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Forced Vibration Analysis of Engine Resilient Mounting Svstem Modelled
with Multi~-mass and Multi-degree-of-freedom
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ABSTRACT

Being camed out a number of studies for the resihent mounhng svstem of automobile engine than that
of the studies for marine engines, many ressarch results for the case of the resilient mounting system of
the automohile engine have besn applied m lhe analvas {or the case of marine sngme. However, the size
and lhe power of automobile engines are nol only relatively smzll bul also ther cperating conditions are
quite differenl from those of marine engines. For the analysis of the automoliie engine, misfire condition
and unload condition have nol been considered. Accordmgly. it 15 nol deswrable to apply the resulls
abtamed from the case of automohile engines fo the case of marne engnes, In this study, exciting and
damping forces working on the marine engme are formulated mathematically n order to apply to the
design of 2 resiient mounting system of engine effectively. Futhermore, some mathemalical formulation for
the analysis of the transmissibibty of mulii-body system are proposed. A new compuler program which is
able to calculate the free wbration. the ifransmissibilily end the lorced wibralion of a resilienl mounting
system has been developed., As an application of lhis developed computer program. the dynamic behaviour
of reshent svelem with an actual rubber spring for the case of G-degree-of-[rescom system and

26-degree-of -freedom avslem are evaluated quantitatively.
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Table 1 Specification of main engine

Engmne lype 20V 96 TH 82
Bore ¥ Stroke Z30x 230 mim
HNa., of cylnder 20
Firing order 1-7-2-6-3-10-4-9-5-58
Con, rod ratio { R/L ) (.80
Reclprocating mass 3212 kg
PMI at MCR 15.22 bar
Bank angle a0"
Idling speed 500 rpm
MCE 1455 rpm
Engine welght 21680 lg
Sound enclesure welght 20279 ke
74

Pedestal Main Engine
Bearing

(Ms) (Ma) |

JEXN 2 2 2 A = N N 2 A

Lase Frame (Mi) Base Frame (Mz) Y AA Bas?/ Frame (M1)/
= H o F B THOEEEHEIFTED
No 10 No.20 No.30 o. 40 No.20  No.51 No.57 No. 1l
Fig. 4 Schematc disgram of the engine mounting system
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