
Name_______________________


Instructor’s O.K._______________

ENGINE REASSEMBLY
LAB ASSIGNMENT SHEET

(Live Engine)

Before completing this sheet, all other lab sheets should be completed.

Select one student from your group to read and record each of the following as the tasks are performed.  


Student’s Name ____________________

Reassemble the Block
____1) Prepare the block
Clean all parts of the block thoroughly before installing any parts

____1) Clean all oil galleries

____1) Install oil gallery core plugs


Instructor’s O.K.____________

____1) Clean coolant core plug holes

____1) Use gasket sealer and install coolant core plugs

____2) Install cam bearings (pushrod engines)

____2) Locate the part number sheet on the cam bearing box.  This gives the location of each bearing.

____2) Assemble the cam bearing installation tool.  Be sure that the large washer is installed behind the expanding mandrel.

____2) Be sure to locate oil holes properly

____2) When there is an oil gallery around the entire outside of the cam bearing, bearings are best installed with their oil holes located at the two o’clock position.

____2) Install the cam bearing tightly on the mandrel and begin installation with one rap using a large hammer. 

____2) Loosen the mandrel adjustment by 1/8 turn before pounding the bearing the rest of the way into its bore.

____2) If the bearing oil holes don’t line up, continue pounding the bearing through until it comes out the other side.

____3) Install the crankshaft
____3) Check the repair manual for the bearing oil clearance specification.


Oil clearance spec.  0._____”

____3) Check cleanliness of all main bearings cap screw holes with a bottom tap (one with threads that go all the way to the bottom).

____3) Carefully clean all contact surfaces between the main caps and the block.  A very small amount of dirt here will effect main bearing clearance.

____3) Check the notch in the main bearing bore that the bearing locating lug fits into.  It is not uncommon to find dirt in this notch.  Remove any dirt so bearing clearance is not changed.

____3) Install the main bearings in the block.

____3) Oil the main bearings.

Note: 
Be sure to oil the bearings on the side that faces the crankshaft only.  Putting oil or grease on the backs of the bearings will effect bearing oil clearance.

____3) Install the crankshaft.  Be sure to hold it parallel to the bores so the thrust bearing doesn’t bind.

____3) Install a short length (about one inch) of plastigage between one of the main bearings and the crankshaft journal.  Torque to specification with a torque wrench.


Specification: _____ft/lb.

____3) Remove the main cap and observe the bearing clearance.


Bearing oil clearance: 0._____”


Instructor’s O.K._____________

____3) Use some oil to remove the plastigage.

____3) Repeat the plastigage procedure for the rest of the main bearings.

____3) Install the rear main bearing seal.

____3) Check the side clearance of the thrust main bearing with a feeler gauge.


Amount of clearance: 0._____”


Which number main bearing is the thrust main? _____

____3) Reinstall the main bearing caps.

____3) Torque to specification.


Torqued to _____ft/lb.

____3) Turn the crankshaft one complete revolution after installing each main cap.  Does it turn easily?
Yes_____ No_____


Instructor’s O.K._____________
Note: 
Complete the Piston/Ring/Bore Lab Sheet (on page 18) before completing the next section.

Install the Rings on the Pistons
____4) Install the oil rings:

____4) Install the expander spacer with the gap placed above the wrist pin.  Be sure that the ends of the expander spacer do not overlap.

____4) Install the top rail by rolling it on with the gap about 1” to one side of the gap in the expander spacer.

____4) Install the lower rail with the gap about 1” to the other side of the gap in the expander spacer.

____5) Install the compression rings

____5) Are there any identifying marks on the sides of the rings that denote “top”?


Yes_____ No_____

____5) Are there labels on the ends of the box that tell which rings are the top and which are the second compression rings.


Yes_____ No_____

____5) Are there instructions included with the rings?
Yes_____ No_____

____5) Lubricate the rings generously by soaking them in oil before installing them on the pistons.

____5) Install the piston/rod assembly in the vise.

____5) Use a ring expander to install the rings in their grooves

____5) If there are no instructions as to ring gap position, position the gaps so that they are on alternate sides of the piston skirt.

____5) Be sure that the rings move easily in the groove in all directions.


Instructor’s Signature ____________

____6) Install the Pistons in the Block
____6) Use a ring compressor and a piston hammer to install a piston and rod assembly.  Be sure to use rod bolt protectors.  Check the clearance of each rod bearing using plastigage.

Note: 
Install each piston assembly one at a time.  Install the rod cap and torque the connecting rod nuts before proceeding to the next one.  Do not remove the rod bolt protectors until the cap is to be installed.
____7) Install the Head(s)
____7) Install the head gasket

Is there a label on the head gasket that says “front”?


Yes_____ No_____

____7) Install the head and torque the head bolts in the correct sequence.


Draw the sequence below:

[image: image1.wmf]
What is the head bolt torque specification? _______

____8) Valve Adjustment – Check one of the following

____8) Pushrod Engines; install pushrods and adjust valves.  With hydraulic valve lifters, this is accomplished most easily before installing the intake manifold.

____8) OHC Engines; Valves are adjusted prior to installing the head.  Position the camshaft so that #1 cylinder is properly timed.  Valves for the #1 cylinder and its companion should all be nearly closed at this time.  When the pistons for #1 and its companion are at TDC, the head can be safely installed without bending valves.
____9) Install the Valve Covers
Torque the screws to 60 inch pounds with an inch pound torque wrench.  This is equal to 5 foot pounds.

Helpful Hint: If all of the screws seem to be breaking off, something might not be right.  Try to find out the source of this problem prior to breaking off all the rest of the screws.  If you’re just reading this after having performed the above operation, then this probably isn’t that helpful of a hint anyway.

____10) Install the front crankshaft seal in the timing cover.

____11) Install the timing cover and vibration damper.

____12) Install the oil pump.

____13) Install the oil pan.

____14) Re-assemble the rest of the engine and paint it.

____14) Roll the engine outside before painting it, so that the fumes don’t bother your classmates.

____14) Attach all parts to the engine that will be painted the same color as the engine.  These parts often include the intake manifold, valve covers, timing cover, and damper.

____14) Put grease on all exposed gasket surfaces prior to paining.

____14) Paint a “tack” coat first.  A tack coat is a light coat of paint that is allowed to get tacky before applying the second coat.


Instructor’s O.K. ____________
____15) Install the oil filter

____16) Fill the engine with the specified amount of oil.

____17) Prime the lubrication system by driving the oil pump (if possible on the type of engine that you are working on).  

Note:
At this point, you can install the distributor and have the instructor set the ignition timing if you do not know how to do it.
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