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Calculation of the Coupled Free Transverse Vibrations of
the Multi-Supported Shaft System by Transfer Matrix Method
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Abstract

Coupled transverse shaft vibrations have become the target of great concern in high
powered ships such as container ships. Due to increasing ship’s dimensions and high
propulsive power, resonancs frequencies of the propeller shaft system tend to decrease
and can appear in some cases within the operating speed range of engine.

In this connection, the coupled free transverse vibrations of shaft system in two planes
are theoretically investigated. This shaft system carries a number of discs and is flexibly
supported by a number of bearings. The mass and innertia moment of disc, elasticity
of shaft, mass of shaft and bearing stiffress are considered for the calculation. Transfer
matrix method is applied to calculate the shaft responses in both planes.

A digital computer program is developed to calculate the shaft responses of the coupled

transverse vibrations in two planes.
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An experimental model shaft system is made. It is composed of disc, shaft, ball
bearings and thrust bearings and flexible bearing 'supports. The shaft system is excited
by an electrical magnet, and shaft vibration responses in two planes are measured with
strain gage system. From these measurements, the natural frequencies of the shaft
system in both planes are found out. The developed program is also used to calculate
the shaft vibration responses of experimental model shaft system. From the results of
these calculations, the natural frequencies of shaft system in two planes are derived.

Theoretcal predictions of model shaft natural frequencies show good agreements with

its experimental measurements.
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