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The Sensitivity Analysis of Coupled Axial and Torsional Undamped

S|
[}
*

Mul RAEA £ -5 9 07 190S 25

-

q = % ek %
AT, m&E"

Free Vibration of Ship Propulsion Shafting

*

Yeon-Ho Kim* and Dae-Seung Cho”*

QU OF
HomRoME My 39 g3 &3 masle] & A% WAl REA asEAd
S agHor sbgeta, Ak 718 A5 gk Ayl I vAE vlETIel 3
A AAE wRd 5 e FEA Tk 98 280% dudhibids ARsit Alag
wtel ehaAll EeAe 23 AX FUEAS ddeR 2 & 9 2y & A4 g
SRRES frar e Fasle] dEsdn. ok, Mu S T W9 gelr S
Z W owasly] Zof olgubnel 48 Weld 9o F-uE AN e Wskee nE

#Kevwords: ship propulsion shafting(d®} FEEH), sensitivity analysis(Z %=l

AN coupled axial~torsional vibration(& - HlE H&EIE),
shaft diameter(£2), undamped (ree vibration{B{Z2] XFEE),

resonance{ a2
Abstract

In this paper, sensitivity analysis for the coupled axial and torsional undamped
free vibration of ship propulsion shafting is proposed. The purpose of this study is
to effectively and optimally design the resonance frequencies of propulsion shafting
affecting barred speed range of main engine by modifying the diameters of
intermediate and propeller shafts. The presented method is validated by the
sensitivity analysis for the natural frequencics of propulsion shafting of two real
large merchant ships. In addition. the changes of natural frequency and resonance
main cngine spced are discussed in case that the diameter is varied within the

range regulated by the rule of shipping register.
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Table 1 Main particulars of the ship
propulsion shafting

—
Ship A B
. Bulk [Container
Type carrier | carrier
No. of cylinder 5 10
Max. cont. output(bhp)| 13,900
MCR(rpm) 105
Cylinder bore(mm) 600 900
Reciprocating mass(kg)| 5.559 | 17,031
Interm. shaft dia.(mm) 480 700
Prop. shaft dia.{(mm) 560 835
0.4 E—.«.,k“._. —a— Axial mode
0.2} \\~\ ~ ~e-~Torsional mode A
0.0k T N
0.2t R 1
-0.4 ol
>- e
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LLength of propulsion shafting (m)
(a) First mode: 5.35 Hz
0.6f
04l —a—Axial mode i
— ~e~~—Torsional mode
02F ]
0.0be, 7 Tt N
02 . - .
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Length of propulsion shafting(m)

(b) Second mode: 12.00 Hz
Fig.2 Natural frequency and its mode
shape: Ship A
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(b} Second mode: 6.87 Hz
Fig.3 Natural frequency and its mode
shape: Ship B

Table 2 Natural frequency, f,. and its

sensitivities to intermediate shaft

diameter d; and propeller shalt diameter
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obtained by the sensitivity analysis and
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Table 3 Changes of torsional natural
frequency. /. and resonance M/E speed in
case of changing the tensile strength and
diameter of intermediate or propeller
shaft

(a) Ship A

Intermediate | Propeller
shaft shaft
Tensile %trmgih 9 200 400 | 600

(N/mm)

| Mm. dia. (mm)

i> f (Hz)

Resonance M/F
speed (rpm) 65.1 | 46.7

(b) Ship B

]\\ Intermediate Propeller
] shaft shaft

Tensile strengthT 390
(N/mm’) e

Min. dia. (mm) | 786

f(Hz) ‘ 3.88
\‘ MR |
Resonance M/E 776

66.6 ! 64.7
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