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Calculation Method for Ship Propulsion Shafting Alignment Based on
Finite Element Analysis
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Abstract: The propulsion shafting alignment directly affects the security and reliability of the propulsion
system operation and the ship navigation, the rationality and accuracy of the alignment calculation method
is important for propulsion system. In this paper, a propulsion shafting alignment method based on finite el-
ement analysis was proposed. The proposed method investigated the factors such as propeller hydrodynam-
ic force, gear dynamic meshing force, bearing stiffness, bearing displacement, shear deformation for the
shafting and operation temperature. The alignment analysis was respectively performed under cold state,
warm state and installation state for a propulsion shafting. The results of proposed method agree well with
the calculation results of Shaft Analysis AB software in the same conditions, and the mean calculation er-
ror is less than 1.54%.
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Fig.1  Mechanical model of plane beam element
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Fig.2  Global and local coordinate axes
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Fig.3 Flow chart of the developed software
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Fig.4 Layout of the propulsion shafting
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Fig.5 Shaft alignment calculation results in cold state
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Tab.1 Comparison of calculation results in cold state
Hh7k AR R Kamewa 1545 4
&S RV fmm i kN A5 {3 /mm i faf /kN

1 0.00 52.63 0.00 52.61
2 0.00 39.02 0.00 39.01
3 0.00 33.97 0.00 33.79
4 0.00 31.76 0.00 32.80
5 -2.00 21.21 -2.00 21.89
6 -2.00 19.49 -2.00 19.77
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Fig.6  Shaft alignment calculation results in warm state
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Tab.2 Comparison of calculation results in warm state

R ARG Kamewa 118 45 1%
g T AFTAN KPRAG/AN T FUAT/AN ZKF 6 /AN
1 25.38 13.72 25.40 13.72
2 40.53 -8.59 40.54 -8.59
3 33.64 2.47 33.78 2.47
4 31.96 -0.76 31.04 -0.74
5 209.13 -103.46 207.88 -103.57
6 199.81 3.39 200.03 3.48
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Fig.7 Shaftline deflection curve in open shafting state



78 R M O M R ENES
£33 RERSHKATITELERST L (3] B4, T2 5. Fi AN 4l 22 45 vh 22 32 78 1) R A Tk 52

Tab.3 Comparison of bearing load in open shafting state

il A SOV 2E R Kamewa 11845
' AE 37 /mm TG /KN AV /mm 1 kN
1 0.00 52.59 0.00 52.61
2 0.00 39.12 0.00 39.14
3 0.00 33.02 0.00 33.12
T1 0.00 15.22 0.00 14.87
4 0.00 12.24 0.00 12.07
T2 0.00 12.76 0.00 11.26
5 -2.00 19.34 -2.00 19.41
6 -2.00 15.92 -2.00 15.58
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Tab.4 Comparison of gap and sag in open shafting state

(A R4 Kamewa 115245
i i # /mm JF 1 /mm fi#/mm JF I /mm
1 0.18 0.23 0.18 0.22
2 0.20 2.17 0.19 2.16
an 1.
4 % 175
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