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[bookmark: _Toc512122930]Introduction
[bookmark: _Toc512122931]Aim of Report
To give a detailed technical report on a workshop session using the 3-axis milling machine. To pay attention to the machining process and health and safety.
[bookmark: _Toc512122932]Objectives of workshop session
To safely and accurately start milling down the work piece that has been previously rough cut and drilled in earlier sessions to the required dimension of the stepped profile within specification.



[bookmark: _Toc512122933]Literature Review 
During the workshop session there was a technical drawing that was regularly referred to check the work piece was being made to specification. For this report relevant health and safety and safe working practice guidelines were referred to from books and websites.
[bookmark: _Toc512122934]Good working practices (safe systems of work)
Accidents have causes and unless steps are taken to prevent them accidents will occur. (Holt, 2015)
[bookmark: _Toc512122935]Preparation
To speed up the efficient use of the machines and to stop cutting errors a plan should be made and measurements should be checked before as you cannot add metal back easily (measure twice cut once).
[bookmark: _Toc512122936]Clean working environment
This is important for workshop safety as accidents are caused by mess causing trips or debris entering machines etc. and fabrication mistakes are more likely if you cannot follow the plan because of a hazard left in the workplace.
[bookmark: _Toc512122937]Communication 
It is important to communicate with others in the workshop, so they are not put in danger by anyone’s work and can watch over other people in case of an emergency.
[bookmark: _Toc512122938]Maintenance 
Planed preventative fault maintenance of equipment should be carried out at pre-determined intervals. (Holt, 2015)
[bookmark: _Toc512122939]Relevant Health and safety for milling machine
[bookmark: _Toc512122940]Most limb accidents are caused by
Entanglement with rotating cutters when, loading/unloading components or removing swarf or measuring components. To avoid stay clear of cutter when machine is on. (HSE Books, 2004)
[bookmark: _Toc512122941]Other common accidents
Not wearing eye protection when machining, cleaning and removing swarf. Always wear eye protection when near milling machine being operated. (HSE Books, 2004)
[bookmark: _Toc512122942]Legislation relevant from hse.gov.uk (Health and Safety Executive , 2018)
[bookmark: _Toc512122943]The Health and Safety at Work etc Act 1974
Frame work to promote good practice in the workplace.
[bookmark: _Toc512122944]The workplace (Health, safety and welfare) regulations 1992
Brings schools colleges and universities under the health and safety at work act.
[bookmark: _Toc512122945]The Health and safety (display screen equipment) regulations 1992
Relevant to using the DRO ergonomically to avoid injuries.
[bookmark: _Toc512122946]The Personal Protective Equipment at Work Regulations 2005
Stipulates what is required and who should provide it.
[bookmark: _Toc512122947]The Regulatory Reform (Fire Safety) Order 2005
Work places must have fire procedures adequate for there size, layout and use.
[bookmark: _Toc512122948]The Control of Noise at Work Regulations 2005
Relevant to the mills motor and noise from cutting tool.
[bookmark: _Toc512122949]The health and safety (first aid) Regulations 1981
What a place should provide depending on its size.
[bookmark: _Toc512122950]The Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 1995 (as amended)
A system to log every accident near miss or problem so procedures can be changed to avoid future incidents.
[bookmark: _Toc512122951]The Health and Safety (Safety Signs and Signals) Regulations 1996
So, occupants of workshop can see dangers and emergency information clearly.
[bookmark: _Toc512122952]Task specifications
[bookmark: _Toc512122953]Continuation of stepped profile
To continue creating the stepped profile piece of steel. It had already had its relief holes and inner holes drilled, the author also had previously marked out the shape accurately on it with a digital height scribe and 90˚ block on an engineering table.
[bookmark: _Toc512122954]PPE used
[bookmark: _Toc512122955]Goggles
Must always be worn when there is a chance of loose debris hitting workers. E.g. when drilling, milling, grinding or striking.
[bookmark: _Toc512122956]Steel toe Boots
Must be worn always in a machine shop as heavy items could fall from tables etc.
[bookmark: _Toc512122957]Overcoats  
Must be worn to protect under clothes from dirt and they are a heavy waxed cotton that is more flame retardant than normal clothing and slows down penetration of unpleasant fluids.
[bookmark: _Toc512122958]Barrier cream
Should be worn to slow down penetration of unpleasant fluids into the skin.
[bookmark: _Toc512122959]Note; Loose Clothing and hair
Should be tied up to stop any chance of it entering machinery.

[bookmark: _Toc512122960]Dangerous Equipment used
[bookmark: _Toc512122961]Hammer 
With above PPE used care should also be taken that others are not likely to be struck and are wearing goggles if close.
[bookmark: _Toc512122962]Milling machine (and other rotating machinery)
With above PPE used care should also be taken that nobody goes near the table or machine head when in use and only the control wheels are used. The milling machine can only be used after instruction and with the relevant technician present.
[bookmark: _Toc512122963]Other Equipment 
· Engineering table
· 90˚ blocks
· Digital height scribe
· Pencil
· Paper

[bookmark: _GoBack][bookmark: _Toc512122964] Methodology
[bookmark: _Toc512122965]Order of milling 
From the technical drawing the author created a sketch to follow the order of the milling processes to make the task easier to follow.
[image: ]
[bookmark: _Toc512122977]Figure 1 technical drawing
[image: ]
[bookmark: _Toc512122978]Figure 2 order of cutting sketch
The above technical drawing and the sketch were referred to throughout. 
[bookmark: _Toc512122966]Axis of Milling machine
The milling machine works by moving the table with the workpiece clamped on under the rotating cutting tool in 3-axis’s. 
[image: ]
[bookmark: _Toc512122979]Figure 3 Axis of Milling Machine
The above diagrams show the axis of the milling machine.
[image: ]
[bookmark: _Toc512122980]Figure 4 Axis of Milling on Cutting Sketch
The above sketch shows how the axis relates to the orientation of profile the way it was clamped in the milling machine.
[bookmark: _Toc512122967]Setting workpiece
The stepped profile is inserted into the mills table vice, a hammer is used to make sure it is at the bottom of the vice and parallel with the table. 
[bookmark: _Toc512122968]Squaring off
The work table was moved so the cutting tool was aligned with the top edge of the workpiece then moved clear on the x axis and it was then raised 0.2mm on the z axis (referring to the DRO). The automatic feed was then set on the x axis, so a cut was made on the A side of the profile, so it was parallel with the opposite side.
[bookmark: _Toc512122969]Measuring
The squared edge was measured for height with the digital Vernier, 90˚ Block and Engineering table.
[bookmark: _Toc512122970]Using digital read out
With the stepped profile back in the vice of the mill and the bit touching the top edge A the dimension measured was added to the DRO for the X axis.
[bookmark: _Toc512122971]Cutting to size
The mill was then used with the automatic feed to cut the workpiece raising the table 0.2mm on the z axis at a time until the DRO read 65.200mm on the x axis.  
[bookmark: _Toc512122972]Final check
The profile was then checked for height with the digital height gauge as before. It was cut to the largest size of the tolerance so if there was an error in over cutting there was more leeway for mistakes as it’s easier to cut more than start again.
 
[bookmark: _Toc512122973]Conclusion
[bookmark: _Toc512122974]Session outcome
This session was the first time the mill was used and put into practice since the previous demonstration. The session taught how having a good process makes more efficient use of the mill like pre-marking and sketching cutting orders. It also educated on the extra time to needed to make something to a finer tolerance. Using the mill showed how it is best used when things are mounted parallel to the table, so it is not effective at making tappers.
[bookmark: _Toc512122975]All workshops outcome 
All the study skills workshops taught how planning makes more effective use of expensive tool time and how fine tolerances add time therefore expense to anything designed. The sessions also were good for showing the limitations of some manufacturing processes or how difficult it is to make certain designs.
In all the sessions all the groups worked well in a safe manner which was instilled from the first session outlining health and safety and emergency procedures.
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