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Introduction. 

In recent years, increased requirements for protective properties have been imposed on petroleum 

oils for various purposes. One of the functions of the oil is to protect the surface of the parts from corrosion. 

The corrosive effect becomes especially intense when the engine is operated in humid hot climate zones.  

Oil in this case plays a double role: on the one hand, it protects the surfaces of the parts from the 

aggressive influence of the external environment; and on the other, the oil itself causes corrosion due to the 

presence of substances with a corrosive effect in it. 

Corrosion is especially intensified after the engine is stopped, since when it cools, moisture 

condenses on the parts, lubricating oil, flowing down from the lubricated surface, is not able to protect the 

metal from corrosion. The reason for the corrosive properties of oils is that they contain organic and 

inorganic acid peroxides and other oxidation products, as well as sulfur compounds, alkalis and water. 

In recent years, increased requirements for protective properties have been imposed on petroleum 

oils for various purposes. One of the functions of the oil is to protect the surface of the parts from corrosion. 

The high protective effect is based on the ability of oils to quickly displace active compounds from the metal 

surface, retain it in the volume of the lubricant and form strong adsorption and chemisorption films on it, 

preventing the development of electrochemical processes. Base oil oils are not capable of protecting metals 

from electrochemical corrosion for a long time. 

 

Research analysis. 

In addition to temperature, the nature of oil oxidation is influenced by the specific conditions of its 

operation in the engine: large oil-air contact surfaces (oil films, fog, oil foaming in the crankcase). Iron, 

copper, lead have a catalytic effect on the oxidation process. Oxidation is most intense in relatively thin 

layers of oil located on highly heated metal surfaces. Corrosion of bearing liners made of non-ferrous metals 

is especially dangerous, which can be caused by acidic oxidation products, sulfur compounds. At high 

temperatures, sulfur compounds become especially aggressive towards silver, copper and lead. 

The corrosion aggressiveness of the oils in relation to the lead bronze from which the crankshaft 

bearing liners are made is assessed by a breakdown on a lead plate. At the same time, the loss of its mass is 

determined under conditions of its being in oil for 50 hours at 140°C. 
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Abstract. The purpose of this work is to study how to improve the anticorrosive properties of lubricants. 

With an increase in temperature, the combined action of oxygen, air and water present in the lubricating 

oil causes rusting of the crankshaft, the walls of the sleeves, the cylinders of the internal combustion 

engine. 

We have studied anticorrosive additives as an additive to improve the anticorrosive properties of oils. 

dialkylphenyldithiophosphoric acid additive was used as such additives. The anticorrosive activity of 

these substances is associated with their ability to orient themselves on the oil-water surface so that 

hydrophilic groups bind firmly to water, and the hydrocarbon radical remains in the oil. 
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The corrosive effect becomes especially intense when the engine is operated in humid hot climate 

zones. Oil in this case plays a double role: on the one hand, it protects the surfaces of the parts from the 

aggressive influence of the external environment; and on the other, the oil itself causes corrosion due to the 

presence of substances with a corrosive effect in it. 

The temperature factor especially affects the rate of general corrosion. The study shows that an 

increase in temperature from 20 to 80°C at 5% water causes an increase in corrosion from 0.1 to 0.25 mm/ 

year. If we assume that the permissible corrosion rate is 0.2 mm / year, then this value is reached at a 

temperature of 80°C by 2%, and a further increase in the water content in the oil leads to a significant 

increase in the corrosion rate. 

In order to combat corrosion, special additives are added to the oils. Anticorrosive additives are 

mainly polar substances that are easily adsorbed on metal surfaces. 

Before giving recommendations on the use of any additives, it is necessary to study their mechanism 

of action, without knowledge of which their effective use is impossible. The chemical composition of 

petroleum products and additives contained in them determine the composition and corrosion aggressiveness 

of the electrolyte formed during operation. 

During the combustion of oil, high-molecular organic acids are formed, which in the presence of 

oxygen have a detrimental effect on metals. Oxygen is a part of peroxides, therefore, in the presence of 

oxygen and water, the metal undergoes electrochemical dissolution. 

An indicator of the corrosion resistance of the oil is the acid number, which should not exceed 0.4 

mg of caustic potassium KOH (potassium hydroxide) per 1 g of oil. 

In terms of corrosion, this concentration is practically not dangerous. Due to the high molecular 

weight, the acids in fresh oil dissociate weakly, and the acids formed during the oxidation of oil become the 

most dangerous, since their low molecular weight has increased corrosive aggressiveness due to good 

solubility in water and better dissociation. 

Substances used as anticorrosive additives are salts of organic acids, metal phenolates, various 

thiophosphoric compounds. Anticorrosive additives are easily adsorbed on metal surfaces. Nitrogen 

containing compounds, aromatic amines C6H5NH2, which are ammonia derivatives, deserve considerable 

attention as an anticorrosive additive. 

 

Research methodology. 

We studied a mixture of barium alkylphenolate and zinc salt dialkylphenyl dithiophosphoric acid 

containing complex and internal esters as an anticorrosive additive. We have analyzed motor oils M-10B2 

and anticorrosive additives dialkylphenyl dithiophosphoric acid. After the introduction of such an additive 

concentration into the oil, we observed its dissolution. Having determined the dissolution of additives into 

the engine oil and the additive, we determined the physico-chemical parameters of the engine oil for 

different concentrations of additives. 

The study showed that this compound has a number of advantages over other additives. The 

anticorrosive activity of these additives is related to their ability to orient themselves on the oil-water surface 

so that hydrophilic groups bind firmly to water, and the hydrocarbon radical remains in the oil. 

The mechanism of their action is to create a protective monomolecular layer on the metal, preventing 

the effect of acidic and other active agents on the metal. 

The wetting ability of surfactants can be manifested due to the formation of strong hydrogen bonds 

with water and the displacement of water from the metal surface. To achieve the desired effect, it is required 

to apply it in quantities of 2-5%. The greater the activity of inhibitors, the more hydrocarbon atoms the 

radical contains. At the same time, the activity of water molecules adsorbed on the metal surface will be 

significantly reduced. 

Displacement of water from the metal surface can occur as a result of its binding: due to solvation by 

metal cations, inclusion of hydrophilic components of additives in the hydrate shells, as well as due to 

solubilization or emulsification and stabilization in the form of water - oil product emulsions. 
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Conclusions. 

According to the results of laboratory tests, when the additive was introduced into the engine oil, a 

positive result was given. From the results of the analysis, we selected the additive content of 3.5%, which 

shows the optimal value of the alkaline number. 

It is known that with an increase in the neutralizing (alkaline) ability of the oil, the wear of the piston 

rings decreases sharply. At the same time, acidic products accumulate in the oil, which increase the 

corrosion wear of parts. 

Based on the conducted studies, it can be assumed that the obtained corrosion inhibitors, displacing 

water from the metal surface, form strong adsorption - chemisorption films on it, which prevent metal 

contact with the electrolyte. 

Thus, the mechanism of action of the proposed corrosion inhibitors based on dialkylphenyl 

dithiophosphoric acid is reduced to their ability to orient themselves on the oil-water surface so that 

hydrophilic groups bind firmly to water, and the hydrocarbon radical remains in the oil. At the same time, 

the greater the activity of inhibitors, the more hydrocarbon atoms the radical contains. 

From the results of the analysis, we selected the additive content of 3.5%, which shows the optimal 

value of the alkaline number. At the same time, the alkaline number increased to 5.5. 

Therefore, the main function of alkaline oil additives is to neutralize acids and protect the metal from 

corrosion. Therefore, one of the signs indicating the need to change the oil may be a decrease in the alkaline 

number. 

 

Literatures. 

1. Kirichenko N. B. Automotive maintenance materials. Textbook for secondary vocational education - 

M.: publishing house "Academy", 2012. 

2. Danilov V. F. and others. Oils, lubricants and special fluids. Study guide-Elabuga: publishing house 

of the K (P) FU branch. 2013. - 216 p. 

3. Alimova, Z. X., Kholikova, N. A., Kholova, S. O., & Karimova, K. G. (2021, October). Influence of 

the antioxidant properties of lubricants on the wear of agricultural machinery parts. In IOP 

Conference Series: Earth and Environmental Science (Vol. 868, No. 1, p. 012037). IOP Publishing. 

4. Alimova Zebo Khamidullaevna, & Sobirova Dilorom Kobulovna. (2022). Development of 

Technology for the Production of Grease Based on Local and Secondary Raw Materials. Texas 

Journal of Engineering and Technology, 7, 5–7.  

5. Khamidullayeva, A. Z., & Narinbaevna, I. M. (2021). Improving the Lubricating Properties of Gear 

Oils Used in Agricultural Machinery by Adding Additives. Design Engineering, 4197-4204. 

6. Alimova Zebo X., Sobirjonov Abutolib, & Meliev Vaxobjon. (2022). Ways to Improve the 

Lubricating Properties of Greases. Texas Journal of Engineering and Technology, 7,1–4.  

7. Glushchenko A.D., Fedotov A. P., Mordvintsev G. M., Tashboltaev M. T., Alimova Z. H., & 

Martianov, O. M. (1990). Transport vehicle. (Глущенко, А. Д., Федотов, А. П., Мордвинцев, Г. 

М., Ташболтаев, М. Т., Алимова, З. Х., & Мартьянов, О. М. (1990). Транспортное средство). 

8. Alimova, Z. K., Makhamajanov, M., Akhmatjanovich, I., & Magdiev, K. I. (2021). Research Of 

Anti-Corrosion Properties Of Engine Oils When The Engine Is Running. The American Journal of 

Agriculture and Biomedical Engineering, 3(11), 28-33. 

9. Alimova, Z., Makhamajanov, M., & Magdiev, K. Мировая Наука.  Мировая Наука Учредители: 

ООО" Институт управления и социально-экономического развития", (11), 7-11. 

10. Khamidullaevna, A. Z., & Akhmatjanovich, M. M. I. (2021). Environmental Safety in use 

Flammable Lubricants. Middle European Scientific Bulletin, 19, 83-85. 

11. Xamidullayevna, A. Z., & Ahmatjanovich, M. M. I. (2021). Study of Anti-Corrosion Properties of 

Lubricants and Ways to Improve them. Design Engineering, 3811-3819. 

12. Dzherikhov V.B Automotive operational materials. Textbook. St. Petersburg: SPGASU, 2009. –256 

p. 

13. Alimova Zebo Xamidullayevna, & Niyazova Gulhayo Parpiyevna. (2022). RESEARCH OF THE 

MECHANISM OF ACTION OF THE PROTECTIVE PROPERTIES OF INHIBITED 

https://zienjournals.com/


Texas Journal of Engineering and Technology                                                                                          ISSN NO: 2770-4491 
https://zienjournals.com                                                                                                            Date of Publication:11-05-2022 
______________________________________________________________________________________________________________________________________ 

________________________________________________________________________________________________________________________________ 
A Bi-Monthly, Peer Reviewed International Journal                                                                                                     [19] 
Volume 8 

COMPOSITIONS. The American Journal of Engineering and Technology, 4(02), 19–22. 

https://doi.org/10.37547/tajet/ Volume 04 Issue02-05 

14. Alimova Zebo Khamidullayevna, & Niyazova Gulhayo Parpiyevna. (2022). INVESTIGATION OF 

THE OPERATIONAL PROPERTIES OF TRANSMISSION OILS USED IN VEHICLES. The 

American Journal of Engineering and Technology, 4(01), 19–23. https://doi.org/10.37547/tajet/ 

Volume04 Issue01-03 

https://zienjournals.com/
https://doi.org/10.37547/
https://doi.org/10.37547/tajet/

