Name_____________________ 

Instructor’s O.K._________________

LAB ENGINE DISASSEMBLY / ASSEMBLY ASSIGNMENT SHEET


Pushrod Engine 

(Camshaft in Block)

Note: If your engine is an overhead cam engine, go to page 9

Engine Manufacturer_______________________

Displacement__________

Have your team leader initial each of the items on the checklist as you complete them. 

Each student in the group must perform each of the items on the list before the next item is begun.

(LAB ONE)

____ 1. Mount the engine on the engine stand using at least four bolts of the proper length (thread contact area    =    1.5     X     bolt diameter).

____ 2. Locate the correct repair manual and photocopy the section that relates to the engine being disassembled. 

____ 3. Remove the oil pan.

____ 4. Remove the valve cover(s), intake and exhaust manifold(s). 

____ 5. Remove the spark plugs so the crankshaft can be turned easily. 

List the firing order below.  Draw the cylinder numbers

Example: 

____ 6. Move the crankshaft through the engine’s firing order bringing each piston to TDC. How many degrees did the pulley rotate from the time one cylinder was at TDC until the next one was?


(

This engine has ______cylinders.

____ 7. Stop any cylinder at TDC and locate it’s companion. Locate cam lobes (or lifters/pushrods) for each pair of companion cylinders. Verify that one of the companion’s valves are both “rocking” (one opening, the other closing) while the other companion has its valves fully closed. Verify this with your instructor.


Instructor’s O.K.____________

____ 8. Position any piston at TDC with its valve rocking. Which number is it?             What is the companion cylinder’s number?           

____ 9. Locate the cylinder’s companion.  Check the valve lash clearance for the  
    cylinder that is at the top of its compression stroke.

	Actual Clearance:
	Specification:

	Intake:  0._____”
	Intake: 0._____”

	Exhaust: 0._____”
	Exhaust: 0._____”

	Hydraulic Adjusters 
 Yes    No   
(no adjustment)
	


____ 10. Turn the crankshaft one revolution

____ 11. Remove the vibration damper using the proper puller (an impact wrench is handy here because the crank won’t have to be held from turning).

____ 12. Where does the puller attach to the pulley?    (check one)

_____ the inside

_____ the outside

____ 13. Remove the timing cover(s)

____ 14. Locate the sketch in the repair manual that shows how the camshaft and the crankshaft are timed. Draw a sketch of that below:

[image: image1.wmf]

____ 15. Verify that the engine’s cam timing is correct.

____ 16. Put a bag on the engine and park the engine and stand in their designated area.

(LAB TWO)
Head Disassembly
____ 17. Remove the valve lifters, label them with a felt marker to keep them in order for reassembly.  Are they flat tappets or rollers?

Flat tappets______  Rollers______ 
Note: 
Some V-6 engines do not allow removal of the lifters until the heads are removed. 

____ 18. Remove the rocker arm(s) or rocker shafts as needed, 

____ 19. Remove the cylinder head(s).  Be certain that all the 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]tc \l2 "Draw a sketch of the tightening sequence below:
____ 20. Use a valve spring compressor to remove one intake and one exhaust valve from the cylinder head. Adjust the width of the compressor jaws to fit the spring retainer. Adjust the travel of the compressor so that it just compresses the spring enough to remove the keepers.

Which one is the largest of the two valves: 
Intake_____  Exhaust_____

Are any parts of the valves magnetic?
(check below)

intake:             stem _____      tip _____      head_____

exhaust:          stem _____      tip _____      head_____

Valve guide seal fits the top of the guide: (check one)
tightly ______


free to move with the valve______

Note:    Many G.M. heads use an 0-ring valve guide seal.


G.M.   0-ring? ______

Are there shims under the valve springs?
Yes _____No ____

Note: Aluminum heads must have shims to protect the aluminum surface from the steel spring. Some cast iron heads have shims installed during head repair.

____ 21. Reinstall the valves in the head.

____ 22. Put the number one piston at TDC and note the location of the timing marks on the cam and crank.  Check this with the instructor.  

Note:
The crankshaft might need to be rotated 360( to get the cam timing marks in the correct position

Instructor’s O.K. _________________

____ 23. Remove the cam drive assembly (but not the cam).

This engine uses:(check one)

____ 23. a chain and sprockets

____ 23. gears

____ 24. Number of teeth on the cam gear or sprocket   
______

____ 25. Number of teeth on the crank gear or sprocket 
______

Block Disassembly

____ 26. Turn the engine over

____ 27. Remove and disassemble the oil pump.

The type of pump is: (check one)

____ 27. rotor

____ 27. internal / external (crescent or gerotor)

____ 27. gear type

____ 28. Locate the oil pump’s pressure relief valve and check its operation using a small screwdriver (be careful not to scratch the relief valve).

____ 29. Check the rods for proper labeling. Are they marked according to the correct cylinder numbers (see engine firing order)?

____ 30. Carefully remove the camshaft. Is there a thrust plate behind the cam sprocket?


Yes_____  No_____


What is the engine’s firing order?___________________________________

Which direction do the numbers on the connecting rods face when the engine is upright and viewed from the front?

· to the right

· to the left

· toward the center (v-type)

· toward the outside (v-type)

· the rods are not marked

Note: If they are not marked, mark them according to cylinder numbers listed on page 1 

____ 31. 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.


Team Leader O.K_____________

____ 32. Use a speed handle to remove the rod cap. Be careful not to let the rod bolts damage the crank journal. Install rod bolt protectors on the rod bolts.

Note:
Some engines use bolts that thread into the rod.

____ 33. Carefully push the piston rod assembly out the top of the bore. 

Note: 
Be careful that the piston and rod assembly does not slip out of the cylinder and fall on the floor. Immediately re-install rod cap on rod in the proper direction.

____ 34. After all of the students in your group have each removed a different piston, loosen and remove the main bearing cap screws. What was the torque required to loosen them?   


_______ft. lbs.

____ 35. 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.

Draw a sketch below to show how each main is marked.

[image: image3.wmf]
____ 36. Remove the main caps. Is there an oil hole in the bearing?


Yes_____ No_____ 

____ 37. Install a piston and rod assembly correctly in a vise.

____ 38. Use a ring expander to remove the compression rings.

____ 39. Are there identifying marks on the tops of the piston rings?   Draw a sketch of them below:


Check here if there are no marks  _____

The top ring is (check one) :

____ 39. moly

____ 39. chrome

____ 39. a regular cast iron ring

____ 40. Inspect for carbon in the back of the top ring groove.

Is there any?
Yes___ No___

____ 41. Remove and replace each half of one connecting rod bearing. Is the locating lug in the center, or on one of the sides?


center_____  


side_____

(Labs 3 and 4)

Reassemble the Block
____ 42. Check the repair manual for the bearing oil clearance specification.

List oil clearance specifications:
Main bearing:  0._____”


Rod bearing:  0._____”

____ 43. Install plastigage between one of the main bearings and the crankshaft journal. Torque to specification with a click type torque wrench.

Specification:  __________ ft / lb. 


Team Leader O.K.__________________ 

____ 44. Remove the main cap and observe the bearing clearance. 


Bearing oil clearance: 0._____”.

____ 45. Use some oil to remove the plastigage and reinstall the main cap. Torque to specification.  Repeat the clearance check on all other bearing journals.

____ 46. Check the clearance of the thrust bearing with a feeler gauge. 


Amount of clearance? 0._____”


Which number main bearing is the thrust main?        ______ 

____ 47. Install the top ring in the cylinder at BDC and use a piston (with no rings on it) to square it up. Check the piston compression ring end gaps with a feeler gauge.

____ 48. Install the piston rings. First install the oil control ring. Place the gap of the expander spacer above the wrist pin. Then, install the rails with one gap about 1" to one side of the other expander gap. The other gap is placed about 1" to the other side of the expander gap.

____ 49. Install the second piston ring. Use a ring expander. Position the gap at 90( to the wrist pin (above the piston skirt).

____ 50. Install the top piston ring. Position its gap on the opposite side of the piston from the second ring. 

____ 51. Use a ring compressor and a piston hammer to install one piston and rod assembly. Be sure to use rod bolt protectors. 

____ 52. Install plastigage on one connecting rod bearing. Do not use oil. 


Rod bolt torque specification: __________ ft / lb.

____ 53. Tighten and remove the rod cap. 
Plastigage clearance measurement _____

____ 54. Lubricate the bearing inserts and install each piston assembly one at a time.

____ 55.  Install the rod cap and torque its connecting rod bolts before proceeding to the next one. Do not remove the rod bolt protectors until the cap is to be installed. 

____ 56. Torque the connecting rod to specifications.

____ 57. Turn the crankshaft one complete turn after installing EACH rod cap. It should not bind. See your instructor to verify correct turning effort. 

____ 58. Install the camshaft, timing chain, and lifters.

____ 59. Before installing the cylinder head(s), locate each pair of companion cylinders. Is it possible to tell which of the pistons is at the start of its power stroke and which one is beginning its intake stroke?


Yes_____  No_____

____ 60. With the #1 piston at TDC, install the head(s).  Is the number one cylinder ready to fire, or its companion? 


#1 _______


Companion _______

If the number one piston is at the top of its compression stroke ready to begin the power stroke, which cylinder is starting its compression stroke? 


Cylinder #________

How many cylinders does this engine have?  ______

If this is a four or an eight cylinder engine answer the following question
If the number one piston is at the bottom of its intake stroke ready to begin its compression stroke, which cylinder will be at TDC ready to start its:


intake stroke #_____


power stroke #_____


Instructor’s O.K.__________________ 
____ 61. Install the valve covers and oil pan.  Torque the screws to 60 inch pounds with an inch-pound torque wrench.
Instructor’s O.K.__________________ 
____ 62. Re-assemble the rest of the engine, remove it from its stand. 

____ 63. Reinstall the mounting head bolts in the holes in the back of the engine. 

____ 64. Put a large plastic bag and return it to its proper place of storage. 


Instructor’s O.K.__________________ 
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