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The objective of this report is to describe and evaluate a given workshop session ran. The date I have been given is the 23/10/17 which was one of the first sessions held and included the safety induction and marking up of our first workpiece, which was a milling task with drilling, tapping and cutting elements. This report will also include official health and safety legislation relevant to milling and drilling.
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Health and safety/PPE:
In this session we also had a safety induction related to milling and drilling. The following is some official health and safety regulation and protocol according to (HSE, 1999) which are standards that are expected to be maintained on an engineering workshop environment. The most common accidents to occur in relation to milling while the tool is rotating include; moving parts that are being cut, removing swarf, re-measuring your part or changing the direction of the coolant. That is why it is taught that we must put a guard across the cutting tool and if a part does need to be adjusted, the mill must be fully shut down and the milling tool must have stopped rotating. Eye protection is also very important as it protects from swarf being projected from the machine, but also to stop and metal particles left on the users hands being rubbed into the eye. That is why according to the health and safety regulations 1981, employers must provide sufficient health and safety resources (HSE, 2000) such as a fully stocked and up to date first aid kit as well as an eye wash kit. Other PPE that is necessary for the workshop include a dust coat to prevent clothing being ruined by oils and other fluids used in the machines. Steel toe cap boots must also be worn, to prevent a falling workpiece causing damage to toes. 
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Aims:
For this session, we were just beginning to work on our pieces so we had to create a guide for machining that would be helpful and as accurate as possible. The tolerance we were given for this piece was all dimensions to be accurate to 0.2mm. Therefore our markings had to be made as close to the tolerance as possible. Another aim for this session was to learn to correctly use a Vernier height gauge and centre punch to give the most accurate finish possible.
Materials:
115mm x 76mm x 6mm mild steel
Equipment needed:
- Centre punch
- Vernier height gauge
- Machinist right angle block
- Magnification device
- Engineering Drawing
-centre punch
-mallet
Step by step guide:
Scribing lines and points:
Start by taking the Engineering drawing and deciding a dimension. From the diagram it is clear to see that a grid can be marked on our workpiece to achieve the 90 degree straight lines on the piece. The next step is to decide on the first dimension to be marked. If you were to start on the 20mm horizontal line, the Vernier height gauge needs to be adjusted: Unless you have just used the device, it is a good idea to zero it, this is done by lowering the tip by turning the wheel on the device, until the tip just touches the surface (which should be a completely flat surface) then hit the zero button and raise the device until it is as close to 20mm as possible. To get as close to 20mm as possible, tap the lever on the side so it semi-locks, now tap the wheel that adjusts height until it reads out 20mm exactly. The Vernier height gauge has a tolerance of 0.01mm (Midwestflex, 2017) which means the readout cant be any greater or lower than +/- 0.19 to ensure it is within the 0.2mm tolerance. The user can now lock off the gauge. Next, the piece must be put up against the machinists right angle block and take the corner of the Vernier height gauge at about a 45 degree angle to the scribe a line along the piece in 1 smooth movement. This process is then repeated for all the various dimensions of the piece until there are a series of lines that match the technical drawing. Only a small marking needs to be made where a hole will be drilled whereas a large line should be scribed for where the cuts will be made. Now to make it clearer for later stages, mark out using a boldly coloured pen, all the lines and holes that will be cut or drilled.


Centre punching:
Now the lines have been marked for cutting, centre punching is used to create a guide for when the drill initially contacts the metal. On a flat metal block, locate all the areas that will be drilled. Take the centre punch with the workpiece laying flat on the metal surface, and line up the centre punch as closely as possible to the cross which was previously marked. With 1 firm and strong hit, use the mallet to create an indent. Now take the piece for an inspection using the magnification device, look closely at the hole ensuring it matches your markings, if it does not, see which way the hole needs to move and point the centre punch at an angle in the existing marking and hit it lighter than the initial blow until the centre of the hole moves to better fit the markings made with the Vernier height gauge.
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