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As the Marine Environment Protection Committee (MEPC) of the International Maritime Organization (IMO) continues to strengthen

regulations regarding ship fuel emissions, the importance of eco—friendly vessels is increasing, accompanied by advancements

in related technologies, To ensure the safe operation of electric propulsion ships, extensive research is required on the

maintenance and predictive maintenance technologies of propulsion systems, such as motors and rotors, However, due to the

limited availability of operational data from electric propulsion ships that have not yet been commercialized conducting such

studies poses significant challenges, In response, this study presents the development of a device specifically designed to

generate and measure vibration data for electric motors used in electric propulsion ships, The device simulates potential failure

causes, such as bearing failure and shaft misalignment, using a small—scale electric propulsion motor, During the development

process, issues such as current leakage were identified and addressed through the installation of insulation pads and the

replacement of couplings, To validate the performance of the developed device, vibration data from the electric motor in a

normal operating state were collected and compared with data obtained using a verified measurement instrument, the

oscilloscope, The results confirmed the effectiveness of the device in accurately generating and measuring relevant vibration data,

Keywords : Electric propulsion vessel(747 |5=%18Y) - Electric motor(M7| 2H), Vibration data(Tls CI0|E]), Data generator(H|0|E

AM7)) Data measurement unit(H|0|E] AISE)
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Fig. 1 Marketability of Eco-Friendly Ships (Song., 2021)
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Fig. 2 Schematic diagram of an electric propulsion ship
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Fig. 3 Layout of the test setup and sensor arrangements

Table. 1 Specification of experimental setup

Component Components Performance
AC/DC compatible
Motor part Motor Maximum RPM: 18,000RPM
Power 400W
vibration |y freq.: 10,000Hz
sensor
Sensor part - ;
smperalre Maximum temp. : 600°C
sensor
Instrumentation Channel : 8
Data Logger -
Department Max. sampling rate : 1MS/s
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Fig. 11 Noise due to leakage current

Table. 2 Bakelite material

Property
Chemical formula (C,HsO « CH,0),
Molar mass Variable
Surface Brown solid
Density 1.39/cm
Thermal conductivity 0.2 W/(m « k)
Refractive index 1.63
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Fig. 13 BLDC controller
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Fig. 14 Data measurement through mstrument development
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Fig. 15 Apparatus of vibration simulator
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Fig. 16 FFT Results: vibration data at 1,000RPM using
developed instrumentation
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Fig. 20 FFT Results: vibration data at 2,000RPM using
developed instrumentation
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g. 21 FFT analysis results: vibration data at 2,000RPM
using Oscilloscope
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Fig. 22 FFT Results: vibration data at 2,500RPM using
developed instrumentation
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Fig. 23 FFT analysis results: vibration data at 2,500RPM
using Oscilloscope
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Fig. 24 FFT results: vibration data at 3,000RPM using

developed instrumentation
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Fig. 25 FFT analysis results: vibration data at 3,000RPM
using Oscilloscope
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g. 26 FFT results: vibration data at 3,500RPM using
eveloped instrumentation
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Fig. 27 FFT analysis results: vibration data at 3,500RPM
using Oscilloscope
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