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Abstract

The centrifugal pump is widely used in ship and ocean engineering, and reducing the operation
noise and vibration is of great practical significance to the green ship design. In this paper, as the
research object, a certain type of centrifugal pump was tested for the vibration. According to the
analysis of test results, the cause of excessive vibration may be the bearing fault or the structure
resonance. Through the calculation and analysis, the bearing fault was excluded, so the resonance
structure was re-designed. The results showed that the total vibration level of low frequency re-
duced about 2.5 dB after the resonance structure was adjusted.
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Figure 2. Low frequency response of the check points: (a) The first check point; (b) The second check point;
(c) The third check point; (d) The fourth check point
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Figure 3. Bearing map
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Table 1. Fault frequency formula of radial ball bearing
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Figure 4. Low frequency response of the check points
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Figure 6. Improved finite element model of centrifugal pump
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Figure 7. The models before and after optimization
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Figure 9. Low frequency response of the check points: (a) The first check point; (b) The second check
point; (c) The third check point; (d) The fourth check point
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Table 3. Vibration acceleration responses for the test direction
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