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The Resonance of Marine Propulsion Shaft System excited by Diesel Engine
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ABSTRACT

The propulsion system which apply the diesel engine with reduction gear as prime mover, generally installs the
elastic coupling between engine and intermediate shaft, This coupling can isolate the vibratory torque excited by
diesel engine, or the excess transient torque and moment occurring by external impact. So, diesel engine and
reduction gear can safely operate by elastic coupling. Unfortunately, the elastic coupling for skimmer vessel was
repeatedly broken by unknown vibration during the sea trial In this paper, the authors are searching for the
possibilities and causes of the elastic coupling failure, via the global vibration measurement and the past incident
investigation.

at7] flsto] Al Aol AA FRAQ AT A5 T

gom, #dd A 8 <kl AA ARE HES] 1
1. M B A9 TFeAS Fgstal fAS AESaAt ik
T A% gAdNE AE7IR ARgse e 223
2lE o]gste] FHeh= Aol ZEdeo FHEES T 2. AES D3t ERE=H MA L vjx|
7WN717] fake] gRE 2E71E ARgsta QY g
L Adrle] e ghely Agrle] AAEtE Folvl ) AT ulde] Muke wkx] Mulozm AAAH P
- S1=) 1o - = = = - LS B R - T — Qs R4 T
st ZE71E Xl A l?‘z}‘ol‘t THEE dsstn Fig. 10 molth wlmd Mure] Az A% Zd] w3
Atk e ghele ek 2ol iy AdutellA ddEE & S ol Mmi Ate] ool 8)%shs A | E ol
ol AM &7 Fjet FAVE S Af e 55 Q15 P W 27rolth welA Fig, 29 2o 7S A
2 U gil . . = !
EAe] At A E7]el fAadile 1S MR 2 o o e olnalo] 71i
A ASS ZZ o) lo] wjx|sljofsta 7] Tz AP 45717
d 1;& 0?7} foo MZ:} S o AE A A uis) mad Am F 59 S
bl & e Afo)7]= SHAIRE Sl A 2%
= ;\]:r’—o]ao- )\:}L H]—:ﬂ ]ojn ao}mo ;H: lll—o; ;: 2 dA453 13709 "oz AAHo] ). azla
= or= = BEw —r Ade2xE A . —
flnv ol ﬂeﬂ—rﬂub}oﬂi];; 7]]—::}/“ :;A ;x_oﬂ B} %] Fig. 33 o] of 6°¢] FALE 7L glof olg o=
I f;;; o A i o ol 7t2H(Cardan) o] 353 37 Az B ZRAYS5
EH ]: o \_“l———i 1:1&77]9/}’ _—iaﬂi7]' Exﬂ S U Oﬂ E‘@s]';"” @i]&]o‘] 9\)1]:} Zﬂ_ﬂ ?ﬂ_;ﬂﬂ}- %Z_}_‘%— A]—O]-“—E
’ o] ] N
AZl_mUth tthte; E}SO]D}' e E]:E(ﬂ;ﬂﬂr #5714 Fig4et o] &4 7E7o] AXH o] e} o] ¥ AZ
o= o M9 FHEo 2 dAAY A= A|~Ho|t) go Z.p& fARdA 747 Aol HEYR %]
B oweno oAyl E7kE Alold] AX¥ eAAZY o) R L, _ax_L = T = \mE
ol et o B RN TRAEFE g3o] tAddAN HAHE AFET E
el WA Qe Hel, L AAS AHM TE L gnong or 2449 Brad 53 wEe 747
. - 171 = - —o=a2 mT
T olEZ; Zyssha 2 Ee dilos dede AS A/Add SHos A
E-mail : ldcvib@mmu.ac.kr A =o] gtk tANX A Zede|o] Q5L Table 1o B
Tel : (061) 240-7219, Fax : (061) 240-7201 ojm o4 a4 A}t NEHIF ASE FaA &<l
* AEANTIEATY g f7EFE Table 2 Bt

248



PACFILE

Fig. 1 The general arrangement for oil skimmer(recovery) vessel
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Fig. 2 The shaft arrangement for oil skimmer vessel

MAIN ENGINE

N[ M/E C.sg

’ 3
FIXED BEARING ~
0.2 N0.13
1=

N
Se= HLE
:ﬁf
H/.f

ul LTI U0

Fig. 3 Cardan shaft with intermediate shaft bearings on the marine propulsion shaft system
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Fig. 4 Elastic coupling between engine and

intermediate shaft

Table 1 Specification of propulsion system with D2842
LE405 diesel engine

Type Viscous
DiaxXWidth 330 X 51 mm
Damper | Effective inertia | 0.2372 kgm2
Ring inertia 0.2344 kgm®
Weight 22
Type VULASTIK L2611S
Torsional stiffness 6.9~19.5 kN-m/rad.
Flexible (0~100% load)
Permissible max.
coupling & vibratory torque 3.95 and 1.0 kNm
Constant kappa | 0.18
Nominal torque | 3,015 N'm
Type MAN D2842 1LE405
Cyl.boreXstroke | 128 X 142 mm
Power at MCR | 662 kWX 2,100 rpm
Pmi at full load | 20.4 bar
Nominal torque | 3,010 N-m
. Recipro. mass |4.66 kg/cyl
Engine T 1-12-5-8-3-10-6-7
iring order 9 11-4-9
Dia. of crank shaft | 90 mm
Conn. ratio(r/1) |0.277
Minimum speed | 600 rpm
Weight 1.79 ton
Type Azimuth thruster
Reduction ratio |4,7143 : 1
Propeller | Dia 1,850 mm
No. of blade 4 ea
M.O.I 52.0 kg'm® (in air)
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Table 2 Natural frequencies of torsional vibration

and engine structural vibration of transverse
direction  (Unit : cycle per min)

Description Calculation | Measurement | Remarks
Torsional 550~615 5(6111~235tr5§10 By 0.5"
1™ Node ’ P order

resonance)

Torsional 1,946~ (6(13’5?0111 By 3"

2 Node 2,048 P order

resonance)
Engine structural 2,721 By 3%
vibration of trans. - (907 rpm Y
. order
direction resonance)
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Order tracking of spectrums analyzed by Dynamics Lab. of Mokpo Maritime University
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Fig. 5 Broken rubber element of flexible

Fig. 8 0.5th order angular velocity amplitude of

coupling by vibration . . ; . .
flexible coupling engine side during run down
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Fig. 6 Sensor position for vibration measurement
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Fig. 11 Overview of Centa company's flexible

coupling with flexible link

Vibration data measured by Dynamics Lab. of Mokpo maritime University
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Fig. 12 The velocity amplitude of outer diameter of
inter shaft side of the Centa elastic coupling at 660 rpm
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Fig. 13 The velocity amplitude of outer diameter of inter
shaft side of the Centa flexible coupling at 660 rpm
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