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Abstract

The lubricating oil fulfills several purposes, such as: reducing friction
processes, protecting the parts of the engine mechanism from wear, preventing the
occurrence of corrosion phenomena, taking over and transporting or transferring
impurities to the oil filter, lubricating the moving parts as well as their cooling.

The lubrication fluid of the internal combustion engine has a significant
contribution on its service life and involves its proper functioning during operation.
Changing the engine oil before reaching the manufacturer specified mileage and/or
time corresponding to the planned preventive maintenance becomes an imperative
action sometimes, but with negative effects on the operating costs of the vehicle.

Prolonged operation in different conditions could lead to the deterioration of
the lubricating oil, respectively of its properties and quality. Thus, in order for the
user to benefit from maximum engine performance, it is necessary to change the
engine oil at well-defined time/running intervals. So, it is very important to know
when the technical overhaul of the engine will be carried out because the late
change of the engine oil can affect the parts of the engine mechanism and implicitly,
the performance of the vehicle or the impossibility of driving. On the other hand,
premature change of engine oil increases the costs, affects the environment
considering the recycling process and resource depletion.

The authors of this paper used samples of SAE 5W30 engine oil and analyzed
the following parameters: viscosity, density, flash point, contamination with fuel
and solids, degree of oxidation, dispersion power. The information on the evolution
during the period of operation (considered post-warranty period) of these

parameters is the basis for the elaboration of engine maintenance strategies
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considering the following three goals: the reliability, the operating costs of the
vehicle and environmental issues.

Keywords: engine oil, lubrication fluids, lubricating oil

References

1. Rammohan A 2016 Engine's lubrication oil degradation reasons and detection methods: A
review Journal of Chemical and Pharmaceutical Sciences 9
Go to reference in article
Google Scholar

2. Abramo P Maccioni A Pasetti G Tinfena F D 2017 Advanced Sensor Solutions for
Automotive Applications (Wideband Continuous-time A ADCs, Automotive Electronics and
Power Management)
Go to reference in article
Google Scholar

3. 2011 The International Council on Combustion Engines, Used engine oil analysis - user
interpretation guide,
Go to reference in article
Google Scholar

4. Stephen S 2019 Advantages of Using Real-Time, In-Line Oil Sensors (Poseidon Systems,
Machinery Lubrication)
Go to reference in article
Google Scholar

5. Shinde Harish and Bewoor Anand 2018 Capacitive sensor for engine oil deterioration
measurement (AIP Conference Proceedings)
Go to reference in article
Google Scholar

6. Cheng Fan, Shibata Takayuki, Aoki Yoshifumi and Hirata Hiroshi 2019 Development of an
Oil Degradation Sensor Based on Detection of Free Radicals (JSAE/SAE Powertrains, Fuels and
Lubricants)
Go to reference in article
Google Scholar

7. Shinde Harish and Bewoor Anand K 2020 Viscosity Assessment for Quantifying Engine Oil
Deterioration Using New Cost-effective and Handy Fluid Property Sensor International Journal of
Advanced Science and Technology 29
Go to reference in article
Google Scholar

8. Stephen S 2019 (Poseidon Systems, Machinery Lubrication) Advantages of Using Real-
Time, In-Line Oil Sensors
Go to reference in article
Google Scholar

9. Farless Paul 2021 The DOs and DONT's of Used Oil (Poseidon Systems, Machinery
Lubrication)
Go to reference in article
Google Scholar

10. Brown Michael C. 2015 Why You Should Regenerate, Reclaim or Recycle Used Oil
(Poseidon Systems, Machinery Lubrication)



https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib1
https://scholar.google.com/scholar?q=Rammohan+A+2016+Engine%E2%80%99s+lubrication+oil+degradation+reasons+and+detection+methods%3A+A+review+Journal+of+Chemical+and+Pharmaceutical+Sciences+9
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib2
https://scholar.google.com/scholar?q=Abramo+P+Maccioni+A+Pasetti+G+Tinfena+F+D+2017+Advanced+Sensor+Solutions+for+Automotive+Applications+%28Wideband+Continuous-time+%CE%A3%CE%94+ADCs%2C+Automotive+Electronics+and+Power+Management%29
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib3
https://scholar.google.com/scholar?q=2011+The+International+Council+on+Combustion+Engines%2C+Used+engine+oil+analysis+-+user+interpretation+guide%2C
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib4
https://scholar.google.com/scholar?q=Stephen+S+2019+Advantages+of+Using+Real-Time%2C+In-Line+Oil+Sensors+%28Poseidon+Systems%2C+Machinery+Lubrication%29
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib5
https://scholar.google.com/scholar?q=Shinde+Harish+and+Bewoor+Anand+2018+Capacitive+sensor+for+engine+oil+deterioration+measurement+%28AIP+Conference+Proceedings%29
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib6
https://scholar.google.com/scholar?q=Cheng+Fan%2C+Shibata+Takayuki%2C+Aoki+Yoshifumi+and+Hirata+Hiroshi+2019+Development+of+an+Oil+Degradation+Sensor+Based+on+Detection+of+Free+Radicals+%28JSAE%2FSAE+Powertrains%2C+Fuels+and+Lubricants%29
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib7
https://scholar.google.com/scholar?q=Shinde+Harish+and+Bewoor+Anand+K+2020+Viscosity+Assessment+for+Quantifying+Engine+Oil+Deterioration+Using+New+Cost-effective+and+Handy+Fluid+Property+Sensor+International+Journal+of+Advanced+Science+and+Technology+29
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib8
https://scholar.google.com/scholar?q=Stephen+S+2019+%28Poseidon+Systems%2C+Machinery+Lubrication%29+Advantages+of+Using+Real-Time%2C+In-Line+Oil+Sensors
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib9
https://scholar.google.com/scholar?q=Farless+Paul+2021+The+DOs+and+DONT%E2%80%99s+of+Used+Oil+%28Poseidon+Systems%2C+Machinery+Lubrication%29

The XXXI-st SIAR International Congress of Automotive and Transport
Engineering
"Automotive and Integrated Transport Systems" (AITS 2021),
28th-30th October 2021, Chisinau, Republic of Moldova
Conference Series: Materials Science and Engineering, 2022, Vol. 1220, Nr. 1

Go to reference in article
Google Scholar

11. 2008 on waste and repealing certain Directives
Go to reference in article
Google Scholar

12. HOTARARE nr. 235 2007 privind gestionarea uleiurilor uzate (MONITORUL OFICIAL nr.
199 / 2007
Go to reference in article
Google Scholar

13. Premaratne Isuru and Dayawantha A J M 2017 Vehicle service date prediction system using
lubricant viscosity degradation pattern (Jaipur, India: International Conference on Computer,
Communications and Electronics)
Go to reference in article
Google Scholar

14. Kareem Dana and Kameran Ali Hameed 2020 Analysis of 0W-20 Totachi Brand Oil to
Determine the Rate of Oil Deterioration UKH Journal of Science and Engineering 4
Go to reference in article
Google Scholar

15. Zaharia C, Niculescu R, lorga Ducu C, Clenci A and Aron B 2016 Diagnosing the operation
of a locomotive diesel engine based on the analysis of used oil in the period between two technical
revisions (Brasov, Romania: International Congress of Automotive and Transport Engineering, 319-
327, Editor Springer)
Go to reference in article
Google Scholar

16. Landowski B and Baran M 2019 Analysis of selected results of engine oil tests (MATEC
Web of Conferences, 18th International Conference Diagnostics of Machines and Vehicles)
Go to reference in article
Google Scholar

17. 2021 Density's Role in Lubricant Performance (Poseidon Systems, Machinery Lubrication)
Go to reference in article
Google Scholar

18. Story R 2019 Why an Qil's Viscosity Drops (Poseidon Systems, Machinery Lubrication)
Go to reference in article
Google Scholar

19. Tingjun H, Teng H, Xuwei L and Bin C 2015 Impact of Fuel Injection on Dilution of Engine
Crankcase Oil for Turbocharged Gasoline Direct-Injection SAE 2015 World Congress & Exhibition
Go to reference in article
Google Scholar



https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib10
https://scholar.google.com/scholar?q=Brown+Michael+C.+2015+Why+You+Should+Regenerate%2C+Reclaim+or+Recycle+Used+Oil+%28Poseidon+Systems%2C+Machinery+Lubrication%29
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib11
https://scholar.google.com/scholar?q=2008+on+waste+and+repealing+certain+Directives
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib12
https://scholar.google.com/scholar?q=HOTARARE+nr.+235+2007+privind+gestionarea+uleiurilor+uzate+%28MONITORUL+OFICIAL+nr.+199+%2F+2007
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib13
https://scholar.google.com/scholar?q=Premaratne+Isuru+and+Dayawantha+A+J+M+2017+Vehicle+service+date+prediction+system+using+lubricant+viscosity+degradation+pattern+%28Jaipur%2C+India%3A+International+Conference+on+Computer%2C+Communications+and+Electronics%29
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib14
https://scholar.google.com/scholar?q=Kareem+Dana+and+Kameran+Ali+Hameed+2020+Analysis+of+0W-20+Totachi+Brand+Oil+to+Determine+the+Rate+of+Oil+Deterioration+UKH+Journal+of+Science+and+Engineering+4
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib15
https://scholar.google.com/scholar?q=Zaharia+C%2C+Niculescu+R%2C+Iorga+Ducu+C%2C+Clenci+A+and+Aron+B+2016+Diagnosing+the+operation+of+a+locomotive+diesel+engine+based+on+the+analysis+of+used+oil+in+the+period+between+two+technical+revisions+%28Brasov%2C+Romania%3A+International+Congress+of+Automotive+and+Transport+Engineering%2C+319-327%2C+Editor+Springer%29
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib16
https://scholar.google.com/scholar?q=Landowski+B+and+Baran+M+2019+Analysis+of+selected+results+of+engine+oil+tests+%28MATEC+Web+of+Conferences%2C+18th+International+Conference+Diagnostics+of+Machines+and+Vehicles%29
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib17
https://scholar.google.com/scholar?q=2021+Density%E2%80%99s+Role+in+Lubricant+Performance+%28Poseidon+Systems%2C+Machinery+Lubrication%29
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib18
https://scholar.google.com/scholar?q=Story+R+2019+Why+an+Oil%E2%80%99s+Viscosity+Drops+%28Poseidon+Systems%2C+Machinery+Lubrication%29
https://iopscience.iop.org/article/10.1088/1757-899X/1220/1/012037#fnref-MSE_1220_1_012037bib19
https://scholar.google.com/scholar?q=Tingjun+H%2C+Teng+H%2C+Xuwei+L+and+Bin+C+2015+Impact+of+Fuel+Injection+on+Dilution+of+Engine+Crankcase+Oil+for+Turbocharged+Gasoline+Direct-Injection+SAE+2015+World+Congress+%26+Exhibition

	Abstract

