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1 Introduction

1.1 Objectives

The objectives for this report are to explore the health and safety requirements that must be followed
to operate in the workshop in a safe manner, minimising the risk of injury to yourself and others. In
this report the method of manufacture will also be shown. This will be detailed to create a repeatable

process and product. Following this will be a discussion, highlighting the obstacles that arose and

suggestions to streamline the manufacturing process.




2 Literature Review

Whilst in the workplace the employer has legal obligations that regard the health of their workers.
Due to the Health and Safety at Work Act 1974, the employer is obligated to ensure the health and
safety of their employees as far as what is reasonably able to be done. From 1981, the employer was
not required to provide first aid at work, the Health and Safety (First Aid) Regulations 1981 changed
this. and the employer was now obliged to provide “adequate and appropriate first-aid equipment and
facilities”. The employer also had to now employ an appropriate number of trained and qualified
persons, to which could provide first aid to employees. The 1990 Approved Code of Practice
recommended that there must be one first-aider to every fifty employees, and more in areas of
increased risk/hazard (Kloss, 15 March 2013). This research provides background knowledge about
the law regarding health and safety in the workplace, thus increasing the understanding of the

employer’s responsibilities in the treatment of incidents.

PPE is required to reduce the likeliness of injury and damage to a worker whilst in a harmful
environment, in this case a workshop. A basic form of PPE can be high-visibility clothing. In this
instance though, steel capped boots and aprons must be worn on entry (Health and Safety Executive,
2017). Barrier cream can also be applied whilst in the workshop protecting the skin from a wide range

of toxins. Thus, minimising skin irritation and allergic reactions (Morris Lubricants, 2018).

Do not put your fingers near the workpiece whilst operating the machine as this will lead to serious
mnjury if the workpiece were to spin and fly off the table. To prevent this from happening, use a clamp
to hold the mild steel in place. Before operating the machine, ensure the clamps are as tight as
possible. The safety guard will ensure that the user is unable to encounter the milling tool/drill bit

during operation.

Watches and/or jewellery must be removed before entering the workshop as they may get damaged by
the sharp tools. As well as this they may even get caught in the machines and become entangled,

created a greater risk of injury.




3 Methodology

L]

Collect the piece of mild steel from the workshop instructor. The piece of mild steel will be a
bit larger than 115 x 76 x 6 mm. File off any burrs with a square file.
Now find the datum point. The datum point is the point in which all measurements are taken.

To find the datum point, look at the engineering drawings (Figure 3-1.1) mark with a scribe

Figure 3-1.1

or a pencil. As shown in the engineering the datum point is at the bottom left corner of the
mild steel, orientate the mild steel so that the datum points are in the same position.

Zero by moving the foot down to the table and press the “zero’ button, repeat once to increase
accuracy.

Set the gauge height at 60mm as shown in Figure 3-1.1 and tighten the locking lever to look
the foot in place. Mark out the centre for the relief hole, keep the datum point at the bottom
right of the mild steel and flush to the table square. Drag the foot along the face of the mild
steel.

Now rotate the mild steel 90°, so that the datum point is now at the bottom left corner of the
metal.

Set the height of the foot on the vertical height gauge at 55 mm, this is to mark out the vertical

line for the centre of the first relief hole. As before, mark out the centre of the relief hole.




Use a centre punch and hammer to create an indentation at the centre of each hole. These can
now be drilled with a pillar drill. A pilot hole is required in each hole, and is made with a
centre drill bit.

For the relief holes, a 6 mm flute drill bit is required. Remove the centre drill bit from the
chuck and replace it with the 6 mm drill bit. Do the same for the tapped holes but use a 5 mm
drill bit.

To tap the holes a taper, second and plug taps can be used. As this is not a blind hole, only the
taper is needed. Cutting compound 1s also used to help remove the swarf as well as make it
easier to cut the thread.

Next, remove the waste material from the mild steel.

With the datum point at the bottom left corner of the workpiece, you can put it in the clamp.
Tighten the clamp by hand. Using the rubber mallet, tap the top of the workpiece. Using the
same hammer, tighten the vice by hitting the handle.

Press the middle and right green buttons to turn the table on. Move the safety guard to the
correct position and turn the switch to the left to power on the milling tool.

Using the x, y and z slides, remove material from the workpiece in 0.2 mm inerements. Once
milling bit is close to the scribed line turn the switch off to disengage the milling tool and
move the safety guard out of the way. Remove the workpiece from the clamp.

Using the vertical height gauge, measure the workpiece from the datum point and record. Re-
install the workpiece in the clamp, using the same process as before. Enter the recorded z
measurement into the DRO.

Repeat these steps for the second step.

Once both steps have been corrected you can turn milling machine off and remove the

workpiece from the clamp. A file may be needed to round off the sharp corners.




4 Discussion

During this workshop session, I successfully completed the task with a finished machine shop step
profile. Whilst undergoing the manufacturing process I did find some problems that I had to overcome
with the aid of the technician. My first hurdle was the positioning of the indentations from the centre
punch, after inspection I found that one was off by a couple of millimetres. So as recommended to me

by the technician, I angled the centre punch which moved the indentation to the correct position.

My next hurdle came when using the milling machine as this was an entirely new manufacturing
process for me. In the milling machine in the workshop is a vertical milling machine, this means the
pillar that houses the milling tool is perpendicular to the table. The milling process is unique as the
milling tool becomes a fixed point, meaning to remove material you must move the table. It took me a

couple of times to get used to this.

During this workshop session, I learnt and found how to successfully operate a pillar drill and milling
machine, as well as the tapping method. Throughout, I have increased my knowledge in workshop
safety. as for each new process and machine has its own new health and safety requirements. ['ve
learnt tips and tricks that have helped streamline the manufacturing process and I aim to continue with
this frame of mind for my projects in the future, whether professional or recreational. Whilst writing
this technical report, I have leant how to find reliable sources for information. In this instance I've
been able to increase my knowledge and understanding of the legal responsibilities of employers in

the work place.
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RUBRIC: BACHELOR'S ASSESSMENT CRITERIA

LITERATURE Excellent 70-
84%

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

OUTRIGHT FAIL 0-  Little or no evidence of reading and/or reliance on inappropriate sources. Views and
29% findings mostly unsupported and non-authoritative. Referencing conventions used
incoherently or largely absent.

UNSATISFACTORY  Poor engagement with essential reading. No evidence of wider reading. Reliance on
30-39% inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on
information gained through class contact. Inconsistent and weak use of referencing.

SATISFACTORY 40- Engagement with a limited range of mostly relevant and credible sources but with

49% some reliance on information gained through class contact. Some omissions and
minor errors. Referencing conventions evident though not always applied accurately
or consistently.

GOOD 50-59% 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.
Selection of relevant and credible sources. Generally sound referencing, with no/very
few inaccuracies or inconsistencies.

EXCELLENT 70-84% Engagement with an extensive range of relevant and credible literature. Consistently
accurate application of referencing.

EXCEPTIONAL 85-  Exceptional engagement with an extensive range of relevant and credible literature.
100% High-level referencing skills consistently applied.

K & U SUBJECT 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-  Major gaps in knowledge and understanding of the basic underlying concepts and
29% principles of the subject matter. Inclusion of irrelevant material. Substantial
inaccuracies

UNSATISFACTORY  Gaps in knowledge of the basic underlying concepts and principles, with flawed or
30-39% superficial understanding. Some significant inaccuracies and/or irrelevant material.

SATISFACTORY 40- Limited knowledge and understanding of the basic underlying concepts and principles
49% within the subject area. Some elements may be missing

GOOD 50-59% 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 Very Good 60-
69%

(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 Exceptional
85-100%

(Different approaches to solving problems in particular contexts.)

OUTRIGHT FAIL 0-  Limited or no use of taught, basic methods, materials, tools and/or techniques. Little



29%

UNSATISFACTORY
30-39%

SATISFACTORY 40-
49%

GOOD 50-59%

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.

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



GOOD 50-59%

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 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.

EXCELLENT 70-84% Work is coherent, very fluent and is presented professionally. Can work effectively

EXCEPTIONAL 85-
100%

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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