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Introduction

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 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  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 Method

2.1 Tools
-Socket set including, ratchet and a full range of socket sizes. (metric)
-Piston ring compressor

-Torque wrench
2.2 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.




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.
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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.

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.

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 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 71.31 71.24 71.36 71.3
diameter(mm)

Skirt 71.88 71.83 71.89 71.83
diameter(mm)

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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70/100

GENERAL COMMENTS

Instructor

Your introduction should really be Chapter 1 and
then the Health and Safety section would be
Chapter 2.

Pleased to see the inclusion of the Health and
Safety issues for this particular session are
included. Health and Safety legislation is also well
discussed.

Tools used during the session are listed.

Your methodology is provided in small steps which
makes it very easy to follow. | am also pleased that
you have been able to include hints and good
practice notes throughout your descriptions as well.

You could have included more detail in terms of the
size of socket that were used during each step.

I am really pleased to see that you have included the
tables of measurements within your report and that
you have analysed the results.

Your conclusion is brief and could have included
more reflection on how you found the session
personally,

Reference list is produced correctly. Your report is
also written and presented to a high standard. Well
done.
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RUBRIC: BACHELOR'S ASSESSMENT CRITERIA

LITERATURE

Very Good 60-
69%

(including reading, referencing, academic conventions and academic honesty)

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY
30-39%

SATISFACTORY 40-
49%

GOOD 50-59%

Little or no evidence of reading and/or reliance on inappropriate sources. Views and
findings mostly unsupported and non-authoritative. Referencing conventions used
incoherently or largely absent.

Poor engagement with essential reading. No evidence of wider reading. Reliance on
inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on
information gained through class contact. Inconsistent and weak use of referencing.

Engagement with a limited range of mostly relevant and credible sources but with
some reliance on information gained through class contact. Some omissions and
minor errors. Referencing conventions evident though not always applied accurately
or consistently.

Engagement with an appropriate range of literature, including sources retrieved
independently. Some over-reliance on texts rather than other sources. Referencing
may show minor inaccuracies or inconsistencies.

VERY GOOD 60-69% Engagement with a wide range of literature, including sources retrieved independently.

EXCELLENT 70-84%

EXCEPTIONAL 85-
100%

K & U SUBJECT

Selection of relevant and credible sources. Generally sound referencing, with no/very
few inaccuracies or inconsistencies.

Engagement with an extensive range of relevant and credible literature. Consistently
accurate application of referencing.

Exceptional engagement with an extensive range of relevant and credible literature.

High-level referencing skills consistently applied.

Excellent 70-
84%

Knowledge and Understanding of Subject. Extent of knowledge and understanding of concepts and
underlying principles associated with the discipline.

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY

30-39%

SATISFACTORY 40-
49%

GOOD 50-59%

Major gaps in knowledge and understanding of the basic underlying concepts and
principles of the subject matter. Inclusion of irrelevant material. Substantial
inaccuracies

Gaps in knowledge of the basic underlying concepts and principles, with flawed or
superficial understanding. Some significant inaccuracies and/or irrelevant material.

Limited knowledge and understanding of the basic underlying concepts and principles
within the subject area. Some elements may be missing

Knowledge of the basic underlying concepts and principles is accurate with a good
understanding of the field of study but lacks depth and/or breadth.



VERY GOOD 60-69% Competent knowledge of the basic underlying concepts and principles. Exhibits very
good understanding

EXCELLENT 70-84% Excellent knowledge and understanding of the basic underlying concepts and
principles of the subject.

EXCEPTIONAL 85-  Exceptional, detailed knowledge and understanding of the basic underlying concepts
100% and principles

C&I SKILLS Excellent 70-
84%

(Evaluate underlying concepts and principles of a subject and interpret qualitative and quantitative data in
order to develop lines of argument and make sound judgements.)

OUTRIGHT FAIL 0-  Wholly or almost wholly descriptive work. Little or no evaluation of the underlying
29% concepts and principles. Failure to develop arguments, leading to illogical or invalid
judgements. Minimal or no use of evidence to back up views.

UNSATISFACTORY  Largely descriptive work, with superficial evaluation of the underlying concepts and

30-39% principles. Weak interpretation of data, flawed development of arguments and
judgements. Information accepted uncritically, uses generalised statements made with
scant evidence and unsubstantiated opinions. I[deas sometimes illogical and
contradictory

SATISFACTORY 40- Limited attempt at evaluation of the underlying concepts and principles, tending

49% towards description. Can interpret qualitative and quantitative data but with some
errors. Some evidence to support emerging arguments and judgements but these may
be underdeveloped or with a little inconsistency / mis-interpretation.

GOOD 50-59% Good evaluation of the underlying concepts and principles. Can interpret qualitative
and quantitative data, with minor errors. An emerging ability to use evidence to
support the argument. Mostly valid arguments and logical judgements.

VERY GOOD 60-69% Sound evaluation of the underlying concepts and principles. Can interpret qualitative
and quantitative data accurately. Ability to devise arguments using evidence to make
mostly appropriate and valid judgements.

EXCELLENT 70-84% Excellent evaluation of the underlying concepts and principles. Can interpret
qualitative and quantitative data accurately and with some insight. Excellent ability to
devise arguments using evidence and make appropriate and valid judgements

EXCEPTIONAL 85- Exceptional evaluation of the underlying concepts and principles based evidence.
100% Outstanding interpretation of qualitative and quantitative data. Exceptional ability to
devise arguments using evidence and make wholly appropriate and valid judgements

PRAC SKILLS Good 50-59%

(Different approaches to solving problems in particular contexts.)

OUTRIGHT FAIL0- Limited or no use of taught, basic methods, materials, tools and/or techniques. Little
29% or no appreciation of the context of the application. Very weak evidence of different



UNSATISFACTORY
30-39%

SATISFACTORY 40-
49%

GOOD 50-59%

approaches to problem-solving in particular contexts.

Rudimentary application of taught, basic methods, materials, tools and/or techniques
but without consideration and competence. Flawed appreciation of the context of the
application. Weak evidence of different approaches to problem-solving in particular
contexts.

An adequate awareness and mostly appropriate application of basic methods,
materials, tools and/or techniques. Basic appreciation of the context of the
application. Can identify problems in particular contexts and propose basic alternative
approaches or solutions though there may be errors.

A good and appropriate application of basic methods, materials, tools and/or
techniques. Clear appreciation of the context of the application. Good evidence of
different approaches to problem-solving in particular contexts and proposes mostly
appropriate solutions.

VERY GOOD 60-69% A very good application of a range of basic methods, materials, tools and/or

EXCELLENT 70-84%

EXCEPTIONAL 85-
100%

PROF PRAC

techniques. Very good consideration of the context of the application. Very good
evidence of different approaches to problem-solving in particular contexts and
proposes appropriate solutions.

An advanced application of a range of taught, basic methods, materials, tools and/or
techniques. The context of the application is well considered, and insightful. Excellent
evidence of different approaches to problem-solving in particular contexts and
proposes appropriate solutions.

Exceptional levels of application and deployment skills in particular practical contexts.
Outstanding identification of problems in particular contexts and formulation of
wholly appropriate, thoughtful solutions / different approaches.

Excellent 70-
84%

(Communicate the results of their study/work accurately and reliably, and with structured and coherent
arguments; the qualities needed for employment requiring the exercise of some personal responsibility
within a structured and managed environment.)

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY
30-39%

SATISFACTORY 40-
49%

Work is poorly structured, disorganised, inaccurate and/or confusingly expressed.
Very weak use of language and/or very inappropriate style. Failure to work effectively
individual or as part of a group. Little or no evidence of the skills for employment
requiring the exercise of some personal responsibility.

Work is poorly presented in a disjointed manner. It is loosely, and at times
incoherently, structured, with information and ideas often poorly expressed. Weak
use of language and/or inappropriate style. Flawed approach to individual or group
work, meeting only partial obligations to others. Limited evidence of the skills for
employment requiring the exercise of some personal responsibility.

Mostly ordered presentation and structure in which relevant ideas / concepts are
reasonably expressed. Work may lack coherence and/or accuracy in places. Can work
as part of a group, meeting most obligations to others but perhaps with limited



GOOD 50-59%

involvement in group activities. Demonstrates the basic skills for employment
requiring the exercise of some personal responsibility, with some areas of minor
weakness.

Mostly coherent, organised and accurate work, in a suitable structure and is for the
most part clearly expressed. Can work effectively independently and/or as part of a
team, with clear contribution to group activities. Demonstrates the skills for
employment requiring the exercise of some personal responsibility, with some areas
of strength and some of minor weakness.

VERY GOOD 60-69% Work is accurate, coherent, fluent, well-structured and organised. Can work

EXCELLENT 70-84%

EXCEPTIONAL 85-
100%

effectively independently and/or as part of a team, with very good contribution to
group activities. Demonstrates very good skills for employment requiring the exercise
of some personal responsibility, with just occasional minor weakness.

Work is coherent, very fluent and is presented professionally. Can work effectively
independently and/or as part of a team, with an excellent contribution to group
activities. Demonstrates excellent skills for employment requiring the exercise of
some personal responsibility with an appetite for further development.

Work is accurate, exceptionally coherent, very fluent and presented well. Can work
effectively independently and/or as part of a team, with an exceptional contribution to
group activities. Demonstrates exceptional skills for employment requiring the
exercise of some personal responsibility with an appetite for further development
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