Experimental Equipment for Torsional Vibration of Marine Propulsion Shafting
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Abstract : Marine Propulsion shafting system coupled with medium diesel engine forms multi-degree
torsional vibration system which consist of many inertia masses such as crank, flywheel, propeller and
sometimes gear system is adopted additionally for the purpose of improving propeller's propulsion
efficiency or connecting with PTO/PTI. The periodic excitation torques generated by combustion pressure
in cylinder and reciprocating masses induce various kinds of vibrations in this shafting system. If the
frequency of this excitation torques is equal to the natural frequency of the shafting, the amplitude of the
torsional vibration increases steeply and the damage of crankshaft or gears may be occurred by that. This
frequency is called critical speed. When making a plan for shafting system, it is important for this
frequency to be expected exactly and not to be in commonly used speed. For this reason, this paper
introduces the experimental equipment for torsional vibration of marine propulsion shafting system and
describes the theoretic and the experimental methods to look for natural frequencies.
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Table 1. experimental equipment specification

Kind Type O
AC Motor 1.5kW x 1720rpm o Fie
Reduction Gear 1:1.6 & 1:1.58

‘ @ Prop.

Propeller @80mm x Blade 3ea Fig. 2 Equi-valent sprig mass system
Disc./Gear Wheel ?240mm x 30mm, 43ea

Flexbie Coupling Jaw, Rubber
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Table 2 Natural Frequencies & mode shape
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Fig. 3 Instrument set-up & analysis system

Mass Amplitude(rad) AZAu| o] AQL Table 37 2t}
No. 1Node(303.8rpm) | 2Node(546.7rpm)
1.| -0.78585E+01 -0.10381E+02 Table 3 Measuring instrument
2.]  0.10000E+01 0.10000E+01
3. 0.89672E+00 0.66559E+00 Kind NModel
4.1 -0.83960E+01 -0.29424E+02 FFT Analyzer B&K PULSE 4 channels
o. —0.85405E+401 ~0.29891E+402 Laser Injector Polytec OFV-400
6. -0.85844E+01 -0.29980E+02 T/V Moter Polytec OFV-4000
7. -0.86106E+01 -0.29992E+02 fccelerometer BB
8. | -0.86977E+01 -0.29836E+02 Fcitor ROk 3675
9. -0.14421E+02 -0.19571E+02
10. | -0.14538E+02 -0.19361E+02
11.| -0.14590E+02 -0.19265E+02 7H=7) A3 vaay ol 5= FolA
12. | -0.78569E+01 -0.10374E+02 WAlEo]|ZE BAsla, o] Ho|Zele] wZe Fi}
13. | -0.78569E+01 -0.10374E+02 = o) gah oA MEY ASAS Aleste] HE
5T 0 sr o tiseni B S WEE SR, £, A9 4
16. | -0.18276E+02 0. 11883E+02 AX= AAAE dAse] Zlole] ARIEAS SA s
17.| -0.18309E+02 0.11954E+02 1 545 AEE FVAHER wo] nERRE 7
18. | -0.18307E+02 0.11954E+02 &2 2435190, nx|wo g 7147] §4-5-Ad 7}
19. | -0.18195E+02 0.11984E+02 EEAZ Axsle] 7]o0]2 Ea AdE= nEURE
20. | -0.18190E+02 0.11985E+02 -
=
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Fig. 4 Amplitude at disc type wheel
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Fig. 5 Acceleration at reduction gear housing
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Fig. 6 FFT at reduction gear housing(90rpm)
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Fig. 7 Excitation test at disc type wheel

Table 4 Natural Frequencies(rpm)

Node
Method : 5

Theoretical Method 303.8 | 546.7

Experimental Method 1 | 300.0

Meth Method 2 _

ethod Method 3 | 280.0
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