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Date: 22" November 2019, 1pm

Location: 021a

Instructor: Barry John

Session Aims: - To finish taking apart the engine
- To measure components of the engine
- To begin to rebuild the engine

1 Health and Sn'h::t\,.-

Before the session commences, barrier cream must be applied to help protect hand. Steel toe
cap boots must be worn to protect feet from injury that could be cause by heavy objects; as
well as a lab coat to protect clothes and skin from harmful materials, such as oil. The mean
health and safety concern for this session was the risk of injury from large objects falling
from the engine, for example, a piston.

2 Materials and Equipment

1.4L Ford Engine
Ratchet set

3 Taking Apart the Engine
The final steps to taking apart the engine was removing the crankshaft and the four pistons. In
figure one the crankshaft is still in the engine. The crankshaft is one of the main components

that makes the engine rotate.

Figure 1: Engine containing the crankshaft and the pistons.




“A piston is at the heart of a reciprocating engine. It consists of a moving cylinder of metal
ith piston rings to achieve an air-tight seal once it is installed within the engine cylinder.

combustion™and exhaust process takes place above the cylinder head, which forces the piston
to move up and down (or in and out in a flat engine) within the cylinder, thereby causing the
crankshaft to turn” (Haynes, 2020).

“The terminology of a crankshaft is quite specialist, so we'll start with naming a few parts.

A journal is the part of a shaft that rotates inside a bearing. As can be seen above, there are
two types of journal on a crankshaft - the main bearing journals form the axis of rotation for
the crankshaft, and the connecting rod journals are secured to the ends of the connecting rods,
which run up to the pistons” (How Cars Work)

Figure 2: Labelled Crankshaft
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When the crankshaft is removed, the conrods are revealed attaching the piston to the

crankshaft. As seen in figure three, the conrod is detached from the piston, however when
attached there are conrod bearings on each end, big end bearings and small end bearings.  gum
These bearings allow the big end of conrod to move freely around the crankshaft, while the
small end can move freely with the piston. This causes a smooth rotation from both ends

helping the engine to run smoothly and efficiently. When a conrod bearing breaks there is

metal to metal contact between either the conrod and crankshaft or the conrod and the piston.
This causes an increase in friction, resulting in an increase in heat. This will eventually cause

the engine to seize (Threewitt, C. 2020).




Figure 4: Engine body.

The four cut out are where the piston heads rise and fall when the engine is running, this is
called the cylinder bore. These are cut very precisely so that there is no rattle between the
piston heads and the body. There are also pistons seals that create a seal between the piston
and the cylinder bore in order to reduce chances of hydraulic fuel leaking (Martin’s Rubber,
2017). This also creates a vacuum between the piston and the cylinder bore, this also protects
the components from damage caused friction.

“Piston seals are intended to prevent leakage past the piston and therefore maximise the
efficiency of a system. Pressure can either be applied in one direction only (single acting) or
from either direction (double acting) to drive the ram to which the piston is fixed both in and
out” (Martin’s Rubber, 2017).

Once the pistons are removed, the engine is fully dismantled.




Once this was completed each of the components that were previously removed were
measured. This is to improve understanding of tolerances for materials used in an engine

When the measuring was completed the rebuilding of the engine began. To start the pistons
were dropped into the cylinder bore and the conrods were reattached to the crankshaft,
making sure to include all of the bearings. Each conrod connects to the crankshaft with two
bolts. Once all eight of there are in place the pistons are secured to the engine. The ten mains
bolts are put in first to hold everything in place. The next step is to secure the head gasket
onto the top of the crankshaft. Finally, the sump is bolted back on.

By the end on the session the engine was partly rebuilt as seen in figure five.

Figure 5: Engine Rebuilt with sump.




Cherise Threewitt (2020) How long do crankshatft bearings last? Available at:
https://auto.howstuffworks .com/under-the-hood/car-part-longevity/crankshaft-bearings-
last.htm (Accessed 1* February 2020)

Haynes (2020) What is a piston, and what does it do? Available at : https://haynes.com/en-
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Workshop Technical Report

GRADEMARK REPORT

FINAL GRADE

/100

GENERAL COMMENTS

Instructor
Engagement with Literature Skills

You have included research into the engine and
referenced it. See the comment attached to the report
about using quotes.

For the assignment brief you were asked to research
into health and safety legislation. You have not done
this as far as | can tell.

Knowledge and Understanding Skills

PPE required is included and you have explained why
each item is required.

Short tools list included, which size sprockets did you
use from the ratchet set? What about the engine stand
etc.

Cognitive and Intellectual Skills

The information relating to the engine that you have
researched is interesting and does explain the process
in removing the components.

However | wanted to hear how you had removed them
and your description of the process. | think there might
be a mixture of your comments and those from
research but it is not clear.

Good use of images. More information could have been



included on the steps taken, such as which size
sockets were used for which

Practical Skills

There is no reflection or discussion on how the session
went.

Transferable Skills for Life and Professional
Practice

As a technical report it would have been best to start
with an introduction which sets out what the report will
cover.

Remember to check the assignment brief before
submitting work, to ensure that you have included
everything required.

PAGE 1

PAGE 2

PAGE 3

. Comment1 | = Literature

Where is the research about Health and Safety legislation?

Comment2 | = K&U Subject

Good explanation

Comment3 | = K&U Subject

Did you use all the sizes from the set or just particular ones?

Comment4 | & ProfPrac

Figure numbers should go below the image.



PAGE 4

Table numbers go above.

PAGE 5

Comment5 | = Literature

Rather than include long quotes, in the future put the information in your own words, then cite the
information.

That way it shows that you understand the information yourself but still gives credit to the original
source.

Comment 6 | = Literature

If this image isn't your own it should be referenced.

Comment7 | == C&lSkils

It is unclear if this is your description as to what you did or from the source?

PAGE 6

PAGE 7

Comment8 | = C&lSkils

Would have been good to have included a table of the measurements that you took.

Comment9 | = PracSkils

You should have included a review of how the session went and a reflection on what you learnt.




RUBRIC: BACHELOR'S ASSESSMENT CRITERIA

LITERATURE

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

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY
30-39%

SATISFACTORY 40-
49%

GOOD 50-59%

VERY GOOD 60-69%

EXCELLENT 70-84%

EXCEPTIONAL 85-
100%

K & U SUBJECT

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.

Engagement with a wide range of literature, including sources retrieved independently.
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.

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%

VERY GOOD 60-69%

EXCELLENT 70-84%

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.

Competent knowledge of the basic underlying concepts and principles. Exhibits very good
understanding

Excellent knowledge and understanding of the basic underlying concepts and principles of



EXCEPTIONAL 85-
100%

C&I SKILLS

the subject.

Exceptional, detailed knowledge and understanding of the basic underlying concepts and
principles

(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-
29%

UNSATISFACTORY

30-39%

SATISFACTORY 40-
49%

GOOD 50-59%

VERY GOOD 60-69%

EXCELLENT 70-84%

EXCEPTIONAL 85-
100%

PRAC SKILLS

(Different approaches

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

Largely descriptive work, with superficial evaluation of the underlying concepts and
principles. Weak interpretation of data, flawed development of arguments and
judgements. Information accepted uncritically, uses generalised statements made with
scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory

Limited attempt at evaluation of the underlying concepts and principles, tending 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 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.

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

to solving problems in particular contexts.)

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY
30-39%

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



SATISFACTORY 40-
49%

GOOD 50-59%

VERY GOOD 60-69%

EXCELLENT 70-84%

EXCEPTIONAL 85-
100%

PROF PRAC

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.

A very good application of a range of basic methods, materials, tools and/or 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.

(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%

GOOD 50-59%

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 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 effectively

EXCELLENT 70-84%

EXCEPTIONAL 85-
100%

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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