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Set Up
Before turning your project, there are a few steps that need to be taken first.
1. Ensure correct PPE is worn at all times: face shield, long hair tied back, no loose clothing or jewellery and enclosed leather shoes.
2. [image: ]Check that the lathe is in working order, all parts are running smoothly and there is nothing loose. 
3. Ensure the chuck key is not in the chuck, turn the lathe on to check if it is running smoothly then turn off and switch off at power point to prevent accidents during the set up stage. 
4. Insert your job into the chuck and tighten making sure all jaws are clamped evenly on the job. As you tighten the chuck, rotate your job with your hands to help centre the piece, giving better alignment along the axis meaning it will be less wobbly when the lathe is turned on (macarina, 2015). 
5. [image: ]Tighten the chuck using the key on all teeth if possible, this will ensure that all teeth have the strongest grip on the work piece. 
6. [image: Picture of Load bar stock into the lathe]Install the cutting bit you want to use by lightly clamping it into the tool post so that the cutting edge is as close to the tool post as possible, providing maximum support and minimising the vibration and risk factors. 
7. [image: ]Check the position of the cutting edge of the tool by measuring it against the tails stock. Thin strips of metal called ‘shims’ can be used to raise the height of the cutting tool. It is important to get the height of the cutting tool at the centre of the job so that the cutting tip is working at maximum efficiency and vibration is reduced. Once happy with the height, secure the cutting tool in place by tightening the grub screws in the tool post.
a. [image: http://www.newmetalworker.com/howto/graphics/lathecuterheight/fulsuprt300.jpg]Another method that can be used to check the position of the cutting tool is to secure the tool in place and ‘face’ the end of the job, adjusting the height until the face is perfect.
b. [image: ]A rule can also be used to check the position of the cutting bit. By placing the rule against the job and advancing the cutting tool forward, the point of contact should keep the rule perpendicular. If the rule is leaning forward or backwards, the cutting tool is either too high or too low (macarina, 2015).
[image: ][image: ][image: ]  [image: http://www.mini-lathe.com/Mini_lathe/Operation/Facing/Facing2_y.jpg] [image: Nub.jpg (7958 bytes)][image: http://www.mini-lathe.com/Mini_lathe/Operation/Facing/Faced_end.jpg]
[image: Picture of Get the right tool] [image: Picture of Set Ruller in position] [image: DSCF3435.JPG] [image: DSCF3436.JPG]
(macarina, 2015)
8. Adjust the speed to suit the project using the following formula 
[image: ] 
9. Source the correct lubricant for the job using the following table. Lubricants are important as they keep the tool cool, prevent friction, wash away swarf, give a good finiah and make the tool last longer.
 [image: ]
10. You are now ready to start operating the lathe. 
Parallel turning
[image: ][image: https://upload.wikimedia.org/wikipedia/commons/thumb/e/ed/SchruppenDrehen.jpg/800px-SchruppenDrehen.jpg]Parallel turning cuts along the surface of the metal parallel to the axis in a horizontal direction. The cutting bit is incrementally moved forward and then fed along the bed to remove metal from the project. This process is known as ‘roughing’. The feed lever may be used to move the tool automatically along the bed at a smooth and consistent rate. Always be monitoring where the cutting tool AND tool post is in relation to the chuck. Disengage the feed before it gets too close to the chuck.        					        (Schott)                        
When ‘roughing’ the project down to an approximate size, set the speed to 75 (Lewis, 2007), use lubricant and turn down to approximately 0.5mm over size. Once the section has been turned down to this size, an exact, slower, final cut is taken to ‘finish’ that particular section. 
[image: ]                     
[image: ][image: ]Using calipers and a micrometre will enable you to machine a project with precision. Once you are within about .5 mm of the required width, use a micrometre to gauge the exact width and then advance the cross slide hand wheel half of the distance that is measured over size. As you will be taking material off both sides this should be a perfect final cut. Set the speed to 105 (Lewis, 2007), use a very fine feed and lubricant. Start from the end and take the final cut across by 2 mm, check this width is correct and then continue the feed.
[image: ][image: ]Always be monitoring where the cutting tool AND tool post is in relation to the chuck. Disengage the feed before it gets too close to the chuck.        [image: https://upload.wikimedia.org/wikipedia/commons/thumb/9/90/SchlichtenDrehen.jpg/220px-SchlichtenDrehen.jpg][image: Setting a Lathe to turn parallel]   
Facing off 
Facing off is the process of creating a flat perfect surface on the face end of the project. Due to the considerable forces involved in lathe work, when facing off, the project should be as close to the jaws of the chuck as possible and not protrude more than 2-3 times the size of its diameter. 
[image: Tool_set.jpg (10894 bytes)]When setting up to face off:
1. The cutting tool you choose should have a slightly rounded tip as this will create a smoother finish.
2. Ensure correct PPE is worn and lathe is in working order and has been set up at the correct height for the cutting tool you are using and speed for the size and type of material you are turning.
3. [image: Roughing_y.jpg (10869 bytes)][image: ][image: ][image: http://www.mini-lathe.com/Mini_lathe/Operation/Facing/Faced_end.jpg][image: http://www.mini-lathe.com/Mini_lathe/Operation/Facing/Facing2_y.jpg][image: ][image: ]Clamp the project into the chuck jaws and tighten each jaw individually if possible to ensure even grip. Remember to clamp the project so the face is as close to the jaws as possible without being too close.  
4. Remove chuck key.
5. Slightly rotate the tool carriage so the cutting edge is approximately 5 degrees to the face of the project. 
6. Set the tumbler gear leaver to neutral and lock the carriage in place to prevent it from sliding back from the force of cutting (Hoose, facing operation, 2000)
7. Set the compound slide parallel to the axis 
8. Advance the tool and move across until it is just touching the face edge as shown by the picture. Retract the tool so that when the lathe is turned on, it will not be affected by the tool. 
9. Turn the lathe on and slowly advance the tool to the centre of the work piece and then back out again. 
10. Turn the compound crank to move the tool 0.5 mm towards the chuck and slowly advance the cutting tool into the centre of the project. 
11. The cutting tool will usually pick up some metal on the return cut, to take advantage of this, you can turn the compound crank and take 0.5 mm off on the return cut. 
12. Once the roughing stage is complete, a final pass can be taken to finish the ‘facing’ process.
a. Increase the speed of the lathe 
b. Move the compound crank 0.2mm towards the chuck 
c. Slowly advance the cutting tool towards the centre of the project and then slowly retract the tool.
13. Turn the lathe off. 
Taper turning
[image: ]To turn a cone or conical shape, you will need to use ‘taper turning’ which is a process of turning at an angle to the axis of the metal as seen in figure 5.23. Using the compound slide, the pitch of the taper can be easily set however the range of the cross slide does limit the length of taper that can be achieved. 
There are four ways to express taper turning.
1. As the included angle of the taper
2. As a taper in millimetres per metre (mm/m)
3. As the diameter at each end of the taper and the length of the taper 
4. [image: ]As a ratio. (Ableson)
To turn a taper using the ‘compound slide’ method, first you will need to set the agle for the taper you require. To do this you will need to know the dimensions for both ends of the taper (D & d) and the length of the taper (L). You will then need to use the following formula to calculate the angle. 
[image: ][image: ]
Once you have determined the measurements, you will be able to calculate the required angle. The diagram below shows an example of the process. 
[image: ][image: imd_example]

Once you have calculated the angle you can start the turning process. 
1. [image: compound2=.jpg (42717 bytes)]Ensure correct PPE is worn and lathe is in working order and has been set up at the correct height for the cutting tool you are using and speed for the size and type of material you are turning.
2. [image: ]Clamp the project into the chuck jaws and tighten each jaw individually if possible to ensure even grip. Remember to clamp the project as close to the jaws as possible without being too close.  
3. Remove chuck key.
4. Face off the end of the project.
5. Loosen the compound slide lock screws and rotate the compound slide around. There is a graduated dial at the base, you will need to set the angle to half of the taper angle you require and then lock the base in that position. 
6. [image: ]Once you have set the compound slide, you can use the compound slide screw to move the cutting tool along the project to creat a taper. 
7. [image: ] Use appropriate lubricant for the material (see table 5.2 lubricants and coolants) Start by taking a small taper off the corner and then advance the cutting tool incrementally untill the taper extends almost to the required length (L) which should also produce the required diameter (d) on the face end. 
8. Increase the speed of the lathe and take one final pass to finish off the tapering process. 



Knurling 
[image: ][image: ][image: ][image: ]Knurling is usually used for handles, a process that turns the smooth, slippery surface of metal, into one with greater surface area so that it becomes easier to grip. Knurling is done by using a specific tool with wheels that are made from hardened steel which indent a pattern onto the surface of the project. There are two types of knurling patters, straight line and diamond, these are generally available in sizes: coarse, medium and fine. 

To set the lathe up for knurling, you first need to select the pattern and size. Most operations will require the medium grade unless the project is very large or small. Once you have your knurl, you are ready to start. 
1. Ensure correct PPE is worn and lathe is in working order and has been set up at the correct height for the cutting tool you are using and speed for the size and type of material you are turning.
2. [image: http://www.shobha-india.com/products/lathe-tools/d8-img1.jpg]Clamp the project into the chuck jaws and tighten each jaw individually if possible to ensure even grip. Remember to clamp the project as close to the jaws as possible without being too close.  
3. Remove chuck key.
4. Face off the end of the project.
5. [image: ]Parallel turn the length of the working surface of the project. 
6. If knurling between centres, reset the position of the project. 
7. As setting up for knurling can take a little trial and error, you may want to allow yourself an extra centre meter if possible on the project to allow for the setting up of the knurling process. 
8. To knurl, a slower speed is required, a speed between 60-80 RPM is common practice. Set the speed of the lathe and the feed of the carriage to approximately 0.5mm per revolution of the spindle. 
9. Check the rollers of the knurling tool are spinning freely and undamaged
10. Set up the knurling tool in the tool post so that the axis of the knurling head is at the centre and the faces of the wheels lightly contact the project. If the knurling wheels are set up too close to the project, the knurl will not cut as smoothly and either the project or the tool could get damaged. 
11. Lubricate the rollers.
12. [image: http://server2.smithy.com/media/jpg/3-94.Jpg]Start the lathe and advance the knurling rollers ¼ of a millimetre into the project or until an impression starts to form. 
13. [image: ]Engage the feed lever and observe for half a centre meter before turning the machine off. This will stop both the chuck and feed from turning at the same time. You should not stop the carriage feed while the tool is still in contact with the project as this will create wear rings on your project. 
14. Leave the rollers where they are as this will keep them in position, Inspect the project to make sure the pattern is getting imprinted evenly and not ‘double tracking’ 
15. If the tool is double tracing, you will need to reset it, otherwise, take the tool carraige back to the starting point and alighn the rollers into the grooves ready to start. 
16. Increase the delth of cut by the knurling rollers and start the lathe. 
17. Engage the feed cut through to the desired length then turn off the lathe.
18. Force the tool deeper into the work, reverse the feed and turn the lathe back on. Do not allow the tool to feed off the project as this can damage the project or lathe centres if turning between centres. 
19. Repeat steps 17 & 18 until the shape fo the knurl has been full developed. 
20. If you are turning from the chuck only and have allowed for the extra length, part off the end of your project to get it to required length. You may also want to put a slight taper on the end of the project.
Drilling & Boring 
[bookmark: _GoBack][image: ][image: http://www.micro-machine-shop.com/boring_1.jpg]Drilling using the metal lathe is usually accomplished by clamping the project into the chuck, facing it and then using a centre drill bit, set up in the tailstock, to start a centred and accurate hole that will enable a drill bit to successfully bore in further. The centre drill bit is then replaced with the drill bit, ready to bore a hole further into the work piece. 
The tailstock will need to be locked in order for the drill to successfully bore a hole. Slowly advance the drill by turning the tailstock wheel. Ensure the drill is well lubricated and swarf is cleared regularly by withdrawing the drill every few millimetres.  
[image: ][image: http://www.technologystudent.com/equip1/faceoff7a.png][image: ]
 			(Ryan, Drilling with the centre lathe , 2003)
[image: ][image: http://www.micro-machine-shop.com/tool_bit_holder_v_groove.jpg][image: http://www.micro-machine-shop.com/jet_boring_carbide.jpg][image: ][image: http://www.micro-machine-shop.com/boring_bar_adapter_2.jpg][image: http://www.micro-machine-shop.com/carbide_boring_bars_1.jpg][image: ][image: http://www.micro-machine-shop.com/boring_7.jpg][image: ][image: ][image: ]Boring is the process of enlarging and turning a hole by removing the metal inside of the hole with a boring tool bar. The most common boring practice is to secure the project in the chuck and mount the boring tool bar and cutting bit on the tool post and feeding it into the hole as seen in the pictures to the right. There are a number of different types of boring tool bars and methods to hold them in the cutting tool holders. Choose the right tool and method for the job, if you are unsure, ask your teacher first. 
1. Ensure correct PPE is worn and lathe is in working order and has been set up at the correct height for the cutting tool you are using and speed for the size and type of material you are turning.
2. Clamp the project into the chuck jaws and tighten each jaw individually if possible to ensure even grip. Remember to clamp the project as close to the jaws as possible without being too close.  
3. Remove chuck key. 
4. Face off the end of the project.
5. To set the lathe up for boring, secure the boring bar in the tool post as seen above. 
6. When setting the height for the cutter, it should be slightly above centre to allow for the slight spring caused by the downward force of the spinning project on the cutting bit. 
7. The tool bit should be clamped as close to the tool post as possible that the maximum safe depth of cut can still be made. For deeper cuts, use a thicker bar to prevent a ‘springing’ action.  
8. [image: ]While the lathe is still turned off, move the cutting bit into the hole to test where the cutting surface reaches and whether the boring tool bar clears the inside of the diameter. 
9. Set the speed of the lath to the same that would be used for parallel turning.
10. [image: ]The feed and the depth of cut taken should be considerably less than straight turning as there is less rigidity in the set up.



Parting off 
You have made something, something great! Congratulations! Now, how do you get it off the lathe? More importantly, how do you separate it from the rest of the metal length? You will need to part it off and that will require a special cutting tool as seen below. 
[image: http://www.diracdelta.co.uk/science/source/p/a/parting-off%20tool/image001.jpg] [image: http://www.diracdelta.co.uk/science/source/p/a/parting-off%20tool/image002.jpg] [image: Parting and Cut-off Tool Holder with Integral Flexible Clamping]					          (DiracDelta, n.d.)			     (Koves, 2015)
Parting off requires a special cutting tool that is shaped specifically for parting metal on a lathe. As can be seen by the diagram below, the view of the tool shows a slight taper on the top and sides with a substantial taper on the cutting edge. This allows the tool to cut efficiently while reducing the chance of friction caused by the build-up of swarf. 
[image: ][image: ]
When parting, the work should be held by the chuck or a faceplate but not between centres as this will bind the tool towards the end of the cut. Parting off is the last step in producing a product on the lathe. 
1. Ensure the cutting tool is sharp and undamaged 
2. [image: ]Ensure project is secure in chuck with the parting off section as close to the chuck as the tool post will comfortably allow. Check this physically and visually. 
3. Set the height of the parting tool to 0.2 mm below centre, this will reduce the chance and damage of ‘digging in’
4. [image: ][image: Sandvik CoroCut QD - The most reliable system for parting off]Ensure the project and cutting tool are firmly secured to prevent chattering. 
5. Use the chuck face to set the tool to a right angle so that when the tool is advanced, the sides do not get pinched by the project walls. As you could imagine, the deeper the cut made, the more essential that it is straight and true to 90 degrees of the project to prevent scraping and wedging. 					(Sandvik, 2015)
6. Check the angle by advancing the tool past the face end of your project.
7. Once happy with the angle, position the cutting tool ready to part. 
8. Lock the carriage in place.
9. Reduce the speed of the lathe to half what it was for roughing process.
10. Slowly advance the tool into the project and apply lubricant frequently to keep the cutting tool cool and help remove swarf. 
11. If chatter occurs, withdraw the cutting bit and increase the speed of the lathe slightly 
12. For larger diameter parting, remove more width to start off with to reduce the chance of swarf jamming down the side and causing damage to the project or tool. (tech, n.d.)
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Longitudinal feed

Longitudinal feed is where the tool post moves
along the bed of the lathe parallel to the lathe
axis, e.g. in making cylindrical surfaces. To
produce longitudinal feed by hand, the apron
handwheel is revolved to left or right. This in
turn revolves a gear which engages with the
feed rack and moves the carriage.

Power feed

Power feed is engaged by one of two methods
depending on the type of lathe. Most geared
lathes have a power feed lever on the front of
the carriage which is placed in one position, up
or down, for longitudinal feed and in the other
for cross feed. A metal plate next to the lever
will tell you which. On smaller machines a feed
clutch is used. To engage longitudinal feed, the
feed change lever is placed in the up position
and the feed clutch turned clockwise. For cross
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6. Check the position of the cutting edge of the tool by measuring it =]
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keep the rule perpendicular. Ifthe rule is leaning forward or backwards, the cutting
tool s either too high or too low

7. Adjust the speed to sut the project using the following formula

etalllathe oy cankyavatross

Collection | Made itt Favorite Share +

About This Instructable =

N - 1000 x § @ 23,052 views.
Tb @ 1 tavortes
where N = spindle speed in revs/min

§ = cutting speed in m/min

D = diameter of work in mm crankyalbatross

G,

(crankyalbatross, n.d.)

More by crankyalbatross

¥ Show all downlos

PAGE1OF7 598 WORI
-

12:49 PM
2500772015

i il )




image7.jpeg




image8.png
Metal Turning Operations - Word (Product Activation Failed) Facing Oper x / 4 Shimming (1 %
EEBl HOME  INSERT  DESIGN  PAGELAYOUT | REFERENCES | MALINGS  REVIEW  VIEW W - Q=
3 Add Text~ AB Iy Insert Endnote D/ ) Manage Sources ) Insert Table of Figures ﬁ B -IEr =3 I N
[ Update Table A8 Next Footnote. ~ Easyle APA - ate Table
Table of Insert Insert | Insert Mark Mark
Contents - Footnote = Showhotes  Citation ~ €0 Bibliography = Caption (3] Crossreference Entry Citaion -
Table of Contents Footnotes i Citations & Bibliography Captions Index Table o Autho... &
lathe is tured on (macarina, 2015). R0 530 oo s Sombo s B '6" C l e

4. Tighten the chuck using the key on all teeth if
possible, this will ensure that all teeth have the strongest grip on the
work piece.
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secure the tool in place and ‘face’ the end of *ha ink aditictine tha haizht sntil tha ':N'l:l" sem'w l‘lD "WM:IT:;I‘?:"IE H‘lg!ﬂmmmﬂ that the i::]e'
face s perfect. Catbr o) -[11 | A K ¥ Ase ol e o

Ciik mage to enlarge.

b. Arulecan also be used to check the position g 7y s - 4 -

-EE sy
against the job and advancing the cutting toa

keep the rule perpendicular. If the rule is leahing forward or backwards, the cutting

can be a bit more elusive. Automotive parts
tool is either too high or too low (Hintz)

e that sells a bit of automotive or garden
icknesses which is exactly what we need.

hims can be removed. | take the setapartand ™
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The main reason for using a coolant when
machiningin the lathe is o carry the heat away
from the curting operation. Table 5.2 gives the.
suitabie lubricants for different opérations

Table 52 Lubricants and coolants

Materlal Turning

Mig steel ‘Soluble of

Cast iron ory

Alloy stesis Soluble oif

Brass Soluble oil
Mineral ol
Soluble oil
Soludle oil

Plastic Dy

finish. This will be especially true for parts
which have t0 fit together. The lathe is made
50 that this can easily be achieved. First, outside.
calipers are set 10 0.5 mm oversize. The metal
s turned for about 2 mm at the end, the lathe
stopped and the size tested. If the metal is the
correct sze, the cut is continued tll the correct
Length is achieved. If the size is incorrect, then
‘more 2 mm cuts are taken untl the metal is to
the size of the calipers and then the metal trned
0 this size. The calipess are reset to the finished
size. The toolis changed for a Ainishing t0ol and
again trial cuts are taken for about 2 mim until
this size i achieved and then the surface turned
o size.
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Assignment 5.5

1. Calculate the spindle speed required to
firish urn a 18 mm copper bar when using
an HSS tool bil

2. Wnatis meant by “feed” when referring to
Iathe tools?

3. Wiy should a cuting ubricant be used on
lathe work?

Extension question
What s done to cuting lubricant to ensure it
remains cloan during use?

Lathe operations

Lathe operations are the different processes
used t0 shape the metal in the lathe irrespective
of the matcrial used or the way in which the
metal s held while it is machined. The common
Iathe operations are discussed below.

o= 0 2x
oo ot

519 The diameter of the meta s recuced b tice
ine depin of cut

1 greater accuracy is required, then, after the
metal is twmed 0 0.5 mm oversize, it should
be measured with a micrometer, the amount
oversize noted and then the cross slide
handwheel advanced half of this distance and
atrial cut made. This should be the correct size.

size before wrming the whole metal 10 sizé

Roughing

Roughing brings the metal t0 the approximate
size and shape. The cut is made using 4 decp
cutanda fine feed. One cutis often enough to
reduce the metal (0 the size required but ifa lot
of metal has to be removed more cuts may be
needed. The speed for roughing is shown in
‘Table 5.1 and the lubricant in Table 5.2

TE e

Rahi s
Fig. 521 Fishing tools

Finishing
A metal is finished by removing the metal left
by roughing, thus bringing it o the required size
and finish.

Finishing tools are designed to remove the,
ridges left i the surface by the roughing tool
by taking only small depths of cut. The speed
for finishing is shown in Table 5.1. A very fine
feed and ubricant should be used.

Facing
Facing is the process of cuting the meul o
form a flat surface at right angles 0 the axis of
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about .5 mm of the required width, use a micrometre
to gauge the exact width and then advance the cross
slide hand wheel half of the distance that is measured
over size. As you will be taking material off both sides
this should be a perfect final cut. Set the speed to 105
(Lewis, 2007), use a very fine feed and lubricant. Start
from the end and take the final cut across by 2 mm,
check this width is correct and then continue the feed.

Fig. 519 Toe damerer o the meta s recced by tice
78 gt of et
Always be monitoring where the cutting tool AND tool

relation to the chuck. Disengage the feed before it gets too close to the chuck.
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Parallel turning
Parallel turnin, a 100mm

total length,
m using the

Parallel turning cuts along the surface of the metal parallel to the
axis in a horizontal direction. The cutting bit is incrementally
moved forward and then fed along the bed to remove metal from
the project. This process is known as ‘roughing’. The feed lever
may be used to move the tool automatically along the bed at a
smooth and consistent rate. Always be monitoring where the
cutting tool AND tool post i in relation to the chuck. Disengage
the feed before it gets too close to the chuck. (schott)

e

When ‘roughing’ the project down to an approximate size,
set the speed to 75 (Lewis, 2007), use lubricant and turn
down to approximately 0.5mm over size. Once the section

L g | has been turned down to this size, an exact, slower, final cut
oo 821 sl o is taken to ‘inish’ that particular section.

(Ableson)

Using calipers and a micrometre will enable you to
machine a project with precision. Once you are within
about .5 mm of the required width, use a micrometre
to gauge the exact width and then advance the cross

slide hand wheel half of the distance that is measured ¥ Showall downloads.. X
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the lathe. The (00l should be set up so that the
cutting face makes an angle of approximately
5° 1o the surface of the metal and must be on
centre. The carriage should be locked and the
compound side set parllel to the axis of the
lathe before cutting begins. In general the t00l
should cut from the centre out. The depth of
cutis obtained with the compound slide serc,
and the feed with the cross slide screw. As the
100 fecds away from the centre, 50 the cutting,
speed increases, therefore the feed should
progressively decrease 45 the 100l moves away
from the centee. (See Figure 5.22).

Pt rana Lt hang
Fig. 522 Facing oots

Metal should be faced before setting up
between centres, and the speed for facing

METALWORKING

Fig. 523 Using he compound side o cut a tapsr

base of the slide, and it islocked in this position
(Fig, 5.23). The tool should be brovght up close:
to the metal to be cut and the carriage ocked
in place. Depth of cut Is achieved by moving
the cross slide screw, while feed of cut is
achieved by moving the compound slide screw.
Both roughing and finishing cuts can be made.
by this method.

LATHE WORK

3. If staed as 2 ratio:

an of angle _ mtio
2

‘The other methods of turning tapers in the
lathe are by offsetting the wilstock and by using
atapes turning attachment for the lathe. As these:
‘methods are not common in school workshops
they will not be discussed here. Information on
these processes can be found in Part Two,

Knurling

Knurling is the process of forming diamond-
shaped or sraight ridges on the surface of the.
metal by forcing hardened steel rollers into ic
while it revolves. The ridges formed produce
2 g00d gripping surface for use on handies or
knobs. Two types of knurling patterns arc
available (ciamond and straight line) and each
pattern can be obtained i three different pitch
sizes.

‘The knurling t0ol has two rolers set into 2
selfaligning head. To knud, the metal should
e set up between centres or close to the chuck
(Fig. 5.24). If this s not possible then the end
must be supported with the tailstock centre.

the required depth of cut and t
‘moved longirudinally by coarse

I it s pot printing corectly, anc
should be tied. It may be necesss
100l if this sccond impression fa

a well-formed pattern.

The 00l is fed the length of
knurl and if the patiern is not dec
tool is advanced further, the ©
reversed, and the (ool fed back al
Itshould not be removed from (|
the time cutting commence:
completely finished. A light lubric
applied with 2 sdff brush to
shavings made by the tool. D

Drilling
Drilling in the lathe can be accomy
different means, cither by revoly
and feeding the drill into it or by
drill and feeding the work onto.
‘The most common method o
mount the work in a chuck or 2
faceplate, then to_mound the
wilstoci Spindic or in a Jacob's ct
in the wilstock spindie (Fig. 5.25)
clamping bolt is tightened and

ding lever released. -

i v
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Taper turning

Knurling

Boring

Parting off

% %
lathe before cutting begins. In general the 100l
should cut from the centre out. The depth of
cutis obtained with the compound slide screw,
and the feed with the cross slide screw. As the
100 fecds away from the centre, 50 the cutting
speed increases, thecfore the feed should
progressively decrease a5 the 00l moves away.
from the centre. (See Figure 5.22).

Ant rans Lo nana
Fig. 522 Facing tooks

Metal should be faced before setting up
between centees, and the speed for facing
should be the same as the speed for roughing.

Taper turning

Removing metal to form a surface at an angle

©© the axis of the metal (i.. making conical

shapes) s called taper wrning. Tapers can be

expressed in one of four forms:

1."as the included angle of the taper;

2. asa aper in millimetres per metre (mm/m);

3. as the diameter at each end of the taper and.
the length of the tper;

4. 252 rato (eg. 1in ).

‘There are three methods of producing taper:

Using the compound lide
By loosening the compound slde lock screws,
the compound siide and ool post cin be
sevolved through 360°. The compound slide s
56 (0 an ange of half of the ncluded angle of
the taper as read off the graduated dal at the

Fig. 523 Using he compound side 0 cut 3 apor

base of the slide, and i slocked in this position
(Fig. 5.23). The 100l should be brought up close
10 the metal (o be cut and the carriage locked
in place. Depth of cut s achieved by moving
the cross slde screw, while feed of cut is
achieved by moving the compound slide screw.
Both roughing and finishing cuts can be made
by this method.

“This method of taper wning is most useful
for blunt apers, but before using this method
the angie of the apec must be obiained. To
calculate the angle to which the compound side.
must e se, the following methods an be used.

1.1 stated as a taper (i¢. mm/metre)

tan of angle — taper
1000

2. If the diameter at the ends of the taper and
the distance berween them arc given:
D-d
2L

tan of angle

Whete D s diameter of taper at one end
ais diameter of taper at the other
Lis length of taper

D,d and L are stated 25 millimetces.

“The other methods of turning tapess in the
lathe are by offsetting the wilstock and by using
a tapes turning auachment for the lathe. A5 these
‘methods e not common in school workshops
they will not be discussed here. Information on
these processes can be found in Part Two,

Kaurling

Knurling is the process of forming diamond-
shaped or straight ridges on the surface of the
‘metal by forcing hardened steel rollers into it
‘while it zevolves. The ridges formed produce
2 good gripping surface for use on handlcs or
knobs. Two types of knurling patterns arc
available (diamond and straight line) and each
‘pattern can be obtained in three different pitch
sizes.

‘The knurling t00l has two rollers set into a
selfaligning head. To knudl, the metal should
be set up between centres or close (0 the chuck
(Fig. 5.24). If this is not possible then the end
must be supported with the tailstock centre.

Fig. 524 Knuring in he latne

The tool should be placed so that the faces
of the rollers are paralll t0 the surface of the
metal. A slow spindie speed s set and the t00l
brought (© bear on the metl 5o that half the
coller is in contact with the end of the metal,
As the tool begins (o print on the metal, the
lathe is stopped and the knurl examined. If it
s printing correctly, the tool is moved in to give:

0ol if this 2
a wellform
The tool
Kol and it
ool is adv
reversed, ar
It should nc
the time
completcly
applicd wi
shavings m

Drilling
Drilling in
different m
and feeding
aill and fe
The mos:
mount the
faceplate, 1
ilstock spi
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clamping b
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There are three methods of producing taper:

Usin the compound side
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the compound slide and 1ol post can bé
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a taper on a centre lathe:
Using a form tool with a
Cutting a taper with the
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Knurling is usually used for handles, a process that
turns the smooth, slippery surface of metal, into
one with greater surface area so that it becomes
easier to grip. Knurling is done by using a specific
tool with wheels that are made from hardened steel
which indent  pattern onto the surface of the
project. There are two types of knurling patters,
straight line and diamond, these are generally
available n sizes: coarse, medium and fine.

oumoN pRTTERN
STANOARD PACE

To (Industries, n.6.)
htto://conradhoffman.com/knurling htm

hito://www smithy.com/machining-handbook/chapter-3;

Knurling

Knuling is the process of forming diamond-
shaped o straigh ridges on the surface of the
metl by forcing hardened stee! rolers into it
while it revolves. The ridges formed produce
2 g00d gripping surface for use on handles or
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material you are turning.

2. clamp the project into the chuck jaws and tighten each jaw individually if possible to
ensure even grip. Remember to clamp the project as close to the jaws as possible
without being too close.

3. Remove chuck key.

4. Face off the end of the project.

5. Parallel turn the length of the working 4
surface of the project. :

6. If knurling between centres, reset the position of the project.

7. As setting up for knurling can take a ltle trial and error, you may want to allow
Yourself an extra centre meter if possible on the project to allow for the setting up of
the knurling process. (Industries S. , 2010) (
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Drilling using thi USING THE TAILSTOCK FOR DRILLING

using a centre d

centred and acq \‘ h The tailstock of a lathe can be used for drilling. with the aid of

DRILL BIT Q a drill chuck attachment. The drill chuck has a morse taper

successfully bo shaft which can be push into the shaft of the tailstock. locking
replaced with t it m position.

DRILL CHUCK
hole further iy MORSE TAPER

Q“‘ CHUCK  DRILCHUCK  TALSTOCK
ORILL BT The usual starting point for drilling with a centre lathe is to
use a countersink bit. This is used to drill slightly info the
‘material and creates a starting point for other drills that are
DG

going to be used. Aftempting to drill with a traditional dill bit
without countersinking first will lead to the drill bit slipping
straight away. It is not possible o drill a hole successfully or

safely with out using a centre dill first
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Boring is the process of enlarging and turning a hole by removing the metal inside of the

hole with a boring tool bar. The most common boring practice is to secure the

(aian, 2015)

project in the chuck and mount the boring tool bar and cutting bit on the tool post and
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Small boring tools lack strength
and rigidity and may chatter — to
avoid this take only very light
cuts at slow feed rates.

For a deep hole itis likely a
tapered hole will be produced.
To prevent this light cuts should
be taken and two or more
spring cuts made at the finished
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If the drill is mounted in the headstock
spindle, the work may be advanced onto the
drill by placing it against the tailstock spindle
and advancing it with the tilstock handwheel,
‘The metal must be held by hand. A drilling
‘machine, if available, should be used instead of
the lathe 2 the metal can be more sccurely held.
Specds for drilling are shown in Chapter 6.

Filing
Filing in the lathe is used to remove tool marks
or small amounts of metl. In general, filing
Jathe work i 10t a good pracice as i s 2imost
impossible to produce 2 true surface. A flled
surface is generally 2 preparation to_hand
polishing for appearance only. A mill file or
single cut file is most common, and the speed
is slightly higher than for roughing. A picce of
‘paper should be placed over the bed ways to
catch the Filings.
Before fling, shirt or overall sleeves should
be rolled up, and (o prevent the arm and
clothing being caugh in the revolving chuck
the file should be held lefi-handed. The metal
should be filed in the normal manner of
‘Covering asarge as possible an area of the el
with each stroke (Fig. 5.26). The fle should be
cleancd and chalked (o prevent pinning.

METALWORKING

Fig. 527 4 pating ot too

part of the cutting tool Is the cutting edge (Fig.
527). The tool has both back and side clearance.
on both sides but has no side rake and rarely
has back rake.

The work should be held in a chuck or
auached to a faceplate, not held between
centres as this will ause the cut to bind on the
t00l. Both tool and work should be as rigid a5
possible, as any looseness will cause chattering.

Set the tool on centre and at right angles 0
the cut to be made, placing it in position to
make the cut and I0ck the carriage. A speed
equal to half of the roughing speed should be
used, together with 2 liberal supply of lubricant,
See Figure 5.28.

Fig. 528 parting off n the athe

LATHE WORK

Screwcutting

Threads can be cut in the lathe and in many
instances ths i the only way they can be cut
“This process s a specialised one and s discussed.
in detail in Part 2.

Form turning

Form wening (Fig. 5.29)is the process of wrning
curved o irregular shaped surfaces in the lathe
For small shapes the tool is ground to
correspond (o the shape required and is then
fed into the work.

Fig. 829 Form tuming

‘The other method of form wrning is to use
hand cross and longitudinal feeds to produce
the shape which is then checked with 4
template.

Assignment 5.6

1. Draw the 1op view of a rightnanded
foughing tool. Show the direction of feed
wih an arrow.
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1. Ensure the cutting tool
2. Ensure project is secury
the tool post will com
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4. Ensure the project and
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Parting Off in the Lathe (continued)

This translates to about 200 RPM for 20mm (.3/4°) mild steel rod with an increase in
speed recommended for smaller diameters. Try to avoid back gear as this puts undue
pressure on the tool.

GETTING ON WITH THE JOB.

1. Ensure job is held securely in chuck jaws with a minimur of overhang.
2. Ensure tool is sharp, square to work and is at centre height (or very slightly below).
With cutting edge slightly below, there is a tendency for the tool to flex away from the
work reducing damage of “dig in” if it occurs.

3. Ensure top slide is retracted so there is a minimum of overhang.
4. Move tool into position with saddle and then lock to bed.

5. Set speed. If chatter s experienced, feed rate should be slightly increased and not a
slower speed selected.

6. Lubrication. ffitted, coolant s set to flow in order to float the swarf away from the cut
but if not available. use a small brush (or old toothbrush) and plentv of lathe cuttina oil

RO L AT R [
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4. trsretheprofectand uting ool are _‘EJrh

firmly secured to prevent chattering.

5. Use the chuck face to set the tool to a right angle so

learning to “part off?

that when the tool is advanced, the sides do not get
pinched by the project walls. As you could imagine, Jon than any other lathe
the deeper the cut made, the more essential that itis

straight and true to 90 degrees of the project to
¥ blades is usually done as

prevent scraping and wedging. (sandvik, 2015) o1 is decidod. it nosds only

6. Check the angle by advancing the tool past the face end of your project.
7. Once happy with the angle, position the cutting tool ready to part.
8. Lock the carriage in place. front only
9. Reduce the speed of the lathe to half what it was for roughing process ion indicated
10. Slowly advance the tool into the project and apply lubricant frequently to keep the
sweeping curve leads the
cutting tool cool and help remove swarf. arved backrake tond 1o
11, 1f chatter occurs, withdraw the cutting bit and increase the speed of the lathe slightly inthe cut. Mild steel,
steel blades having some
12. For larger diameter parting, remove more width to start off with to reduce the Bt cut with tungsten

chance of swarf jamming down the side and causing damage to the project or tool.
(tech, n.d.)
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