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[bookmark: _Toc31585554]Introduction
[bookmark: _Toc31585555]Aims 
The aim of this report is to outline in detail the steps required in order to break down a 1.4 litre Ford engine in a three-hour session inside the engine workshop.
[bookmark: _Toc31585556]Objectives
During this report, the complete process of dismantling the engine to the point of taking out the pistons and crankshaft. This will include the tools required, techniques involved, and processes required to carry out the task.




[bookmark: _Toc31585557]Background Research 

Working in a workshop carries many risks. Therefore, there are many guidelines and rules that must be followed whilst inside an engineering workshop. As stated by the Health and Safety Executive, the majority of injuries and illnesses that occur in workshops are due to manual handling and slips, trips or falls. For this reason, there is plenty of literature available regarding reducing the likelihood of these injuries happening. In order to attempt to prevent trips and slips; workshops should provide non-slip flooring, train employees to keep the floors unobstructed and fill any holes or cracks in the floor which could cause a trip (Health and safety in engineering workshops). 

With regard to manual handling, all employers are required to, if reasonably possible, remove the need for manual handling. This can be related to the engine workshop by using an engine hoist or a crane in order to transport and lift the engines. This drastically reduces the risk of injuries being caused by manual handling. All employees must also be trained to correctly lift and transport objects by hand and always remain within their limits. They also have a responsibility to carry out tasks in line with their training. The task should be evaluated, and the risk reduced to be as low as reasonably possible (Health and Safety Executive, 2020).

During this workshop session, full personal protective equipment (PPE) was required. This consists of steel toed safety boots or shoes, these are to protect feet from possible falling tools or items; an overcoat to protect clothing from any oils that may be present on the engines or ancillaries; and barrier cream to create a barrier between the hands and any potentially harmful substances that could be found in the workshop.




[bookmark: _Toc31585558]Methodology

[bookmark: _Toc31585559]Equipment Required

· Engine stand
· 1/4 “ drive ratchet and socket set
· 3/8” drive ratchet and socket set
· 3/8” drive breaker bar
· Combination spanner set (8mm–22mm)
· T55 male torx bit

[bookmark: _Toc31585560][image: ]Required Method

Upon entering the engine workshop, the required tools from the list above were laid out on the workbench for ease of access as can be seen in Figure 1. The engine was also pre-mounted on the engine stand as in Figure 2. 

[image: ]The first step to dismantling the engine was to remove the majority of the ancillaries, these are seen as the black plastic parts on the engine in  Figure 2 below. These ancillaries include the intake manifold, fuel rail, coil packs, throttle body, cam gear cover and cam cover. [bookmark: _Ref31582608][bookmark: _Toc31585563]Figure 1: Required tools laid out on the work bench









[bookmark: _Ref31582596][bookmark: _Toc31585564]Figure 2: Engine mounted to the engine stand

[image: ]Once the ancillaries are removed, the camshafts and gears are exposed. These are held in using caps. For this 1.4 litre Ford engine, each camshaft has five caps. Four of these are identical with similar bolts but one of these caps is slightly taller and is located next to the cam gears. These can be seen in Figure 3. The taller caps are held in place using black bolts instead of silver bolts.[bookmark: _Ref31582661][bookmark: _Toc31585565]Figure 3: Engine with the camshafts and caps visible


Before removing the camshafts, the tension must be released from the cam belt. This is done by moving the belt tensioner to its loosest point and using a key to lock it into position. This allows the cam belt to be removed from the gears, hence freeing the camshafts. The camshaft caps can now be removed with the black bolts remaining with the tall caps to ensure they are replaced correctly upon reassembly. Now that that caps have been removed; the camshafts may be removed.
[image: ][bookmark: _Ref31582558][bookmark: _Toc31585566]Figure 4: Engine head with valve shims visible

Once the camshafts have been removed, the valves are exposed as shown in Figure 4. The valves in this engine have shims on top to account for slight inaccuracies in the valve clearances due to the engine being mass produced to a budget. Each of these shims are a set size for a specific valve so must be replaced on the same valve they were taken from. Once these have been removed, the head may be removed by extracting the ten T55 head bolts visible between the valves in Figure 4. These bolts are removed, and the head can be lifted from the block with relative ease. At this point the remainder of the engine consists of the block, the crankshaft [image: ]and pulley, cambelt and tensioner. The engine will then look similar to Figure 5. This was the finishing point for the session.[bookmark: _Ref31582883][bookmark: _Toc31585567]Figure 5: Engine block






























[bookmark: _Toc31585561]Conclusion

By the end of this workshop session, the complete engine had been stripped of most of the ancillaries. The cam cover had been removed along with the cam gears, camshafts, cambelt and the head. This left just the block and a couple of less obstructive ancillaries attached to the block. From this point, the engine disassembly is able to be continued to remove the sump and then the pistons, conrods and crankshaft. The valves can also be removed from the head.

During this workshop session, the most important lesson learned seemed to be to replace bolts in their origin where possible to make the reassembly of the engine much more streamlined and to avoid components having to be fitted multiple times to find the correct bolts. The parts should also be laid out in order as they are removed to ensure they are replaced in the correct order.
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