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A study on Deterioration Characteristics of used marine lubcricating oils
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I. Introduction

II. Experiments

Objective of the study

Q This study describes deterioration characteristics that lubricating oil can have

as it is used at a harsh condition like high temperature in an engine.

- Thermal behavior and viscosity change of the lubricants were evaluated
using TGA and Brookfield Viscometer.

= Oil thermal monitoring was conducted for prevention from malfunction,

improvement of durability and effective management of vessel engines.

| Test Apparatus

@ Reference is a new lubricating oil, and test samples are provided from
KCG vessels; 4 samples(100T 1, 500T 1, 3000T 2)

- The oils are marine diesel engine oils with SAE 30 (Single-grade oil)
- The first samples are what have been used in main vessel engines,
and then they were treated at 165°C for 24hours.
<Sample 1> <Sample 2>

Heated at 165°C

N

ey ——

e

II. Experiments

IV. Conclusion

[ Test Procedures

@ Brookfield Viscometer, a rotary viscometer was used to
measure absolute viscosity and shear stress of the oils

according to shear rate.
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@ Thermal stability of oils was evaluated by Thermogravimetric Analyzer.

- With temperature range from 0°C to 80°C

- SCINCO TGA-N1000 with high sensitivity(micro balance, 0.1ug)
and water cooling system

- Materials were heated from 25°C to 500°C at a rate of 15°C/min
in an inert atmosphere(N2, 20mL/min), and weighted 15-20mg.

- The tests were repeated for three times to improve their accuracy.

Conclusion

@ As the lubricating oil is deteriorated, its thermal stability and absolute
viscosity can be gradually decreased.
- TGA curve can shift to the right side after fuel is dilluted to the oil on a
heating condition.
- Absolute viscosity of the lubricating oil can be lower than new one and
changed after heat treat or oxidation.

@ A study on oil deterioration monitoring according to operation time of

vessel engine will be needed.
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