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Control of torsional vibration for propulsion shafting with delayed engine acceleration
by optimum design of a viscous-spring damper
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Abstract: The ultra-long stroke engine was developed to generate greater power at lower speeds than previous designs to enhance
the propulsion efficiency. The torsional exciting force, on the other hand, was increased significantly. Therefore, it is possible to
control the torsional vibration of its shaft system equipped with the fuel efficient ultra-long stroke engine by adopting a damper
although the torsional vibration could be controlled adequately by applying tuning and turning wheels on the engine previously.
In this paper, the dynamic characteristics of a viscous-spring damper used to control the torsional vibration of the correspond-
ing shaft system are reviewed and then examined to determine what vibration characteristics might be used to optimize the vis-
cous-spring damper. In some cases, operators of eco-ships have recently experienced the problem of delayed RPM acceleration. It
has been suggested that the proper measures for controlling the torsional vibration in the shaft system should involve adjusting
the design parameters of its damper determined by the optimum damper design theory to avoid the fatigue damage of shafts.
Keywords: Delayed engine acceleration, Viscous-spring damper, Fuel efficient ultra-long stroke engine, Optimum damper design theory

Nomenclature 0, : Angular amplitude of damper outer ring

Jg : Moment of inertia for main vibration system

Jy : Moment of inertia for damper outer ring A =

Ky, . Torsional stiffness of main vibration system 1. JI ‘——

Faow | Torsional siffness of damper A A7 AZAES @A o) A7 1 (stroke bore ratio)
Cp . Damping coefficient of main vibration system _ Aol =xbel o murelod ,
(N : Damping coefficient of damper 7 Ad 5.0 ARQl 24 A ApdEglny ofefdt
0z  : Angular amplitude of main vibration system AR A FA Ao vls) 2 EE H 5 de
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Figure 1: Comparison of 6th order vibratory torques between
super-long stroke (S type) and ultra-long stroke (G type) engines
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Figure 2: De-rating ratio of eco-ships equipped with ultra-

long stroke (G type) engine
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Figure 3: Comparison on 6th order vibratory torques of ul-
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Figure 4: Comparison on 6th order vibratory torque of ultra-long

2 AIFH] poll ek FxI=de] 2709 A4 P

stroke (G type) engines according to each tuning technology
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Figure 5: Equivalent mass spring system with viscous-spring

damper
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Figure 6: Effect of viscous-spring damper on respond of vi
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Table 1: Specifications for Shafting

Items Detail
Type 6G8OME-C9.2
MCR(kW x rpm) 18,240 x 58
Cylinder bore(mm) 800
Main engine Stroke (mm) 3,720
MEP (bar) 18.0
Ratio of connecting rod 0.5
Recip. mass (N/cyl.) 138,872
MOI of Turn. wheel (kgm’) 29,500
Shaft Dia. of Inter. shaft (mm) 620.0 / 0.0
Dia. of Prop. shaft (mm) 800.0 / 0.0
Type FPP
Propeller Number of blade 4
Diameter (m) 10.3
MOI in water (kgm") 436,400
583



Revolution (rpm}
Figure 10: 6th order torsional stress of intermediate shaft
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