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ABSTRACT

This research aims at studying point—mass effect on natural frequencies of a spring—
supported uniform beam for changing fundamental frequency of the beam by 5 % with 1 and 2
point-masses. The equations of motion for beams with and without point-mass are derived by
applying Newton’s law with the model based on Euler—Bernoulli beam theory. The experiment is
setup to examine accuracy of the theory. The beam made of steel with rectangular section and
ratio of point-mass to beam—mass in the range of 0.050 to 0.575 is used in the experiment. The
conclusion is that the calculated natural frequencies for the first three modes, by using the model
including all moving masses, are close to the results from the experiment with the error not more
than 0.8 % and 2.6 % for the beam systems with and without point-masses respectively. Point—
mass installation on beam decreases natural frequency of the beam system. The factors affecting
the first natural frequency to change by 5 % are magnitude and position of the point-mass. For
this case the point—mass attached close to spring—support with less spring stiffness has the least
magnitude. This research also includes theoretical analysis to predict mode shapes of the beam
systems without point-masses. It is found that if the bending stiffness quite more than spring
stiffnesses, the 1" and 2" mode shapes are like rigid body mode. However if the bending stiffness

less or close to spring stiffnesses, flexible mode dominate in all of mode shapes.



