for the first 5 symmetric
modes using the superposition method. The sample was considered only thin rectangular
cantilever plate without effect from lumped mass by assumption that no movement occur
between the mass and the wings. Each side of thin wings was separated to three kind of
plate with difference in boundary conditions that totally all sides of wing must be satisfied
with the actual edge conditions to analyzed part following the method of superposition.
The results of this superposition method were compared to the other two methods, Finite
Element Analysis (FEA) using program ANSYS and experimental that used Impulse
Hammer for excitation on the wing and measure vibration by Laser Doppler Vibrometers.
The error of each methods, superposition and FEA when compare with experimental for
the first five symmetric modes were 2.93, 4.30, 7.23, 8.76, 10.94 percent and 1.96, 2.17,
3.63, 4.43, 5.30 percent respectively. The study also found that, for plate thickness range
0.82 — 1.22, the frequencies increasing rate for the first five modes were 320, 1270, 1990,
5570 and 7740 Hz per millimeter of plate thickness.



