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1. [bookmark: _Toc31609198]Introduction
This report will feature the safety precautions taken place, the equipment and methods used during a lathe workshop session that took place on 29th October 2019. The group was given an instructional sheet which included the steps to complete the final product and a CAD drawing with dimensions of said drawing.
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[bookmark: _Toc31609212]Figure 1 - Guide to Creating the Piece
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[bookmark: _Toc31609213]Figure 2 - CAD Drawing of Piece to Explain Measurements
The steps of operation were not followed in order and after already having a three-hour session beforehand on the lathe, this report won’t be from the start of the piece.


2. [bookmark: _Toc31609199]Safety and Equipment

As part of the Health and Safety at Work Act, 1974 (Lbhf.gov.uk, 2020) it is the school’s duty to ensure reasonable steps were taken in order that pupils are not exposed to the risks notified and provided with the necessary safety equipment (PPE). The pupils were shown by qualified technicians how to handle the lathes so that risks were kept minimal. The safety equipment used was: 
· Steel Toe Cap Boots
· Safety Glass
· Overcoat
As well, long trousers were required so the swarf could not irritate the exposed leg skin and basic common sense to not get too close as the lathe was in operation or let the swarf build up around the piece and removing chuck keys before starting, the lathe also has an in-built safety feature in which the chuck guard must be fully closed before it is allowed to spin
Equipment:
· Lathe
· Cutting Tool
· Dust Pan and Brush
· Micrometer
· Tailstock
· 5mm Drill Bit
· Tap and Die Set
 


3. [bookmark: _Toc31609200]Practice
Continuing on from the first session on the lathe, I retook measurements for the 36mm diameter cut using a micrometer to double check that’s where I left off from the previous session. After confirming that is the stage of my piece I put the workpiece in the jaws and brought the tailstock and dead centre into the end of the piece, my next step was to make the 28mm diameter cut with a tolerance of 0.02mm either way, this cut was to be 38mm deep to cover the 25mm cut that was done later, I set the x-axis gauge at 0 on the end of the piece so I knew how deep to cut down and set the z-axis at 0 from the edge of the diameter.  From 36mm down, I performed 1mm cuts slowly passing the wheel through my hands at a constant speed to achieve a persistent finish on the metal. When using the cutting tool, I would go the full depth needed for the cut in one stroke by turning the wheel however unable to do that for the diameter because it would damage the cutting tool and leave a rough finish if you were to take too much off the diameter in one cut. Finally, getting the diameter down to 29mm, I take the workpiece out of the chuck and check it with a micrometer, it reads 28.9mm therefore I put the cylinder back into the chuck, tighten all three jaws equally however as it is a self-centring chuck it would automatically place the piece directly in the middle and in line with the dead centre, then moving the z-axis inwards, I made 3mm cuts down the desired length (38mm) until the gauge read the 28mm, again taking the workpiece out of the jaws and checking the diameter, the micrometer read 27.9mm therefore I wasn’t in tolerance of plus or minus 0.02mm.
The next cut to complete was the 25mm diameter at 18mm deep, the tolerance of the diameter this time was much more lenient at ±0.2mm and I was able to keep the x-axis gauge the same figure however reset the z-axis at the new 28mm diameter to 0 and brushed the swarf away so it didn’t get in the way of the next cut. Starting off the two 1mm cuts to get the diameter to 26mm, I then made four smaller, 0.25mm, cuts which should have gave me the correct diameter however upon measuring it, the true diameter was 24.9mm so still within tolerance.
I then had the change the angle of the cutting tool to allow me to chamfer the edges of the cylinder, by swivelling the top slide base by 45 degrees and tightening it back up, I then had to reset both gauges so the cutting tool was directly lined up to the edge of the 25mm diameter, zeroing both x and z-axis making six 0.5mm cuts until a 3mm chamfer was achieved. Then loosening the jaws to swap the piece around to the 35mm diameter side, three 0.5mm cuts were made to make a 1.5mm chamfer.
[image: ]
[bookmark: _Toc31609214]Figure 3 - 0.5mm Chamfer on 35mm Diameter
Next operation to complete was to drill 30mm deep into the narrow end of the piece, by removing the dead centre from the tail stock quill and inserting a 5mm drill bit. By using the G73 drilling technique, this is a peck drilling technique used for relatively shallow holes where the drill bit is retracted a small amount to allow the swarf to escape to prevent build up inside the hole, continuing this process until the x-axis read 30mm. Inserting the tap into the handle and covering the tip in metal cutting fluid, the handle was held horizontal to the drilled hole and the chuck was hand turned with two rotations of tapping to one rotation to retract to again not allow the swarf to build up as it could affect the tapping accuracy. When retrieving the tap after completion it snapped still partly inside the hole, but was able to be removed by gripping the extruding piece with pliers from the workshop and pulling it out. The completed workpiece was then removed from the jaws and sanded with fine sandpaper to improve the finish on the metal, all the remaining swarf was brushed into the chip pan where it was then collected and put into the metal recycling bin. 
[image: Image result for g73 drill diagram"]
[bookmark: _Toc31609215]Figure 4 - Peck Drilling Technique
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[bookmark: _Toc31609216]Figure 5 - Tap Snapped and Stuck
The end product came out well, with most of the measurements being within tolerance, I feel that I completed the operations sufficiently and in good time and it came out with a good finish after a few minutes of sanding so no rough edges, the swarf was blue at times which indicates that it is getting too hot either from the high rpm or high feed although the rpm’s were kept constant therefore my feed was too quick at times.
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including vernier callipers, a micrometer and a rule.

TEST PIECE 1

out. équipment

lathe and its equipment, a selection/of cutting tools, marking

Lathe Operations

i

Locate the work with a short projection in a three jaw chuck

Set a right hand knife edge tool in the tool post to the correct tool height. (use
the revolving centre to set the tool height)

Select the correct spindle speed and feed rate.

Face off both ends of the bar to create a good surface finish. (If face does not
clean up then tool height is incorrect).

Put the work in the chuck leaving approximately 30mm projection.

Tum the work 35mm diameter x 23mm length. ’

Rut the work on the marble marking out table and measure the overall height
by using a digital height gauge.

Place the work back into the chuck, touch on the face, zero the digital readout
and take the excess off the bar. (Remember not to take more than 1mm off at a

time and also ensure that the correct end is machined).
Locate a centre drill in the chuck (located in the tail stock) and centre drill the

work

Using the correet size drill (see supervision) drill a hole 30mm deep.
Using a 6mm tap and metal working lubricant, thread the hole 15mm deep.
Re-adjust the work in the chuck with 85mm projection. Locate the tailstock

b
revolving centre. (chuck should be holding on the smaller diameter.

25mm dia x 18mm
28mm dia x 20mm
36mm dia x 22mm
40mm dia x 22mm

Turn

Change the tool to a chamfering tool, set the correct height to the centre of the

revolving centre.

Machine
45° on the other side.

a 1.5mm x 45° chamfer on one end of the work piece and a 3mm x
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Drilling oper:

I Using the appropriate marking out equipment, mark and centre pop where the

6mm hole 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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