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Abstract

A computer program was developed for the analysis of the coupled transverse vibrations of a

multi-supported shaft system. The program, based on the theory of Transfer Matrix Method, was

written including the system parameters such as the entrained water and gyroscopic effects of the

propeller, the rigidity of bearing combined with the oil film effect, and the whirling frequency of

the shaft.

The program was used to calculate the resonance frequency of the shafting system of the ship

Hanbada. The results show good agreement with the measured values. The results are also compared

with those of F.E.M. From the comparison, it is found that both results agree well with each

other.
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Table 1 Particulars of the traing shlp “Hanbada” and propeller -shaft system

Shlp ength overall

Main engine, Diesel

output Xrpm

99 8 m

Length betw’n perpendiculars 90. 0 m

Breadth (molded) 14.5m
Depth(molded)

to main deck 7.0m

to shelter deck 9.5m

Draft(design) 50m

Gross tonnage 3491. 77 tons

Service speed 15 Knots

3 800 bhp x 230 rpm

Propeller Diameter X pitch

3.15mx2.32m

No. of blade x set 431 set

Expanded area ratio 0. 650

Weight 3,200 kg

Polar Moment of inertia 15,700 kg cm-+sec®
Propeller- Shaft ‘ Length x diameter 5.340mx0.315m
No. 1~No. 4 inter. shaft ’ Length x diameter 7.250 m X 0. 250 m
Stern tube-bearing !
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Table 2 Mass and dia. moment of inertia for
propeller shaft system

mass dia. moment of In.
Nomenclature (kg cm‘l sec?) (kg-cme Secg)
Propeller ‘ 0. 3802306 % 10 i 0. 1983700 % 10°
Coupling | 0.2485883 | 0.6877480% 107
Flywheel | 0.8440350 1 0. 3804000 % 10*
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Table 3 Bcarmg stiffness of propeller shaft system

Nomenclature

aft. stern tube '
fwd. stern tube
Intermediate shaft

l translator) spring-constant (kg/cm) !

0. 7004643 x 10° ;
0. 1483538 x 10° |
0. 1000000 % 10° ‘

N rotational sprmg constant
b (kgrem/rad.)
0.1032510 % 10“

|
0.1041611 x 108

Table 4 Comparison of resonance frequencies

Measurement and Shaft whirling Resonance frequency Ratio of Cal.
Vib. plane 7 diff. to A
Calculation ratio (w/§1) (rad/sec) { (rpm) (%)
Measurement | A Horizontal 4 80. 38 192
Cal. by F.EM. B Horizontal 0 80.4 192.04 +0. 02
Cal. by T.M.M. C Horizontal 0 H. 80 —0.48
Vertical V. 0 191. 08
Cal. by TM.M. D Horizontal 4 H. 79 —1.73
J Vertical V. 79 188.7
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