A @ E NP &R CE
#3148 £ 28 19%4F 58
Transactions of the Society of
Naval Atchitects of Korea
Vol. 31. No. 2, May 1994

Qe 2A%0] A SAS T B AT
HEH* ozt
A Study on the Whirling Critical Speeds of Marine Propeller Shafts
by
Yong Chul Kim* and Gun Do Lee**

e o

EErdA e A 20549 F83 JAISE 2L A% 2 9 SAbEE A e

Aot s o2 e AGPAY G AHEsl] AR A& E 2 MR YY) ®
3, Jasper?]® Panagopulos® 3% &2 zto] 2FAEe] 194 S AZsr) st AL
Falatgich, dubalel dul 22 2o Tjgh FAA M AR BE 29 YASTE Aojduolg g

913 2 A2 2700 ke & & Al

Abstract

In this paper the modelling procedure and analysis technique for the prediction of accu-
rate critical speeds of marine propeller shafts are suggested. As a solution method the
transfer matrix method is employed to calculate the critical speeds, which are correspond
to natural frequencies of the shaft in lateral vibration, and whirling responses. Further-
more, in order to check the validity of the simple prediction formulae, such as Jasper s
formula and Panagopulos s formula, numerical calculations were performed. From the
numerical results it was found that the critical speed of the propeller shaft is sensitive to
the position and the supporting conditions of journal bearings.
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Fig.1 A typical propeller shaft system
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Table 1 The details of the three-disk rotor system

Young s modulus E 2.068 E11 N/m’

Disk mass M 16.93kg

Unbalance at the disk 1 12E-4kgm

Direct stiffness Kyy=Kzz=1.0 E7 N/m
Cross stiffness Kyz=Kzy=5.0 E6 N/m
Direct damping coefficient | Cyy =Czz=2000 Ns/m
Cross damping coefficient | Cyz=Czy=0
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Table 2 The details of the marine propeller shaft system

Young's modulus E 1.9995 E11 N/m
Unbalance at the propeller 7.956 E-3m
Propeller mass(F713% ¥3) | 4069.65kg
Shaft density 7848.6 kg/m®
Transverse mass moments
of inertia Ip 834.26kg/m’
Shaft dianeter 1102223m
210247 m
310279 m
4102794 m
Shaft length 1127432 m
2133528 m
3157912m
4109144 m

Table 3 The lowest critical speed of the propeller shaft

critical speed
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The present method o, 2645 Hz

Panagopulos method 0, 7.064 Hz
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Fig.8 Configuration of the marine propeler shaft system
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