[bookmark: _Hlk511137752][bookmark: _GoBack]Oliver Duane P151457	Module code M4X02063
Machine Shop Practical
[bookmark: _Hlk511141613]Session 1 
Date: 10/10/2017 - 2pm
Location: MTB04 
[bookmark: _Hlk511137770]Instructors: Gareth Staddon & Dave Cooper
Intro to Workshop & Project
Aim: Familiarisation with workshop
· General Workshop Health & Safety
· PPE (Personal Protective Equipment)
· Machinery - Pillar Drill & Milling Machine incl. operation and safety
[bookmark: _Hlk511639196]General Workshop Health & Safety
The workshop can be a hazardous place, so it is important to take precautions. Other people use the workshop, so it is not only for our own benefit. All of the following Health & Safety and PPE advice should always be followed:
· Faulty or damaged equipment should be reported to the instructor as it could be dangerous. 
· Emergency cut-off switches are on most machines, and a main cut-off switch for the whole workshop (MTB04) is by the door.
· Long hair, jewellery, loose clothing, strings etc. could become entangled in machinery so should be tied up, tucked in or removed.
· Report any spillages to a member of staff immediately.
· If unsure about usage, safety, correct settings etc. ask a member of staff for advice.
Machine Health & Safety
· Consult a member of staff if taking medication which may affect ability to operate machinery.
· Any faults, problems or damage caused or encountered when using machinery should be reported to a member of staff asap.
· Use barrier cream before, and soap after using machinery. A replenishing cream should then be applied.
· Always switch machines off before leaving them unattended, even for a short time.
· Ask a member of staff if all machinery is in good working order.
· If suffering a condition which could affect ability to operate machinery, consult a member of staff.
· Do not operate machinery under the influence of alcohol.
· Do not use a machine without staff supervision.
· Stop the machine before handling the work piece.
· Never lean on a machine.
· Stop the machine before changing feeds and speeds.
· Keep hands away from swarf.
· Ensure that you know the position and operation of controls before operating machinery. 
· Always remove the chuck keys after using them.
· Keep hands and face away from moving parts.
PPE (Personal Protective Equipment)
· [bookmark: _Hlk511653515]Dust Coat – Body protection against metal debris 
· Safety Glasses – Eye protection against metal debris
· Steel toecaps – Foot protection against heavy falling objects
· Barrier Cream -  Hand protection 
[bookmark: _Hlk507836447][bookmark: _Hlk507836481]
Introduction to Machinery & Equipment:
Pillar Drill 
· [image: ]Drills vertical holes in the workpiece which is clamped in a vice on the table/platform. 
· The drill bit is then lowered with the feed lever. 
[bookmark: _Hlk498940336]Pillar Drill Health & Safety and PPE
· If the machine has a guard, use it. 
· Always remove the chuck key after using it.
· See above: General & machine health & safety and PPE.
Some machines automatically switch off when guard is not in place. A guard will decrease the chances of debris being ejected towards the operator or anyone nearby. It could also reduce the chance of something getting tangled in the chuck or drill bit. If the machine does not have a guard, extra care should be taken.





Milling Machine
· This is similar to the Pillar Drill in that a rotating cutting bit is above the workpiece, but instead of the spinning bit descending, it spins in the same place. 
· The workpiece (clamped to the movable table) is moved through the X, Y & Z axes. 
· If necessary, the work piece can be raised in the clamp with metal square edged blocks. 
· Care must be taken to ensure the clamp and work piece are clean so that the surfaces are flush. 
· A digital display shows the position of the table in relation to the bit. This needs to be calibrated when the workpiece is touching the spinning bit.
[image: ][image: ]
Milling Machine Health & Safety and PPE
· See above: General & machine health & safety and PPE 
[bookmark: _Hlk511127972]As with the Pillar Drill, the Guard can help protect the user against debris. Both the debris and the workpiece can be very sharp, so care must be taken when cleaning and handling. The debris can be very small and could be blown or rubbed in the eyes.


Lathe
[image: ]The Lathe differs from the Pillar drill and Milling Machine, in that the work piece is rotated instead of the cutting tool.
· The work piece is clamped in the chuck on the left of the work bed and rotated around a horizontal axis. 
· The cutting tool is then slowly moved in the X and Y directions to shape the work piece. 
· Like the milling machine, this has a digital display, but it shows the position of the cutting tool. It needs to be calibrated when the cutting tool is in contact with the work piece.
Lathe Health & Safety Considerations
· Keep the Lathe bed clear.
· Wear eye protection when close to a Lathe in use.
· Always remove the chuck key after using it.
· Always use the chuck guard.
· Always use minimum projection from the chuck for any given operation.
· Use the Lathe tailstock and dead centre whenever possible.
· See also: General & machine health & safety and PPE above.
The Guard can help protect the user against debris. Both the debris and the work piece can be very sharp, so care must be taken when cleaning and handling. The debris can be very small and could be blown or rubbed in the eyes. 


Project Introduction:
[bookmark: _Hlk511127790]Part 1. Making a Stepped Profile.
[image: ]
[bookmark: _Hlk498957741]During the first half of the semester we will be making a stepped profile from steel. The required tolerances are 0.2mm.
End of Session Notes
[bookmark: _Hlk499024911]It seems like an easy task. 0.2mm doesn’t sound a very difficult accuracy to achieve. 5 weeks sounds like plenty of time. 
Achievements & Personal Skills Evaluation
Gained greater awareness of and appreciation for Health & Safety in a Machine Shop environment. In particular, consideration of other people in the vicinity & longer term health issues such as skincare.

Session 2
Date: 17/10/2017 - 2pm
Location: MTB04 
Instructors: Gareth Staddon & Dave Cooper
Aim: Begin Making the Stepped Profile
We have been given a piece of steel which must be accurately measured, cut, drilled and tapped.
Materials
· Mild Steel
Equipment to be used
· Height Gauge & Scribe
· Square Block
· Centre Punch
Health & Safety, PPE 
[bookmark: _Hlk507841557]See General H&S, & PPE - Session 1
Processes
· Check two edges are flat and square using a flat surface and a square block. Looked for gaps (Doesn’t seem to be an accurate method). Two perpendicular edges are apparently ok. Would be nice to grind all the edges, but not necessary for this exercise.
· Use Height Gauge Scribe to mark for cutting.
· Centre-Punch the points where holes will be drilled.
· Checked accuracy with magnifier. Centre-Punched again at an angle to correct dent position.
Feedback from Instructors
Good work, 
End of Session Notes
Good session, look forward to drilling & milling.
Achievements & Personal Skills Evaluation
· Preparation of metal block prior to machining
· Measurement and marking with height gauge scribe
· Centre punching for drilling
[bookmark: _Hlk498947694]


Session 3
Date: 24/10/2017 - 2pm
Location: MTB04 
Instructors: Gareth Staddon & Dave Cooper
Aim: Continue Making the Stepped Profile
· Drilling holes
· milling the first surface
Equipment to be used
· Pillar Drill
· Thread Tapper
· Milling Machine
Health & Safety, PPE 
See General and machine H&S and PPE - Session 1
Processes
· Drilled pilot holes, then 6mm for untapped & 5mm for tapped holes. Swapped bits for each hole to keep workpiece clamped in same position. 
· Not happy with position of holes, visibly in wrong place.
· Drill chuck has a bit of play & maybe the Drill Bit is bent.
· Tapped holes with M6 thread.
· The workpiece deforms easily which interferes with measurements.
· Needs regular measuring & filing.
· Used Milling Machine to make top edge parallel with bottom edge. Cleaned clamp to try and ensure flush surfaces between workpiece and clamp. Positioned spinning bit on middle of top edge of workpiece so it is barely touching it. Moved table on X axis both ways, stopped off end of piece. Raise 0.2mm, slow X axis, fast back. Repeated until close to scribed line, checking for parallel top & bottom edges.
· Measured parallel edges, set mill co-ordinates to the size of piece, then ground down to required height.
Feedback from Instructors
Keep measuring the piece between processes, as one error could lead to others.
End of Session Notes
· The steel deforms so care must be taken to flatten any obtruding deformations.
· Play in Drill Chuck?
· The workpiece wasn’t always sitting flat enough in the clamp despite being brushed & the piece bashed down with a copper hammer.
Achievements & Personal Skills Evaluation
[bookmark: _Hlk511668952][bookmark: _Hlk511654174]Learnt that unforeseen problems can occur i.e., play in tools, work piece not flat on the table etc. 
Inaccuracies that can be minimised by more careful preparation: 
· work piece not flat on the table
· metal deformation
Play in tools:
· Try other machines and decide which is best



Session 4
Date: 31/10/2017 - 2pm
Location: MTB04 
Instructors: Gareth Staddon & Dave Cooper
[bookmark: _Hlk511655297][image: ]Aim: Continue Making the Stepped Profile
· Cutting away excess material with hand saw & Milling
Equipment to be used
· [bookmark: _Hlk511656293]Hand saw
· Files
· Milling Machine
· Radius Gauge
[bookmark: _Hlk507841450]Health & Safety, PPE 
See General H&S, & PPE - Session 1
Processes
· Cut excess material with a handsaw, being careful not to go too close to the scribed line. Cleaned up rough edges with a file to make handling the piece safer, and less likely for protruding metal to interfere with measurement.
· Milling Machine – Used metal blocks to raise the workpiece in clamp. 
· Ground off 0.2mm increments.
· Using a radius gauge, I filed a radius in the corner of the piece, taking care to keep the edge square with the main surface.
Feedback from Instructors
Careful of the scribed line.
End of Session Notes
Can’t measure the accuracy of the radius to 0.2mm.
Achievements & Personal Skills Evaluation
Used hand tools and machinery to form the shape as accurately as possible.
[bookmark: _Hlk499024977]

Session 5
Date: 14/11/2017 - 2pm
Location: MTB04 
Instructors: Gareth Staddon & Dave Cooper
Aim: Continue Making the Stepped Profile
· Cut away excess material with hand saw & Milling
Equipment to be used
· Hand saw
· Files
· Milling Machine
Health & Safety, PPE 
See General H&S, & PPE - Session 1
Processes
Used milling machine to cut vertical edges
[image: ]
[image: ]
Feedback from Instructors
End of Session Notes
A lot of time was spent waiting for machines to be free. 
Achievements & Personal Skills Evaluation
Had to be patient waiting for machines
 Had to be careful not to take too much off

Session 6
Date: 21/11/2017 - 2pm
Location: MTB04 
Instructors: Gareth Staddon & Dave Cooper
Finish Making the Stepped Profile
· Cutting the last 45 degree angle.
Equipment to be used
· Hand file
Health & Safety, PPE 
See General H&S, & PPE - Session 1
Processes
· Used a height gauge scribe to mark the edges of the piece
· Used a hand scribe to draw the angle.
· Clamped work piece & used a hand file to remove the metal.
· Careful to make a square edge 
Feedback from Instructors
End of Session Notes
Work piece is within the original specified tolerance.
Achievements & Personal Skills Evaluation
· [bookmark: _Hlk511669042]Happy with finished product
· Comfortable using 3 axis milling machine 
· Happy with quality of hand tool work.


Session 7
Part 2. Using the Lathe
Date: 28/11/2017 - 2pm
Location: MTB04 
Instructors: Gareth Staddon & Dave Cooper
Aim: Begin work on the turned steel
[image: ]Again, this piece must be to within 0.2mm tolerance. 
  
[bookmark: _Hlk507841230]Health & Safety, PPE 
See General and machine H&S, & PPE - Session 1
Equipment
· Lathe
· Vernier Calliper

Processes
Machine end of cylinder. 
· [image: ]The cylinder was clamped in the chuck, protruding about 25mm.
· With the lathe running the cutting tool was positioned near the end surface and horizontal with the axis of rotation, and gradually moved towards it until it just touched.
· Zero the X axis on the digital display.
· Sweep the cutting tool across the radius of the end of the cylinder to remove any raised points, finishing beyond the diameter of the work piece.
· Move the cutting tool -0.2mm along the X axis and repeat the sweep.
Create first diameter
· With the cutting tool outside the diameter, but within the length, slowly move the tool towards the work piece until it just touches. 
· Sweep along the X axis to -22.8mm and back, off the end.
· Reduce the Y axis position of the tool by -0.2mm and repeat the sweep.
· Stop machine and measure the diameter with a calliper gauge.
· Repeat until correct measurements are achieved, remembering that 1mm off the Y axis means 2mm off the diameter.
Feedback from Instructors
Good work, don’t cut too much off.
End of Session Notes
Good session, feels more productive than the milling machine.
Achievements & Personal Skills Evaluation
· [bookmark: _Hlk511669060]Built confidence using a lathe.


Session 8
Date: 5/12/2017 - 2pm
Location: MTB04 
Instructors: Gareth Staddon & Dave Cooper
Aim: Continue with turned steel
[bookmark: _Hlk507838407]Health & Safety, PPE 
See General and machine H&S, & PPE - Session 1
Equipment 
· Lathe
· Vernier calliper
Processes
[image: ]A drill bit is used in the tailstock to drill a hole in the other end of the work piece. This hole is then used to support the main length when working on it.
The other diameters are machined in the same way as the first.
End of Session Notes
Progressing well, seems easier to achieve accurate results than with the previous stepped profile task.
Achievements & Personal Skills Evaluation
Appreciation of the amount of effort that can go into making an apparently simple object. 
[image: ]

Session 9
Date: 12/12/2017 - 2pm
Location: MTB04 
Instructors: Gareth Staddon & Dave Cooper 
Aim: Continue with turned steel
Health & Safety, PPE 
See General H&S, & PPE - Session 1
Equipment
· Lathe
· Vernier Calliper
Processes
[bookmark: _Hlk511669075]As with last session, just gradually removing material in 0.2mm increments until a satisfactory result is obtained.
[image: ]Feedback from Instructors
Confidence and accuracy come with practice.
End of Session Notes
Easy to cut away too much!
Achievements & Personal Skills Evaluation
Patience, especially when getting close to the desired result.
[bookmark: _Hlk507836985]	


Personal Development Plan
Skills learned during this project:
· Gained greater awareness of and appreciation for Health & Safety in a Machine Shop environment including longer term health issues such as skincare;
· Improved consideration of other people in the vicinity;
· Preparation of material prior to machining;
· Measurement and marking with height gauge scribe;
· Centre punching for drilling;
· Learnt that unforeseen problems can occur i.e., play in tools, work piece not flat on the table etc.;
· Inaccuracies can be minimised by better preparation;
· Try other machines and decide which is best;
· Used hand tools and machinery to form the shape as accurately as possible;
· Had to be patient waiting for machines;
· Had to be careful not to take too much material off;
· Improved quality of hand tool work.
· Built confidence using a lathe and 3 axis milling machine.
Many of these skills are transferable to other areas, but generally
· Taking more care gets better results;
· Carelessness can result in a product that does not meet the specification.
In the manufacturing process, many things can often be improved. Review, evaluation and criticism can be used to improve ability, productivity, accuracy and efficiency. 
Recording information in a logbook gives us a reference from which processes can be analysed and improvements can be made.
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Drilling operations

1. Using the appropriate marking ot equipment, mark and centre pop where the

6mm hote is located.
2. Set the work up in a V block and drill the hole 14mm deep

Note

All dimensions in millimetres.
Tolerance = +- 0.2mm (unless otherwise stated)
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