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Flexible dynamic modeling and vibration isolation performance
of marine double-layer gearbox casings
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Abstract: Double—layer gearbox casings can not only provide elastic support for the gear transmission sys-
tem, but have a good performance in the reduction of vibration noise. To efficiently and accurately predict the
control effect of the vibration noise for double—layer gearbox casings, the flexible dynamic condensation mod-
el of a marine double—layer gearbox casing with vibration isolators was established based on the modal syn-
thesis method. The condensation model was verified by calculating the natural characteristics of the complete
finite element model of the double-layer gearbox casing. The vibration isolation performance of the double—
layer gearbox casing was evaluated by analyzing the modal decoupling rate, modal contribution, vibration lev-
el difference, and inner casing inclination of the established condensation model. The results show that the
modal decoupling rate of the double-layer gearbox casing in the translation direction is above 94.9%. The
modal contribution is mainly dominated by the second to sixth mode shapes. The maximum vibration level
difference can reach 34.2 dB in the excitation frequency range of 1-6000 Hz. The excitation frequency has a

significant effect on the variations of the vibration level difference and inner casing inclination when the exci-
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tation frequency is less than 2000 Hz.
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