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ABSTRACT

Recently, commercial ships and other specialized vessels with electric propulsion system employ

variable speed induction motor as its prime mover.

The wide application of electrical motors also in-

cludes being the main drive system in most industrial machineries. However, during its start-up, shut-

down, and brake switch operation, excessive torque variation are generated. As such, flexible cou-

pling are installed in order to reduce the transmitted torque fluctuation to the driven side. In this pa-

per, the pulse torque generated by an variable speed induction motor was analyzed theoretically and

through measurement of torsional vibration. Induction motor with inverter on marine propulsion sys-

tem and industrial compressor were used as experimental subjects. The study confirmed that pulse

torque are generated regardless of motor speed and interpreted as a vibration source of the whole

system. Results presented herein can be adopted as the basis in future amendment of inspection clas-

sifying body regulations.
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Table 1 Natural frequencies of torsional vibration for

marine propulsion system(unit : cycles/min)
Node Natural frequency Remarks
Ist 242.53(4.04 Hz)
2nd 1495.07(24.92 Hz)
3rd 3054.33(50.91 Hz) Resonance
N
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Fig. 1 Mass-spring system for marine electric pro-

pulsion system with inverter
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Fig. 2 Measuring equipment arrangement for marine
propulsion system
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Fig. 3 Measured vibratory torque of intermediate shaft
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Fig. 4 Angular velocity of intermediate shaft at flexi-
ble coupling propeller side
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Fig. 5 Impulse torque of motor for transient torsional
vibration analysis
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Fig. 7 Torsional stiffness and damping of a 1250 hp in-

duction motor with supply frequency 60 HZ"
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Fig. 8 Calculated vibratory torque of intermediate

shaft excited by impulse torque of 120 Hz
rectangular wave
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