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Development of LVDT-Based Measuring System of the Cylinder Liner

Wear for Marine Diesel Engines and Its Performance Evaluation
Yun-Su Hat
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Abstract: This paper introduces a new system which measures abrasion quantity of cylinder liners of
large-scale marine diesel engines. The proposed system consists of three parts; measurement part where an
LVDT, a temperature sensor, a camera and LED for lighting control are installed, monitoring part which
accomplishes measurement command transmission and monitoring based on PC or notebook, and master
control part which controls the measurement part and transfers measurement data to the monitoring part.
The accuracy of the developed system is compared with that of an internal micrometer with 1/100 mm
accuracy.

Key words: Marine diesel engine, Cylinder liner wear, Measurement system, LVDT
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Figure 1: A scene of usual working for measuring
cylinder liner wear
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Figure 2: Architecture of the proposed system
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Table 1: LVDT specifications

Error + 3um
Resolution 1um

Range of measurement 12 mm / 0.47
Operating temperature 0C ~ 50T
Critical temperature -10C ~ 60T
Size 12x34x116 mm
Weight 80g

Figure 5: 1G-42GM W/EC geared motor
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Table 2: 1G-42GM specifications

Model name IG-42GM WIEC

Reduction ratio 1/24

Rated torque 9.5

Rated speed 240 RPM

Encoder spec. 39pulses(2 Channel)

Gearboxes length 39.2 mm

Weight 551g
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Figure 6: The principle of measurement
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Figure 9: Cylinder liner for experiment

Figure 8: Measurement part of the system
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Figure 10: Experimental picture 1
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Table 3: The specifications for position control

Horizontal Vertical
mobility mobility
Number of pulse 2,788/360° | 25,037/700mm
Reduction ratio 24 ;1 14 :1
Measu_rlng |n_strument 55 -1 101
reduction ratio
Resolution 0.13°/pulse |0.028mm/pulse
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Figure 12: The diameter gauge with 1/100mm accuracy
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Figure 13: The measured values by the diameter
gauge with 1/100mm accuracy

Table 4: The measured values by the proposed

system
(unit : mm)
Depth | direction D | direction @ | direction
100mm 432.56 432.55 431.82
200mm 432.45 432.08 431.77
300mm 432.57 432.65 432.24
400mm 432.04 432.52 432.51
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Figure 14: Experimental results of repeatability and
reproducibility
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