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Influence of shaft segment hollowness on the whirling vibration
characteristics of ship complex propulsion shafting

GU Zheng, LIU Jin—lin, FANG Shi-yu
(College of Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: The structural design of the propulsion shafting of modern ships is relatively complex, and the
structure size is an important factor affecting the whirling vibration characteristics. Taking a ship complex
propulsion shafting as the object, the influence of changes in shaft segment hollowness on the whirling vibra-
tion characteristics of the shafting was studied in this paper. Based on the finite element method, a whirling
vibration analysis model of the shafting was established, and the whirling vibration characteristics of the
shafting were analyzed under the initial hollowness. On this basis, the range of hollowness values was deter-
mined through strength check calculation. Taking the hollowness of the stern shaft and propeller shaft as vari-
ables, the influence of changes in the hollowness of shaft segments on the critical speed of the whirling vibra-
tion was analyzed and the values range of hollowness was specified according to the requirements of shafting
alignment. The results can provide a reference for structural design and whirling vibration control in the de-
sign process of ship propulsion shafting.
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Fig.1 Layout of a complex propulsion shafting
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Tab.1 Density and initial hollowness of each shaft segment

hB B E (kg m™) bEVIEY A% E (kg m™) 0
[y 4l 7850 0.806 6328 0.584
] 7850 0.806 6328 0.584
SN 7850 — 7850 0.684
g 7850 — 7850 0.671
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Fig.2 Flow chart of modeling process
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Fig.5 Campbell diagram (Partial view)
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Fig.6 Vortex trajectory of whirling vibration
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Tab.3 Strength check results of dangerous sections
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Tab.4 Critical speed of shafting whirling vibration with different stern shaft hollownesses
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Fig.8 Variation curves of critical speed of whirling vibration with different stern shaft hollownesses
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Tab.5 Critical speed of shafting whirling vibration with different propeller shaft hollownesses
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Fig.9 Variation curves of critical speed of whirling vibration with different propeller shaft hollownesses
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