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[bookmark: _Toc512176673]Introduction
[image: ][image: ]This report will discuss the legislations that cover working in an engineering workshop and the Personal Protective Equipment (PPE) used. It describes the method used to manufacture two engineered parts (see plate 1 and 2) and explains what equipment was used. Lastly, the report discusses what was learnt in the practical sessions.
Plate 1 - Diagram of part 1
Plate 2 - Diagram of part 2

[bookmark: _Hlk511939604][bookmark: _Toc512176674][image: ]Background researchFigure 1 – Control measures used in an engineering workshop

(Hamilton, 2015)
The university workshop follows control measures as stated by Hamilton (2015). As part of the university workshop induction, all students are required to undertake training on safe practices in the workshop. Access to the workshop is prohibited without a technicians supervision.

Employers who own a workshop need to comply to the Provision and Use of Work Equipment (PUWER) regulations 1998. The PUWER regulations aim to make it safer for everyone using and coming into contact with machinery and equipment in the workplace.
PUWER requires employers and others to ensure that:
· suitable equipment is provided for the jobs involved
· information and instruction are adequate
· equipment is maintained in good working order and repair
· training is provided for operators and supervisors
· equipment is safeguarded to prevent risks from mechanical and other specific hazards
· equipment is provided with appropriate and effective controls
· maintenance is carried out safely
· some work equipment is subject to inspection to ensure that is safe to use
(Health and Safety Executive, 2011)

To comply to the PUWER regulation, the university machines, for example the pillar drill, are in good working order and are fitted with safety guards and emergency stopping mechanisms. Training is provided to students before operation of any machinery. 

The PUWER regulation is supported by the Health and Safety Executive approved code of practice (ACoP). Before 31st July 2018 Workshops also had to conform to the Management of Health and Safety at Work regulations 1999 (L21). Despite withdrawing ACoP L21, one of its duties is still applicable today; A written health and safety policy is required for any workplace if five or more people are employed.
Additional free guidance is offered from the Health and Safety Executive in order for workplaces to comply with the law.
While the ACoPs are not law, they were made under section 16 of the Health and Safety at Work Act and so have a special status, as outlined in the introduction to the PUWER ACOP:  
'Following the guidance is not compulsory and you are free to take other action. But if you do follow the guidance you will normally be doing enough to comply with the law. Health and safety inspectors seek to secure compliance with the law and may refer to this guidance as illustrating good practice.'
(Health and Safety Executive, n.d.)


The Personal Protective Equipment at Work Regulations 1992 require personal protective equipment (PPE) to be supplied wherever there are health and safety risks that cannot be properly controlled in other ways.

The Regulations also require that PPE is: 
· properly assessed before use to make sure it is fit for purpose
· maintained and stored properly
· provided with instructions on how to use it safely 
· used correctly by employees

(Health and Safety Executive, 2013)

The current PPE directive 89/686/EEC will be replaced by the new regulation (EU) 2016/425 which is coming into force on the 21st of April 2018.
Table 1 – PPE used in engineering workshop practical session

	PPE used in the workshop session
	Protection

	Steel toe cap boots
	Protects feet from falling objects. Protects feet from swarf

	Eye protection
	Protects eyes from swarf and chemical splash

	Barrier cream
	Protects hands from chemicals

	Overalls
	Protects skin from swarf and chemical splash


[bookmark: _Hlk511939664]The university also follow the Reporting of Injuries, Disease and Dangerous Occurrences Regulations (RIDDOR) 1995 updated 2013. These regulations require the university to report specified workplace incidents, and for workshops to include an accident book, were incident details are recorded.
[bookmark: _Toc512176675]Equipment used
	[image: ]Fixed drill mounted to the workshop bench. Has the ability to drill a hole which is square with the horizontal plane. Adjustable height table. 
Pillar Drill

	[image: ]Digital Vernier height gauge
Precision measuring device with an accuracy of ±0.03mm. 

	[image: ]Thread taps and holder
The taper tap, plug tap, bottom tap and holder. Used for adding thread to a hole.


	[image: ]Vice used to hold any solid object. File used to remove metal material. 
Vice and file












	[image: ]Hammer used to strike other objects. Punch used in order to make grooves for drilling.
Hammer and punch



Table 2 – Equipment used in engineering workshop practical session

[bookmark: _Toc512176676]Methodology
Plate 3 - Drilling the horizontal hole in part 1 using the pillar drill
Plate 4 - Part 1 after drilling the horizontal hole
TOP
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Initially the pillar drill was used with a 6mm bit to create a horizontal hole half way through the part, 14mm long with diameter of 6mm (see plate 3). This hole would join with the 33mm deep vertical hole drilled from the top 25mm diameter face of the piece (see plate 4).

Plate 5 - Adding thread using the taper tap
Plate 6 - Smooth thread after using the three taps













After the horizontal hole had been drilled, thread had to be added to the vertical hole. Firstly the taper tap was used, slowly threading in and out repeatedly (see plate 5). After threading the taper tap the length of the hole, the process was repeated using the plug tap and then the bottom tap. Once the three taps had been used the thread looked smooth and there was no swarf left on the threads (see plate 6). The final step was to add the 3mm x 45˚ chamfer to the top face. 
[image: ]Plate 8 - Cutting a 40mm height reference line onto part 2
Plate 7 - Using a vice and a file to deburr part 2

A thin rectangular piece of steel was used for the second part. The metal was put in a vice and a file used to deburr the edges (see plate 7). Once the edges were smooth, the digital Vernier height gauge was used to measure the piece. The sharp corner of the height gauge was then used to cut reference lines on the piece at certain heights (see plate 8). This left marks on the piece at precise heights which would be used when milling on the three axis milling machine (see plate 9). 
Lastly a hammer and punch was used to create four groves ready for drilling (see plate 10).



[image: ][image: ]Plate 9 - Cutting more reference lines using the digital Vernier height gauge
Plate 10 - Using a hammer and punch to punch four grooves












[bookmark: _Toc512176677]Conclusion
After the end of the session part one was almost complete, with only the 3mm x 45  ̊chamfer to add on the lathe. The second part had been started and was ready to have two 5 and 6mm diameter holes made using a pillar drill. As a result of these practical sessions I have learnt to operate a lathe and work safely in the workshop. Furthermore I have learnt lots of tips to reduce time manufacturing in the workshop. 
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