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Security Evaluation of Crankshaft due to Axial Vibration

4 371

o=z . g9y

by D.C. Lee - W.B. Yoon * ].D. Yu

ABSTRACT

Nowadays, the axial stiffness of crankshaft of long-stroke diesel engine is low compared
to that of the old types of engine by increasing stroke/bore ratio and major critical speed
might occur within engine operation speed. An axial damper needs to be installed in order

to reduce the axial vibration of the crankshaft.

And the associated effects on crankshaft in

the event of reduced or stopped axial damper function are discussed.
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Fig. 1 Conversion of the radial force
into the axial force
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Table 1 Specification of the 5S60MC engine

Stiffn. of thrust | 220 MN/m
Damper Relat. damping 1.2 MN-s/m

Weight 1800 kg

Type 5560MC

Cyl.bore X stroke| 600 %2292 mm

Power at MCR 11,200 bhp X 90 rpm
Engine Recip./rot. mass | 5559/4000 kg/cyl.

Firing order 1-4-3-2-5

Conn. ratio(r/1) | 0.436

No. of cylinder Hea

Weight(dry) 341 ton

Type FPP

No. of blade 4dea

Skew angle 24 deg.
Propeller Diameter 6.9 m

Weight 21.7 ton

M.O.I 55480 kg - m’
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Table 2 Natural frequencies of axial
vibration for the 5S60MC engine

Damping coefficient 0 node 1 node
(MN s/m) (cpm) (cpm)
Without axial damper 473.6 1041.6
05 526.4 1053.5
1.0 567.8 1062.1
2.0 622.5 10734
4.0 674.8 1085.0
—— : Active of AVD
o—o : 25% of normal damping
w—x : 10% of normal damping
o—o: 5% of normal damping
) Inactive of AVD
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Fig. 5 5th order axial amplitude of crankshaft
free end for the 5S60MC engine
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Fig. 6 5th order axial force between cyl. No.5
and thrust block for the 5S60MC engine
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—— : 500 um of gap sensor —_— Calculated synth value
o—o : 1000 um of gop sensor o—e : Megsured synth value by gop sensor
»—x : 1500 um of gop sensor »—x : Measured synth value by AVM
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Fig. 8 Comparison of axial amplitude
in AVM and gap sensor
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Fig. 9 Schematic diagram for the axial vibration
measurerment
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Fig. 10 5th order axial amplitude of crankshaft

free end in AVD active condition

Fig. 11 Synthesized axial amplitude of crank-
shaft free end in AVD active condition
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Fig. 12 5th order axial amplitude of crankshaft
free end in AVD inactive condition
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Fig. 13 5th order axial amplitude of inter
shaft in AVD inactive condition
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Fig. 14 Synthesized axial amplitude of crank-
shaft free end in AVD inactive condition
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