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A Study on the Calculation of Forced Torsional Vibration
with Damping for the Marine Diesel Engine Shafting by
the Mechanical Impedance Method

Jeong- Ryeol Kim
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Abstract

Nowadays, the natural frequencies and their relative amplitudes of torsional vibration for
the marine diesel engine shafting are usually calculated by the Holzer method und 2lso its
resonant amplitudes arc estimated by the energy method, that is, by cquating the exciting
cnergy to the damping onc.

Thercfore, the forced vibration amplitudes out of the resonant points can nei be Salcuiated
by the above-mentioned method. And so, the reasonable Larred-ranges of  torsional vibra-

tion can not be set and 2ls0 the flank of resonant point which lecates near the calovlacion

limit can not be estimated.

For such problems, the equation of forced vibration with damping must be sobvd directly

and these results can be utilized to derive the synthesized torsionuad vibration of the m

diesel cngine propulsion shalting

In this study, the cquation of forced vibration with damping or the marine dicscl cngine
propulsion shafting is derived and its steady-state vibration is calculated by the mechanical
impedance method. For numerical caculation of the actual propulsion shafting o computer
program is developed. In order to prove the reliability of this program, an actual ship’s
propulsion shafting whose torsional vibration was measured is analyzed and the caculuted
results are compared with the measured ones. And also, they are compared with the caic-

ulated results which were obtained by the medal analysis.
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VIBRATION MODE

1 NODE VIBRATION MODE

0.1000000E 01
0.8630083F 00

C.9857394E 00
0.7973329E O¢

2 NODE VIBRATION MODE

0.1000000€ 01
-0.561297¢E 00

0,7727795E 00
-0.8947152E 00

3 NODE VIBRATION MODE

0,1000000E 01
-0.7315962E 00

0,2451471E 0O
0+1909793E C0

4 NODE VIBRATION MODE

0.1000000E 01
0.1036560E 01

~0,4224679E 00
0.1008973E 01

5 NODE VIBRATION MODE

0.1000000E 01
0.4800146E 00

~0,1265783E 01
~0.1505440E 01

6 NODE VIBRATION MODE

C.1000000E 01
~0.,2130010€ 01

-0,2177063E 01
0.1563144E 01

7 NODE VIBRATION MODE

0+,1000000E 01
0.3272230F 01

-0.,2872072E 01
-0+1554621E 01

@ BURERE &K\, A0 2 HWES

0.9578657E 00
0.6708179E 00

0.3755165E 00
-0.1108418E 01

-0.6889087E 00
0.1469239E 01

~0.1262986E 01
-0.1392878E 01

=0.7542270E 00
0.8348716E 00

0.1343922€ 01
-0.5265131€ 00

0.4025192& 01
0.4029818E 00

0.9167669E 00
~0.7976352E 00

-0,1043733€ 00
0.3911944E-01

~0.1119382E 01
-0.1523282E-01

=0.3637300€ 00
0.7626247E-02

0.1412234€ 01
=~0.2863923E-02

0.7301235€ 00
0.1286811E=02

-0,4170727€ 01
=0.8077614E-03

----- :Calculated value (1node Gorder)

:Measured value( Inode Gorder )

Rolw o]

120 130
Engine RPM

Fig. 2. Amplitude of torsional vibration at crankshaft fore-end(6RND58)
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