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[bookmark: _Toc116783]Introduction

[bookmark: _GoBack]During this session the block will be reassembled with pistons, conrods, crankshaft, sump, end bearing and crank pulley. With the engine in its current stage of disassembly the following components will be measured to check the levels of wear, Piston skirt and crown and big end bearings.


1.0 [bookmark: _Toc116784]Health and Safety

PPE – Steel toecap boots and a dust coat. 

Before working ensure that the bolts holding the engine on the stand are all present and secure. Next check the pin that locks the rotation of the engine making sure it is also present and secure. This is imperative as the engine is very heavy and can easily cause harm to anything it may fall on.

1.1 [bookmark: _Toc116785]Health and Safety Executive
There are two main laws which detail the responsibilities of an employer pertaining to personal protective equipment, the personal protective equipment regulations 2002 and the personal protective equipment at work regulations 1992. These include among others the following when applied to the workshop, reducing the risk from hazards such as slipping, cuts and punctures and heavy loads. The advice given by HSE is to require workshop users to wear proper boots with proper souls. This is included in the risk assessments done by the university and is a requirement of anybody working in the workshops. (HSE,2019)
The responsibilities of employers and employees are as follows, the employer must investigate what PPE is required and where they supply the equipment maintain and store it properly, as well as providing proper guidance on its use. The employee must use any provided PPE and any equipment which the risk assessment calls for. (HSE,2013)

2.0 [bookmark: _Toc116786]Method

2.1 [bookmark: _Toc116787]Tools

-Socket set including, ratchet and a full range of socket sizes. (metric)

-Piston ring compressor

-Torque wrench

2.2 [bookmark: _Toc116788]Procedure

1)Ensure that the engine block is securely mounted to the engine stand via the adaptor plate.
2)Rotate the engine block such that it is upside down showing the main bearings for the crankshaft.
3)Insert the shells into the main crank bearings and the thrust bearing into the center location. 
[image: ]4)Align the crankshaft in the correct direction and carefully lowed it into the bearings, it is important to get it straight otherwise it will not lower properly and damage may be caused if forced. Once this is done you should see approximately what figure 1 shows.









Figure 1 – The crank has been lowered in and one con rod connected.

5)For safety purposes before rotating the engine to put the pistons in take the other half of the bearings and put them in the frame and bolt it on as shown in figure 2. Do not put it on tightly as it will need to come off again soon.

[image: ]
Figure 2 - The underside of the block with the frame ready to be bolted in.

6)Now rotate the block 90 degrees such that the cylinders are approximately horizontal.
7)The next stage is to insert the piston conrod assemblies into the cylinders. To do this take the piston ring compressor and open it sufficiently to slip over all three rings on the piston. Figure 3 shows the rings that need to be compressed. The bottom ring is an oil control ring which ensures that only a small amount of oil is used to lubricate the cylinder walls.

[image: ]
Figure 3	 - Piston, upper two discs are compression rings third is an oil control ring.


8)Now the rings are compressed ensure that the compressor is on straight if not square it up against the bench.
9)Take the whole assembly to the relevant cylinder, ensure that the conrod is lined up for the big end to mate to the crankshaft and carefully slide in until the ring compressor stops you. Use the end of a mallet to tap it square with the top of the block.
10)Again using the handle of a mallet, firmly tap the top of the piston into the cylinder. If it does not work first time check the rings are properly compressed and try again until it works.
11)Repeat the process for all four cylinders.
12)Now to connect the big ends of the conrod to the crankshaft, keeping the engine horizontal, remove the plate that was securing the crankshaft in and reach into cylinder 1 to get the end of the conrod. Pull it down towards the crankshaft until the big end is seated around the relevant part of the crank.
13)Now take the other half of the big end and bolt it onto the crank to complete the attachment of the con rod to the crankshaft. Repeat steps 12 and 13 for all cylinders.
14)Put the plate back on and bolt it in securely using the correct torque settings.
15)Now take the sump and ensuring it is the correct way around built it on going around tightening each bolt evenly.







2.3 [bookmark: _Toc116789]Measurements


Table 1 – Measurements taken form pistons showing the difference in wear rates between the crown and the skirt.
	Piston:
	1
	2
	3
	4

	Crown diameter(mm)
	71.31
	71.24
	71.36
	71.3

	Skirt diameter(mm)
	71.88
	71.83
	71.89
	71.83



Table 1 shows that the crown or top lip of the piston wear faster than the skirt. This may be because the crown is far more likely to come into contact with the cylinder walls.

Table 2 – Measurements from the shell bearings in the big ends. First number is thickness at the end and second value is the thickness of the center.
	Bearing
	1
	2
	3
	4

	Rod half
	1.45:1.5
	1.45:1.52
	1.44:1.55
	1.43:1.53

	Crank half
	1.46:1.50
	1.45:1.52
	1.44:1.48
	1.43:1.53



Table 2 shows the various wear rates of the big end bearings. 





Conclusion

During this session we reassembled the bottom end of the engine and measured various components which tend to wear, it was useful to find out that ford advises whenever one of this type of engine is stripped for repair the crank and the head should be replaced as they warp when removed.
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