IV. LUBRICATION SYSTEM
A. Lubrication System Operations:


1. Purpose: Constantly Supplies oil to all moving parts of the engine.


2. Fresh engine oil has four functions:

a. Reduces friction: Prevent metal to metal contact
b. Cleans: Flushes bearing surfaces clean.

       c. Cools:  Remove localized heat the develops between        

           moving parts as a result of friction.



d. Seals:  Seal the compression rings on the piston  

                     during the compression & power strokes; Seal  

                     the front and rear main seals; seals o-rings   

                     and filter gaskets.

Engine oil- Engine oil is a combination of hydrogen & carbon; it is distilled from crude oil.

Grease- Grease is compound of mineral oils and metallic soaps.


3. Characteristics of engine oil:



a. _____________: Oil’s resistance to flow; oil is graded according to its viscosity by a series of SAE number.



b. ____________: Society of Automotive Engineers; It is an organization that regulates the specification of oils sold in the U.S.


4. Lubricants are also identified by military abbreviations:

a. OE – Oil, Engine

b. GO – Gear Oil

c. GAA – Grease, Automotive & Artillery

d. CW – Cable Wire/ Rope Compound



e.  HDO – Hydraulic Oil

5. Types of lubrication methods:
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a. ___________: A dipper attached to the connecting rod cap dips oil from the sump and throws it upward to lubricate all moving parts. Used mainly in small engines.

          b. _____________________: An oil pump forces oil to all moving parts except the piston and piston pin.
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c. _________________: An oil pump forces oil to all moving parts of the engine. (Most common)
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d. Combination splash and force feed system: An oil pump forces some of the oil into components such as the crankshaft and camshaft. The splash method consists of dippers attached to the connecting rod caps, which supply oil to the rest of the engine.

[image: image4.png]PISTON

CYLINDER WALL

CONNECTING ROD

OIL PASSAGE

MAIN BEARING

OIL PUMP

DIPPER

Combination Splash and Force-Feed Lubrication System.




B. Lubrication Component Operation:


1. Oil pan: The reservoir for the lubrication system and stores the engine oil. It allows sediment to settle; the external walls help to cool the oil; it contains baffle plates to prevent sloshing.

2. Oil pump: Usually a gear-type positive displacement pump designed to circulate oil in excess of engine needs. The oil pump could be of a lessor type: rotor. 

3. Oil cooler: The oil cooler is designed to keep the engine oil at the correct operating temperature. It is equipped with a pressure relief valve it the max pressure is exceeded; some pumps are of the scavenging type to maintain a constant supply of oil pump when the vehicle is in an incline. 

4. Oil pressure regulator: Regulates the oil pressure within the engine. It is located between the oil pump & the oil galleys; It has a relief valve that is pre-set by the manufacturer to maintain a specific system pressure.


5. Oil filter: The oil filter cleans the oil and is usually between the oil pump and oil galleys. Oil passes through the filter while the engine is running; it prevents large particles of dirt (40 micron or larger) from entering the oil gallery.   

         a. Two types of oil filters:




1. ______________ Or spin-on: Screw onto the filter mount located on the side of the engine. It is the filter element and housing in one unit. When replacing filter, throw the entire filter away.



2. ________________: The most economical way to replace a filter. Instead of throwing away the housing from the filter base, remove the filter element inside the housing and discard. Install a new filter element. It also incorporates a by-pass valve if the filter gets clogged.


6. Oil passages: (galleys) In the cylinder block; direct the oil to the engine components needing lubrication.


7. Oil dipstick: Used to measure the oil level in the crankcase. Most dipsticks have a full, low, and add mark for quick identification. Check the TM for the proper level, time and whether the engine needs to be hot or cold. 


8. Oil pressure gauges: Measures the pressure within the lubrication system. 

       There are two types of gauge


a. ______________ pressure gauge: An electrical sending unit sends a signal to the gauge. 


b. ______________ pressure gauge: (Most common) Uses tubing that is tapped into the oil galley and takes a direct reading from the oil itself. It is the (most accurate kind of gauge).


9. Crankcase ventilation process:  A process that helps eliminate oil contamination due to vapor condensation.

C. Engine Component Lubrication Operation:

1. Main bearings:  Lubricated by oil provided by drilled passageways in the crankshaft. The lubrication makes a fine film of oil between the bearing & journals to prevent metal-to-metal contact (Friction).
2. Connecting rod bearings: Also lubricated by oil provided by passageways in the _____________ and also provides oil to the piston pin.

3. Piston pins: Lubricated by oil provided from the connecting rod or by the splash method of lubrication.

4. Oil control rings: Prevents oil from entering the combustion chamber. Also wipes off excess oil from the cylinder sleeves and allows the oil to drop back into the oil pan.

5. Rocker arm shaft and bearings: Lubricated by oil supplied through the orifices within the cylinder head to the rocker arm retaining bolts and the to the shafts. Oil flow out of the rocker arm bearings, valve stems, and valve springs. The oil then drains down through holes on top of the head to lube the push rods, lifters, and the camshaft.


6. Turbocharger bearings: Receive oil through a supply tube.

        The oil is under pressure. (Forced Feed)

D. Troubleshooting the Lubrication System: Always consult the troubleshooting guide in the appropriate TM for maximum effectiveness. Common problems are:

1. Low oil pressure: Check engine oil level- fill if necessary; Faulty gauge- Always use an external test gauge; Dirty oil filter or cooler- Affects the oil flow; First check the by pass valve for cleanliness and free movement; Replace the filter; clean or replace oil cooler; Change the oil.

2. Uses too much oil: Perform a visual inspection- Look for leaks on the engine or ground. Too much oil in system- May bypass oil filter & seep past the piston rings and be burned in the combustion process. Oil may be too hot- Check the operation of the oil cooler and install new parts if necessary; Clean oil cooler core; Drain & refill the engine.

3. Coolant in the lubrication system: Always check the oil cooler first; cylinder head or head gasket- Ensure the head is not defective (Look for cracks). It takes a trained eye to detect them.


4. Lubricant in the cooling system: Block may be damaged- Replace the engine.
E. Servicing the Lubrication System: Will be accomplished according to the appropriate technical manual and lubrication order for that piece of equipment.

Addition Note
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