Reassemble Engine
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This LAB SHEET addresses the following NATEF task:
C. 15. Reassemble engine components using correct gaskets and sealants.
 
 
Describe the vehicle being worked on:
 
Year





Make




Model
 
VIN 





Engine type and size
 
WARNING: Make sure every sealant you use on today's engines is oxygen sensor safe.
 
1. Visually inspect the bolts. Threads must be clean and undamaged. Discard all bolts that are not acceptable. Describe the condition of the bolts:
 
2. Gather new gaskets for the engine. Never reuse old gaskets. Even if the old gasket appears to be in good condition, it will never seal as well as a new one. Protect the new gaskets by keeping them in their packages until it is time to install them.
 
3. Make sure all surfaces are free of dirt, oil deposits, rust, old sealer, and gasket material.
 
4. Check the condition of the balancer shaft or crankshaft pulley hub. Make sure the surface is smooth. If the surface is not smooth, the seal will not be able to seal. What can be done if the pulley hub has a groove in it?
 
5. Before installing the oil pan and gasket, check the flanges for warpage. Use a straightedge or lay the pan, flange side down, on a flat surface with a flashlight underneath it to spot uneven edges. Carefully check the flange around bolt holes. What were the results of this check? If the flange is distorted, what should you do?
 
6. Once it has been determined that the flanges are flat, install the oil pan with a new gasket.
 
 
7. When replacing the timing cover, remove the old gaskets and seals from the timing cover and engine block.
 
8. Install a new crankshaft seal using a press, seal driver, or hammer and a clean block of wood. When installing the seal, be sure to support the cover underneath to prevent damage.
 
9. If the timing cover extends over the front lip of the oil pan, the front portion of the oil pan gasket will be exposed. With a sharp knife or razor blade, carefully cut off the front exposed portion of the oil pan gasket. Did you need to do this? _________________________________________________________________________
 
10. Apply a light coating of adhesive or sealant on the timing cover and position the gasket on the cover. Finally, mount the timing cover and torque the bolts to specifications. Check the service manual to see what type of adhesive or sealant you should use. Record the manufacturer's recommendations.
 
11. Install the vibration damper (harmonic balancer) by carefully pounding on it, or using a special installation tool. In most cases, the damper is installed until it bottoms out against the oil slinger and the timing sprocket. It is best to stand the engine block on end and support the crankshaft if the damper must be pounded on. Check the service manual to see how the damper should be installed. Describe the procedure here.
 
 
 
12. Some vibration dampers are held to the crankshaft by a retaining bolt. Be sure to install the large washer behind the retaining bolt on these engines. Tighten this bolt to specifications. The specifications are:
 
13. Before installing the valve cover, make sure the cover's sealing flange is flat, and then apply contact adhesive to the valve cover's sealing surfaces in small dabs. Mount the valve cover gasket on the valve cover and align it in position. If the gasket has mounting tabs, use them in tandem with the contact adhesive. Allow the adhesive to dry completely before mounting the valve cover on the cylinder head. Torque the mounting bolts to specifications. The specifications are: ____________________________________________________
 
14. The intake manifold gasket seals the joint between the intake manifold and the cylinder head. To be sure the gasket will seal, check its fit before installing it. On steel shim‑type gaskets, it is necessary to put a thin and even coat of positioning sealant around the vacuum port openings and a small bead of RTV silicone around the coolant openings. Install the intake manifold with a new gasket and tighten the fastening bolts to the recommended torque specification. The specifications are: __________________________________________
 
15. Install the thermostat and water outlet housing. Install the thermostat with the temperature sensor facing into the block. Make sure the gasket is positioned properly. Use the sealant recommended by the manufacturer. Take care not to tighten the housing unevenly. Tighten each mounting bolt a little at a time and tighten to specifications. The specifications are:
 
16. Exhaust manifolds may or may not require a gasket; check the service manual. Also check the manual for tightening sequence and torque specifications. Record this information here.
 
 
 
 
 
17. Place the exhaust manifold into position. Tighten the bolts in the center of the manifold first to prevent cracking it. If there are dowel holes in the exhaust manifold that align with dowels in the cylinder head, make sure that these holes are larger than the dowels.
 
18. Reinstall the engine sling to remove the engine from the engine stand. 
 
19. Raise the engine into the air on a suitable hoist, and remove the engine stand mounting head.
 
20. Set the assembled engine on the floor and support it with blocks of wood while attaching the flywheel or flex plate.
21. Make sure you use the right flywheel bolts and lock washers. These bolts have very thin heads and the lock washers are thin. Make sure that the bolts are properly torqued and tightened in the correct sequence. The torque specifications are:
 
22. If the vehicle has a manual transmission, install the clutch. Make sure the transmission's pilot bushing or bearing is in place in the rear of the crankshaft and that it is in good condition. Does the vehicle have a manual transmission? What condition is the plot bearing or bushing in?
 
23. Assemble the clutch onto the flywheel. Start the bolts by hand. Make sure the disc is installed in the right direction. There should be a marking on it that says "flywheel side."
 
24. Using a clutch‑aligning tool, align the clutch disc. Then, tighten the disc and pressure plate to the flywheel. Tighten the bolts in the proper sequence and to the correct torque. The specifications are:
 
25. On cars equipped with automatic transmissions, install the torque converter, making sure that it is correctly engaged with the transmission's front pump. The drive lugs on the converter should be felt engaging the transmission front pump gear.
 
26. The motor mount bolts may now be installed loosely on the block. The bolts are left loose during engine installation so that the mounts can be easily aligned with the front mount brackets. Check the condition of the mounts and describe your findings here.
 
Instructor's Comments
 
 
