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Abstract: In this study, the authors examine the propulsion shafting of the training ship SAEDONGBAEK
and perform modeling to analyze the torsional free vibration of the shafting. In this paper, the
computational algorithm for analyzing the torsional free vibration of the shafting with a reduction gear is
formulated by the sylvester-transfer stiffness coefficient method (S-TSCM) that is a recently developed and
a powerful method in free vibration analysis. According to the state of the controllable pitch propeller of
the shafting and the temperature of the elastic coupling, the torsional free vibration of the shafting is
performed by the S-TSCM. The authors examine the changes of the natural frequencies and natural modes
which are the results of the torsional free vibration analysis of the shafting.
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Table 1 Specification of propulsion shafting

Main Engine

Type 4 stroke, single acting,
trunk piston

Max. continuous output 3,500 kW

Max. continuous speed 750 rpm

No. of cylinder 7

Cylinder bore 320 mm

Stroke 400 mm

Ratio of connecting rod 0.23

Mean indicated pressure 27.7 bar

Reciprocating mass 167.42 kg/cyl.

Firing order 1-3-5-7-6-4-2

Flexible coupling

Stiffness 0.2856 MNm/rad (50C)

Permissible vibratory 12.5 KNm

torque

Permissible thermal load

0.6375 kW (50C)

Reduction gear

Vertical, off-set type

Type with hyd. clutch
Gear ratio 3.440:1
Length of shaft
Intermediate shaft 6.450 m
Oil distributer shaft 1.300 m
Propeller shaft 6.230 m
Propeller
Type CPP
Number of blades 4
Diameter 33 m
Weight 5,000 kg
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Fig. 3 Analytical model
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Table 2 Natural frequencies of computational model

(temperature of coupling : 50°C) [rpm]
Order Zero-Pitch Full-Pitch
1 260 236
2 826 820
3 4,071 4,071
4 5,105 5,101
5 9,557 9,557




o: zero-pitch, x : full-pitch
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Table 3 Natural frequencies of computational model

(state of propeller : full-pitch) [rpm]
Order 30T 70T
1 241 232
2 844 803
3 4,071 4,070
4 5,101 5,101
5 9,557 9,557
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Fig. 8 Ist natural mode
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Fig. 9 2nd natural mode
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