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A Study on Coupled Vibrations of Diesel Engine
Propulsion Shafting
(3rd Report : Vibration by Propeller Exciting
and its Countermeasure)
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Abstract

The torsional or axial critical vibration of the order coinciding with the number of
propeller blades is simultaneously excited by the harmonic tangential or radial forces acting
on the crank shaft and by the harmonic of the same order from the propeller.

The exciting torque of propeller is relatively small comparing with that of crank side,
but the exciting force of propeller rather larger than that of crank shaft. With this
situation, the exciting force of propeller cannot neglect if the axial vibration of propulsion
shafting is calculated.

With the propeller in its optimal angular position, i.e. its excitation effect opposed to that
of the engine, the stresses at the critical revolution will largely cancel themselves out.

In this paper, a method of optimizing the angular propeller position with regard to
torsional and axial vibration is studied. The optimal relative angle is determined
theoretically by calculation results of coupled torsional-axial vibration.
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Table 4.1 Engine specifications of M-Ship

NAN K10286/160C
23880.0 BHP

ENGINE TYPE
NAX .CONTINUOUS OUTPUT

MAX .CONTINUOUS REVOLUTION 115.0 RPM
CYLINDER BORE 860.0 MM
STROKE 1600.8 MM
NO. OF CYLINDER 16

MEAN INDICATED PRESSURE 10.91 BAR
STROKE CYCLE 2
RECIPROCATING MASS 9808.80 K&
CONNECTING ROD RATIO(R/L) 2508

Fig. 41& M-Shipdl 9@ H# F¥3} 39
WEEe 458 FAAS} v|u@ Aot ¥
T 3L ol FYX} EFAJ @ ¢
g Bolx glen FY WFENE T 39
6%2 Hu A4 FPAQH EEHFFAY
%R 1% AL #E HHAG.

Fig. 4.1 Propeller mean thrust and
6th order fluctuation in M-Ship
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Fig. 4.3 Axial and torsional amplitude of
crankshaft fore-end in M-Ship
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