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ABSTRACT

The axial vibration of the crankshaft was first introduced in 1940 and related studies were con-
ducted in the 1960s. An axial vibration countermeasure of a de-tuner, similar to a thrust bearing,
was applied at an early stage. After the first and second oil shocks in the 1970s, MAN Energy
Solutions developed the fuel-saving long-stroke MC engine and they began to apply the axial vi-
bration damper (AVD) in earnest. Around that time, WinGD also developed the RTA engine and
started to apply AVD. They installed the AVD as a separate structure on the crankshaft end.
Currently, a compact structure is applied to all two-stroke low-speed diesel engines for ships, regard-
less of the number of cylinders. However, hull vibration caused by thrust variation force resulting
from axial vibration is occasionally a problem. There have been studies on the damping adjustment
method of AVD to reduce the thrust variation force in specific operation areas. In this paper the
AVD was modeled by various functions between a damper and de-tuner. The axial vibration charac-
teristics of a propulsion shaft system using the research model 11G90ME engine were investigated
through theoretical analysis and measurement data according to the AVD modeling method. The re-
sults indicated that the suitable modeling method of AVD was the combined function of damper and
de-tuner.
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Table 1 Specification of the 11G90ME propulsion engine

Stiffness of thrust (MN/m) 590
d/:r);i;lér Rel. damping (MN/s) 6.0
Weight (kg) 7300
ge};rr‘lljtg Stiffness of thrust (MN/m) 3153
Tuned type D360/2/V/IM
Diameter (mm) 3600
Torsional | Outer/Inner inertia (kgm?) 56 500/4506
damper Stiffness (MN-m/rad) 210
Relative damping (kN-m/s) 1250
Weight (kg) 31565
Type 11G90ME
Cylinder borexstroke (mm) 900%3260
Power at MCR (kW xr/min) 46 360%x75.7
Pmi at full load (bar) 17.11
Nominal torque (kN-m) 5848
Main Reciprocating mass (kg/cyl.) 15767
eneine Firing order 1-3-11-6-2-7-9-4
-3-6-10(uneven)
Dia. of crank shaft (mm) 1130
Conn. ratio (r/1) 0.488
No. of cylinder 11
Weight (ton) 1786
Type Fixed pitch
Diameter (m) 10.0
Propeller No. of blade (ea) 5
Momey ot rts | 5122
Weight (ton) 88.46

Table 2 Natural frequencies of axial vibration

Number Natural frequency (unit : cycle/min)
of node Inactive Active

0 207.57 291.77

1 590.35 680.72

2 758.17 778.91
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