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Oil and Your Engine
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Bearing failure, piston ring sticking and excessiveoil consumption are classic symptoms of oil related engine failure.

How do you avoid them? There are numerousways, two of the most important being regular maintenanceof the lubricationem
including the cutting open of filter to inspect for contaminants

Understanding OiI
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Function

Engine oil performs severalbasic functionsin order to provide adequatelubrication. It works to keepthe enginecleanand
free from rust and corrosion. It acts as a coolant andsealant.lt providesan oil film cushionthat keepsmetalto-metal contact
to a minimum, thereby reducingfriction and wear. But these are only the basic functionsof oil. It is the particular
demandsof a given application and the special conditions under which an oil is usedwhich largely determinethe numerous
additional functions oil must perform. This makes choosing the correct oil for wearjob vital.
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Properties

Engne oil beginswith baseoil. Basestockis a mineral oil which provides the basic Lubricating requirementsof anengine.
However,unlessit is fortified, baseoil will degradeand deteriorate Dependingon the type of base paraffinic,asphalticor intermediate
different additive chemicals are used
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Contamination & Degradation
Contaminationrefersto the presence
of unwanted materialor contaminantsin
the oil. There are eight contaminants
commonly found. (1) Wear Elements.
(2) Dirt or soot (3) Fuel (4) Water (5)
Ethylene glycol/ antifreeze (6) Sulfur
products/acids.(7) Oxidation products
(8) Nitration products
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Degradation
Apart from contaminants, there are
other factors at work which decreases
oils overall effectiveness. Th ey do not
strictly contaminate the oil but they do
contribute to the degradation of oil.
They are: low jacket water temperature ,
high humidity, oil consmption, engine
load , choice of fuel and poor
maintenance.
a0y PpAAED U
U pRAIEDPT $EaTUBTI piuvYy
AAUEDPR O ORiaEPpOAYOGOEAT OF
& 6 a A dYEjhaiu RIAM (AP Eppéilic a Ad Ep 0
YySUAaEP T EpT Yp i 63&GHAEADA §

to fuel injection
pump housing rocker arm/shaft

turbocharger \
™)

).
to rocker arm : 0 valve
)

shaft AN T =—= ffers
e
bore for X

s, piston
camshaft = I ? (P Nl cooling/ tubes
bore for - - I/x t Y
balancer S5

o timing
shaft l <) ’

housing
¥ -
bypass va _
for oil filters oil manifold

bypass
valve for
oll cooler

oll filters

oil pan oil pump

The Lubrication System of a CATERPILLAR Engine
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The Lubrication System

The lubrication system for each
engine may differ slightly : however,
most principle are the same. As shown
in the schematic, the oil pump sends oil
through the oil cooler and then through
the oil filters. The bypass valves for the
oil cooler or oil filters protect the system
if there is a restriction in the oil flow.
When the engine is started with cold oil
or if the cooler or filter becomes
plugged, the bypass valves assure a
constant flow of oil to the engine oil
passages.

Oil from the filters fbws into the
block oil manifold. This oil then flows
into the various block oil passages to
lubricate and cool the various engine
components. The it returns to the oil pan.
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attributed to_one aof two sources; (1) lack of
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insufficient oil film between the crankshaft
Oil related Failur es journal and berdng. Prolonged operation of
Most oil related failures are caused by an engine with an insufficient oil film will
either contaminated or degraded oiliiag cause damage to progress quickly to a

smeared bearing, then to a scuffed bearing
and finally to a seized bearing.



(@ 6 Ay oFiop URAAREO MR BGIPp AAE
UppREpA&ZEAGEEPAT Epagdal p
afi6aUpyards A AMARED Wi BA hd

Y6asApVEoEasaod AEEWAEy Ep & Oat
EApaAp aAl apUOp & AUHPARED
YyApARo AUBR®GASEPAUDAGUD !
OEpEEOpPpOBREBED &d 10 blppRIE b

UYVpuaasdtmliypApEouaadiARGED

agdeadoalpadmdivpbphdpaAn
8030 UBPp ENY 31Aada5GUOUDE
UppREpP UYpuaipadn AUEpa:

(2) Contaminatiorin the oil causesabrasion and
results in scratching the bearing surfaceby
wiping away someof the oil film. Particlesof
iron, steel,aluminum, plastic, wood, cloth; etc.
can also attackthe journal surfaces.As the

. . Scuffed rod bearing with more servere damage as
bearing journal sufaces wear, clearances a result of luck of lubrication.

increaseandoil film thicknesschangesesulting
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- X - — . Seized bearing which is the final stage of lack of Scratches and wear on journal Surface.
Bearing shows smearing which is the initial stage of lubrication damage.
damage caused by lack of lubrication.
Crankshafts _ crankshaft rotation oil molecules
Theoil that flows to the bearingforms picked up by
an oil film betweenthe crankshaffournal moving crankshaft

and bearing Rotaion of the crankshaft
journal tendsto forceoil under thejournal
off the bearing and, during normal
operationpreventanetatto-metalcontact.
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Oil film between crankshaft journal and bearings.



Lack of lubricati
causes metab —metal contact and high
friction heat, and can lead to the aluminium
bearing seizing to the shaft. In extreme
cases, the bearing material will adhere so
tightly that the crankshaft journal surface
will be completely destroyed.
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Result of oil starvation.

Contaminated oil can cause
excessivavearof thecrankshaftThisis
almost aways caused by abrasves/
contaminaionembeddedn thebearing.
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Deep circumferential scratch shows effects of
abrasives embedded in the bearing surface.
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Piston scuffing, which appears in streaks
on the skirt . particularlin the pin bore area,
may be caused by inadequate
Iubrlcatlon

liner

Shiny reas on the inside liner surface caused by
heavy deposits on the piston lands.
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Piston skirt damaged by abrasive wear.
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Piston rings can show wear in the
spring groove. Some spring groove

wear is normal but neglected oil changes
will cause severe ring loelp , which
occurs when the spring catches in a
worn groove and
expansion

prevents full

Shaft broke when contact on turblne hub, due to
thrust bearing failure, weak ended.

Turbochargers
Oil related turbochargers damage is
caused by oil contamination or lack of
oil. Improve starup and shut down
practices can aggravates turbochargers
6 dz& Y 3g@eaing failures. Oil contamination can
erode oil holes, scratand wear hearing
surf aces as well as damage shaft and
housingsurfaces.
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Seizure marks from top to bottom can indicate a
cooling or lubrication system failure.

UETOEpPAAGEpPUEEURA@P ON 6 E pBaakp 66UN Y daEspail Yaypd UACGFAEDY § & U

UaOpO&bdpAaRral ap aBRdNy s

AAYy ADGEURAGPOAYSEDPUDAEDd U/ 6adp
alpuEovaosUoOsusassaAdENDLE
4a000Aa06AYdEPuO6OAaEDPOEDET ARG
ASUYO6OpARGEpPGAsaUG AEYO

aduAfno6Epalpd

Liner damage can be caused by lack
of lubrication or byabrasives which can
polish the bore (remove the crosshatch
pattern) and | eave a shiny surface.
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Deep scratches and
bearings.

damage to oil holes on
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Valves

Most oil related valve failures are the
result of deposit formation or oil starvation.
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The usual cause of valugtem seizure
is depositcollection between the valve
stem and guide. Excessive deposit
formationcanleadto thick carborbuildup
on the valve seatwhich will then break
up and flake-out allowing combustion
gas leakage. This hot gas leakage
(guttering) allows high temperature
acrosghe valve face with cracking and/
or melting of the valve. Valve stem
scuffingand/orseizurecanalsobecaused
by lack of lubrication to the valve and
valveguide.
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(2) A check of the oil pressure gauge. A
change here could indicate anything from a
defective oil pump to a stuck pressure relief
valve.
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(3) A check of the ail level gauge. A low oil
level could revel excessive consumption,
leakage or failure of oil lines. Another
important rule of thumb is to adhere to
recommended oil and filter change
intervals. This is paramount in the fight
against oil contamination/ degradation.
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(4) A major source of contaminated oil is a
plugged filter. Plugged filters allow
unfiltered oil containingwear particular,
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formation.
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