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The purpose of this report is to convert a written log book entry into a technical report.
[bookmark: _Toc29847151]Aim
The aim for this session in the machine workshop is to start work on the stepped bar by using the metal lathe.
[bookmark: _Toc29847152]Objectives
i. Learn and use the appropriate PPE(Personal Protective Equipment) needed in order to operate the lathe safely.
ii. Understand the Machine Shop MTB04 Turning Safety Guidelines and the technical drawing of the part.
iii. Adhere to the HSG129 Guidelines for working in an engineering workshop. (Health and Safety Executive, 1999)
iv. Use the appropriate tools/attachments on the lathe to create the desired part.
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PPE
The required PPE for this session was:
i. Suitable eye protection.
ii. Dustcoat/No loose clothing.
iii. Steel toe capped boots.
iv. Barrier cream.
As stated by the OSHA Safety Training for Lathe Machines. (Dupree, n.d.)
Health and safety guidelines for the engineering workshop
The health and safety guidelines needed to be followed can be found in the HSE Engineering Workshops legislation. There is a section dedicated to turning, which is appropriate for this session on page 64-65 as seen in Figure 1 and 2 below.
[image: ]
Figure 1-Page 64 of the turning guidelines
[image: ]
Figure 2-Page 65 of the turning guidelines
(Health and Safety Executive, 1999)
UWTSD issues 2 documents at the start of every session that includes specific guidelines about their workshop and the other one more safety guidelines about general workshop safety and hazards. (UWTSD, 2019)
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Equipment used
i. Metal lathe- Used to remove metal from a workpiece to give a desired shape. The lathe has other functions too like a drill and tapping.
ii. Revolving Live Tailstock Centre- Allows the part to be centre aligned with the tailstock 
iii.  Ø = 6mm drill bit.
iv. M6x1 tap set and wrench.
v. Vernier callipers.
vi. Micrometre.
vii. Digital height gauge.
Process
[image: ]
Figure 3-Technical Drawing of the desired workpiece
Face off

i. The essential drawings and equipment were collected as seen in Figure 3 and all the equipment listed above.
ii. The appropriate PPE was used during the session. These are listed in chapter 3.1
iii. The lathe was setup to face off the workpiece. The workpiece was inserted into the chuck with enough depth to reduce wobble and inaccurate cutting. And tightened using the chuck key.
iv. The active centre was used in the carriage along with the right hand knife tool in the tool post. The active centre was used to reduce wobble and align the cutting tool appropriately.
v. The spindle speed was set to high and the guard was pulled over for safety.
vi. The spindle was turned on and the z axis was brought to the workpiece until a chipping was heard. This indicated that the z axis could be zeroed and a datum point of  x,z  [0,0] was formed.
vii. 0.5mm was taken off in the z axis using the cross slide handle to swipe the top slide across the face of the workpiece. Speeds and feeds were used to create the best result. This was repeated for the other face.
viii. The lathe was turned off and the workpiece was removed.
Measure Height
i. The height was measured and recorded using a digital height gauge and repeated 3 times to ensure accuracy.
ii. H = 113.23mm.
Turning
i. The lathe was setup as usual and x,z was zeroed.
ii. Take off 0.5mm on the x whilst taking z to -22.95mm. 0.5mm was taken off the x whilst z was taken to -22.95mm (Not 23.00mm, this was to give room for error. But this length was kept within the tolerance of  ± 0.1mm).
iii. The lathe was stopped and the diameter of the turned part was measured using a micrometre. Ø = 44.15.
iv. X was set at 44.15 and the workpiece was turned until the diameter was 35mm. The diameter was measured after every cut past 37mm.
v. The length of the section was then measured using a digital height gauge. 


This length was within the ± 0.1mm tolerance.


This diameter was within the ±0.2mm tolerance.
Height shorten
i. The lathe was setup like normal, with the recently turned section within the chuck.
ii. The z and x axis was zeroed and z was set to 113.23mm, as this was the measured height.
iii. The workpiece was faced off using z increments of 1mm. (Ensuring not too much metal was being taken off at once was important, as this could of resulted in cracking the cutting tool).
iv. Once 106mm was reached, 0.1mm increments was used for better accuracy.
v. The workpiece was taken out once 105mm was seen, and the length was measured using a digital height gauge.



This length was within the ± 0.1mm tolerance.
Centre Drilling
i. The active centre was removed and replaced by the drill chuck in the carriage.
ii. Within that drill chuck, a 45 degree spot drill was placed in the drill chuck and tightened.
iii. The spindle was turned on and the drill was pressed against the unturned face of the workpiece. I could refer to the technical drawings seen in figure 3 to check the correct side.
iv. Pecking was used to drill a small hole, the depth of the pilot of the drill bit, into the face of the workpiece. Pecking was used to remove swarf from the hole for more accurate drilling.
v. Once finished, replace the spot drill with the active centre again. This small dimple will be used to reduce wobbling when turning and drilling. Once finished, the spot drill was replaced by the active centre again. A small dimple was left on the workpiece. This was later used to reduce wobbling when using the active centre and when drilling/turning.
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During the session, advice was given in order to improve my skills. The advice was to slow down the cutting process using the lathe, to give a better finish during cutting and reduce risk of breaking the tool. 
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The practical sessions taught me a lot and gave me a clear understanding of the tools available. 
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Turning

How most accidents happen

W A fatal accident arising from entanglement on rotating parts happens every year
orsoin the UK

m Entanglements on workpieces, chucks, cariers and unguarded stock bars.
cause most accidents

m Many accidents happen using hand-held emery cloth to smooth and polish
components

m Direct contact with moving parts causes many injuries

B Eye injries from machine cleaning, swarf removal and unenclosed machining
‘when eye protection is not wom are frequent

W Chuck keys sjected from rotating chucks.

‘Alarge proportion of njuries resuitin amputation of fingers, broken bones and torn
igaments.

Most il health arises from:

B unsale handing (see pages 20-26), hamnful metaiworking flids (see pages
52-54) and 100 much noise (see pages 51-56), but n particular
B noise levels from stock bars rotating in stock bar tubes which can be very high,
particulrly on mut-spindle machines
B risks fom breathing in mists and acrosols may be higher at higher speed
machines, and

For a small ONC tuming machine:

' Siding nterlocking guards to prevent acoess to dangerous movements when
quards are open

B if acoess to machine movements is necessary when guards are open, safer,
Slower movements under hold to run control may be permitted when guards
are open

= Exhaust extraction fited or capable of being connected

= A strong propery maintained vision panel, capable of withstanding foresesable
ejections.

Hosthand sfey i enginesrng workshops. Pagesiof 138
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Key safety measures.
For a manualy operated turret lathe:

B Fixed guard at rear of maching
® Chuckguard

B Feed and ead screws guarded or well back from operator
B Splashguard for suds and swarl,

Training specifics

m Wear eye protection
= Don't wear jewelery, loose cothing orlong hai i i's ot tied back.

fusing emery cloth cannot be avoided, in additon to general s for safe
operation (see page 41), users shoud be rained aboul the dangers of using
emery coth:

B Never use emery cloth at CNC lathes
= i required fiish may only be oblained holding emery cloh against rotating
companents, then use:

~ a backing board
- atool post

- a nutcracker’

- hand-held abrasive-impregnated wire brushes

Key references: BS EN 12415: 2000; 12478: 2001; 12840: 2001; 13788: 2001
‘Accidents at metahworking athes using energy cloth E1S2 HSE Books (ree)
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