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Dynamic Characteristics and Adaptation of Elastic Coupling
with Rubber Type Circular Segments

AR

o] 4
D. C. Lee, J. K. Kim

Key Words : El

4]

. UEl
= R
T. K.

astic Coupling(¥+4 #AZ%), Marine Diesel Engine(X18H-§

_j_** .

S

Nam and J. D. Yu

t)Aadlzl), Reduction Gear(7H& 7]0))

ABSTRACT

Medium and high speed marine diesel engines have been widely used as prime mover in small car ferries and

fishing vessels with reduction gear. These propulsion shafting system should be installed and matched the elastic

coupling between engine and reduction gear to isolate the vibratory torque. In this paper, the elastic dynamic

characteristics of coupling with rubber type circular segments is confirmed by the theoretical analysis using the FEM

and the hydraulic exciting test at shop. And its adaptation is investigated in the torsional vibration test in factory

shop.
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Fig. 1 FEM model for elastic coupling with rubber
type circular segments

Fig. 2 Mesh for FEM on the elastic
coupling with rubber type circular segments
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Fig. 3 Stress by 100% nominal torque on the elastic
coupling with rubber type circular segments
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Fig. 4 Torsional stiffness using FEM on the elastic
coupling with rubber type circular segments
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Fig. 5 Arrangement diagram for dynamic
characteristic test on the elastic coupling
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Fig. 6 Schematic diagram for dynamic
characteristic test on the elastic coupling
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Fig. 7 Torque-angular displacement curve
converted from raw signal

92

=

AAs7] f5ke]  ‘Moving filter’ & o]-&3to] A3 E A
Agetdon EA¢0 BEadEye 1dsle] HEFEHom
Ae EA-79] A= Fig. 8o Btk 543 JAE
35 7Vetal 6 Hz~14 Hz7bA| 2 HzhA o R S7ix]7)d
A4

FAAGe Az E Fig. 99 Btk 7kA

off

FoeTh 2505 BHAFE F7hsHE wh AT
St golAn B AR AR AN 10 H
Ngow dabths BAASTE Rk

The theta-torque curve regarding inertia moment of coupling and test equipment with moving filter

Stiffness{N-miadian) | 53524, 4871
Relative damping :

0.86656

SN . SU— B N R T—
-0.005 o 0.005 om 0015
Theta{radian)

Fig. 8 Torque-angular displacement curve
converted from raw signal with moving filter
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Fig. 9 Stiffness and relative damping curve to
exciting frequencies
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Fig. 10 Laser torsion meters for torsional

vibration and adoption test of elastic coupling
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Fig. 11 Schematic diagram for vibration test
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Fig. 12 The angular velocity amplitude at the

outer during sweep—up and no load condition
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Fig. 13 The 3rd order angular velocity amplitude at the

outer and inner during sweepup and no load condition
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Fig. 14 Natural frequencies for torsional vibration
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Fig. 15 The angular velocity at the outer of elastic

coupling during load test by fixed pitch propeller curve
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Fig. 16 The angular velocity at the inner of elastic

coupling during load test by fixed pitch propeller curve
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Fig. 17 Angular velocity spectrum of outer and

inner of elastic coupling at 60 % load of full power
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