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Abstract : To ensure the integrity of the propulsion shaft system of the ship, alignment of the shaft and a
constant monitoring system is essential. However, existing monitoring systems had limitations in
understanding shaft behavior, relying only on shaft bearing temperature sensors. To resolve this, this
research developed a monitoring system for shaft behavior that can constantly monitor the gap between the
shaft and the bearing using displacement data and a shaft centerline diagram. The system was verified by
applying it to a ship equipped with a propulsion electric motor. As a result, the suggested monitoring
system can identify reasons for motor emergency stops, preventing accidents due to shaft transient behavior.
It is expected the accumulated real-time data can be crucial for stability in autonomous ship operations.

Key Words : Shaft Behavior, Monitoring Technology, Proximity Sensors, Shaft Centerline Diagram
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Fig. 1 Monitoring techniques methodology
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Table 2 Maneuvering mode

Mode Time Rudder Shaft
(min) angle rpm
Snubber Mode 1 0 0 45
side
Mode 2 3 0 45
Mode 3 6 0 58
Mode 4 9 0 69
Mode 5 12 0 80
Mode 6 15 0 89
Encoder MOde 7 18 Port 10° 89
side Mode 8 21 Port 20° 89
Mode 9 24 STBD 10° 89
Mode 10 27 STBD 20° 89
Fig. 4 Sensor installation Mode 11 30 STBD 20° 69
Table 1 Equipment list Aoz Al AAstgon, 32004 29
Equipment | Product Spec AZgHE Ba 2 edusd ZAUgIE ol
- 2 Asstac
Gan sensor L § IR.30.D18L-F60.UAI
P &7 E.7BO (Baumer)
: 4. y3Z
A2103/LSR/001

Laser sensor (Compact Instruments)

NI ¢cDAQ-9174
NI-9222
(National Instruments)

Converter

Software VMAS

ES F7F tolE el Al
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Fig. 5 Shaft behavior at snubber side
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Fig. 6 Shaft behavior at encoder side
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Table 3 Distance between shaft center and limitation

Allowable Snubber side Encoder side
moving
distance 1.25 mm 0.55 mm
Mode 9 0.766 mm 0.486 mm
Mode 10 0.665 mm 0.546 mm
Mode 11 0.782 mm 0.398 mm
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