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1. [bookmark: _Toc536546608]Introduction
1.1 [bookmark: _Toc536546609]Background and Engine
The engine used for disassembly is a 1.4L Ford Four Cylinder. The engines were already on the engine stand and had the accessories removed like power steering pump and alternator. There were three people per engine. 
1.2 [bookmark: _Toc536546610]Workshop Aim
The aim of the session was to safely strip the 1.4L engine to the bare block. Each part was removed and examined to understand its function, how it is made and why. It would also be valuable to understand how the parts are efficiently fitted to the engine when they are assembled. 
2. [bookmark: _Toc536546611]Research
2.1 [bookmark: _Toc536546612]Health and safety
Users of Personal Protective Equipment must make sure it is used correctly and worn at all times to make this workshop session as safe as possible. 
3. [bookmark: _Toc536546613]Health and Safety
3.1 [bookmark: _Toc536546614]Heavy Parts
Heavy components were being disassembled off the engine, This included parts like the head, sump and crankshaft. These parts are heavy so handle with care and think about where the part will be placed before carrying the part to reduce the risk of an injury. Ask for help when carrying the heavy objects and make sure everyone is wearing full PPE, in case the heavy object is dropped. This PPE should most importantly include steel toe capped boots.
3.2 [bookmark: _Toc536546615]Pinching 
The engine parts are machined pieces so therefore are sharp. Do not run fingers along edges as could cause cutting. Don’t get fingers caught in sharp edges as they can cause pinching, especially between the head and the block. 


4. [bookmark: _Toc536546616]Process[image: ] Figure 4.1: Complete 1.4L engine

1. First, there was the 1.4L Ford four cylinder on the engine stand. The engine had no fluids or auxiliary parts. Then the tools required for the disassembly were placed on the work bench.
2. The first thing removed off the engine was the ignition coils from the top of the engine. This exposed the spark plugs and removed a large piece of metal off the back of the engine. 
3. After the ignition coils were removed, the intake manifold was next. This was tricky to remove as some bolts were hard to reach as they had poor access. Eventually it came off leaving the fuel rail exposed. [image: ] Figure 4.2:Exposed head

4. Next, the fuel rail was removed. This lifted straight off with the fuel injectors in one simple step. 
5. The plastic engine trim was next to be removed from the top of the engine. This was fixed to the engine using many 8mm bolts. This revealed the camshafts and made removing the spark plugs easier 
6. To remove the camshafts, the plastic trim needed to be removed of the front of the engine. To do this, the water pump pulley and crank pulley needed to be removed. Now, the camshaft pulleys were able to be removed. The pulleys were tight and did require a large amount of force. To apply this force, an impact wrench was used. [image: ] Figure 4.3: Head Removed

7. The camshaft bearing caps were removed next. The camshafts were then able to be lifted off the engine. Remember which one is which. They can be identified as one will have a timing lobe so the engine knows its timing. 
8. Once the cam shafts have been removed, the head can be loosened and removed. There were eight head bolts removed, then the head was able to be lifted off the block. Caution was used when removing the head as it does have sharp edges and is heavy. [image: ] Figure 4.4: Empty block

9. Earlier the pulley was removed off the water pump, now the entire water pump can be removed off the front of the engine.
10. The head gasket came off next as well as the engine thermostat housing from the side of the block being careful not to drop the thermostat. This was a good time to check the head gasket. Usually, when disassembling and reassembling an engine head gasket and head bolts are replaced as they’re turned plastic as they’re under high stress so therefore stretch. 
11.  Next to come off was the sump, so the engine had to be turned over. This was done by rotating the engine on the engine stand. 
12. To remove the sump off the block, there were many bolts to undo. Once off, the oil pick up and splash guard are visible. 
13. With access to the oil pick up now there, undo the three 8mm bolts holding the pick up. This allows the splash guard to be removed. 
14. Also the oil pump can be removed off the front of the engine now the sump is off. This will slide forward off the crankshaft. 
15. To remove the crankshaft, the main caps need to be removed off the block. The big end caps and bearings also need to be removed off the connecting rods to release the crankshaft. Make sure the pistons don’t fall out of the block as the engine is upside down. Friction should hold the piston in place. 
16. The crankshaft was then lifted out of the engine. 
17. Next the engine needs to be rotated on the engine stand to be the correct way up. Bearings may fall out at this point.[image: ] Figure 4.5: Removed Parts

18. Now, the pistons were lifted out of the top of the block. They were stiff as they were held in with friction and had no oil as the engine was dry. 
19. Once the pistons were lifted out, the engine was disassembled. 





5. [bookmark: _Toc536546617]What was achieved
The engine was dissembled safely and the function of the parts understood.
6. [bookmark: _Toc536546618]Feedback
Barry John said about removing pistons from the top of the engine as they don’t fit through the bottom of the block and would cause more work to get them back through the cylinder. This advice made the disassembly a lot more efficient. 
7. [bookmark: _Toc536546619]Evaluation
Overall the engine was fully disassembled in the 3 hour session safely, efficiently and in an organised manor to make sure reassembly is simple. An understanding of how an engine works was achieved.
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