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Abstract

The public sector relies exclusively on Syrian engine oils produced from the
oils blending plant in the Homs Refinery Company, according to the
communication of the presidency of the council of ministers, which includes
the oil drain intervals (ODI) for machinery, stationary, gasoline and diesel
engines, according to specific standards. Therefore, it is extremely important
to study the impact of their use on the wear of engine parts.

This research includes an experimental study to investigate the effect of
using Syrian mineral oil on the wear of parts of a four-stroke gasoline
engine, and then making a comparison with another synthetic oil. For this
purpose, two identical platforms were prepared, each containing a gasoline
engine and an electric generating set. After that, the engine of the first
platform was operated using Syrian mineral oil, while the engine of the
second platform was operated using synthetic oil. During the test, engine oils
with multiple viscosities were used in the two platforms, and different loads
were applied in two stages: the first stage was with a constant load of 50% of
the power rating up to 900 working hours, and the second stage was with
variable loads up to 1200 working hours. Oil drain intervals (ODI) from the
engines of the two platforms were every 100 working hours, and laboratory
samples were taken to determine the effect of using oil on the wear of engine
parts. Finally, results were drawn that showed the preference of synthetic oil
over mineral oil due to the low content of the studied wear metals, which
were on average by the following percentages respectively: iron 33%, copper
25.5%, and chromium 29%, which prolongs the technical life of the engine.
Keywords: Internal Combustion Engine (ICE), Mineral Oil, Synthetic Oil,
Used Oil Analysis (UOA), Parts Engine Wear.
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Glossary (Nomenclature)

ACEA: Association des Constructers Europeans' d'
Automobiles.

API: American petroleum institute.

ASTM: American Society for Testing and

Materials.,

C: Commercial.

Cr: Chromium.

cSt: Centi Stockes

Cu: Copper.

Fe: Iron.

ICE: Internal combustion engine.
hr.: Hour

ODI: Oil drain intervals.
ppm: Part per million.

rpm: Revolutions Per Minute
S: Service.

SAE: Society of Automotive Engineers.

TAN: Total acid number.
TBN: Total base number.
UOA: Used oil analysis.

Al 3 (-bad Aada e Jsee Sl a1 galll
.(501100020595)d: s<ill

................... i éhaa ehal clpal e (gysadl el cudl) alatind il dilee daa b

I 0 I RGT. 55 [ PPN S G LN SWE I LYY
dshy aaa iy Chay oS5 @y s elha)
sl Wl Sty elSaay) e Qi e Lgesilady ailigs
abde sy dade o Bl 4aSHi Sl
e stre g alic alliny clisally JiskY)
(Clalingy)) daddl AMA-6
Conclusion:
P clalinay) ol 13a e aldiug
B e el cujll dasaad 5ol (1
Ay (0Ssh) @sal) ) cull e Jundl @yl
(SAEIOWA0  4wis  olal  (gins Badaia  dag)l
ool clSad  @llyy  APILSL/CF)
dcg /s 3000 xe Al el deju iy deUanaY)

Cuell s il 13 dinyhag dingia Ghy Sie ses
g Lo Lalets) dugyaall obeal) JSB a2l g
%33 aaall 1Ay Gl Jawy a0 cacaids) )
%29 a3 SU Tyals «%25.5 (slaall
o8 e (0Ssh) @l Saad) cll Bl (2
Ei PR ge gl alll e sy Alsiiey Baa
oAl dula) Ao sdag Lyl Jillal)
Gl zhe Jamal dege Gandl 1aa miln M4 (3
Aaal @il damiadl dyeddl QA Jaess
calddly alall e Uailly
Lpall Lbeall e A Gl 1 sl (4
ddjra Qlaall Gigny ahlia) Pla e Wike 3 @l all
4S8 (90 Al i) yeally SN (31 haad Al Al
aids Lae () Byee) dhaall awdyll ~Slay) maag
cgally gl e US gy Abual) IS e
Gila yidally Gluagill—7
Recommendation&Suggestions:
o3 e Lol (ggaall GlSal A By (1)
15 (= 13


http://www.thefreedictionary.com/Revolutions+Per+Minute

dgelug Galud) cu.u:JS

[9]Donald J, and Shirley E, Lubrication
Engineering, Automotive engine oil condition
monitoring, September 1994,

[10] Sunshow Owner’s manual SS1800& SS1800-
D, Shanghai Sunshow Mechanical & Electrical Co.,

Ltd, p: 22, Shanghai, China.

................... i éhaa ehal clpal e (gysadl el cudl) alatind il dilee daa b

References:

[1] Devlin, M., Guevremont, J., Hewette, C.,

Ingram, M. et al., "Effect of Metallurgy on the

Formation of Tribofilms and Wear Prevention,"”
SAE Technical Paper 2017-01-2357, 2017.

[2] The effect of cylinder liner surface topography

on abrasive wear of cylinder-piston assembly in
combustion engine; Wear; Volume 271, Issues 3—
4,3 June 2011, Pages 582-589;
https://doi.org/10.1016/j.wear.2010.05.006Get rights
and content

[3] Cuthbert, J., Gangopadhyay, A., Elie, L., Liu, Z.
et al., "Engine Friction and Wear Performances with
Polyalkylene Glycol Engine Oils," SAE Technical
Paper 2016-01-2271, 2016,
https://doi.org/10.4271/2016-01-2271

YISV &8y elyjsll alae duly £2L ¢y Gusie [4]
2020 /1129 7

L aigr dgelug ¢ B Dy ¢ jale deas (OIS [5]
Fina S piesall isnall Spual] Cuill (Slatind] ol
oa 2013 chgiadd auhl i e dows iji
ped LY Gl duxia 4 ieald) 430 (162
LK) dwaigll IS Laldl) bl bl dwaa

Lpses ¢(3hes Anals . &ilosgSlly

[6]Oil Analysis Technical Guide, Analysis Plus Test
Predictors, Copyright© 2007, p25, ConocoPhillips

Company, USA.

https://www.phillips66.com/analysisplus/test-
predictors/. 13,1,2023.

[7] Noria Corporation, Base Oil Groups Explained,
Machinery Lubrication (10/2012);
http://www.machinerylubrication.com/Read/29113/b

ase-oil-groups, 13,1,2023.

[8]Denis, J; Briant, J; Hipeaux, C. Lubricant
properties analysis and testing, Editions Technip, p:
432, Paris, France, 2000.

1543~ 14


https://www.sciencedirect.com/science/journal/00431648
https://www.sciencedirect.com/science/journal/00431648/271/3
https://www.sciencedirect.com/science/journal/00431648/271/3
https://doi.org/10.1016/j.wear.2010.05.006
https://doi.org/10.1016/j.wear.2010.05.006
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0043164810002152&orderBeanReset=true
https://doi.org/10.4271/2016-01-2271
https://www.phillips66.com/analysisplus/test-predictors/
https://www.phillips66.com/analysisplus/test-predictors/
https://www.machinerylubrication.com/Magazine/Issue/Machinery%20Lubrication/10/2012
http://www.machinerylubrication.com/Read/29113/base-oil-groups
http://www.machinerylubrication.com/Read/29113/base-oil-groups

