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Analysis on propulsion shafting deformation characteristics of underwater vehicle
under various condtions
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Abstract: [ Objectives | In order to study the laws of the propulsion shafting deformation and variation of
the bearing load of a underwater vehicle under various conditions, [ Methods | a mixed finite element
model of the shaft system and the underwater vehicle was established, with a underwater vehicle as the
research object, to which the realistic load and boundary conditions were applied under three conditions
including on the slipway, at the pier and underwater to calculate the hull deformation respectively and the
deformation of the bearing and the bearing load were extracted. Taking the connecting line of the bearing 1
and bearing 3 as the reference line, the relative deformation of the bearing under three conditions was
obtained. [ Results ] The analysis results show that, for this underwater vehicle, the relative deformation of
the centerline of the shaft system, its size and the changing trend of the bearing load are different under the
conditions from the slipway to the pier and then to the underwater; the initial deformation of bearing 2 of
the shaft system on the slipway is preset to be 0.090 9 mm upward, so that the shaft system is in ideal state
on the underwater. [ Conclusions]| The study in this paper can provide reference for the subsequent
shafting alignment.

Key words: mixed finite element model; shaft deformation; bearing load; relative deformation; shaft
alignment
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Fig.1 Propulsion shafting model
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Fig.2  Stern structure FE model of the underwater vehicle
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Table 2 Relative errors of gravity and buoyancy
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[Fi) BN, X iy 28 45l 7 ) e ) 28 92 EAT — 2 1Y
AEFR, DVRIR 1FD 3 1 ZAE AR IE S H 2 1R
B4 00T Al 28 rbo0 2 2 18] Y AR R o DAl
TR EE R Tl 2R TP A A B R 1 B A A
AR Tl 2k 2 1) A S T (R AR B, 3 [] AR 722
FEAR D IE RS FRon il R - A B E 1 N AR . 1K 4
JIT 735 S 225 0 0 Al R O 2 1 T 1) AR X AR TR TR

047 —=— i

L —o— 53k
0.3 VKT
0.2F

JE i /mm
(=)

0 3 6
LAl 1 /m
B4 Bl 2 rpoc 2 2 ) A X AR T

Fig.4 Vertical relative deformation of the shafting centerline
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Table 5 Shafting characteristics at slipway
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