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Analysis of Characteristics of Vibration Excitation Sources for a
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Abstract : During operation of the marine steam turbine set, excessive vibration can happen, which may lead to fatigue
failures of important components. Therefore, fully understanding the characteristics of vibration excitation sources is a
prerequisite for the vibration reduction of the marine steam turbine set. In this paper, a simulation study of a typical steam
turbine set is performed and the vibration excitation sources are analyzed under various conditions. Firstly, through
theoretical analysis and numerical simulation, the rotor-dynamic and aerodynamic vibration excitation sources are obtained.
On the basis, the equivalent excitation forces are calculated. Then, the equivalent excitation forces are applied to a finite
element model of the steam turbine set which is rigidly connected to the ground. And the vibration responses of the steam
turbine set are calculated under different working conditions. Finally, by comparing the vibration responses, the unbalanced
forces of rotation are found to be the dominant vibration excitation source. And the relationship between the vibration
acceleration and the rotation speed of the turbine is derived by curve’s fitting. This work provides a guideline for the
vibration reduction of the marine steam turbine sets.
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