
Name                                      
Instructor’s O.K.                  
ENGINE DISASSEMBLY
LAB ASSIGNMENT SHEET

(Live Engine)
Select one student from the group to read and record each of the following as tasks are performed. 

Student’s Name                                                          

Fill in the sizes of parts at the appropriate time on the engine parts checklist in preparation for purchasing all of the parts that will be required for the rebuild.

Engine Make and Displacement                                                            
Number and arrangement of cylinders                                                            
      a.
Locate the correct repair manual and xerox a copy of the section that pertains to the engine being disassembled.

Instructor’s O.K.         
      b.
 Mount the engine on an engine stand using at least four bolts of the proper length.

        Remember: depth of thread contact area = 1.5 X bolt diameter.

Instructor’s O.K.        
      c.
While the engine remains upright, loosen all of the oil pan bolts. Sometimes the pan may loosen itself while you work on the disassembly of the top end. 

      d.    Remove the spark plugs so the crankshaft can be turned easily. 

      e.    What type of camshaft arrangement does this engine have?                                       
OHC      


                                                    Pushrod      
f.    Prepare head for disassembly.

        i.    Push-rod engines:
              (1)
Remove the valve lifters, label them with a felt marker to keep them in order for reassembly. The engine has:

flat tappets         
roller tappets         
              (2)
Loosen the rocker arms. Remove the pushrods, keeping them in order by pushing them through holes in a piece of cardboard.

           ii.    OHC (overhead cam) engines:

             
Before removing the cam belt or chain put the number one piston at TDC and note the location of the timing marks on the cam and the crank. Check this with the instructor.

Instructor’s O.K.              
      g.
Locate the sketch in the repair manual that shows how the camshaft and the crankshaft are timed.

           Draw a sketch of the cam timing below:
[image: image1.wmf] 

      h.    Remove the timing cover. 

        This engine uses:

                                (check one)
a belt      
a chain and sprockets      
gears      
     i.
Pushrod engines: 

        How much slack can be measured in the timing chain?                     “
      j.
Remove the cam drive assembly 

Note:
On pushrod engines, remove the cam sprocket and timing chain. Re-install the cam sprocket and finger-tighten one of its screws. This will help when the cam is removed.

      k.
Remove the cylinder heads. Be sure the engine is cool before disassembly. Tearing down a hot engine can result in a warped block and/or cylinder heads. Be certain that all screws have been loosened. Do not use a hammer or prybar. See the instructor if the head does not come off easily. When loosening the screws, use the reverse order of the tightening sequence listed in the service manual.

        Draw a sketch of the tightening sequence below.

[image: image2.wmf]
Check with your instructor before proceeding
Instructor’s Signature                
Block Disassembly
      1.
Remove the oil pan before turning the engine over so oil will not be dumped back into the engine. If this is done on the second lab day, the oil will have had a chance to run back down into the oil pan from the engine block. 

      2.
Put newspapers on the floor under the engine to catch any oil that falls on the floor.

      3.    Inspect tops of pistons:

a. Do any piston tops show signs of oil wash  (indicating oil consumption)?        


Yes      

No       

If Yes, which cylinder number(s)?               
b. Do any pistons or combustion chambers have an absence of carbon deposits (indicating an internal water leak)?                
Yes      

No      

If Yes, which cylinder numbers?               
     4.
Remove the ring ridges from the top of each cylinder using a ridge reamer. Do this before removing the pistons. Wipe the metal chips from the cylinder. Do not blow them out. 

Removed ring ridges? 
Yes      
    



  
            
No      
Instructor’s signature                
      5.
Turn the engine over so that the crankshaft main bearing caps are facing up.

      6.
Mark the main caps (if they are not already marked) to ensure that they will be returned to their original positions.) DO NOT INTERCHANGE THEM.

Yes      

Already marked       
         Draw a sketch below showing position of main cap marks
[image: image3.wmf]
      7.
Check the connecting rods for proper labeling. Are they marked according to the engine’s firing order?

Yes      

No      
List the Firing Order Here                                                                        

        Note: When marking rods, stamp them on the side away from the cam.

        
Did you mark numbers on all connecting rods/caps?
Yes      
Already marked      
      8.
Turn the crank to move each piston to BDC. Use a dial indicator type torque wrench to loosen one rod cap.               


What was the torque required to loosen it?

       ft. lbs.

Instructor’s O.K.           
      9.    Plastigage one connecting rod bearing.

Rod bearing clearance: 0.         “
      10.
Remove the connecting rod caps (one at a time). Get rod bolt protectors from your instructor. Install them and carefully push the rod and piston assembly out the top of the bore. Be careful not to let the rod bolts damage the crank journal.

      11.
Remove one of the bearing inserts and inspect it.  

                    centered           
    located to the side            
Where is the locating lug positioned?
 

      12.
Immediately re-install the rod cap so that it will remain with its mated connecting rod.

      13.    Rod bearing visual check:

                      Enter “ok” or “worn” below:

            
1
2 
3
4
5
6
7
8     

  
Upper:       
       
       
       
       
       
       
     

  
Lower:       
       
       
       
       
       
       
      

Describe any unusual bearing wear and the number of the cylinder(s):

      14.
Do any piston skirts have unusual wear?

Yes      
No      
      15.
Remove the vibration damper using the proper puller and an impact wrench (so the crank won’t have to be held from turning).

Vibration damper/timing cover seal surface condition? 

O.K.      
worn      
dirty      
            Will the damper require a repair sleeve?

Yes      

No      
      16.    Remove the fuel pump, if so equipped. 


O.K      

N/A      
      17.
After all of the students in your group have removed a piston, loosen and remove the main bearing cap and screws with a dial indicator torque wrench. What was the torque required to loosen them?

Front:         ft. lbs.   Intermediate #1                Intermediate #2             Rear             
             
Note: a click type torque wrench can be damaged if it is used to loosen bolts.

What is the front main bearing journal standard size specification? 


                         “
What size would a 0.010" front undersize main journal be?                          “
      18.
Plastigage one main bearing. Start with the front one.  

Note:
Be sure the surfaces of the block and main cap are really clean before checking clearance!  Dirt between these surfaces during reassembly will result in main bearing knock and lower oil pressure at idle.

Main bearing clearance: 0.             “
Check with your instructor to see if the main bearing clearance is acceptable.

Instructor’s O.K.                 
      19.
Remove the main bearing caps (be sure they’re marked). The oil hole in the bearing is located:


in the top half      
in the bottom half      
in both halves      
​      20.
Visually inspect the main bearings

Condition of the main bearings:           
good      

                                                       
worn      
Describe any unusual wear:

Are the thrust surfaces ok?                
Yes      

                                                         
No      
Which main bearing is the thrust main?     #            
      21.
Carefully lift out the crankshaft and stand it on end so it won’t warp. Leave the flywheel or flex-plate bolted to the crank, so it doesn’t get knocked over.
      22.
Inspect the crankshaft surface condition:


Check one:  smooth        rough      
How many main bearings does the crankshaft have?
                        

      23.    Measure the crankshaft with a micrometer. 

Main bearing journal standard size specification:

   1

   2

   3

   4

   5

Actual Main Journal sizes 

   1

   2

   3

   4

   5

Rod bearing journal standard size specification                                “

                                1       2         3      4         5         6
Rod journal sizes                                                            

Note: V-8's have only four double-wide rod bearing journals.

Bearing journal condition:

· tapered

· out-or-round ____

· good condition

Has the crankshaft been ground to a smaller size previously? 
Yes      

No      

      24.
Enter the size of the mains and rods on your required parts checklist.

      25.
Perform a crack check on the crankshaft:

Use a hammer to “ring” the counterweights:

Results?

· good

· bad







      26.    Is there a pilot bearing or bushing?

· pilot bearing

· pilot bushing

If there is no pilot, this means the crankshaft is from a              transmission-equipped vehicle.

manual      

 automatic      
      27.    Check the condition of the rear main seal surface.  
Check as many as apply:

dirty        smooth      
  worn         rough      
      28.
Remove the main bearings from the bearing caps.

With a felt marker, label the back of each one with its number and position (upper or lower: 1U, 1L, 2U, 2L, etc.)


Yes      

No      
      29.
Reinstall the main bearing caps on the block and  tighten them before hot tanking. 


Yes      

No      
      30.
Pushrod engine cam and lifter removal:

· With the engine still upside down, move the lifters to their highest position by turning the camshaft one complete revolution. The camshaft may now be carefully removed.  

· Spray the bottoms of the lifters with carburetor cleaner to remove the varnish from  them. Push the lifters out of their bores. Be sure the lifters are kept in order if they are to be used again.

      31.
Remove the cam bearings. Use the slide hammer and cam bearing driver. Knock the rear cam plug out using the cam bearing tool.

Are any valve lifters worn excessively?     Yes      
No      
            Were lifters kept in order?                 
Yes      
                                                         
No     
      32.
Knock the core plugs sideways and remove them from the block. 

             
Note: 
Be careful not to pound them into the side of a cylinder wall. Distorting a cylinder wall can result in a scuffed piston.

         




All core plugs removed? 
Yes       


No      
What size(s)                “
      33.    Remove oil gallery plugs from the block:

             
Oil gallery plugs removed?                 Yes      
                                                         
No      
            
 Was heat required?                         Yes      
                                                         
No      
      34.
Remove anything left on the block that is non-ferrous (not iron). The block may now be hot tanked.

      35.
Use the engine parts checklist to purchase all of the parts that will be required for the rebuild. 
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