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[bookmark: _Toc536537713]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.  

[bookmark: _Toc536537714]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 injury 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. 
[bookmark: _GoBack]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. 
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Methodology
· 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. Figure 3‑1.1

· [image: ]To find the datum point, look at the engineering drawings (Figure 3-1.1) mark with a scribe 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 is 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 increments. 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.
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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. I’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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