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What does engine oil actually do? What does engine oil actually do? 

�� An engine oil's job is primarily to stop all the metal An engine oil's job is primarily to stop all the metal 
surfaces in your engine from grinding together and surfaces in your engine from grinding together and 
tearing themselves apart from friction whilst transferring tearing themselves apart from friction whilst transferring 
heat away from the combustion cycle.heat away from the combustion cycle.

�� Engine oil must also be able to hold all the bad byEngine oil must also be able to hold all the bad by--
products of combustion, such as silica (silicon oxide) and products of combustion, such as silica (silicon oxide) and 
acids in suspension. acids in suspension. 

�� It cleans the engine of these chemicals and buildIt cleans the engine of these chemicals and build--ups, ups, 
and keeps the moving parts coated in oil.and keeps the moving parts coated in oil.

�� Finally, engine oil minimises the exposure to oxygen Finally, engine oil minimises the exposure to oxygen 
and thus oxidation at higher temperatures. and thus oxidation at higher temperatures. 

�� It does all of these things under tremendous heat and It does all of these things under tremendous heat and 
pressure. pressure. 



ENGINE OIL DEGRADATIONENGINE OIL DEGRADATION

In engine crankcase, the major contaminants In engine crankcase, the major contaminants 
may be as follows: may be as follows: 

�� 0.12% abrasives, sand and dirt 0.12% abrasives, sand and dirt 
�� 3.00% fuel3.00% fuel
�� 0.25% soot and carbon 0.25% soot and carbon 
�� 0.12% metals 0.12% metals 
�� 0.50% water and glycol 0.50% water and glycol 
�� 0.50% tars, gums and resins 0.50% tars, gums and resins 



OXIDATIONOXIDATION

�� Oxidation of the oil forms many compounds such as oil Oxidation of the oil forms many compounds such as oil 
soluble acids, resins and varnish like materials. soluble acids, resins and varnish like materials. 

�� Some of these materials also occur from fuel Some of these materials also occur from fuel 
decomposition. decomposition. 

�� These compounds tend to adhere to hot metal surfaces These compounds tend to adhere to hot metal surfaces 
producing the stain, varnish or lacquer coatings producing the stain, varnish or lacquer coatings 
frequently seen on piston skirts. frequently seen on piston skirts. 

�� Under higher temperatures, they may completely plug oil Under higher temperatures, they may completely plug oil 
control rings and piston ring grooves. control rings and piston ring grooves. 



FUEL DILUTIONFUEL DILUTION

�� Ambient temperatures, airAmbient temperatures, air--fuel ratios, fuel fuel ratios, fuel 
volatility and mechanical condition of the volatility and mechanical condition of the 
engine are factors that directly influence engine are factors that directly influence 
the amount of crankcase oil dilution.the amount of crankcase oil dilution.

�� Low temperature operation and worn Low temperature operation and worn 
cylinder bores and rings will also produce cylinder bores and rings will also produce 
a high amount of dilution. a high amount of dilution. 



DUST AND DIRTDUST AND DIRT

�� The air in city areas may contain as much The air in city areas may contain as much 
as two to three tons of dust and dirt per as two to three tons of dust and dirt per 
cubic mile.cubic mile.

�� On unimproved roads, in dry weather, or On unimproved roads, in dry weather, or 
on farms, this figure is greatly exceeded. on farms, this figure is greatly exceeded. 

�� Road and field dust is very abrasive and Road and field dust is very abrasive and 
will cause very rapid wear of cylinder will cause very rapid wear of cylinder 
bores, rings and ultimately the bearings. bores, rings and ultimately the bearings. 



SOOTSOOT

�� Soot is generally formed by incomplete combustion of the fuel.Soot is generally formed by incomplete combustion of the fuel.
�� The soot is picked up by the oil on the cylinder walls and washThe soot is picked up by the oil on the cylinder walls and washed ed 

down into the piston ring belt and the crankcase. down into the piston ring belt and the crankcase. 
�� Oil ring plugging is due to soot mixing with other combustion Oil ring plugging is due to soot mixing with other combustion 

products and oil deterioration products to form a soft mass in tproducts and oil deterioration products to form a soft mass in the he 
ring area. ring area. 

�� The accumulation in the oil ring slots is then baked hard by higThe accumulation in the oil ring slots is then baked hard by higher her 
temperatures, and plugs the oil ring.temperatures, and plugs the oil ring.

�� Oil ring plugging means severely increased oil consumption Oil ring plugging means severely increased oil consumption 
because of the lack of control on the cylinder walls.because of the lack of control on the cylinder walls.

�� Engines used in stopEngines used in stop--andand--go service at low temperature seem to be go service at low temperature seem to be 
particularly susceptible to plugging. Under these conditions, thparticularly susceptible to plugging. Under these conditions, the best e best 
answer is good crankcase ventilation, high operating temperatureanswer is good crankcase ventilation, high operating temperatures s 
and more frequent oil drain intervals. and more frequent oil drain intervals. 



SludgeSludge



SLUDGESLUDGE

over the years, another problem has been over the years, another problem has been 
enen--countered. Under severe conditions, countered. Under severe conditions, 
the oil in the crankcase is turning to a the oil in the crankcase is turning to a 
greasegrease --like sludge. like sludge. 

The reason for this sludge formation is The reason for this sludge formation is 
primarily extremely high temperatures primarily extremely high temperatures --
sometimes over 300sometimes over 300 °°F (149F (149°°C). C). 

Some of the reasons for this higher Some of the reasons for this higher 
temperature are: temperature are: 

1) emission control systems; 1) emission control systems; 

2) air conditioners; 2) air conditioners; 

3) high pres3) high pres --sure cooling systems; sure cooling systems; 

4) factory recommended long oil drain 4) factory recommended long oil drain 
periods;periods;

5) cramped engine compartments with 5) cramped engine compartments with 
restricted air flow; restricted air flow; 



CorrosionCorrosion
APPEARANCEAPPEARANCE

Bearing surface darkened, spongy, etched by Bearing surface darkened, spongy, etched by 
chemical attack.chemical attack.

DAMAGING ACTIONDAMAGING ACTION

This is usually the result of contamination of the oil This is usually the result of contamination of the oil 
from either the fuel system or internal engine leak s. from either the fuel system or internal engine leak s. 
This condition is further pronounced when there is This condition is further pronounced when there is 
poor routine maintenance.poor routine maintenance.

POSSIBLE CAUSESPOSSIBLE CAUSES

�� 1. Acids in oil.1. Acids in oil.

�� 2. Excessive operating temperature.2. Excessive operating temperature.

�� 3. Excessive blow3. Excessive blow --by.by.

�� 4. Coolant contamination of oil.4. Coolant contamination of oil.

�� 5. Use of high sulfur fuel.5. Use of high sulfur fuel.

�� 6. Excessive oil change interval.6. Excessive oil change interval.

CORRECTIVE ACTIONCORRECTIVE ACTION

�� 1. Identify and correct source of contamination.1. Identify and correct source of contamination.

�� 2. Install new bearings using correct installation 2. Install new bearings using correct installation 
procedures.procedures.

�� 3. Use a better quality fuel, if possible.3. Use a better quality fuel, if possible.

�� 4. Oil should be changed at recommended 4. Oil should be changed at recommended 
intervals using the proper grade and rating. In som e intervals using the proper grade and rating. In som e 
applications oil analysis may be needed to applications oil analysis may be needed to 
determine the optimum oil change intervals.determine the optimum oil change intervals.



DISCOLORATIONDISCOLORATION

�� Generally when crankcase oils are subjected to Generally when crankcase oils are subjected to 
the extreme of service, as mentioned above, the extreme of service, as mentioned above, 
they will definitely change color.they will definitely change color.

�� They may become opaque and may range in They may become opaque and may range in 
color from a dark chocolate brown to a light gray. color from a dark chocolate brown to a light gray. 

�� Because of the contamination and gradual Because of the contamination and gradual 
deterioration, the oil becomes discolored. deterioration, the oil becomes discolored. 



CONCLUSIONSCONCLUSIONS

�� The problems of oil contamination and deterioration have The problems of oil contamination and deterioration have 
been subjected to a great deal of research by everyone been subjected to a great deal of research by everyone 
involved with engines. involved with engines. 

�� Answers to the problems are being provided by Answers to the problems are being provided by 
improved motor oils and by engines designed to reduce improved motor oils and by engines designed to reduce 
contamination. contamination. 

�� The ideal combination of an oil that will not deteriorate The ideal combination of an oil that will not deteriorate 
and an engine that will not contaminate will probably and an engine that will not contaminate will probably 
never be reached.never be reached.

�� This precisely why filters are  an important part of an This precisely why filters are  an important part of an 
engine.engine.



Engine Lubrication SystemEngine Lubrication System



The IMPORTANCE of CLEAN OILThe IMPORTANCE of CLEAN OIL

�� Oil is the life line of the engine.Oil is the life line of the engine.
�� Lubrication is vital for the peak performance and life of Lubrication is vital for the peak performance and life of 

an engine.an engine.
�� Clean oil is important to an engine to operate efficiently Clean oil is important to an engine to operate efficiently 

through out itsthrough out its’’ life.life.
�� Filtration extends the oil drain intervals and reduce Filtration extends the oil drain intervals and reduce 

harmful exhaust emissions.harmful exhaust emissions.
�� Emission reduction technologies such as Exhaust Gas Emission reduction technologies such as Exhaust Gas 

Recirculation have been shown to increase the soot Recirculation have been shown to increase the soot 
levels in the lub. oil.levels in the lub. oil.

�� Engine makers are constantly looking for ways to Engine makers are constantly looking for ways to 
improve oil filtration.   improve oil filtration.   



History of Filter developmentHistory of Filter development
�� Initially early automotive engine designs did not u se any oil fiInitially early automotive engine designs did not u se any oil fi ltration. ltration. 

�� That was OK in the days when oil was dumped every 5 00 to 2,000 mThat was OK in the days when oil was dumped every 5 00 to 2,000 m iles, or if the iles, or if the 
engine burned or leaked enough oil during normal op eration that engine burned or leaked enough oil during normal op eration that almost almost 
constant replenishment with new oil compensated for  any accumulaconstant replenishment with new oil compensated for  any accumula ted ted ““ dirtdirt ..””

�� The development of pressure lubrication necessitate d some type oThe development of pressure lubrication necessitate d some type o f filtration to f filtration to 
protect the oil pump from damage and excessive wear .protect the oil pump from damage and excessive wear .

�� 1923 1923 -- Ernest SweetlandErnest Sweetland invented the modern oil filter in 1923, he named th e new invented the modern oil filter in 1923, he named th e new 
product   "PURE OIL LATER.product   "PURE OIL LATER. ““ -- PURALATORPURALATOR

�� 19601960’’s, s, -- During 1960During 1960 ’’s, reusable passenger car oil filters gave way to m ore s, reusable passenger car oil filters gave way to m ore 
convenient "convenient " spinspin --onon " disposable oil filters. " disposable oil filters. 

�� 1964 to 1967 1964 to 1967 -- Improved full flow oil filters became available.Improved full flow oil filters became available.

�� Until 1970Until 1970 ’’s many successful and popular engine designs (VW, F IAT) did not s many successful and popular engine designs (VW, F IAT) did not use use 
any oil filters.any oil filters.

�� From 1968 to 1971 further improvements were made fr om and "From 1968 to 1971 further improvements were made fr om and " spinspin --onon " oil " oil 
filters were universally used on all US and most Eu ropean and Jafilters were universally used on all US and most Eu ropean and Ja panese engine panese engine 
designs.designs.

�� As engines got tighter faster revving and oil staye d in longer, As engines got tighter faster revving and oil staye d in longer, filtration became a filtration became a 
must. All automotive engines, whether gasoline or d iesel, now comust. All automotive engines, whether gasoline or d iesel, now co me with me with 
standard oil filters of some kind.standard oil filters of some kind.



PRIMARY FILTERSPRIMARY FILTERS
�� Primary filters are standard on most engines.Primary filters are standard on most engines.
�� They are also called They are also called ““fullfull--flowflow”” because 100% of the engine oil because 100% of the engine oil 

passes through them in normal operation. passes through them in normal operation. 
�� The filters must work without introducing a lot of restriction, The filters must work without introducing a lot of restriction, or else or else 

oil will not flow into the engine during cold startoil will not flow into the engine during cold start--ups. ups. 
�� This is one reason the fullThis is one reason the full--flow filter allows passage of the flow filter allows passage of the 

comparatively small contaminants; comparatively small contaminants; 
�� Trying to catch everything would restrict flow. Trying to catch everything would restrict flow. 
�� If blockage occurs in the filter, bypass valves open. If blockage occurs in the filter, bypass valves open. 
�� This allows oil to go around the filter and back to the engine. This allows oil to go around the filter and back to the engine. 
�� In this situation, lubrication with unfiltered oil is better thaIn this situation, lubrication with unfiltered oil is better than none at n none at 

all. all. 



BYPASS FILTERSBYPASS FILTERS

�� Secondary filters take a small portion of the normal oil Secondary filters take a small portion of the normal oil 
flow, usually less than 10%, and quite often only about flow, usually less than 10%, and quite often only about 
1% and subject it to additional cleaning.1% and subject it to additional cleaning.

�� Secondary filters are better known as Secondary filters are better known as ““bypassbypass”” filters, filters, 
but they act separately from the primary filter and have but they act separately from the primary filter and have 
nothing to do with its bypass valves.nothing to do with its bypass valves.

�� •• ““SpinnerSpinner”” filters that use filters that use centrifuge actioncentrifuge action to sling out to sling out 
soot and deposit it in a container. soot and deposit it in a container. 

�� The centrifuge is powered by the engine oil pressure.The centrifuge is powered by the engine oil pressure.
�� The container must be periodically cleaned out and the The container must be periodically cleaned out and the 

spinnerspinner’’s condition monitored. s condition monitored. 



Centrifuge Centrifuge –– Why?Why?

�� Full flow filters process the entire volume of lub oil.Full flow filters process the entire volume of lub oil.
�� They have to maintain a high flow and control pressure They have to maintain a high flow and control pressure 

drop in filter media.drop in filter media.
�� This restricts their ability to filter out very small subThis restricts their ability to filter out very small sub--

micron particles. micron particles. 
�� Traditional Full flow & By pass filters are unable to keep Traditional Full flow & By pass filters are unable to keep 

the oil clean as soot particles are too small in size the oil clean as soot particles are too small in size 
whereas Centrifuges are good at it.whereas Centrifuges are good at it.

�� A centrifuge is perfectly capable of doing that job.A centrifuge is perfectly capable of doing that job.
�� It processes approx. 10% of the oil flow from the oil It processes approx. 10% of the oil flow from the oil 

pump and returns it to the engine sump.pump and returns it to the engine sump.



Centrifugal ForceCentrifugal Force

�� Centrifugal force is capable of removing a wide Centrifugal force is capable of removing a wide 
range of particles extending into subrange of particles extending into sub--micron micron 
range. range. 

�� Analysis of the dirt collected shows a  great Analysis of the dirt collected shows a  great 
amount of less than one micron particles in dirty amount of less than one micron particles in dirty 
oil.oil.

�� Thanks to the advanced design, a centrifuge Thanks to the advanced design, a centrifuge 
spins at 7000RPM creating centrifugal forces spins at 7000RPM creating centrifugal forces 
2000 times greater than gravity which pulls out 2000 times greater than gravity which pulls out 
the particles from oil.the particles from oil.



INSIDE VIEWINSIDE VIEW

�� A Centrifugal cleaner works on the reaction A Centrifugal cleaner works on the reaction 
turbine principle. turbine principle. 

�� Oil enters the centrifuge under pressure and Oil enters the centrifuge under pressure and 
passes into the rotor via a hollow shaft. passes into the rotor via a hollow shaft. 

�� The pressure and the flow are converted into The pressure and the flow are converted into 
rotational energy as the oil escapes thrurotational energy as the oil escapes thru’’ the two the two 
jets, producing speeds of 7000 RPM & above.jets, producing speeds of 7000 RPM & above.

�� The resultant centrifugal force removes dirt from The resultant centrifugal force removes dirt from 
the oil depositing it on the inner wall of the rotor.the oil depositing it on the inner wall of the rotor.

�� Clean oil returns to the sump by gravity.Clean oil returns to the sump by gravity.



ConstructionConstruction



LUBRICATING LUBRICATING SYSTEM SYSTEM PROBLEMPROBLEM DIAGNOSISDIAGNOSIS

The The four four problems problems most most often often occur occur in in the lubrication system are as the lubrication system are as 
follows:follows:
1. 1. High High oil oil consumption consumption (oil (oil must must be be added frequently) added frequently) 

2.  Low oil pressure (gauge reads low, indicator light glow2.  Low oil pressure (gauge reads low, indicator light glows, or abnormal s, or abnormal 
engine noises) engine noises) 

3.  High oil pressure (gauge reads high, oil filter swelled3.  High oil pressure (gauge reads high, oil filter swelled) ) 

4.4. Defective indicator or gauge circuit (inaccurate operation or reDefective indicator or gauge circuit (inaccurate operation or readings) adings) 

When diagnosing these troubles, make a visual inspection oWhen diagnosing these troubles, make a visual inspection of the engine for f the engine for 
obvious problems. Check for oil leakage, disconnected wire, low obvious problems. Check for oil leakage, disconnected wire, low oil level, oil level, 
damaged oil pan, or other troubles that relate to the damaged oil pan, or other troubles that relate to the symptoms.symptoms.



Lub. System ProblemsLub. System Problems

High Oil ConsumptionHigh Oil Consumption
�� If the operator must add oil frequently to the engine, this is aIf the operator must add oil frequently to the engine, this is a symptom of symptom of 

high oil consumption.high oil consumption.
�� External oil leakage out of the engine or internal leakage of oExternal oil leakage out of the engine or internal leakage of oil into the il into the 

combustion chambers causes high oil consumption. combustion chambers causes high oil consumption. 
�� A description of each of these problems is as follows:A description of each of these problems is as follows:
�� External External oil oil leakageleakage——detected detected as as darkened darkened oil wet areas on or around oil wet areas on or around 

the engine. Oil may also be found in small puddles under the vehthe engine. Oil may also be found in small puddles under the vehicle. icle. 
Leaking gaskets or seals are usually the source of external engiLeaking gaskets or seals are usually the source of external engine oil ne oil 
leakage.leakage.

�� Internal oil leakageInternal oil leakage——shows up as blue smoke exiting the exhaust system shows up as blue smoke exiting the exhaust system 
of the vehicle. For example, of the vehicle. For example, if if the the engine engine piston piston rings rings and and cylinders are cylinders are 
badly worn, oil can enter the combustion badly worn, oil can enter the combustion 
chambers chambers and and will will be be burned burned during during combustion combustion 

�� NOTENOTE Do not confuse black smoke (excess fuel Do not confuse black smoke (excess fuel 
in in the the cylinder) cylinder) and and white white smoke smoke (water (water 
leakage leakage into into the the engine engine cylinder) cylinder) with with blue smoke caused by engine oil. blue smoke caused by engine oil. 



Centrifuge Does WondersCentrifuge Does Wonders

Heavy Durability Engine TestHeavy Durability Engine Test
Oil analysis results displaying Oil analysis results displaying 
contaminant increase with contaminant increase with 
engine operation hours. Engine engine operation hours. Engine 
size 8 litre, 250 kW Industrial size 8 litre, 250 kW Industrial 
Diesel. The result concluded Diesel. The result concluded 
that the centrifuge controlled that the centrifuge controlled 
total contamination levels within total contamination levels within 
the lube oil at a level below the the lube oil at a level below the 
engine manufacturers engine manufacturers 
condemnation limit for more condemnation limit for more 
than double the drain interval.than double the drain interval.

Source: M+H OIL FILTERS.Source: M+H OIL FILTERS.



AdvantagesAdvantages
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Increased Engine Life, Improved Engine Performance
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BENEFITSBENEFITS

�� Improved lube oil cleanlinessImproved lube oil cleanliness
�� Extended oil lifeExtended oil life
�� Extended service intervalsExtended service intervals
�� Reduced component wearReduced component wear
�� Increased engine lifeIncreased engine life
�� Reduced downReduced down--timetime
�� Lower maintenance costsLower maintenance costs
�� Reduced cost of ownershipReduced cost of ownership
�� Easier maintenanceEasier maintenance
�� Totally cleanableTotally cleanable
�� ByBy--pass filtrationpass filtration



Selection ChartSelection Chart
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ApplicationsApplications
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InstallationsInstallations



Keeping Them In Top Running Keeping Them In Top Running 
ConditionCondition



Major CustomersMajor Customers
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Thank YouThank You

For ordering please contact:For ordering please contact:
QMAX GREENTECH,QMAX GREENTECH,
#88/1,Outer Ring Road,#88/1,Outer Ring Road,

Opp.BEL Corporate Office,Opp.BEL Corporate Office,
Nagawara,Nagawara,

Bangalore Bangalore –– 560 045.560 045.
Ph: 080 Ph: 080 –– 4136 7074.4136 7074.

Mo: 98800 39229 / 93422 53881.Mo: 98800 39229 / 93422 53881.
EE-- mail: qmaxin@gmail.commail: qmaxin@gmail.com


