Fll22 L 2N E AT EXNTHSS FEHE) 2 Fo

16) BBMEORNE, R WEABE (1972)

17) FAv50 Y25 £ G180 : REBHZ B, HREE (1984)
18) BHTH Hand Book : H ABESE e

19) Hardware 49 A : &u 8 %8 (3)

497



IR A ORI ikleh
HestihR e ARy = A RD)
atael 3t W
wooow B

A Study on the Calculation of Synthesized Torsional
Vibration for the Marine Diesel Engine Shafting
by the Mechanical Impedance Method
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Abstract

Until recently, the calculation of torsional vibration for the marine diesel engine shafting
has been performed only for vibratory stresses of resonant points and vibratory stresses for
other engine speeds are determined by the estimation.

With the advent of energy-saving engines which have a long stroke and a small number
of cylinders, the first major critical torsional vibration of the propulsion shaft appears
ordinarily near the MCR speed of engine and the flank of its vibratory stress exceeds now
and then the limit stress defined by the rules of Classification Society.

In order to know the above condition in the design stage of propulsion shafting, it is
necessary to calculate the forced damped torsional vibration of propulsion shafting of all
orders and to synthesize its calculated results according to their phase angles.

In this study, the forced damped torsional vibrations of propulsion shafting are cal-
culated for several orders by mechanical impedance method, and their results are syn-
thesized. A computer program for above calculations are developed and some test-runs of
the developed program are performed for propulsion shaftings of actual ships.

The results of calculations are compared with measured values and also with those of the

modal analysis method. They show fairly good agreements and the developed program is
confirmed in its reliability.
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3) AR
NO. ITEM MASS MOMENT OF INERTIA SHAFT STIFFNESS
(KG. SEC2. CM) (CM. KG/RAD)
1 FLANGE+M.C 0.8875631E 05 0.267074E 11
2 CYL.1 0. 3411824E 06 0. 346585E 11
3 CYL.2 0. 3411824E 06 0. 346585E 11
4 CYL.3 0. 3411824E 06 0. 346585E 11
5 CYL. 4 0.3411824E 06 0. 286442E 11
6 CHAIN DR. 0. 1631702E 06 0. 225280E 11
7 TURN WHELL 0. 2632007E 06 0. 290609E 10
8 FLANGE 0. 2007750E 05 0.533293E 10
9 PROPELLER 0. 8130927E 06

*M.C: MOMENT COMPENSATER
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3 | 6UaRD RING 5541
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INTEPMEDIATE SHAFT. SF55
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%ﬁﬂm&ﬁrm BOLTEMIT | SF55_|
EH
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WD COFLING BOLTERUT | 5 55 |
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Fig .3. The arrangement of the propulsion shafting (4L80MCE)
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______________________________________________

____________________________________

C/5: Crankshaft
1/5: intermediate shaft
P/S: Propeller shaft

_________________________________

SYNTRESTZED TORSIONAL STRESS (KG/CM2)

Fig. 4. Calculated values of synthesized torsional stress (4L80MCE)
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big. 6. Synthesized torsional stress in propeller shaft (4L80MCE)
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