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A Study on the Stability Analysis and Non-linear Forced Torsional

Vibration for the Engine Shafting System with Viscous Damper

YN. Park” - CW. Ha"™ -

UK. Kim™ -

* *

H.J. Jeon™

ABSTRACT

The non-linear torsional vibrations of the propulsion shafting system with viscous
damper are considered. The motion is modeled by non-linear differential equations of

second order.

The equivalent system is modeled by two mass softening system with

Duffing’s oscillator. The steady state response of a equivalent system is analyzed for
primary resonance only. Harmonic balance method as a non-linear vibration analysis

technique is used. Jump phenomena are explained. The primary unstable region obtained
by the Mathieu equation is investigated. Both theoretical and measured results of the

propulsion shafting

system are compared with and evaluated As a result of

comparisions with both data, it was confirmed that Duffing’s oscillator can be used as
a analysis method in the modeling of the propulsion shafting system attached viscous

damper with non-linear stiffness.
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Table 1. Secification of engine

Type 4 Stroke cycle diesel engine
No. of cylinder | 6

Stroke X Bore 165 mm X 137 mm

Output 367 PS X 1800 rpm

Pui 12 bar

Conn. rod ratio | 0.3

Rec. mass/Cyl. | 54 ke

Firing order 1-5-3-6-2-4

Constant of 742 m*

damper
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Fig. 5 Measured torsional amplitude on the

damper casing (3rd order).
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versus engine speed (3rd order).
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Fig. 11 Calculated and measured torsional anplitudes
on the damper casing (3rd order).
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