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A Study on the Nonlinear Torsional Forced Vibration for the

Engine Shafting System Modeled with Multi-Degree-of-Freedom

Moon Schick Lee - Ue Kan Kim

ABSTRACT

This thesis deals with the analysis of the nonlincar torsional vibration system
regarding & mid- and high speed engine shafting svstem. Also, Tt 1s traced the
origin of nonlincar vibration existed in the actual engine shafting  svstem and
analvzed characteristic of viscous damper with high VISCOSIEY.

In this study, the vibration —analysis  will be based on the nonlinear
multi degree of -freedom system and we have developed a new computer software
that deals with nonlinear forced vibrations. Special effort will be made to apply the
proposed algorithm to the actual ship engine shafting system.

Finallv, it has been shown that the presented approach is evaluated to be robust
cnough in terms of its reliability and applicable limits of analyzing nonlincar

torsional vibration with damper of high viscosity.
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Table 1 Specifications of engine and damper
for the generator shafting system.

22X P4, A ZAAAT R

Type CAT 3406 DIT
Cylinder bore X stroke 137X 165 mn
Power at MCR 367 BHP X 1800 rpm
Reciprocating mass 5376 kg/cyl.
Engine
Firing order 1-5-3-6-2-4
Con. rod ratio(/r) 333
No. of cylinder 6ea
Pmi 13 bar
Lumped Mass 0.229 (Nms”)
Damper ring 0.182 (Nms®)
Damper Damper casing 0.138 (Nms”)
Constant 160 (Nms/rad)
Rigidity 0.170 (MNm/rad)
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Fig. 3 Cross Section of viscous damper.

Fig. 4 The values of non-dimensional damping
coefficient x and damping loss v.
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Table 2. Variation of natural frequencv
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Fig. 5 Multiple-Degree-of-Freedom system with nonlinear torsional stiffness
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Fig. 7 Calculated 3rd order torsional amplitude Fig. 8 Calculated 3rd order torsional amplitude

on the damper casing for the generator on the damper casing for the generator
shafting system with linear torsional shafting system with nonlinear
damper. torsional damper.

Table 4 Test equipments.

Torsional Vibration meter Type 2523 (B&K)
Photoelectric Tachometer probe Type MMO0024 (B&K)

2-ch FFT Type CF360 (ONO SOKKI)
Tracking Filter Type CF0382 (ONO SOKKI)
Plotter Type CX335(ONO SOKKI)
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