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GANIBAYEVA E.M., ABDURAKHMONOV SH.X., KHOLBUTAEV M.O. 

 

EFFECT OF SULFUR FUELS AND OILS ON WEARING OF CYLINDRO PISTON 

DIESEL GROUPS IN CONDITIONED HOT CLIMATE 
 

The features of the work of diesel engines on sulfur-containing fuels are considered. An analysis of the 

results of research to determine the effect of sulfur content in fuel and engine oil on the wear of a cylinder-piston 

group of a diesel engine, as well as on the environmental parameters of its operation is given. 

Key words: sulfur-containing fuels, diesel fuel, motor oils, cylinder-duty parts, wear, exhaust gases 

environmental indicators of exhaust gases. 

 

The presence of sulfur in diesel fuel is inevitable 

even with the most efficient cleaning. But its mass 

fraction may be different. This is important because the 

combustion of fuel results in the formation of sulfur and 

sulfur dioxide gases, and their volume will depend on the 

sulfur content in diesel fuel. Under conditions of high 

temperature gas corrosion of metals will occur, and at low 

temperatures 

sulfuric and sulfuric acid will be formed. This means 

that in any case they will adversely affect the state of the 

engine, its work, and reduce its physical resource (Fig.1). 

The main reason for this discrepancy between the 

old and the new regulatory requirements was the fact that 

the domestic military equipment most often works on 

diesel fuel manufactured in accordance with GOST. In 

addition, a sharp transition to the production of diesel fuel 

that meets the new requirements is also impossible 

because the bulk of the refineries produce fuel containing 

0,05-0,2% sulfur. To move to new standards will require 

an investment of sufficiently large funds and a serious 

modernization of the equipment. 

 
Fig.1. Dependencies of CPG wear on the sulfur content in diesel fuel. 

 

Sulfur in fuels and oils is found in inorganic 

compounds. Sulfur compounds included in the 

composition of these petroleum products are usually 

divided into active and inactive. Active sulfur compounds 

(free sulfur, hydrogen sulfide, mercaptans) cause 

corrosion when in contact with metal. 

Inactive sulfur compounds (sulfides, disulfides, etc.) 

under normal conditions do not cause corrosion of metals. 

However, in a dry hot climate, the action of both active 

and inactive sulfur compounds under the conditions of the 

working process in the combustion chamber of internal 

combustion engines (ICE) changes. Both categories of 

impurities go into the category of active components. This 

occurs due to the fact that during the combustion of 

sulfur, sulfur dioxide SO2 and sulfuric anhydride S03 are 

formed, which react with condensed water. They form 

sulfurous H2SO3 and sulfuric H2SO4 acids. These acids 

cause strong corrosion of parts of the cylinder-piston 

group of a diesel engine. In addition, due to the low heat 

of combustion, the presence of sulfur reduces the heat of 

combustion of the fuel. Therefore, sulfur is a harmful and 

undesirable fuel impurity. 

The use of fuel of similar composition impairs the 

quality of the combustion process, which, among other 

things, leads to increased wear of parts of the cylinder-

piston group (CPG), cylinder covers and exhaust valves. 

Parts of CPG are exposed to corrosion-mechanical 

and abrasive Wear, and the leading type of wear of these 

parts is abrasive. Along with abrasive and corrosion-

mechanical wear in places continuous oil film is broken 

(in the upper part of the cylinder), it is possible as a result 

of the presence of sulfur-containing compounds, and in 

some cases, the appearance of scoring. 

Corrosion-mechanical wear of CPG parts is caused 

by the presence of aggressive substances in the friction 

zone — gaseous and liquid products of fuel combustion 

and oil oxidation, which, in combination with high 

temperature, leads to the formation of unstable films of 



ЎЗБЕКИСТОН АГРАР ФАНИ ХАБАРНОМАСИ  2020 № 5/2 (83) 

145 

sulfur oxides and their subsequent removal. Corrosion is 

accompanied by electrochemical processes. Abrasive 

wear of parts of the CPG is mainly caused by abrasive 

particles of mineral Origin, penetrating into the cylinder 

with air, fuel and lubricant. 

Cylinders wear unevenly, both in their generatrix 

and in cross section. Irregularity of wear of cylinders in 

the cross section depends on the direction of flow of the 

combustible mixture, its pollution, uneven temperature of 

the cylinder circumference, pressure of pistonrtings, 

deformation of the cylinder, etc. 

From the above analyzes it is possible to draw the 

following brief conclusions. The use of fuels and oils with 

a high sulfur content contributes to an increase in 

corrosive wear of CPG components in a dry hot climate. 

Minimization of this phenomenon is particularly relevant 

for diesel engines of agricultural equipment that have a 

circulating lubrication system common to the entire 

engine, whose oils contain relatively little alkaline 

additives to neutralize the sulfuric acid medium in the 

cylinder of a diesel engine. 

In addition to increasing corrosive wear of CPG 

parts, the presence of sulfur in fuel and engine oil leads to 

a deterioration of the environmental parameters of the 

diesel engine and, in particular, an increase in the 

concentration of sulfur oxides in exhaust gases and wear 

of the CPG as a whole. 

From the above analyzes it is possible to draw the 

following brief conclusions: 

1. The use of fuels and oils with a high sulfur 

content contributes to an increase in corrosive wear of 

CPG compontnts in a dru hot climate. Mnimization of this 

phenomenos is particularlu relevant for diesel engines of 

agricultural equipment that have a circulating lubrication 

sustem common to the entire engine, whose oils contain 

relatively little alkaline additives to neutralize the sulfuric 

acid medium in the cylinder of a diesel engine. 

2. In addition to increasing corrosive wear of CPG 

parts, the presence of sulfur in fuel and engine oil leads to 

a deterioration of the environmental parametrs of the 

diesel engine and, in particular, an increase in the 

concentration of sulfer oxides in exhaust gases and wear 

of the CPG as a whole 

 

Tashkent Institut of Engineers of Irrigation and Agricultural Mechanization 
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Э.М.Ганибоева, Ш.Х.Абдурохмонов, М.О.Холбутаев  

Влияние сернистых топлив и масел на износ цилиндропоршневой группы дизелей в условиях 

жаркого климата 

Рассмотрены особенности работы дизельных двигателей на серосодержащих топливах. Дан анализ 

результатов исследований по определению влияния содержания серы в топливе и моторном масле на износ 

цилиндропоршневой группы дизеля, а также на экологические параметры его эксплуатации. 

Ключевые слова: серосодержащие топлива, дизельное топливо, моторные масла, детали цилиндров, 

износ, выхлопные газы, экологические показатели выхлопных газов. 

 

Ғанибоева Э.М., Абдурохмонов Ш.Х., Холбутаев М.О. 

Иссиқ худудларда дизел двигателлари цилиндр-поршен гуруҳининг ейилишига ѐнилғи ва 

мойларнинг таркибидаги олтингугурт таъсири 

Дизел двигателларининг олтингугуртли ѐқилғиларда ишлаш хусусиятлари кўриб чиқилган. Дизел 

двигателлари цилиндр-поршен гуруҳининг ейилишига ѐқилғи ва двигател мойи таркибидаги олтингугурт 

миқдорининг таъсири аниқлаш шунингдек, унинг экологик параметрларига таъсири бўйича тадқиқот 

натижалари таҳлил қилинган. 

Калит сўзлар: олтингугуртли ѐқилғилар, дизел ѐқилғиси, мотор мойлари, цилиндр деталлари, ейлилиш, 

ишлатилган газлар, ишлатилган газларнинг экологик кўрсаткичлари. 
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