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Abstract: 

The lubricant oil reflects the performance of engine through its properties, while condition of lubricant o il can affect  the 

performance of engine as well. Th is interrelationship between engine performance and engine lubricant is an important diagnos tic 

tool to evaluate the engine health and performance. In the present work, various different running distances used engine oil 

samples were diagnosed for found a relation between running distances and level of depletion of o il properties and also the 

condition of engine. The various lubricating o il test methods were used for determine the level o f deplet ion of physical p roperties 

of the used engine oil. Comparative study between level of fresh oil and used oil properties also has been done. The total ba se and 

acid number, viscosity, water content in o il, total insoluble present in  oil, extreme pressure and anti wear properties tests were 

done on oil samples. The results shows that used oil samples has been contaminated water and acid and level of contaminat ion 

also increases with increased running distances and due to this corrosion increased and anti wear properties decreased. Viscosity 

was decreased at low running distance but it increased at more running distance.  
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I. INTRODUCTION 

 

Your Conference Paper Engine o il provides lubrication in 

order to reduce frict ion and thus prevent wear, it p rovides 

cooling in o rder to support the thermal control of the engine, it 

must seal moving parts, it has to maintain engine clean liness 

to ensure freedom of movement of the engine parts and protect 

against corrosion by neutralizing acid components and prevent 

the formation of these components [1, 2]. Most of the time 

lubricating oil properties depleted in service life under certain 

conditions and oil becomes unsuitable for their intended 

purpose. Degradation of oil may be due to physical and 

chemical act ions both and inside produces or outside 

contamination. Lubricating oils are made by chemical 

additives and base oils for obtain ing specified p roperties of o il 

for particu lar application.[3]  In service life, o il deteriorat ion is 

disability to perform intended function effectively and it 

accelerates the chances of damage or early failure o f engine 

components by wear and corrosion. Contamination, most of 

the time works as catalyst to accelerates the chemical 

breakdown and produces insoluble in oil. The total base and 

acid number (TBN and TAN) need to analyze to oxidation 

stability and the behavior with respect to corrosion of bearing 

materials.[4,5]  The viscosity is a measure of the inner friction 

of a liquid  and defines the required relat ive speed of two 

surfaces at which a stable hydrodynamic lubrication film is 

formed. The viscosity is essential parameter to prevent wear 

during the engine operation. Fuel contamination decreases the 

viscosity of lubricant, and this is typically leads to increased 

engine wear. Presence of coolant in the lubricant is an 

indication of mechanical failure in  the cooling system. When 

coolant leaks into lubricant, it forms gels and emulsions and 

increases the viscosity of the lubricant, oxidation rate and 

reduces the pH to acidity reg ion. It also increases the corrosion 

effect on the part due to increase in acidity of the lubricant. 

During the engine operation the oil is in continuous contact 

with acid combustion products.[6] The source of water in the 

engine lubricant can be from a diffusion of vapor water from 

the atmosphere, water condensation promoted by cyclic 

variation of temperature, and aging of the lubricant. Water 

plays a detrimental roll to lubrication both physically and 

chemically. Water depletes or dimin ishes the performance of 

lubricant additives, including anti-oxidants, AW, EP, rust 

inhibitors, dispersants, detergents, and demuls ify ing agents. It 

hydrolyzes agglomerates, washes out, or transforms additives, 

and sometimes results in  the fo rmation of acids or sludge 

puddles on sump floors. Solid matter collects in the engine oil 

and this typically comprises Soot, Ash, Varn ishes, Dirt and 

Wear Debris generated in the engine. The biggest proportion 

of this solid matter is the soot in diesel engines. Soot is formed 

by combustion of the fuel when there is insufficient oxygen 

for the fuel to burn completely, generally  while idling. [7, 8]  

The Kittiwake o il test center is used to perform no. of tests 

such as Viscosity test, TAN test, TBN test, water content test, 

total insoluble test, extreme pressure anti wear properties test. 

These test methods are mostly focused on the deterioration of 

additive, which were added for the enhancing the oil 

properties. [9] 

 

II. EXPERIMENTAL WORK  

 

In this present work, used lubricating engine oil samples were 

collected by diesel light motor vehicle. The oil samples were 

collected fresh oil and after run of 3000, 6000 and 9000 

kilometer and SAE15W40 grade engine lubricating oil were 

used in vehicle. A ll collected samples were experimentally 

investigated for the level of deplet ion of oil properties and 

interrelate to running life of o il sample life. The level of 

depletion of oil properties gives better results about the 

remain ing life of lubricating oil.    

 

III. EXPERIMENTAL APPARATUS  AND 

PROCEDURE  

 

In this research study kittiwake Oil test centre was used for the 

analysis of oil properties. Oil test centre by kittiwake provides 

facility to perform the various oil test of both used and fresh 

oil, which are the following viscosity test, total insoluble in oil 
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test, total base number (TBN) test, total acid number (TAN) 

test and water present in oil. Th is apparatus consist  of 

viscometer, console and number of reagents. Before the test 

insure that all the components should be cleaned properly by 

acetone. All test were performed  according to detailed 

procedure which given by kittiwake manual.  

 

IV. RES ULTS   

 

Following table include results of used lubricating engine o il 

samples DLV-000, DLV-3000, DLV-6000 and DLV-9000.  

 

S. 

No. 

 

Properties 

 

DLV-

3000 

(3000 

km) 

 

DLV-

6000 

(6000 

km) 

 

DLV-

9000 

(9000 

km) 

 

DLV-

000 

(Fresh 

Oil) 

Specified 

Std. 

Value 

1. Appearance, 

Visual 

Bright  Hazy  Hazy  Clear & 

Bright 

2. Viscosity 

cSt @ 40˚C 

108 88.6 120.2 111 

3. Viscosity 

cSt @ 

100˚C 

14.3 10.4 17.3 15.2 

4. TBN, mg 

KOH/g 

9.8 7.4 6.7 10.7 

5. TAN  0.9 3.6 4.4 00 

6. Total 

Insoluble  

0.9 2.5 4.6 00 

7.  Water 

Content 

0.3 0.8 1.9 00 

 

V. DISCUSS ION 

 

The oil properties of various lubricating samples were 

depleted with service life with d ifferent and enhanced manner. 

Following significant factors and depletion of oil properties is 

discussed below. Viscosity: In  this experimental investigation, 

results shown that kinemat ic viscosity of oil of 3000 km 

service life was decreased as compare to fresh oil and this rate 

of decrease in viscosity was also found in 6000 km service life 

oil sample. But oil sample of 9000 km were have increased 

viscosity. Experimental study shows that viscosity of oil in 

service firstly decreases and increased service life, viscosity 

increases. Viscosity of oil decrease firstly in service because 

of the heated environment for the oil inside the engine, poor 

combustion also adds the fuel in the o il and fuel d ilutes with 

oil and depletion of viscosity additive of oil with service life. 

In this experiment, greater service life o il sample has increased 

viscosity, this increment in  viscosity of oil due dilution of 

combustion carbon residual of engine, wear also occurs 

between the sliding and rotating component of engine and it 

generates wear debris, it  mixed  with o il and increases the 

viscosity of oil. Significant increment and decrement in 

viscosity of oil affect  the effect ive lubrication and if 

lubrication affects, it affects the sliding and moving 

components of engine and chances of prior failure of 

component engine is enhanced and flow of lubricant oil in 

passage is blocked due increased viscosity and lubrication of 

engine components suffer.  Total Acid  Number and Total base 

number: In this experimental study,  TAN and TBN content in 

oil were also done. The o il in service in contact with air and it 

results oxidation of oil. Due to the oxidation of oil, formation 

of acid starts with service and it was found in experiments 

concentration of acid was increased continuous with increased 

service life. The experimental results shown that format ion of 

acid stars at 3000 km service life and it  increased significantly 

at 6000 km and 9000 km service life oil sample. The 

formation and presence of acid depletes the properties of oil 

tremendously. The base additive is added for stop the 

formation of acid in  oil. The total base number test was also 

done, the results of this shown that the base number was 

rapidly decreased with increase in acid format ion at increase 

service life. The base additive neutralizes the acid and stops 

and reduced the rate of acid  format ion. The acid content in oil, 

first depletes properties of oil and it  also starts the formation 

of rusting and corrosion significantly and damage the 

components of engine. This also reduces the efficiency of the 

engine. Water content: Experimental results showed that 

concentration of water in o il sample o f 3000 km service life in 

small amount but results shown that concentration of water in 

oil samples of 6000 km and 9000 km of service life.  In 

service of o il, water adds in o il due to humid environment and 

it dilutes the oil and decreases the viscosity and water in oil 

also works as catalyst for the oxidation of the oil and it 

produces the acid in the oil in service. Due to water presence 

of water in oil also creates foam and water oil emulsion and it 

affects the lubricat ion of the engine.Oil Insoluble: The total 

insoluble in  oil test was also done and result  showed that 

increase in o il insoluble in  oil with increased service life of o il 

samples. In 3000 km service life oil sample has low amount of 

insoluble in oil but 6000 km and 9000 km service life o il 

samples have significant amount of insoluble. The insoluble in 

oil, b lock the flow passage of engine component and suffers 

the effective lubrication. The insoluble generates in oil due to 

emulsions, carbon residuals, wear debris and acid react with 

oil and oil additive which creates the insoluble and 

biodegradation of oil also the region behind the generation of 

insoluble. 

 

 
Figure.1. Viscosity of  used and fresh oil 
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Figure.2. TAN and TBN in used and fresh oil 
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Figure .3. Water content in  used and fresh oil 
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Figure. 4. Total  insoluble in  used and fresh oil 

 

VI.   CONCLUS ION 

 

The experimental results and discussion of result concluded 

that the viscosity of oil decreases in starting phase of the 

service life, th is decreased viscosity affects the quality of 

lubrication but this affect was not significant at in itial phase of 

service life. The increment in viscosity was also occurs at 

greater service life, it adversely affect the lubrication. The 

increased viscosity of oil fails in proper lubrication of the 

components of engine and block flow passages of 

components. The acid was fo rmed in oil chamber due to 

oxidation of oil in presence of water and air. The results 

showed that initial service life of o il, acid concentration was 

low as compared  to the greater service life (6000 and 9000 

km) o il samples. Acid in oil, depletes various properties of oil 

and also affect the oil additive, this degrade the lubrication 

quality of engine.  The base additive concentration was found 

decreased because this additive was neutralizing the acid and 

maintain the quality of lubricant. Water content and oil 

insoluble were also found in experimental study of oil in 

service. The water content and insoluble was increase with 

increase in  service life of oil samples. The properties of 

lubrication oil and experimental test results are given most 

valuable information  about the quality of lubricant o il and 

lubrication of engine and condition of components of engine.  
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