Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise: 1.7.90

Safety precautions to be observed while working on lathes

Objective: At the end of this lesson you shall be able to

» state the precautions to be observed before starting work on a lathe, during work and after.

Before starting the work
Ensure that the lubricating system is functicning.

The mating gears should be in proper mesh and the power
feed levers are in neutral position.

The work area should be clean and tidy.
The safety guards should be in place.
During work

Never try to stop a rotating chuck with your hand. A
rotating chuck is dangerous.

Switch off the machine before making any adjustment on
the lathe.

It is dangerous to leave the chuck key in the chuck
Remove it immediately after use. (Fig 1)

Single point tools are sharp and dangerous. Be extra
careful when using them.

Chips are sharp and dangerous. Never remove themwith
your bare hands. Use a chip rake or brush.

You must always know where the emergency stop switch
is.

Specification of a centre lathe

FI20N178011

After work
Clean the lathe with a brush and wipe with cotton waste.
Oll the bed ways and lubricating points.

Clean the surroundings of the lathe, wipe the dirt and
coolant and remove the swarf.

Objective: At the end of this lesson you shall be able to
» specify a centre lathe.

Specification of a lathe (Fig 1)

Fig 1 Ly
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A lathe is to be specified by the following.
The maximum diameter of a workthat can be held.

The swing over bed. This is the perpendicular distance
from the lathe axis to the top of the bed.
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The length of the bed. The length of the bed-ways.

The maximum length of work that can be turned between
centres.

The range of threads that can be cut. The capacity of the
lathe. The swing over carriage.

The value of each division on the graduated collars of the
cross-slide and compound slide.

Range of spindle speeds.
Range of feeds.

Size of the spindle bore.
Type of spindle nose.

The specifications help in communication betweenthe seller
and the buyer of the lathe.

It helps the operator of the lathe to decide whether the
work in hand can be accommodated for performing the
operations.



Constructional features of lathe

Objectives: Atthe end of this lesson you shall be able to
* name the main parts of a lathe

» state the constructional features of lathe

» explain the principle of a lathe.

Centre lathe is a machine which is used to bring the raw
material to the required shape and size by metal removal.
This is done by feeding a cutting tool against the direction
of rotation of the work.

The machine tool on which turning is carried out is known
as a lathe.

Lathe is a machine tool which holds the job in between
the centre and rotates the job on its own axis. Due to this
quality of holding the job from the centre and rotating the
job, itis called centre lathe. Work can be held on a chuck
andface plate. Chuck and face plate are mounted onthe
front of spindle. Cutting tool is fed against work after holding
it in the tool post firmly. The work rotates on it own axis
andtool is moved parallel to work. VWhentool moves parallel

to axis it produces cylindrical surface and when it rotates
at some angle, it produces taper surface.

Constructional features of a lathe
A lathe should have provision :
- To holdthe cutting tool, and feed it against the direction

of rotation.

- To have parts, fixed and sliding, to get a relative
movement of the cutting tool with respect to the rotation
of the work.

- Tohave accessories and attachments for performing
different operations.

The following are the main parts of a lathe. (Fig1)
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Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise 1.7.91

Lathe main parts

Objectives: At the end of this lesson you shall be able to
* name the parts
» state the functions of the parts

Lathe bed
Functions of a lathe bed
The functions of a lathe bed are:

- To locate the fixed units in accurate relationship to
each other.

- To provide slide-ways upcn which the operating units
can be moved.

Constructional features of a lathe bed (Fig 1)

Fig 1
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The lathe bed generally consists of a single casting. In
larger machines, the bed may be in two or more sections
accurately assembled together. Web bracings are
employed to increase the rigidity. For absorbing shock
and vibraticn, the beds are made heavy.

A combined swarf and coolant tray is provided on lathes.
This may be anintegral part with the lathe bed.

The bed is generally made by cast iron or welded sheet
metal legs of box section. This provides the necessary
working height for the lathe. Very often the electrical switch
gear unit and the coolant pump assembly are housed in
the box section of the legs at the headstock end.
Bed-ways (Fig 2)

The bed-ways or slide ways assist in accurate location
and sliding of the accessories/parts mounted on this.

The bed-ways are of three types.
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Fig 2
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Flat bed-way (Fig 3)
Fig 3
FLAT BEDWAY
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V' bed way (Fig 4)

Fig 4
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Combination bed way (Figs 5a & 5b)

Neormally the bed-ways stop at a distance away from the
headstock with a gap at this point. This enables to mount
larger diameters of the work.

Some lathes have a detachable section of the bed, which
can be fitted when desired, to enable the saddle to operate
close to the headstock.

The bed-ways are highly finished by grinding. Some lathes
have their bed-ways hand scraped. Some have their bed-
ways hardened and ground. The wear-resisting qualities
of bearing surfaces are improved by employing chilled iron
castings.
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The beds are mostly made up of closely ground, grey
cast iron.

Gap bedway (Fig 6)
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Objectives: Atthe end of this lesson you shall be able to
+ state the function of the headstock

» differentiate between cone pulley headstock and all geared headstock.

Functions (Fig1)

All geared headstock (Fig 2)

Fig 1
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To provide a means to assemble the work-holding devices.
Transmit the drive from the main motor to the work.

To accommodate shafts, gears and levers for a wide range
of varying work speeds.

To ensure arrangement for lubricating the gears, shafts
and bearings.

Types of headstocks

The following are the two types of headstocks.
1 Allgeared headstock.

2 Cone pulley headstock.

Fig 2
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Itis a box section casting having a removable top cover. It
has internal webs for stiffening, and to take shaft bearings.
It has an input shaft which is connected by means of 'V
belts to the main motor, and it runs at a constant speed. It
is equipped with clutches and a brake.

There may be two or more intermediate shafts on which
sliding gears are mounted. The main spindle is the last
driven shaft in the headstock assembly. The nose of the
spindle is outside the headstock casting, and is designed
to accommodate the work-holding devices.

The levers operating the forks for the sliding gears are
situated outside in front of the headstock casting.
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Inthe all-geared headstock, lubricating oil is filled for splash
lubrication of the internal gears. A sight glass with an oil
level mark is provided to see the oil level.

Cone pulley headstock (Fig 3)
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It has a stepped cone pulley mounted on the main spindle,
and it is free to revolve. It is connected by means of a flat
belt to a similar cone pulley, with steps arranged in the
reverse order. This cone pulley gets the drive from the
main motor.

The spindle is mounted on the bearing onthe headstock
casting and has a gear wheel called 'bull gear' keyed to it.
Apinion is coupled to the cone pulley.

The back gear unit has a shaft which carries a gearand a
pinion. The number of teeth of the gear and pinion on the
back gear shaft corresponds to the number of teeth on the
bull gear and pinion on the cone pulley. The axis of the
back gear shaft is parallel to the axis of the main spindle.
The back gear is engaged or disengaged with the cone
pulley system by means of a lever. The back gear unit is
engaged for reducing the spindle speeds. (Fig 4)

Carriage

Athree-stepped cone pulley headstock provides 3 direct
ranges of speeds through a belt connection. With the back
gear in engagement, 3 further ranges of reduced speeds
can be obtained.
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Advantages

« Cantake up heavy load.

+ Less noise during working.
« Easy to maintain.
Disadvantages

The number of spindle speeds is limited to the number of
steps in the cone pulley.

It takes time to change the spindle speeds.

Objectives: At the end of this lesson you shall be able to
» state the functions of a carriage
* name the parts of a carriage.

Carriage is the feature of a lathe that provides the method
of holding and moving the cutting tool. (Fig 1) It can be
locked at any desired position on the lathe bed. It
consists of two major parts namely, apron and saddle.

Apron (Fig 2)

The apron is bolted to the front of the saddle. It contains
mechanism for moving and controlling the carriage. The
main parts of an apron are :

- Traversing hand wheel
-  Feedlever
- Feedselector

- Leadscrew engagement lever.

Fig 1
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Fig 2
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Saddle (Fig 3)

Itis a 'H' shaped casting having V' guide grooves at the
bottom face, corresponding to the lathe bed-ways for
mounting on the lathe bed and for sliding.

Fig 3
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Parts of a saddle
Cross=slide

The cross-slide is mounted on the top of the saddle, and
it provides cross movement for the tool. This is fitted at

Tailstock

right angles to the bed andis moved by means of a screwed
spindle, fitted with a handle. A graduated collar, mounted
on the screw rod along with the hand wheel, helps to set
the fine movements of the cross- slide.

Compound rest

The compound rest is fitted on the top and to the front of
the cross-slide. The compound rest can be swiveled
horizontally through 360°.

Top slide

The top slide is fitted on the top of the compound rest. It
supports the tool post which holds the cutting tool. The
top slide provides a limited horizontal movement for the
cutting tool.

By swiveled the compound rest, the top slide can be set
at an angle to the cross-slide (Fig 4). Usually the
compound rest is set in such a way that the top slide is at
right angles to the cross-slide.

Fig 4
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Objectives: At the end of this lesson you shall be able to
* list the parts of a tailstock

» state the uses of a tailstock

» explain the function of a tailstock.

Tailstock

It is a sliding unit on the bed-ways of the lathe bed. Itis
situated on the right hand side of the lathe. Itis made in
two parts namely the "base' and the “body'. The base
bottom is machined accurately and has "V' grooves
corresponding to the bed-ways. It can slide over the bed
and can be clamped at any position on the bed by means
of the clamping unit. The body of the tailstock is assembled
to the base. Graduations are marked on the rear end of
the base and a zero line is marked on the body.

When both zero lines coincide, the axis of the tailstock is
in line with the axis of headstock.

The body and base are made out of castiron. The parts
of a tailstock are: (Fig 1)

a Base
Body
Spindle (barrel)

o

Spindle locking lever

Operating screw rod

S0 O O

Operating nut

Tailstock hand wheel

(o]
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i Setscrew/set over screw
| Clamping bolt
Functioning of a tailstock

By rotating the hand wheel, the barrel can be moved forward
or backward. The barrel can be locked in any required
position. The hollow end of the barrel at the front is provided
with a Morse taper to accommodate the cutting tools with
a taper shank. Graduations are sometimes marked on
the barrel to indicate the movement of the barrel. With the
help of the adjusting screws, the body can be moved over
the base laterally, and the amount of movement may be
read approximately referring to the graduations marked.
This arrangement is to offset the centre of the tailstock as
required for taper turning.

Purpose of the tailstock

To accommodate the dead center to support lengthy work
to carry out lathe operations. (Fig 2)
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Fig 1
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To hold cutting tools like drills, reamers, drill chucks
provided with taper shank. (Fig 3)

Toturn external taper by offsetting the body of the tailstock
with respect to the base. (Fig 4)

Fig 2

LONG WORKPIECE HELD BETWEEN CENTRES

FI2ONATE142

Fig 3
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Fig 4
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Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise: 1.7.92

Feed & thread cutting mechanism

Objectives: At the end of this lesson you shall be able to

* name the parts of the feeding mechanism

+ state the functional features of the feeding mechanism.

Feed mechanism (Fig 1)

Fig 1
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The feed mechanism of a lathe enables automatic feeding
forthe tool longitudinally and transversely as needed. By
automatic feeding the finish on the work will be better, the
feeding of the tool will be at a uniform continuous rate and
it takes less time to finish the operation while manual
labour is avoided.

The feed mechanism comprises the following.

- Spindle gear (A)

- Tumbler gear unit (B)

- Fixedstud gear (C)

- Change gear unit (DEFG)

- Quick change gear box (H)

- Feedshaft/Lead screw (1)

- Apron mechanism (Fig 5)

The proportionate tool movement for each revolLtion of work

is achieved through all the above units of the feed
mechanism.

Spindle gear
The spindle gear is fitted to the main spindle, and it is

outside the headstock casting. It revolves along with the
main spindle.

Tumber gear unit

The tumbler gear unit set of three gears, havingthe same
number of teeth and it connects the spindle gear to the
fixed gear. Itis also called the reversing gear unitas it is
used to change the direction of feed of the tool for the
same direction of rotation of the spindle.lt can be
engaged and disengaged with the fixed stud gear by the
operation of the hand lever provided inthe unit. (Fig 2)

Fig 2
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The fixed stud gear

The fixed stud gear gets the drive fromthe main spindle
gear through the tumbler gear unit and runs at the same
number of revolutions per minute as the spindle gearon
most lathes.

Change gear unit

The fixed stud gear transmits its drive through a change
gear unit to the quick change gear box. The change gear
unit has provision for changing the driver, the driven and
the idler gears from the set of change gears available for
the purpose of feed changing as an additional unit. (Fig 3)

Quick change gear box

The quick change gear box is provided with levers outside
the box casting, and by shifting the levers, different gears
are brought in mesh so that different feed rates can be
givento the tool. Achart listing the different feed rates for
the different positions of the levers is fixed to the casting,
and by referring to the table, the levers may be engagedin
position for the required feed rate. (Fig 4)
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The feed shaft

The feed shaft gets its drive from the quick change gear
box, and through the apron mechanism, the rotary
movement of the feed shaft is converted into the linear
movement of the tool.

The apron mechanism

The apron mechanism has the arrangement for transmitting
the drive from the feed shaft to the saddle for longitudinal
movement of the tool or to the cross-slide for the transverse
movement of the tool. (Fig 5)

Fig 5
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Thread cutting with simple and compound gear trains

Objective: At the end of this lesson you shall be able to
» thread cutting with simple and compount gear trains.

Change gear train

Change gear train is a train of gears serving the purpose of
connecting the fixed stud gear to the quick change gearbox.
The lathe is generally supplied with a set of gears which
can be utilized to have a different ratio of motion between
the spindle and the lead screw during thread cutting. The
gears which are utilized for this purpose comprise the
change geartrain.

The change gear tran consists of driver and driven gears
and idler gears.

Simple gear train

Asimple gear train is a change gear train having only one
driver and one driven wheel. Between the driver and the
driven wheel, there may be an idler gear which does not
affect the gear ratio. Its purpose is just to link the driver
and the driven gears, as well asto get the desired direction
to the driven wheel.

Fig 1 shows an arrangement of a simple gear train.

Fig 1
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Fig 2 shows mountings of the driver and driven gearsina
lathe.
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Compound gear train

Sometimes, for the required ratio of motion between the
spindle and the lead screw, it is not possible to obtain one
driver and one driven wheel. The ratio is split up and then
the change gears are obtained from the available set of
gears which will result in having more than cne driver and
one driven wheel. Such a change gear tain is called a
compound gear train.

Fig 3 shows the arrangement of a compound geartrain.

The driver gear and the driven gear are changed according
to the pitch of the thread to be cut on the job.

Figa
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Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise: 1.7.93

Holding the job between centre and work with catch plate and dog

Objectives: At the end of this lesson you shall be able to
* preparing work for turning between centre

* to set the catch plate

» working with catch plate and dog

Turning work in-between centres avoids the need for truing
the work. The work turned will be parallel through-out. But
it requires great skill to perform operations especially like
knurling, thread cutting, undercutting. It is limited to
external operations only. The work needs the following
preparations to be carried out before the actual operations
are to be performed.

Face both sides of the work, and maintain the total length
accurately within limits.

Choose the correct size and type of centre drill and do
centre drilling at both ends.

Diamantle the chuck from the spindle nhose and assemble
the driving plate or catch plate.

Assemble the spindle sleeve to the spindle nose and fix
live centre to the sleeve.

Ensure that the spindle sleeve and live centre are free
from damages, burrs and are thoroughly cleaned before
assembly.

Check for the true running of the live centre. (Fig 1)

Fig 1
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Select a suitable lathe carrier according to the diameter of
the work and fasten it on one end of the work with the bent
tail pointing ocutwards. (Fig 2)

Fig 2 LATHE GARRIER
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Work that has a finished surface should be protected by
inserting a small sheet of copper or brass between the
end of the screw inthe carrier and the work. (Fig 3)

Fig 3
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Apply a suitable lubricant (soft grease) to the centre hole
of the workpiece to be engaged by the tailstock dead
centre.

Move the tailstock to a position on the bed to suit the
length of the workpiece. The tailstock spindle should extend
approximately 60 to 100 mm beyond the tailstock.

Ensure there is sufficient space for the saddle to operate
before clamping the tailstock to the bed.



Clamp the tailstock in position by tightening the tailstock
clamp nut. (Fig 4)

Fig 4

TAILSTOCK CLAMF NUT
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Engage the work-centre hole with the point of live centre
and with the tail of the lathe carrier in the slot inthe catch
plate. Hold the work in this position with hand.

Ensure that the tail of the lathe carrier does not rest on
the bottom of the slot in the driving plate. This will not
permit the centre entering the centre hole of the work for
proper seating. (Fig &)

Fig §
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Advance the tailstock spindle by the hand wheel rotation
until the point of dead centre enters the centre hole of the
work with proper seating eliminating all endwise
movement. (Fig6)

Fig 6
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Move the tail of the carrier back and forth. At the same
time adjust the hand wheel until only a slight resistance is
felt.

Tighten the tailstock spindle clamp at this position and
check that the resistance does not change. Set the
machine for about 250 r.p.m. and allow the work to run for
a few seconds.

Check once again for the resistance and adjust the
tailstock spindle, if needed.

Work is now ready for operations. (Fig 7)

Fig7
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Before holding the work in between centres ensure that
the centres are aligned.
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Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise: 1.7.94

Simple description of facing and roughing tool

Objectives: At the end of this lesson you shall be able to

* state the purpose of facing
» setting the rough facing tool
» state the reasons for the defects

» state the remedies to overcome the defects in facing

Facing: This is an operation of removing metal from the
work-face by feeding the tool at right angles to the axis of
the work. (Fig 1)

Fig 1
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Purpose of facing

— To have a reference plane to mark and measure the
step lengths of the work.

— To have a face at right angle to the axis of the work.

— Toremove the rough surface on the faces of the work
and have finished faces instead.

— To maintain the total length of the work.

Facing may be rough or finish facing. Rough facing is
done to remove the excess metal on the face of the work
by coarse feeding with more depth of cut, leaving sufficient
metal for finishing. Rough facing is done by feeding the
tool from the periphery of work towards the centre of the
work. Finish facing is the operationto have a smocth face
by removing the rough surface produced by the rough
facing.

Finish facing is done by feeding the tool from the centre of
the work towards the periphery. (Figs 2a and 2b)

Rough facing is done by choosing a spindle RFM
according to the average diameter of the work, the
recommended cutting speed, witha coarse feed and more
depth of cut.

Finish facing is done by choosing a cutting speed about
twice that of the cutting speed for roughing, with a fine
feed rate of 0.05 mm approximately and with a depth of
cut of not more than 0.1 mm.

The following are the defects found in facing work
(Fig 3)

A concave face: This is caused by the tool digging into
the work during the feeding as the tool is not clamped
rigidly. By clamping the tool rigidly with minimum overhang,
this defect can be avoided.

A convex face: This is caused by the blunt cutting edge

of the tool and the carriage not being locked. To avoid this
292
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defect, re-sharpenthe tool and use it; Also lock the carriage
to the bed of the lathe.

A pip left in the centre : This is due to the tocol not
being set to the correct centre height. By placing the tool
to the centre height, this defect can be avoided.

Fig 3
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Capital Goods & Manufacturing Related Theory for Exercise: 1.7.95
Fitter - Turning

Nomenclature of single point cutting tools and multi point cutting tools

Objectives: At the end of this lesson you shall be able to
* name the types of cutting tool

» state the nomenclature of single point cutting tools
» state the nomenclaure of multi point cutting tools

Lathe cutting tools are divided into two groups. These are

Fig 2
1 Single point cutting tools e
2 Multi point cutting tools
Single point cutting tool nhomenclature
7

The tool acts like awedge during turning. The wedge shaped
cutting edge penetrates into the work and removes the

metal. This necessitates the grinding of a tool cutting edge
to a wedge shape.

WEDGE
When we sharpen a pencil with a pen knife by trial and RINGLE
error, we find that the knife must be presented to the wood
at a definite angle, if success is to be achieved. (Fig 1)

Fig 1 <
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If, in the place of a wooden pencil, a piece of soft metal
such as brass is cut, it will be found that the cutting edge
of the blade scon becomes blunt, and the cutting edge

FI20N178513

gets crumbled. For the blade to cut the brass successiully, 4 Side rake angle
the cutting edge must be ground to a less acute angle.
(Fig2) 5 Frontclearance angle

6 Side clearance angle
The angle shown in Fig 1 is called as clearance angle and o : ; .
that shown in Fig 2 is a wedge angle. Multi point cutting tools used in lathe are:

Angles ground on a lathe cutting tool (Fig 3) gl

All the angles given below may not be located or found in B

every tool. As anexample a roughing tool is chosen. The - Tap
angles and clearances ground on this tool are: . Die
1 Approachangle

2 Trailangle

3 Toprakeangle
293



Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise: 1.7.96

Tool selection based on different requirements

Objectives: At the end of this lesson you shall be able to
» state the qualities of good cutting tool material

» state the factors to be remembered when selecting tool

* name the different types of tool
» name the shapes of the tool

Cutting tool materials

Tool materials should be:

- Harder and stronger than the material being cut
- Tough to resist shock loads

- Resistant to abrasion thus contributing to long tool
life.

Cutting tool material should possess the following
gualities.

- Cold hardness
- Redhardness
- Toughness
Cold hardness

It is the amount of hardness possessed by a material at
normal temperature. Hardness is the property by which it
can cut/scratch other metals. When hardness increases,
brittleness also increases, and a material, which has too
much of cold hardness, is not suitable for the manufacture
of cutting tools.

Red hardness

It is the ability of a tool material to retain most of its cold
hardness property even at very high temperatures. While
machining, the friction between the tool and the work, the
tool and the chips, causes heat to be generated, and the
tool loses its hardness, and its efficiency to cut diminishes.
If a tool maintains its cutting efficiency even at increased
temperatures during cutting, it can be said that it possesses
the red hardness property.

Toughness

The property to resist breakage due to sudden load that
results during metal cutting is termed as “toughness' This
will reduce the breakage of the cutting edges of tools.

The following factors are to be considered, when selecting
a tool material.

- Material to be machined.
- Condition of the machine tool. (rigidity and efficiency)

- The total quantity of production and the rate of
production.

- The dimensional accuracy required and the quality of
surface finish.
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- The amount of coolant applied and methed of
application.

- Condition and form of material to be machined.
Grouping of tool material

The three groups under which tool materials fall are:
- ferrous tool materials

- non-ferrous tool materials

- hon-metallic tool materials.

Ferrous tool materials

These materials have ircn as their chief constituent. High
carbon steel (tool steel) and high speed steel belong to
this group.

Non-ferrous tool materials

These do not have iron, and they are formed by alloying
elements like tungsten, vanadium and molybdenum.
Stellate belongs to this group.

Carbides

These materials are also non-ferrous. They are
manufactured by powder metallurgy technigue. Carbonand
tungsten are the chief alloying elements.

Non-metallic materials

These tool materials are made out of non metals.
Ceramics and diamonds belong to this group.

High carbon steel is the first tool material introduced for
manufacturing cutting tools. It has poor red hardness
property, and it loses its cutting efficiency very quickly.
Alloying elements like tungsten, chromium and vanadium,
are used to produce high speed steel tool material. Its
red hardness property is more than that of high carbon
steel.

High speed steel is used for making solid tools, brazed
tools and inserted bits. It is costlier than high carbon
steel. Carbide cutting tools can retain their hardness at
very hightemperatures, and their cutting efficiency is higher
than that of high speed steel. Due to its brittleness and
cost, a carbide tool cannot be used as a solid tool. It is
used as a brazed tool and throw away tool bit.



Lathe cutting tool types

The tools used on lathes are
- Solid type tools

- Brazedtype tools

- Inserted bits with holders

- Throw-away type tools. (carbide)

Solid tools (Fig 1)

Fig 1

FIZON17B511

These are tools having their cutting edges ground on solid
bits of square, rectangular and round cross-sections. Most
of the lathe cutting tools are of the solid type, and high
carbon steel and high speed steel tools are used. The
length and cross-section of the tocl depend upon the
capacity of the machine, the type of tool post and the
nature of the operation.

Inserted bits with holders (Fig 2)

Fig 2

TOOL HCLDER

Fl20N178812

Solid high speed steel tools are costly; hence, they are
sometimes used as inserted bits. These bits are small in
sizes, and are inserted in the holes of the holder. These
holders are held and clamped in the tool posts to carry
out the operations. The disadvantage in this type of tools
is that the rigidity of the tool is poor.

Brazed tools (Fig 3)

Fig 3

FIZON179613

TIF BRAZED

These tools are made up of two different metals. The
cutting portions of these tools are of cutting tool
materials, and the body of the tools do not possess any
cutting ability, and are tough. Tungsten carbide tools are
mostly of the brazed type. Tungsten carbide bits of square,
rectangular and triangular shape are brazed to the tips of
the shank. The tips of the shank metal pieces are machined
onthe top surface according to the shape of the fits so as
to accomodate the carbide bits. These tools are
ecocnomical, and give better rigidity for the tools than the
inserted bits clamped in the tool-holders. This is applicable
to high speed steel brazed tools also.

Throw-away type tools (Fig 4)

Fig 4

)
)

CARBIDE INSERT

FI2ON178814

Carbide brazed tools when blunt or broken need grinding
which is time consuming and expensive. Hence, they are
used as throw-away inserts in mass production. Special
tool- holders are needed and the carbide bits of rectangular,
square or triangular shapes are clamped in the seating
faces and machined on this type of special
holders.

The seating faces are machined in such a way that the
rake and clearances needed for the cutting bits are
automatically achieved when the bits are clamped.

Lathe cutting tool shapes

Lathe cutting tools are available in a variety of shapes for
performing different operations. Some of the lathe cutting
tools generally used are:
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- Facing tool (Figs 5a and 5b)

- Broad rigeifitirgant tool (Fig 9)

Fig5

oo

a) CRANKED TOOL

oo

|

b) OFFSET KNIFE TOOL

FI2CN179815

- Knife edge tool (Fig 6)

Fig6

<oo

FI20NMTB616

- Roughing tool (Fig 7)

Fig 7

FI20N1T8817

- Round nose finishing tool (Fig 8)

Fig 9

Fa
=]
|

FI20M178818

- Undercutting tool/parting off tool (Fig 10)

Fig 10

~NIj

Fig8

FI20N178818

VAN =
5 ;
- External threading tool (Fig 11)
Fig 11
oo =
g
- Boring tool (Fig 12)
Fig 12
7 ?ﬁ
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Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise: 1.7.97

Necessity of tool angles

Objectives: At the end of this lesson you shall be able to
* name the different angle of the tool

» state use of the each angle

» state the effect of the incorrect angle.

Approach angle (Fig 1)

Fig 1

FI20N176711

This is also known as side cutting-edge angle. This is
ground on the side of the cutting tool. The cutting will be
oblique while cutting. The angle ground may range from
257 to 40° but as a standard a 30° angle is normally
provided. The oblique cutting has the advantages overthe
orthogonal cutting, in which the cutting edge is straight.
More depth of cut is given in the case of obligue cutting,
since, when the tool is fed to the work, the contact
surface of the tool increases gradually as the tool
advances, whereas in the case of the orthogonal cutting,
the length of the cutting edge for the given depth fully
contacts the work from the beginning itself which gives a
sudden maximum load on the tool face. The area over
which heat is distributed is greater in obligue cutting.

(Fig2)
:wom( :wonx
oo oo

TOOL TOOL
ORTHOGONAL CUTTING OBLIQUE CUTTING

Fig 2

FIRCN1797T12

Trail angle (Fig 3)

Itis also known as end-cutting edge angle, and is ground
at 30° to a line perpendicular to the axis of the tcol, as
illustrated.

The approach angle and trail angle ground will form the
wedge angle of 90° for the tool.

Fig 3

FIZONATET13

Top or back rake angle (Fig 4)

Fig4

FI2DN179714

POSITIVE RAKE

The rake angle ground on a tool controls the geometry of
chip formation. Thereby, it controls the cutting action of
the tool. The top or back rake angle of the tool is ground
onthe top of the tocl, and it is a slope formed between the
front of the cutting edge and the top of the face. If the
slope is from the front towards the back of the tool, it is
known as a positive top rake angle, and if the slope is
from the back of the tool towards the front of the cutting
edge, it is known as a negative back rake angle. (Fig 5)

Fig 5

FI2ON1TE745

NEGATIVE RAKE

The top rake angle may be ground positive, negative or
zero according to the material to be machined. When
turning soft, ductile materials, which form curly chips, the
positive top rake angle ground will be comparatively more
than forturning hard brittle metals.
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Whentuming hard metals with carbide tools, it is the usual
practice to give a negative top rake. Negative top rake
tools have more strength than tools with positive top rake
angles.

Side rake angle (Fig 6)

Figh
SIDE RAKE
ANGLE

FI2ON178716

A side rake angle is the slope between the side of the
cutting edge to the top face of the tool width wise. The
slope is from the cutting edge to the rear side of the tool.
It varies from 0° to 20°, according to the material to be
machined.

The top and side rake, ground on a tocl control the chip
flow, and this results in a true rake angle which is the
direction inwhich the chip that shears away from the work
passes.

Front clearance angle (Fig 7)

Fig 7

FRONT CLEARANCE ANGLE

FLRONITE74T

It is the slope between the front of the cutting edge to a
line perpendicular to the axis of the tool drawn downwards
which is known as the front clearance angle. The slope is
from the top to the bottom of the tool, and permits only the
cutting edge to contact the work, and avoids any rubbing
action. If the clearance ground is more, it will weaken the
cutting edge.

Side clearance angle (Fig 8)

Fig 18

FIZON178718

SIDE CLEARANCE ANGLE

The clearance angle is the slope formed between the side
cutting edge of the tool with a line perpendicular to the
tool axis drawn downwards at the side cutting edge of the
tool. The slope is from the top of the side cutting edge to
the bottom face. This is also ground to prevent the tool
from rubbing with the work, and allows only the cutting
edge to contact the work during turning. The side clearance
angle needs to be increased when the feed rate is
increased.

When grinding rake and clearance angles, it is better to
refer to the standard chart provided with the
recommended values and grind. However, actual
operation will indicate the performance of the tool, and will
indicate to us, if any modifications are neededfor the angles
ground on the tool.
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Capital Goods & Manufacturing
Fitter - Tuming

Related Theory for Exercise: 1.7.98

Lathe cutting speed and feed, use of coolants, lubricants

Objectives: Atthe end of this lesson you shallbe able to

+ distinguish b etween cutting speed and feed

+ read and select the recommended cutting s peed for different materials from the chart

+ point out the factors governing the cutting speed
+ state the factors governing feed.

Cutting speed is the speed at which the cutting edge
passes over the material, and itis expressed in metres
perminute. (Fig 1)

When a work of a diameter 'd'is turned in one revolution
the length of the portion of wark in contact with the toal is
mxd When the work is making 'n' rev/min, the length of
the work in contact with the toolis mx D x n. This is
cony erted into metres and expressed in a formula form as

Trdn ;
= —— metre/min
1000

where

% = cutting speed in mdmin.
m=3.14
d = diameter of the wark in mm.
n = RPw.

Wehen rmore material is to be removed in lesser time, &
higher cutting speed iz needed. This makes the spindle
to run faster but the life of the toalwill be reduced due to
mare heat being developed. The recommended cutting
speeds are given in & chart. As far as possible the
recommended cutting speeds areto be chosen fram the
chart andthe spindle speed calculated before perfarming
the operation. (Fig 2] Carrect cutting speed will provide
normal tool ife under normal warking condition.

Example

Find outthe rpm of a spindle fora 50 mm bar to cut at25
mdmin.

rdn . 10004

1000 D
1000x25 500
LN — 159pm
314x50  3.14

Factors governing the cutting speed

Finish required
Depth of cut
Tool geometry

Froperties and rigidity of the cutting tool and its
oy nting.

Froperties of the watkpie ce material

Rigidity of the workpiece

The type of cutting fluid used.
Feed (Fig 3}
The feed of the tool is the distance it moves along the
wark far each revalution of thewaorkand it isexpressed in
mmirey.

The factars governing the feed are:

Tool geometry

Surface finish required onwork

Rigidity of the tool.
Rate of metal removal
The vaolume of metal removalisthe volume of chip that is
rernoved from the work in one minute, and it is found by

multiplying the cutting speed, feed rate and the depth of
cut.
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Cutting speed 30 m / min

Length of metal passing

over cutting tool in one revolution

Calculated
RPM of spindle

Fig 2
: e | e 78.56 mm 1528
i\((ﬁ} 1) s I — 157 12 mm 764
ivy@ BTG || e 235.68 mm 509.3 -.@
Relationship of RPM to the cutting speed on Figa

different diameters.

Table 1
Cutting speeds and feeds for H.S.S tool
Material being Feed Cutting speed
turned mm/rev m/min
Aluminium 0.2-1.00 70-100
Brass 0.2-1.00 50-80
{alpha)-ductile
Brass 0215 70100
(free cutting)
Bronze 0.2-1.00 35-70
{phosphor)
Castiron (grey) 0.15-0.7 25-40
Copper 0.2-1.00 35-70
Steel (mild) 0.2-1.00 3550
Steel 0.15-0.7 30-35
{medium-carton)
Steel 0.08-0.3 5-10
(Alloy-high tensile)
Thermo-setting 0.2-1.00 35-50
plastics
Note

For super HSS tools the feeds should remain the same,
but cutting speeds could be increased by 15% to 20%.

Alower speed range is suitable for heavy, roughing cuts.
A higher speed range is suitable for light, finishing cuts.

The feed is selected to suit the finish required and the rate

of metal removal.

When carbide tools are used, 3 to 4 times higher cutting
speed to that required for H.§.8. tools may be chosen.
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Comparison of HSS and Carbide Tools

HSS Tool

Carbide Tool

« Ferrous tool material have iron as their
chief constituent.

+ Alloying tungsten, chromium and
vanadium to high carbon steel, high speed
steel tool material is produced.

+ Cutting speed is low.
+ Solid tool.

« Cost low.

« Non-Ferrous tool material do not have iron.

« Carbide cutting tools can retain their
hardness at very high temperature that of
high speed steel.

+ Cutting speed is high.

+ ltis a brazed tool bit and throw away
tool bit die to brittleness.

« Cost high.

Coolants & lubricants (Cutting fluids)

Objectives: At the end of this lesson you shall be able to

» state the properties of cutting fluids
» state the purpose of using a cutting fluid
* name the different cutting fluids

» distinguish the characteristics of each type of cutting fluids
» select a proper cutting fluid to suit various materials and machining operations.

Coolants (Cutting fluids)

Coolants (Cutting fluids) play an important role in
reducing the wear of cutting tools.

Coolants (Cutting fluids) are essential in most metal
cutting operations. During a machining process,
considerable heat and friction are created by the plastic
deformation of metal occurring in the shear zone when the
chip slides along the chip tool interface. This heat and
friction cause the metal to adhere to the cutting edge of
the tool, and the tocl may break down. The result is poor
finish and inaccurate work.

The advantages of a cutting fluid is it :

- Cools the tool and the workpiece

- Lubricates the chip / tool interface and reduces the
tool wear due to friction

- Prevents chipwelding
- Improves the surface finish of the workpiece
- Flushes away the chips

- Prevents corrosion of the work and the machine.

A good cutting fluid should have the following
properties.

- Good lubricating quality
- Rust resistance

- Stability both in storage and in use

- Resistant to separation from solution after it is mixed
with water

- Transparency
- Relatively low viscosity

- Non-flammability

The, following are the main purposes of cutting
fluids.

- To cool the cutting tool and the workpiece as heat is
generated during cutting operation because of friction
between the tool and the workpiece.

- Tocoolthe cutting edge of the tool and to prevent any
wear on the tool.

- To prevent the formation of chip welding.
- To give a good cutting efficiency to the tool.
- Togive a good surface finish on the job.

- To act as a lubricant for the tool and the machine.
The different types of cutting fluids are:

- Soluble mineral oils

- Straight mineral oils

- Straight fatty oils

- Compounded or blended oils

- Sulphurised oils.
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Cutting fluids - Types and Characteristics
Soluble mineral oils

They are made from mineral oils with emulsifying material
added to make for mixing with water. Soluble oil is diluted
with water to form an emulsion. The water cools whilst
the oil lubricates. The extent of dilution depends upon the
type of operation.

Straight mineral oils

They are purely mineral oils. Lighter oils are used when
cooling and lubricationare required. Heavier oils are used
when lubrication is mainly essential. They are used on
automats. They protect the machine parts and workpieces

from rusting.

Lard oils are usually blended with mineral oils to prevent
deterioration, reduce cost and destroy the objectionable
odour. For machining under extreme conditions, they are
an excellent lubricant.

Sulphurised oils

To suit extreme cutting conditions of modern toocls
sulphurised oils have been devised. The addition of sulphur
improves performance on difficult operations. Its Iubricating
property prevents the welding of chip on to the tool.

Coolants (Cutting fluids) plan an important role in
reducing the wear of cutting tools.

Lard oils
Recommended cutting fluids for various metals
Material Drilling Reaming Threading Turnhing Milling
Aluminium Soluble oil Soluble ol Soluble oil Soluble oil Dry
Soluble oil
Kerosene Kerosene Kerosene and Lard ol
Kerosene and Mineral oil Latd oil Mineral oil
Lard cil
Brass Dry Dry Soluble oil Soluble oil Dry
Soluble oil Soluble oil : Soluble oil
Lard oil
Mineral oil
Lard oil
Bronze Dry Dry Soluble ol Soluble oil Dry
Soluble oil Soluble oil Soluble oil
. : : ; Lard ol _ _
Mineral oil Mineral oil Mineral oil
Lard oil Lard cil Lard oil
Cast iron Dry Air jet Dry Dry Dry Dry
Soluble ail Soluble oil Sulphurized ol Soluble ail Soluble ail
Lard cil Mineral oil Mineral oi
Lard oil Lard oil
Copper Dry Scluble ol Soluble oil Soluble oil Soluble ol Dry
Mineral oil Lard o Lard o yLbieal
Lard oil
Kerosene Ol
Steel Alloys Soluble ol Soluble ol Sulphurized oil Soluble oil Soluble cil
Sulphurized ol Sulphurized ol Lard oil Mineral oil
Mineral oil Mineral oil Lard ol
Lard ol Lard oil
General Soluble oil Soluble oil Sulphurized oil Soluble oil Soluble oil
purposesteel | o shurizedail | Sulphurized oil Lard oil Lard oi
Lard cil Lard cil
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Lubricants

Objectives: At the end of this lesson you shall be able to
» state the purpose of using lubricants

» state the properties of lubricants

» state the qualities of a good lubricant.

With the movement of two mating parts of the machine,
heat is generated. If it is not controlled, the temperature
may rise resulting in total damage of the mating parts.
Therefore a film of cooling medium with high viscosity is
applied between the mating parts which is known as a
ubricant’.

A'lubricant’ is a substance having an oily property available
in the form of fluid, semi-fluid, or solid state. It is the
lifeblood of the machine, keeping the vital parts in perfect
condition and prolonging the life of the machine. It saves
the machine and its parts from corrosion, wear and tear
and it minimises friction.

Purpose of using lubricants
- Reducesfriction

- Preventswear

- Preventsadhesion

- Aids in distributing the load
- Cools the moving elements
- Preventscorrosion

- Improves machine efficiency

Properties of Lubricants
Viscosity

It is the fluidity of an oil by which it can withstand high
pressure or load without squeezing out from the bearing
surface.

Qiliness

QOiliness refers to a combination of wettability, surface
tension and slipperiness. (The capacity of the oil to leave
an oily skin on the metal.

Flash point

It is the temperature at which the vapour is given off from
the oil (it decomposes under pressure soon).

Fire point

It is the temperature at which the oil catches fire and
continues to be in flame.

Pour point

The temperature at which the lubricant is able to flow when
poured.

Emulsification and de- emulsibility

Emulsification indicates the tendency of an oil to mix
immediately with water to form a more or less stable
emulsion. De-emulsibility indicates the readiness with
which subsequent separation will oceur.
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Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise: 1.7.99

Chucks and chucking - the independent 4 jaw chuck

Objectives: At the end of this lesson you shall be able to

» state the constructional features of a 4 jaw chuck
* name the parts of a 4 jaw chuck.

4 Jaw chuck (Fig1)

Fig 1

KEY SOCKET

SQUARE
THREAD SCREW
BODY
FINGER PIN

TAPER TO MATCH
SPINDLE NOSE
REVERSIBLE
JAW

FI2ON178811

The four jaw chuck is also called as independent chuck,
since each jaw can be adjusted independently; work can
be trued to within 0.001" or 0.02mm accuracy, using this
chuck.

This type of chuck is much more heavily constructed than
the self-centering chuck, and has much greater holding
power. Each jaw is moved independently by a square thread
screw. The jaws are reversible for holding large diameter
jobs. The independent 4 jaw chuck has four jaws, each
working independently of the others in its own slot in the
chuck body and actuated by its own separate square
threaded screw. By suitable adjustment of the jaws, a
workpiece can be set to run either true or eccentric as
required.

To set the job for the second time, it can be trued with the
help of a dial test indicator.

The check on the workpiece should be carried out near
the chuck and repeated as far from it as the workpiece
permits, to ensure that the work is not held in the chuck
at an angle to the axis of rotation.

The independent adjustment also provides the facility of
deliberately setting the work off-centre to produce an
eccentric workpiece. (Fig 2)

The parts of a 4 jaw chuck are:
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Fig 2

FIRON1TOR12

- Back plate

- Body

- Jaws

- Square threaded screw shaft.
Back plate

The back plate is fastened to the back of the body by
means of Allen screws. It is made out of cast iron/steel.
Its bore is tapered to suit the taper of the spindle nose. It
has a key way which fits into the key provided on the
spindle nose. There is a step in front and on which the
thread is cut. Athreaded collar, which is mounted on the
spindle, locks the chuck by means of the thread, and
locates by means of the taper and key. Some chucks do
not have back plates.

Body (Fig1)

The body is made out of cast iron/cast steel and the face
is flame-hardened. It has four cpenings at 90° apart to
assembile the jaws and operate them. Four screw shafts
are fixed on the periphery of the body by means of finger
pins. The screw is rotated by means of a chuck key. The
body, hollow in the cross-section, has equi-spaced
circular rings provided on the face, which are marked by
numerical numbers. Number 1 starts inthe middle, and
increases towards the periphery.



Jaws (Fig 1)

Jaws are made out of high carbon steel. hardened and
tempered, which slide on the openings of the body. These
jaws are reversible for holding hollow work.

The back side of the jaws are square-threaded which
help in fixing the jaws with the operating screws.

3 Jaw chuck

Screw shaft (Fig 1)

The screw shaft is made out of high carbon steel, hardened,
tempered and ground. The top portion of the screw shaft
is provided with a square slot to accommodate the chuck
key. On the body portion, a left hand square thread is cut.
In the middle of the screw shaft, a narrow step is made
and held by means of finger pins. The finger pins permit
the screws to rotate but not to advance.

Objectives: At the end of this lesson you shall be able to

» identify the parts of a 3 jaw chuck
» state the constructional features of a 3 jaw chuck

» distinguish between a 3 jaw chuck and a 4 jaw chuck

» state the merits and demerits of a 4 jaw chuck over a 3 jaw chuck

» specify a chuck.

3 Jaw chuck (Fig 1)
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The 3 jaw chuck is also known as a self-centering chuck.
The majority of the chucks have two sets of jaws for holding
internal and external diameters. Cnly perfect round work
with equally spaced flats divisible by three should be held
ina 3 jaw chuck.

From the construction of a 3 jaw chuck it is seen that the
scroll not only clamps a component in place, it also
locates the component. This is fundamentally a bad
practice, since any wear in the scroll and/or the jaws
impairs the accuracy of location. Further there is no means
of adjustment possible to compensate for this wear.

The jaws of this type of chuck are not reversible, and
separate internal and external jaws have to be used.

The parts of a 3 jaw chuck are:
- Back plate

- Body

- Jaws

- Crownwheel and

- Pinion.

Back plate (Fig 1): The back plate is fastened at the
back of the body by means of allen screws. It is made out
of cast iron. Its bore is tapered to suit the taper of the
spindle nose. It has a key- way which fits into the key
provided on the spindle nose. There is a step in the front
onwhich the thread is cut. The threaded collar, which is
mounted on the spindle, locks the chuck by means of the
thread and locates by mean of the taper and the key.

Body (Fig 1): The body is made out of cast steel, and the
face is hardened. It has three openings 120° apart to
assemble the jaws and operate them. Three pinions are
fixed on the periphery of the body to operate the jaws by
means of a chuck key. It is hollow in its cross-section. A
crown wheel is housed inside the body.

Jaws (Fig 1): The jaws are made out of high carbon steel,
hardened and tempered, which slide on the openings of
the body. Generally there are two sets of jaws viz. external
jawsand internal jaws. External jaws are used for holding
solid works. Internal jaws are used for holding hollow works.
Steps on the jaws increase the clamping range. The back
side of the jaws is cut with scroll thread. Each jaw is
numbered in a sequential manner, which helps in fixing
the jaws inthe corresponding numbered slots.

Crown wheel (Fig 1): The crown wheel is made out of
alloy steel, hardened and tempered. On one side of the
crown wheel, a scroll thread is cut to operate the jaws,
and the other side is tapered on which bevel gear teeth
are cut to mesh with the pinion. Whenthe pinion is rotated
by means of a chuck key, the crown wheel rotates, thus
causing the jaws to move inward or outward, depending
upon the rotation .

Pinion (Fig 1): Pinion is made out of high carbon steel,
hardened and tempered. It is fitted on the periphery of the
body. Onthetop of the pinion a square slot is provided to
accommodate the chuck key. It has a tapered portion on
which bevel gear teeth are cut, which match with the crown
wheel.
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Comparison between 3 jaw chuck and 4 jaw chuck

3 Jaw chuck

4 Jaw chuck

Only eylindrical, hexagonal work can be held.

Internal and external jaws are available.

Setting up of work is easy.

Less gripping power.

Depth of cut is comparatively less.

Heavier jobs cannot be turned.

Workpieces cannot be set for eccentric turning.
Concentric circles are not provided on the face.

Accuracy decreases as the chuck gets worn out.

Awide range of regular and irregular shapes can
be held.

Jaws are reversible for external and internal holding.
Setting up of work is difficult.

More gripping power.

More depth of cut can be given.

Heavier jobs can be turned.

Workpieces can be set for eccentric turning.

Concentric circles are provided which help for
approximate setting of jaws.

There is no loss of accuracy as the chuck gets
worn out.

Merits of a 4 jaw chuck

- A wide range of regular and irregular shapes can be
held.

- Work can be set to run concentrically or eccentrically
at will.

- Has considerable gripping power, and hence heavy cuts
can be given.

- Thejaws are reversible for internal and external work.

- Work can be readily performed on the end face of the
job.

- Thereis no loss of accuracy as the chuck gets wornout.

De-merits of a 4 jaw chuck

- Workpieces must be individually set.

- The gripping power is so great that fine work can be
easily damaged during setting.

Merits of a 3 jaw chuck
- Work can be set with ease.

- Awide range of cylindrical and hexagonal work can be
held.

- Internal and external jaws are available.

De-merits of a 3 jaw chuck

- Accuracy decreases as chuck becomes worn out.

- Runout cannot be corrected.

- Only round and hexagonal components can be held.

- When accurate setting or concentricity with an existing
diameter is required, a self-centering chuck is not used.

Specification of chuck

To specify a chuck, it is essential to provide :
- Type of chuck.

- Capacity of chuck.

- Diameter of the body.

- Width of the body.

The method of mounting to the spindle nose.
Example

3 Jaw self-centering chuck.

Gripping capacity 450 mm.

Diameter of the body 500 mm.

Width of the body 125 mm.

Tapered or threaded method of mounting.

Method of cleaning the thread of the chuck mounting

Objective: At the end of this lesson you shall be able to
» state the uses of thread cleaner.

Thread cleaners are used to clean all the mating parts of
the chuck and spindle as, otherwise, the dirt on these
surfaces could result in the following.

Cause the chuck to run out of true.

Damage the threads or taper on the spindle or chuck.
(Fig1)

Fig 1

FI20N1TER31

USING A SPRING THREAD CLEANER
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Mounting and dismounting of chucks

Objective: At the end of this lesson you shall be able to

» explain the method of mounting and dismounting chucks from spindle noses.

To perform lathe operations on work materials, it may not
be always possible to have only one type work-holding
device fitted to the spindle. Hence it becomes an absolute
necessity for dismounting the work-holding device already
assembled to the spindle and mount that work-holding
device which is needed for the workin hand.

For an easy understanding of different spindle noses and
their applications, the mounting of different work-holding
devices are illustrated.

When mounting a chuck on the headstock spindle,
exercise care to prevent damage occurring to the chuck
or spindle.

Damage may reduce the accuracy of the lathe. The points
set out below are important and should be followed.

Before mounting

Before attempting to mount a chuck, ensure that it is the
correct one for the lathe and for the jobin hand.

Do not use power to mount a chuck on spindle
noses.

To prevent such damage from occuring, take the following
steps.

Place a wooden board on the lathe bed when mounting
light chucks to prevent damage to the slideways. (Fig 1)

Fig 1

FIR20N179841

For large chucks place a wooden cradle between the
chucks and the lathe bed. (Fig 2)

Fig 2

FI20M 178842

CHUCK SUPPORTED ON WOODEN CRADLE

In addition to protecting the bed slideways it makes fitting
the chuck easier and safer.

Always seek assistance when mounting large and heavy
chucks.

Lubricate the mating surfaces with a light film of cil.
After mounting

Set the speed-change lever to the slowest speed.
Turn onthe power to the motor.

Switch on the motor.

Engage the clutch lever.

The chuck would now begin revolving.

Check that the diameter and face of the chuck are running
true by observing the surfaces.

Mounting chuck on to the threaded spindle (Fig 3)
Switch off the motor.

Place the chuck on the wooden plank or cradle and slide
it close to the spindle nose.

Turn the spindle anticlockwise by hand and engage the
chuck on the spindle threads. (Fig 3)

Fig 3

MOUNTING THREADED CHUCK.

FI20N178343

Set the speed-change lever to the slowest speed. Screw
the chuck in until it fits firmly on the spindle.

The chuck should easily screw into the spindle. If any
resistance is felt, remove the chuck and check that the
threads are clean and not damaged.

Mounting on tapered spindle (Fig 4)
Switch off the motor.

Hence the chuck on the wooden board or cradle and slide
it close to the spindle nose.

Turn the spindle by hand until the key on the spindle nose
lines up with the keyway in the chuck.

Set the speed-change lever to the slowest speed.
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Push the chuck on to the spindle and turn the locking ring
anticlockwise. (Fig 4)

Fig 4

MOLUNTING THREADED CHUCK

FI2EN1TE844

The figure given here illustrates a small chuck held with
both hands and being mounted. Engage the special ‘C’
spanner on the locking ring.

The spanner should fit around the top of the locking ring
with the handle pointing downwards. Gripthe end of the
handle with one hand and firmly strike the other end with
the other hand in an anticlockwise direction. This would
securely tighten the locking ring. (Fig 5)

Fig 5

O
0
= SOFT-HEADED
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~

'C' SPANNER

LOCK CHUCK ON SPINDLE

FI20N178545

Mounting on a cam-lock spindle (Fig 6)

Switch off the motor.

Flace the chuck on a wooden board or cradle and slide it
close to the spindle nose. Disengage the clutch to permit
free rotation of the spindle. Insert the correct chuck key
into a cam-locking screw on the spindle.

Turn each cam-locking screw so that the registration line
is vertical or aligns with the corresponding line on the
spindle. Turnthe spindle by hand until the clearance holes
on the spindle align with the cam-lock studs on the chuck.

Setthe speed. Change lever to the slowest speed. Push
the chuck ontothe spindle. Tighten each cam-lock screw
in a clockwise direction.

Mounting on to a bolted spindle (Figs 7 and 8)

Fig 7

FI20N178547

MOUNTING CHUCK TO BOLTED SPINDLE

Fig 8

TIGHTEN NUTS FIRMLY

FI2DN179848

Fig6

REGISTRATICN LINE ON
CAM-LOCK SCREW

REGISTRATION LINE ON
SPINDLE

Switch off the motor.

Flace the chuck on a wooden board or cradle. Remove
nuts and washers from the studs on the chuck. Disengage
the clutch to permit free rotation of the spindle. Turn the
spindle by hand until the key in the spindle lines up with
the slot in the chuck. Set the speed- change lever to the
slowest speed. Push the chuck on to the spindle. Fit
washers and nuts to the studs.

Hold the chuck in position when fitting nuts.

FI2ON1TE045

MOUNTING CHUCK ON CAM-LOCK SPINDLE

Tighten the nuts in an anticlockwise direction using a
spanner on the opposite nuts.

Dismounting chucks from a threaded spindle (Fig 9)
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Fig 9

REVERSE
SPINDLE
DIRECTION

REMOVING SCREWED CHUCK FROM SPINDLE

Turn the lathe spindle clockwise by hand to lcosen the
chuck from the spindle nose.

Remove the wooden block. Place the wooden board or
cradle on the lathe-bed. Unscrew the chuck from the
spindle. Clean and store the chuck (Fig 10)

FIZON1786548

Switch off the motor. Set the speed change lever to the
slowest speed. Place a solid wooden block between one
of the chuck jaws and the rear of the lathe-bed.

The length of the wooden block should be slightly less
than the centre height of the lathe.

Fig 10

FIZ0N1 7884A

STORE ALL CHUCKS CAREFULLY AFTER USE
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Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise: 1.7.100

Face plate

Objectives: At the end of this lesson you shall be able to
» state the types of face plate
» state the uses of face plates

The different types of face plates are:
- Face plates with only elongated radial slots (Fig 1a)
- Face plates with elongated slots ‘T slots. (Fig 1b)

- Face plates with elongated radial slots and additional
parallel slots. (Fig 1c)

Fig 1
@)
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©

FI20N1 740014

Face plates are used along with the following accessories.

Clamps, ‘T’ bolts, Angle plate, Parallels, counterweight,
Stepped block, 'V’ Block etc.

Large, flat, irregular shaped workpieces, castings, jigs and
fixtures may be firmly clamped to a face plate for various
turning operations.

A work can be mounted on a face plate while the face
plate is on the lathe spindle or on the workbench. If the
workpiece is heavy or awkward to hold, the workpiece is
mounted while the face plate is on the workbench. Before
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mounting the face plate set up to the spindle, it is
advantageous to locate the workpiece on the face plate
and centre the workpiece. Centre a punch mark or hole
approximately on the face plate. This makes it easier to
true the work after the face plate is mounted on to the
spindle.

The poisition of the bolts and clamps is very important, if a
workpiece is to be clamped effectively.

If a number of duplicate pieces are to be machined, the
face plate itself can be set up as a fixture, using parallel
strips and stop blocks.

The application of the face plate with accessories in different

set ups is shown in the sketches below.
(Figs 2,3&4)
Fig 2 COUNTER WEIGHT
FACE PLATE
WORK PIECE
ANGLE PLATE
g
£
WORK HELD BY AN ANGLE PLATE E
Figa

WORK PIECE

FI20N4740013

WORK CLAMPED DIRECTLY TO FACE PLATE

Fig 4

FI20N1710044

LOCATING WORK ON A FACE PLATE




Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise: 1.7.101

Drilling

Objectives: At the end of this lesson you shall be able to
» state the drilling process done in a lathe

» state the methods of holding the drill in the tail stock.

Lathe can be used for drilling

Before doing internal operation like boring, reaming and
tapping. Although lathe is not a drilling machine time and
effort are saved by using the lathe for drilling operations
instead of changing the work to the other machines. Prior
to drilling the end of the work piece on the lathe, the end
face to be drilled must be spotted (center punched) and
then centre drilled so that the drill will start properly

The head stock and tail stock spindle should be aligned
for all drilling, reaming and tapping in order to produce a
true hole.

Straight shank and taper shank drills can be held in the
tailstock spindle as held in the drilling machine spindle
using drill chuck sleeve and sockets. Since the tail stock
spindle has the mores taper. (Fig 1)

Methods of holding drills in a tail stock (Fig 1)

Fig 1

CHUCK
K DRILL CHUCK TAIL STOCK

FI20N1710111

The different methods of holding drill in the tailshock are

By using drill chuck (Fig 2)

Fig 2

CHUCK
STRAIGHT DRILL TAIL STCCK

HOLDING STRAIGHT SHANK USING DRILL CHUCK

FIZON1T10112

By directly fitting in the tailstock spindle (Fig 3)

Fig 3

TAPER SHANK DRILL —TAIL STOCK

HOLDING TC TAPER BHANK DRILL DIRECTLY IN THE SPINDLE

FI20N17i0143

By using drill sleeve (Fig 4)

Fig 4

TAPER SHANK DRILL
PINDLE (BARREL)

HOLDING TAPER SHANK DRILL USING SLEEVE

FI2ON1740414

By using drill socket (Fig 5)

Fig 5

TAPER SHANK DRILL

SOCKET

HOLDING TAPER SHANK DRILL USING SOCKET

FI20N1710115

-
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Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise: 1.7.102

Boring & boring tools

Objectives: At the end of this lesson you shall be able to
» state the operation boring
» state the different types of boring tools.

Boring

Boring is the operation of enlarging and truing a hole
produced by drilling, punching, casting orforging. Boring
cannot originate a hole. Boring is similar to the external
turning operation and can be performed in a lathe by the
following two methods.

The work is revolved in a chuck or a face plate and the tool
which is fitted to the tool post is fed into the work. This
method is adopted for boring small sized works. A solid
forged tool is used for baring small holes, whereas a boring
bar with a tool bit attached to it is suitable for machining a
large hole. The depth of cut is given by the cross-slide
screw and the feed is effected by the longitudinal travel of
the carriage. (Fig 1)

FI20N1710211

BORING OPERATION

Types of boring tools

Solid forged tools

Solid forged boring tool is made from HSS with the end
forged and ground. It resembles a left hand turning tool
and the operation is performed from right to left. There are
two types, solid boring tool (Fig 2) and solid forged bar in
a tool-holder (Fig 3). They are used for light duty and on
small diameter holes.

Advantages

- Regrinding is easy.

- Alignment is easy.

- Mounting and removal is easy.
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FI20N1 710212

SOLID BORING TOOL

Fig3

FIZON1710213

A 8OLID FORGED BAR IN A TOOL HOLDER

Boring bars with inserted bits

Sqguare and round tool bits made from HSS are inserted
and fixed in the boring bar. The inserts can be set at an
angle of 30° 45° or 20° in the bar. It is used for heavier
cuts than those made by the solid boring tool.

For plain boring, the inserts are set square to the axis of
the bar. For facing the shoulder, or threading up to the
shoulder, the inserts are set at an angle.

Boring bars used are of two types. (Fig 4)
- Plain boring bar

- Endcap boring bar

Advantages

- Usedfor heavy duty boring operations.
- Tool changing is faster.

- Low cost

- Boring tools can either be set square or at an angle
quickly.

Fig 4
PLAIN BORING BAR

END CAP BORING BAR

BORING BARS

FI20N1740214




Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise: 1.7.103

Tool setting

Obijective: At the end of this lesson you shall be able to

» set the tool in the tool post for performing the operation.

For optimum cutting, the effective rake angle and clearance
angle of the clamped tool must be equal to the ground
angles of the tool. This requires clamping of the tool to
have its axis perpendicular to the lathe axis, with the tool
tip at the workpiece centre. (Fig 1)

It is difficult to determine the effective angles of the tool
when it is not set to the centre height.

The tool nose can be set to the work centre by means of
a tool-holder with adjustable height. (Fig 1)
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Fig 1
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FI20N1710311

The tool nose can be set to the exact centre height by
placing the tool in the tool post on the shims or packing
strips. These packing strips should be preferably a little
less in width than the wideth of the tool but should never
be more. The length of these strips should be according
to the shank length and the tool seating face of the tool
post. (Fig 2)

Fig 2 TOOL HOLDER CLAMPING SCREW

TOOL CLAMPING
SCREW

FI20N1710312

The procedure to follow is given below.

Clean the tool post seating face, and place the shims on
the seating face.

Use a minimum number of shims for height
adjustment.

Shims must be flushed with the edge of the seating face.

Place the tool in the tool post on the shims, with the rear
butting against the wall of the seating face. (Fig 3)

Fig 3
CLAMPING FORCE

4 lu I:J§UE )
S

— SHIMS |— TOOL BOX

OVERHANG =1.E:WJ

FI20N1710313

The unsupported length of the overhanging end of the
turning tool should be kept to a minimum. As a rule, the
overhanging length of tool is equal to the tool shank width
x 1.5

Tighten the tool with the centre screw of the tool post.

Check the centre height with a height setting gauge.
(Fig4)

Fig 4
LATHE AXIS

L TOCL HEIGHT GAUGE
E/ 7 A7

TOOL GRCSS SECTICN

FI20N1710314

Remove or add shims and check the height when the tool
is tightened by the centre screw.

Tighten the other two tocl-holding screw alternate applying
the same amount of pressure.

When both the screws have a full gripping pressure, tighten
the centre screw fully.

Check once again with a tool height setting gauge.

Note: The gauge should be made according to
the size of the machine. If a gauge is not
available, use a surface gauge and set the
pointer tip to the dead centre height fixed in
the tailstock. Use this as the height to which

the tool is to be set.
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Parallel or straight turning

Objectives: At the end of this lesson you shall be able to
» define plain turning

» distinguish between the two stages of plain turning.

Plain turning (Parallel turning) (Fig 1)

Fig 1
200
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544005

RAW MATERIAL WITH FINISHED FACES

ROUGH TURNING FROM @60mm TO @155mm
FINISHED TURNING FROM @55mm TO @154mm

FI20N1710321

This operation involves removal of metal from the work and
it has a cylinder for the full travel of the tool on the work,
keeping the same diameter throughout the length.

Plain turning is done in two stages.

- Rough turning, using roughing tool or knife tool.
(Fig2)

Fig 2
)

FI20N1710322

The spindle speed is calculated according to the material
being turned, the tool material and the recommended
cutting speed.

Step turning

Fig 3

L.H. ROCUGHING TOCL

FI20N1710323

Rough turning: By rough turning the maximum amount
of material is removed and the job is brought close to the
required size, leaving sufficient metal for finishing. Surface
finish and accuracy are not good. While rough turning,
the spindle speed is less and the feed is more. Aroughing
tool or a knife tool is used.

While plain turning for roughing or finishing, long jobs are
held between centres. It is necessary to change the ends
to obtain a true parallel surface throughout the length.

(Fig3)

Finish turning: It is done, after the rough turning is
completed to bring the size of the work to the required
accuracy and good surface finish by removing the rough
marks produced by the rough turning. For finish turning,
the speed is higher (1 to 2 times more than for rough
turning) and the feed is very less. A round nose finish
turning tool or a knife with a larger nose radius than normal
is used for finish turning.

- Finish turning using a finishing tool. (Fig 4)

Fig 4
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FI2ON1710324

Objective: At the end of this lesson you shall be able to
» define step turning

Step turning

It is an operation of producing various steps of different
diameters in the work piece as shown inFig1 & 2. This
operationis carried out inthe similar way as plain turning.
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Objectives: At the end of this lesson you shall be able to
» state what is grooving

* name the types of grooves

» state the specific uses of each type of groove.

Grooving

Grooving is the process of turning a greoved form or channel
on a cylindrically turned workpiece. The shape of the cutting
tool and the depth to which it is fed determine the shape
of the groove.

Types of grooves
Square grooves

Sqguare grooves are frequently cut at the end of a section
to be threaded in order to provide a channel into which a
threading tool may run. A square groove cut against a
shoulder allows a matching part to fit squarely against the

Fig 1

shoulder. (Fig 1)
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FI2ON1740341

When a diameter is to be finished to size by grinding, a
groove is generally cut against the shoulder to provide
clearance for the grinding wheel and to ensure a square
corner.

Sqguare grooves are cut with a tool bit ground to the width
of the sguare groove to be formed.

A square groove also serves the purpose of providing space
for forks of shift levers in sliding gear assemblies.

Round groove

Round grocves serve the same purpose as sguare grooves.
They are generally used on parts subjected to stress. The

round groove eliminates the sharpness of the square
corners and strengthens the part at the pointwhere it tends
to fracture. A tool bit with a round nose ground to the
required radius is used to cut round grooves. (Fig 2)

Fig 2
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FI20N1Ti0342
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‘v’ shaped groove

V'’ shaped grooves are most commonly found on pulleys
driven by 'V belts. The vV shaped groove eliminates much
of the slip which occours in the other forms of the belt drive.
A 'V groove may also be cut at the end of a thread to
provide a channel into which the threading tool may run.

(Fig 3)

Fig 3

A
)
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FI20N1710343

B

A tool bit ground to the desired angle is used to cut a
shallow 'V’ groove. Larger 'V’ grooves such as those found
on pulleys should be cut with the lathe compound rest to
formeachface ofthe groove individually.
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Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise 1.7.104

Tool post

Objectives: At the end of this lesson you shall be able to
* name the commonly used types of tool posts

» compare the features of different types of tool posts.

The tool post holds and firmly supports the tool or tools.

<IB STRIP

FI20N1710411

The commonly used types of tool posts are:

- American type tool post or single way tool post.
- Indexing type tool post or square tool post.

- Quick change tool post.

Single way tool post (Fig 2)

It consists of a circular tool post body and a pillar with a
slot for accommodating the tool or tool-holder. Aring base,
a rocker arm (boat piece) and a tool clamping screw
complete the assembly of this type of tocl post.

The tool is positioned on the boat piece and clamped.
The centre height of the tool tip can be adjusted with the
help of the rocker arm and the ring base. Only one tocol
can be fixed inthis type of tool post. The rigidity of the tool
is less as it is clamped with only one bolt.

Fig 2

FI20N1710412
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Indexing type tool post (Fig 3): It is also called as square
tool post or a four-way tool post. Four tools can be fixed
inthis type of tool posts, and any one can be brought into
the operating position, and the square head is clamped
with the help of the handle lever. By loosening the handle
lever, the next tool can be indexed and brought in to the
operating position. The indexing is manually.

Fig 3

INDEXING TYPE TOOL POST

FI20N1710413

The advantages are as follows: Each tool is secured in
the tool post by more than one bolt, and, therefore, the
rigidity is more.

Frequent changing of the tool for different operations need
not be done as all the four tools can be clamped at the
same time.

The disadvantage is that skill is required to set the tools,
and it takes more time to set to the centre height.

Quick change tool post (Fig 4): Modern lathes are pro-
vided with this type of tool posts. Instead of changing the
tools, the tool holder is changed in which the tool is fixed.
This is expensive and requires a number of tool-holders.
But it can be set to the centre height easily, and has the
best rigidity for the tool.

Fig 4

QUICK CHANGE TOOL POST

FI26N1710414




Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise 1.7.105

Lathe operation - Knurling

Objectives: At the end of this lesson you shall be able to

» define knurling operation
» state the purpose of knurling

* list the different types of knurls and knurling patterns

* name the grades of knurls

» distinguish between the various types of knurling tool-holders.

Knurling (Fig 1)

Fig 1
1 CHUCKJAW  ~KNURLED SURFACE
T ¥ — GRIP SLEEVE
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B
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It is the operation of producing straight lined, diamond
shaped pattern or cross lined pattern on a cylindrical
external surface by pressing a tool called knurling tool.
Knurling is not a cutting operation but it is a forming
operation. Knurling is done at a slow spindle speed (1/3
the turming speed). However speed & feed given for knurling
is to be divided according to the job material and the finish
required.

Purpose of knurling

The purpose of knurling is to provide:

- A good grip and make for positive handling.
- Goodappearance

- Forraising the diameter to a small range for assembly
to get a press fit.

Types of knurls and knurling patterns
The following are the different types of knurling patterns.

Diamond knurling, Straight knurling, Cross knurling,
Concave knurling and Convex knurling.

Diamond knurling {Fig 2)

Fig 2

FI20N1710512

It is a knurling of diamond shaped pattern. It is done by
using a set of rolls. One roller has got right hand helical
teeth and the other has left hand helical teeth.

Straight knurling (Fig 3)

Fig 3

FI20M1710513

It is a knurling of straight lined pattern. This is done by
using either a single roller or a double roller with straight
teeth.

Cross knurling (Fig 4)

Fig 4

FI20N1710514

It is a knurling having a square shaped pattern. It is done
by a set of rollers, one having straight teeth the other having
teeth at right angles to the axis of knurl.

Concave knurling (Fig 5)

Fig 5

FI20N1TiD515

This is done by a convex knurl on a concave surface. This
is done only by plunging the tool. The tool should not be
moved longitudinally. The length of the knurling is limited
to the width of the roller.

Convex knurling {(Fig 6)

This is done by using a concave knurl on a convex surface.
This is also done by plunging the tool.

Grades of knurling (Fig 7)
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Fig 6

FI20N1710518

Fig7

COARSE MEDIUM FINE
KNURL GRADES

FI2ONTTI0ET

Knurling can be done in three grades.
Coarse knurling, Medium knurling and Fine knurling

Coarse knurling is dohe by using coarse pitched knurls of
1.75 mm pitch. (14 TPI)

Medium knurling is done by using medium pitched knurls
of 1.25 mm pitch. (21 TRI)

Fine knurling is done by using fine pitched knurls of 0.75
mm pitch. (33 TP

Types of knurling tool-holders
The different types of knurling tool-holders are:

- Single roller knurling tool-holders (parallel knurling tool-
holders)

- Knuckle joint type knurling tool-holders

- Revolving type knurling tool-holders {universal knurling
tool-holders).

A knurling tool-holder has a heat-treated steel shank and
hardened tool steel knurls. The knurls rotate freely on
hardened steel pins.

Single roller knurling tool-holder (Fig 8)

Fig 8

HARDENED TOOL
STEEL KNURL

STEEL SHANK

HARDENED STEEL PIN

FI20N171C518

SINGLE ROLLER TYPE

It has only one single roller which produces a straight
lined pattern.

Knuckle joint type knurling tool-holders (Fig 9)

Fig 9

KNUCKLE TYPE

FI2ON1T10518

This tool holder has a set of two rollers of the same knurling
pitch. The rollers may be of straight teeth or helical teeth.
It is self-centering.

Revolving head knurling tool (Fig 10)

Fig 10

FI20N171051A

REVOLYING TYPE

This tool-holder is alsc called a universal knurling tool-
holder. It is fitted with 3 pairs of rollers having coarse,
medium and fine pitches. These are mounted on a revolving
head which pivots on a hardened steel pin. Itis also self-
centering.

Difference between different types of knurling tool-holders

Single roller

Knuckle joint

Revolving type

Only one roller is used

A pair of rollers are used

Three pairs of rollers are used

Only one pattern of knurling can be
produced with this type of knurling
tool-holder

Cross of diamond knurling pattern
can be produced

Knurling patterns of different
pitches can be produced

It is not self-centering

It is self-centering

It is self-centering
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Knurling - Speed and Feed

The tables shown be used as a guide for determining the
amount of end-feed orin-feed perrevolutionofthe work. The
rate of the feed for diamond pattern knurling is slowerthan

that for straight or diagonal knurling.

Straight or Diagonal
End- FEED KNURLING
Approximate

FEED per REVOLUTION

T.P.I AlumBrass Mild Steel Alloy Steel
12 008" .006” 004"
16-20 010 .008" .005”
25-35 013" 0107 007"
40- 80 017 012 .009"

Straightor Diagonal

IN-FEED KNURLING

Approximate

REVOLUTION
T.P.l AlumBras Mild Steel Alloy Steel
12 112 15 25
16-20 10 13 2
25-35 8 11 20
40-80 6 g 18
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Capital Goods & Manufacturing Related Theory for Exercise 1.7.106
Fitter - Turning

Standard tapers

Objectives: At the end of this lesson you shall be able to

» define a taper

» state the uses of tapers

» state the method of expressing tapers

» state the methods to be adopted while specifying tapers

» distinguish between the features of self-holding and self-releasing tapers
* name the different types of self-holding tapers and state their features

» state the features of self-releasing tapers

» state the features of pin taper and keyway taper.

Definition of Taper: Taper is a gradual increase or
decrease in the dimention along its length of the job. Fig 3

Tapers are used for: @/‘\

- Self-alignment/location of components in an
assembly. r[ﬂj /_ O R RE

- Assembling and dismantling parts easily.

- Transmitting drive through assembily.

Tapers have a variety of applications in engineering
assembly work (Figs 1,2 & 3)

KNOCK-OUT TANG
Fig 1
RETAINING ODLLAR/
MORSE TAPER
/ DRIVING KEY DRILL SHANK

@

&

t=

( ________ T nig DRILLING MACHINE SPINDLE AND DRILL ¥ITH TAPER SHANK §

S — 1 (™

T
@_ ______ _ Tapers of components are expressed intwo ways.
- Degree of arc (Fig 4)
7 Fig 4
TAPER NOSE - a
SIS % INCLUDED ANGLE CF TAPER
LATHE-TAPER NOSE SPINDLE E
= HALF ANGLE OF TAPER{CR)
SEMI ANGLE OF TAPER
Fig 2

80 SECONDS { ") = 1 MINUTE (')
80 MINUTES {') = 1 DEGREE OF ARG (")

2

AN ANGLE EXPRESSED IN DEGREES OF ARC
- Gradient (Fig 5)
The method adopted for expressing tapers depends on:
w - The steepness of the tapers
The method adopted for measuring.

MILLING MACHINE SPINDLE

FI20N1710614

FI2EN1740812
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Fig &

IF TAPER IS SPECIFIED AS : 2&
THEN

Dy -Dy=7,1=24

NOTE: L IS MEASURED PARALLEL TC THE AXIS

TAFER =

Dr-D;
L

FI20N1740815

AN ANGLE EXPRESSED AS A GRADIENT

Specification of tapers

While specifying taper in drawings it should indicate the:

- Angle of the taper
- Size of the component. (Figs 6,7, 8 & 9)

Fig 9
INCLUDED ANGLE OF TAPER

LENGTH

FI20N1710818

Standard tapers

Tapers for tool-holding

Two types of tapers are used for tool-holding on machines.
- Self-holding tapers

- Self-releasing tapers

Self-holding tapers

Self-holding tapers have less taper angle. These are used
for holding and driving cutting tools like drills, reamers
etc. without any locking device. (Fig 10)

Fig6
s = Y
=
g
L
LENGTH z
g8
w
Fig7
TAPER Y mm PER X mm ON DIAMETER
= N
~
]
LENGTH =
8
LS
Fig 8

TAPER IN 1 X ON DIAMETER

“ ji

DISTANCE {DATUM)

LENGTH OF JOB

Fig 10
SPACE TO INSERT END COF TANG
TAPER DRIFT TO REACHES THIS
REMOVE DRILL DEPTH
|
SLOT DRIVES TANG
[
TANG ENGAGES IN
SLOT IN SPINDLE AND TAPER HOLE
GIVES POSITIVE DRIVE
E
B
=~
z
§
{TH

The standard tapers used for this are;
- The metric taper

- The morse taper.

Metric taper

The taper on diameteris 1:20. The commonly used shank
sizes in metric tapers are metric 4, 6, 80, 100, 120, 160
and 200. The shank size indicating the metric taper is
the diameterat D. (Fig 11)

FI20N1710818

Fig 11

— _ —?
)

FI20N171081B
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Morse taper
The commonly used taper shank sizes are:
0,1,2 3 4 5and 6.

The taper is varying according to the size of the Morse
taper. Itvariesfrom1:19.002 to1:20.047.

Self-releasing 7/24 taper (Fig 12)

Fig 12

o EXTERNAL TAPER
AS PER IS2340

FI20N171081C

Spindle noses and arbors used on milling machines are
usually provided with self-releasing tapers. The standard
self-releasing taper is 7/24. This is a steep taper which
helps inthe correct location and release of the components
in the assembly. This taper does not drive the mating
component in the assembly. Forthe purpose of driving,
additicnal features are provided.

The commonly used 7/24 taper sizes are: 30,40,45,50
and 60.

The taper of a 7/24 taper of No.30 will have a maximum
diameter of (D) 31.75 mm and No.60, 107 .950 mm. All
other sizes fall within this range.

Tapers used in other assembly work

A variety of tapers are used in engineering assembly
work. The most common ones are:

- pintaper
- key and keyway taper.
Pin taper

This is the taper used for taper pins used in assembly.
(Fig13)

The taperis 1:50.

The diameter of taper pins is specified by the small
diameter.

Taper pins help in assembling and dismantling of
components without disturbing the location.

Key and keyway tapers

This taper is 1:100. This taper is used on keys and
keyways. (Figs 14 and 15)

Note: For further information about the tapers
used for special application refer to: 1S: 3458 -
1981.

Fig 13

E

O

O

O

A

PRESS IN OR DRIVE IN
== 1m0
—_— & a
]
[
TAPER PIN g
Fig 14
TAPER 1:100
Fa
—h
— =
%w 7777 @
w
8
£
3
o
Fig 15

1l

TAPER 1:100
Lo

(=

LY

0

)

FIZCN1T1061F
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Capital Goods & Manufacturing
Fitter - Turning

Related Theory for Exercise 1.7.107

Screw thread

Objectives: At the end of this lesson you shall be able to
¢ define screw thread
¢ state the use of screw thread.

Definition

Thread is a ridge of uniform cross-section which follows
the path of a helix around the cylinder or cone, either
externally or internally. (Fig 1)

Fig 1

PATH OF —<

THREAD
LEAD

THREAD LEAD

FI20N1 740711

Helix is a type of curve generated by a point which is
moving at a uniform speed around the cylinder or cone
and at the same time, maoves at a uniform speed parallel
to the axis. (Fig 1)

Uses of Screwthreads
Screw threads are used

- As fasteners to hold together and dismantle
components when needed. (Fig 2)

Fig 2

%

FI2ON1710712

- To transmit motion on machines from one unit to
another. (Fig 3)

Fig 3

FI20M1710713

To make accurate measurements. (Fig 4)

Fig 4

ENLARGED VIEW

FI20N1 710714

To apply pressure. (Fig 5)

Fig 5

FI28N1740T15

To make adjustments. (Fig 6)

Fig 6

FI2EN1TI0T18

323



Square, worm, buttress and acme threads

Objectives: At the end of this lesson you shall be able to

* identify square thread and specify its uses

* state the relationship between the pitch and the other elements of square threads

threads.

identify the modified square thread and its applications
identify the different forms of trapezoidal threads and their uses
state the relationship between the pitch and the other elements of all the different forms of trapezoidal

Square and trapezoidal threads

Sqguare and trapezoidal threads have more cross-sectional
area than V' threads. They are more suitable to transmit
motion or power than V' threads. They are not used for
fastening purposes.

Square thread
In this thread the flanks are perpendicular to the axis of

the thread. The relationship between the pitch and the
other elements is shown in Fig 1.

Fig 1
SQUARETHREAD .
i
=
o
L
(=}
7T
DEPTH= °'5:°° WIDTH OF FLAT = °'5:°° WIDTH OF SPACE = °'5°N°°

WHERE N =NUMBER OF THREADS PER INGH AND IS EQUAL TG 1/P INCH
P

3/7 8 s MU/
P 3
SN s '{1;*
.| [Bx45° r 1
N N\ BALT Ny, by
FORSQ30x3 &60x3

hi 15 a 15
H 178 r 012
h2 125 b 025
a 025

FIZON1 710721

Sqguare threads are used for transmitting motion or power.
Eg. screw jack, vice handles, cross-slide and compound
slide, activating screwed shafts.

Designation

A square thread of nominal dia. 60mm and pitch 9mm
shall be designated as Sq. 60 x 9 |S: 4694-1968. The
dimensions a, b, e, p, H,, h,, h, & d, are changed as per
thread series (fine, normal & coarse).

Modified square thread

Modified square threads are similar to ordinary square
threads except for the depth of the thread. The depth of
thread is less than half pitch of the thread. The depth
varies according to the application. The crest of the thread
is chamfered at both ends to 45° to avoid the formation of
burrs. These threads are used where quick motion is
required.

Trapezoidal threads

These threads have a profile which is neither square nor
' thread form and have a form of trapezoid. They are
used to transmit motion or power. The different forms of
trapezoidal threads are:

- Acme thread

- Buttress thread

- Saw-tooth thread

- Wormthread.

Acme thread (Fig 2)

This thread is a modification of the square thread. It has
an included angle of 29°. It is preferred for many jobs
because it is fairly easy tc machine.

Fig 2
CREST

DEPTH= % + 0010 IN. CREST=%7°7 ROOT = %7 - 0.0052 IN.

WHERE N = NUMBER OF THREADS PER INCH

n
i °4
dg N Dyd, |
dNOM ‘ . — |
| N il eb Zag Dy, DETAIL FOR 36x8
ac=05 H1=3
R1=026 H3=35
THESE DIMENSIONS ac P, Rz ,H,Ha&h3 R2=05 h3=35
CHANGED AS PER PITCH. FORDETALBEE  gNOM =33 Dé= 37
IS:7008 (PART 1, Il, I & V) d2=33 D2=3

FI2CN1710722

d3=33 d1=230
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Acme threads are used in lathe lead screws. This form of
thread enables the easy engagement of the half nut. The
metric acme thread has an included angle of 30°. The
relationship between the pitch and the various elements
is shown in the figure.

Buttress thread (Fig 3)

Fig 3

DEPTH =

WIDTH OF FLAT =

3
£
FI20N1710723

In buttress thread one flank is perpendicular to the axis of
the thread and the other flank is at 45°. These threads are
used on the parts where pressure acts at one flank of the
thread during transmission. Figure 3 shows the various
elements of a buttress thread. These threads are used in
power press, carpentry vices, gun breeches, ratchets etc.

Buttress thread as per B.1.S. (Fig 4)

Fig 4

a5 | ¢
2 e
< (g & e i PN I
N NORE
d \_ o

=L
T

NON.MA.DIA D'
| 3
I
FASIC EFFECﬂvq
DIAMETER

H=0.89084 P Bt It B &
h=0.81172p 1=0.24532 p 5
A =0.50588 p 8=0.13846p g
B=04P r=0.12055p E

This is a modified form of the buttress thread. Figure 4
shows the various elements of the buttress thread. The
bearing flank is inclined by 7° as per B.|1.S. and the other
flank has a 45° inclination.

Saw-tooth thread as per B.l.S. 4696

This is a modified form of buttress thread. Inthis thread,
the flank taking the load is inclined at an angle of 3°,
whereas the other flank is inclined at 30°. The basic profile
of the thread illustrates this phenomencn. (Fig 5) The
proportionate values of the dimensions with respect to the
pitch are shown in Figs 6 and 7.

The equations associated with the dimensions indicated
inthe two figures (Figs 6 and 7) are given below.
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S =0314 99 A, where A = basic deviation (= upper
deviation) for external thread in the pitch diameter.

Worm thread

This is similar to acme thread in shape but the depth of
thread is more than that of acme thread. This thread is
cut on the worm shaft which engages with the worm wheel.
Figure 8 shows the elements of a worm thread.

Fig 8
CREST
29°
I
=
o
w
0
, v
ROOT
0.6888 0310
DEPTH = ROOT =
N
0.335 §
CREST= S
£
=
WORM THREAD 8
™

The worm wheel and worm shaft are used in places where
motion is to be transmitted between shafts at right angles.
It also gives a high rate of speed reduction. The worm
wheel is generally cut by diametral pitch (D.P) or module
pitch cutters. Diametral pitch (D.P) is the ratio between
the number of teeth to the pitch diameter (P.D.) of the
gear. Module is the ratio between the pitch diameter of the
gear and the number of teeth of the gear.

The linear pitch of the worm thread must be equal to the
circular pitch of the worm gear. When the worm gear is of
D.P. then the linear pitch of the worm thread in mesh is
equal to p/DP. When the worm gear is of module teeth,
then the linear pitch of the worm thread is equal to module
x p. Insome of the lathes, a chart illustrates the position
of levers of the quick change gearbox together with the
change gear connections for cutting D.P. or module worm
threads.

Knuckle threads

The shape of the knuckle thread is not trapezoidal but it
has a rounded shape. It has limited application. The
figure shows the form of knuckle thread. It is not sensitive
against damage as it is rounded. It is used for valve
spindles, railway carriage couplings, hose connections
etc. (Fig9)

Fig 9

hy
|

di

BASIC PROFILE OF KNUCKLE THREAD

b =0.68301P
hq=0.6P
a =0.05°

DESIGNATION:- A KNUCKLE THREAD OF DIAMETER
60 mm & PITCH 4.233mm SHALL BE DESIGNATED AS

FI20N1 710728

k80x4.233 15:4605

Principle of cutting screw thread in centre lathe

Objectives: Atthe end of this lesson you shall be able to

» state the principle of thread cutting by a single point tool
* list the parts involved in the thread cutting mechanism and state their functions

» derive formula for change gear calculation.

Principle of thread cutting

The principle of thread cuttinginvolves producinga uniform
helical groocve onacylindrical orconical surface by rotating
the jobataconstantspeed, andmovingthetool longitudinally
at a rate equal to the pitch of the thread, per revolution of
the job.

The cutting tool moves with the lathe carriage by the
engagement of a half nut with the lead screw. The shape
of the thread profile on the work is the same as that of the
tool ground. The direction of rotation of the lead screw
determines the hand of the thread being cut.

Parts involved in thread cutting

Figures 1 & 2illustrate howthe drive istransmitted fromthe
spindle to the lead screw through a change gear
arrangement. Fromthe lead screw the motionistransmitted
tothe carriage by engagingthe half nut withthe lead screw.

TUMBLER
GEAR

IDLER

GEAR GEAR ON LEAD SCREW

TRANSMITTING MOTION FROM SPINDLE TO CARRIAGE

FI2EN1TIOT31
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Derivation of the formula for change gears
Example

CASE 1 To cut 4 mm pitch {lead) thread on the jobina
lathe having alead screw ofd mm pitch.

When the job rotates ance, the lead screw should make
one revalution to move thetool by 4 mm. Hence, if the stud
gear (Driverlhas aS0teeth wheel thelead screw should
be fixed with a gear of 50 teeth [(Driven) to get the same
number of revolutions as the spindle. (Fig 3)

CASE 2: Tocut2 mm pitch threads instead of 4 mm in
the same lathe.

Whenthe job makesonerotation, thelead serew should
rotate 152 revolution so that the lead screw rotation is
sloweer. Therefare, the driven wheel (lead screw gear)
shouldbe of 100teethifth e driver(stud gear)isofal teath.
(Fig 4]

Figd

CAZSEZ: fwehavetocut a8 mm pitch thread on a job,
with & dmm lead screw pitch, the tool should move 8 mm
per revolution ofthe job. The lead screw should rotate 2
revolutionswhen the job makes one ratation, making the
L=toruntwice asfast asthe spindle. Sothe drivenwheal
(lead screw gear) should be of 26 teeth ifthe driverwheel
iz of50 teeth. (Figa)

Letuscompare the above three examples.

Examples : Case 1 Casel Cazel
Fitch(Lead)ofjob 4 2 5]
Fitch(Lead)ofL S 4 4 il
Driver =l all a0
Oriven g 100 25

otating the above ina farmula,

Driver Lead of work

Thegear ratio=

Driven - Leadof lead screw

Solved examples

1 Findthe changegears required to cuta 3 mrm pitch on
a job ina lathe, having a lead screw of B mm pitch.

(FigB]
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Ratio = Driver=Lead of work
3x20 ¥ B0
Bx20 120

3
The gear ratio =E=

Driver= GO teeth
Driven = 120 teath

2 Findthe change gearsrequired tocuta 2.5 mm pitch
in alathe, having alead screw of 5 mm pitch. (Fig 7)

Fg?

Principle of chasing screw thread

_ Driver Lead of work
Ratio = =
Driven Lead of lead Screw
g 25 2 2a5x20
5 5x20
50 {Driver)

* 100 (Driven)
3 Calculate the gearsrequired to cut a 1.5 mm pitch in a
lathe having a lead screw of 5 mim pitch. (Fig 8)
15 3 3x10

5 10 10 x10

B 30 (Driver)
100 (Driven)

Objectives: At the end of this lesson you shall be able to
+ state the necessity of a thread chasing dial

+ state the constructional details of a British thread chasing dial
+ state the functional features of a British thread chasing dial.

Thread chasing dial

Tao catch the thread guickly and to save manual labour,
use of a chasing dial isvery common during thread cutting
by a single point cutting toal. Athread chasing dialis an
ACCESSOrY.

Constructional details (Fig 1)

The figure shows constructional details of a British thread
chasing dial. It consists of a vertical shaft with a worm
whee|made out of brass or bronze, attached to the shaft

atthe bottorn. On the top, it has a graduated dial. The
shaft is carried on a bracket in bearing (bush) which is
fixed to the carriage. The woarm wheel canbe brought into
anengaged or disengaged position with the lead screw as
needed. Whenthe lead screw rotates it drivesthe warm
wheelwhich causesthe dialto rotate. The mavement of
the dial is with reference to the fixed matk ('O index line).

The face of the dial is usually graduated into eight (8)
divisions, having 4 numbered main divisions and 4
unnumbered subdivisions it between.
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The half nut can be engaged 8 times for one revolution of
the graduated dial. The movement of the carriage for one
complete revolution of the dial is 4". (Fig 2) Since the dial
is having totally 8 graduations marked, each graduation
represents 1/2" travel of the carriage.

Fig 1

0 INDEX LINE

The chart given here shows the positions at which the half
nut is to be engaged when cutting different threads per
inch, when a British thread chasing dial with the above

data is fitted to the lathe.
Fig 2
CHASING DHAL
,:%
B\ BARACKET ON
SADDLE
[
8
NN
INIRT
woRM GEAR .~ g LEADQW ENGAGES LEAD SCREW.
THREAD CHASING CHAL MECHANISM g
The number of teeth on the worm gear is the product of ’~
the number of threads per inch on the lead screw and the \
number of numbered divisions on the dial. JEEy TG RRES
o ; INDEX MARK PHEN OFCERR g
Each numbered division represents 1 inch travel of the ON SADDLE ’
carriage. ~' g
Let the worm wheel have 16 teeth, and the lead screw 4 §
TPI. The number of numbered graduations and unnumbered vl B
graduations are 4 each.
THREADCHASING DIAL CHART
Threads per inch to be cut Dial graduation at which the half nut can| Reading on the dial illustrated
be engaged to catch the thread
Threadswhichare a multiple Engage at any position the half nut Use of dial unnecessary.
of the number of threads meshes.
per inch of the lead screw.
Example TPl tobecut-8
DR _ TPlonleadscrew _4 _ 1 Predetermined travel= 1 x1"_1"
DN T.P1to be cut 8 2 4”4
The predetermined travel of 1/4" is represented by the dial position in the exact middle between any numbered division
and adjacent un-numbered division. The half nut engagement can be done at any position at which it can be engaged
(ie. 16 positions).
Referring to the dial is not necessary.
Evennumberofthreads Engage atany graduation 1 R
on the dial. 1172
2
212
3
312
4
8 positions 41/2
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Example TPl tobecut-6

DR _ TPRlonleadsciew _4 _ 2 Predetermined travel- 2 x1"_1"

DN  TPltobeouwt 6 3 12

The predetermined travel of 1/2" is represented by dial movement from any numbered division to the next adjacent
unnumbered division. The half nut can be engagedwhen any numbered or unnumbered graduation coincides with the
zero line (8 positions).

Odd number of threads Engage at any main division. 1
2
)
4 positions 4
Example TPl tobecut-5
DR TPl onleadscrew 4 4 Predetermined travel= 4 x1°_ 1"

4

DN  T.P.l. to be cut 5] 8

The predetermined travel of 1" is represented by the dial movement from any numbered division to the next numbered
division or from any unnumbered division to the next unnumbered division. Therefore, if the first cut is taken when a
numbered division of the dial coincides with zero, then the half nut engagement for successive cuts can be done when
any numbered division coincides with the zero mark. If the first cut is taken when an unnumbered division coincides with
the zero, then the half nut for successive cuts, is engaged when any unnumbered division coincides with the zero.
(4 positions)

O
Half fractional number Engageat every other 1&3
of threads main division. or
2&4
2 positions
Example TPl tobecut-31/2

DR  T.P.l. on lead screw 4 8

Predetermined travel- 8 x 1" _ 2"

DN  T.P.l to be cut 3172 7 t

The half nut can be engaged only at opposite numbered or unnumbered graduations (2 positions).

Quarterfractional number Engage at the same 1

of threads main division. or 0
2
or
3
or
4

1 position
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Example TPl tobecut-23/4

DR T.P.l. on lead screw 4 16
= = Lo Predetermined travel= 16 x1"_ 4"

DN  T.P.l to be cut 234 11

The half nut can be engaged to catch the thread only when the same numbered or unnumbered graduated line, at which
the first cut is taken, coincides with the zero line (1 positiocn only).

Example T.P.l tobecut-13/8
DR T.P.l on lead screw 4 32
= = = — Predetermined travel= 16x1"_ 4"
DN  T.P.l to be cut 13/8 11 &

The half nutengaged forthe first cut should remain at the engaged positiontill thread cutting is completed and the maching
s reversed as it takes a long time to cover the predetermined travel arrived at by calculation.

Example TPl tobecut-13/8

DR  T.P.l. on lead screw 4 32

Predetermined travel-32x1"_g"

DN T.P.l to be cut 13/8 11

The half nutengaged forthe first cut should remain at the engaged positiontill thread cutting is completed and the machineg
s reversed as it takes a long time to cover the predetermined travel arrived at by calculation.

Centre gauge

Objectives: At the end of this lesson you shall be able to
» define centre gauge
» write the uses of centre gauge.

Centre gauge: (Fig 1) These gauges are most commonly used when hand
grinding threading tocl bits on a bench grinder, although
Fig 1 they may be used with tool and cutter grinders.

When the tool bit has been ground to the correct angle,
they may then be usedto set the tool perpendicular to the
workpiece.

They can incorporate a range of sizes and types on the
one gauge, the two most common being metric or UNS at
60° and BSW at 55% Gauges also exist for the acme
thread form.

FI20N1710751

Centre gauges and fish tail gauges are gauges used in
lathe work for checking the angles when grinding the
profiles of single point screw cutting tool bits and centers.
In the image, the gauge on the left is called a fishtail gauge
or centre gauge, and the one on the right is another style
of center gauge.
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Tool setting - external thread

Objective: At the end of this lesson you shall be able to

* tool setting to cut external thread by half angle method.

Check the diameter of the workpiece to be threaded by
referring to the drawing.

To provide thread clearance, itis good practice
to turn the diameter of the workpiece
undersize depending upon the requrired.

Set the lathe spindle speed to about one fourth of the
turning speed.

Set the gerarbox according to the pitch of thread to be
cut.

Swivel the compound slide to 90° from the horizontal
position to bring it in line with the cross-slide.

Swivel to the right 1° less than the half included angle of
the thread it is a right hand thread. (Fig 1)

Fig 1

COMPOUND REST SET AT 28° TO THE RIGHT TO CUT A 60*
INCLUDED ANGLE RIGHT HAND THREAD

FI20M1 710764

Fig 2

SHEET OF PAPER

FI20N1710762

Move the carriage to the right until the end of the tool
clears the work.

Feed the tool in about 0.1 mm using the top slide hand
wheel,

Engage the half nut referring to be chasing dial.
Take atrial cut along the workpiece to be threaded. (Fig 3)

Figa

END
CHAMFERED

FI20N1710783

The angle to which the compound rest is set
affects the cutting action of the cutting tool by
producing a shearing action on the trailing
edge of the tool. This produces a smooth cut.

At the end of the trial cut, withdraw the tocl immediately,
winding it clear off the workpiece by operating the cross
slide hand wheel and simultaneously reversing the
machine. (Fig 4)

Set the tool in the tool post with a minimum overhand
perpendicular to the axis and also set with a centre gauge.
(Fig2)

Mark out the length of the workpiece to be threaded.
Chamfer the end of the workpiece surface with the leading

edge of the cutting tool to a depth, just greater than the
minor diameter of the thread to be cut.

Advance the cutting tool to the work surface by operating
the cross-slide hand wheel.

When the tip of the tool just touches the work surface,
stop further advancement and set the cross-slide and
compound slide graduated collars to zero.

Fig4

é @ WIND TCOL CLEAR

FI20N1710784

Allow the carriage to move to the right till it is cleared from
the end of the work, and stop the machine. (Fig 5)

Check the thread formation with a pitch gauge.

Advance the tool by the cross-slide hand wheel toll zero
position.

Give depth of cut with the top slide handle.
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Fig 5

I,

Start the machine and allow the tool to cut the thread.
(Fig6)

FI20N1 710785

Fig6

TAKE ROUGHING CUT

FIZON1 710766

Fig7

FI2EN1TH07RT

Note: At the end of each cut, the tool is
withdrawn from the work by the cross-slide
hand wheel and the carriage is brought to the
starting point. The cross-slide hand wheel is
brought to zero position and a depth of cut is
given by the top slide.

Use plenty of coolant during threading.

Repeat the steps till the required depth is reached. (Fig 7)

Cutting an internal thread

Objectives: At the end of this lesson you shall be able to
» tool setting to cut an internal thread.

Mount the job on four jaw chick/three jaw chuck/ collect.

Drill and bore the job to the core diameter of the thread to
required length/through hole.

For a blind hole, cut a recess at the end of the bore enough
to permit the cutting tool to clear thread.

The recess must be larger than the major diameter of the
thread. (Fig 1)

Fig 1 rINSIDE RECESS

\ WORKPIECE

CUTTING AN INTERNAL THREAD

\ THREAD CUTTING TOOL

FI20N1710771

Chamfer the front end to 2x45°.

Set the compound rest at 297 to cut 60° included angle as
shown in Fig 2.

Set the gear box levers to the required pitch.
Fix the correctly ground threading tocl in a boring bar.

Fix the boring bar parallel to the lathe centre line and set
the point of the cutting tool to lie on the centre.

Align the cutting tool with a help of centre gauge as shown
in Fig 3.

Fig 2
Q
@
]

COMPOUND REST SET AT 25° TO THE LEFT TO CUT A 80" s
INCLUDED ANGLE INTERNAL THREAD 8

Fig 3 BORING BAR

WORKPIECE /_

i —

IIII|IIII|IIII|IIII|
i3

CENTRE GALIGE

\ FLAT PLATE

ALIGNING THE CUTTING TOOL WITH A CENTRE GALGE

FIZEN1710773
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Mark the boring bar to indicate the required depth to entry
into the bore.

Ensure that the boring bar does not foul anywhere on the
job.

Reverse the cross slide until the tool peint just touches
the bore.

Set the cross-slide and compound slide graduated collars
to zero.

Withdraw the cutting tool from the bore.
Set the spindle speed to 1/3 of the calculated r.p.m.

Start the machine.

Screw pitch gauge

Adjust the depth of cut to 0.1 mm.
Engage the half nut.

At the end of the cut, simultaneously reverse the chunk
and clear the tool just away from the thread.

Ensure that the tool should not touch the thread in both
side of the bore.

When cutting tool comes out of the bore stop the machine.

Give the depth of cut and run the machine in forward
direction. Similarly finish the thread until final depth is
achieved.

Check the finished thread with a thread plug gauge or a
threaded bolt.

Objectives: At the end of this lesson you shall be able to
» state the purpose of a screw pitch gauge
» state the features of a screw pitch gauge.

For obtaining accurate results while using the screw pitch
gauge, the full length of the blade should be placed onthe
threads. (Fig1)

Fig 1

USING SCREW PITCH GAUGE FOR
CHECKING EXTERNAL THREAD

USING SCREW PITCH GALIGE FCR
CHEGKING INTERNAL THREAD

FIZON1 710781
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