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LATHE

Lathe is a machine for generating cylindrical forms. Lathe can he used to perform numerous

other machining operations.
. Lathe can be used:
a. To cut screw threads
b. For boring
c. For profiling (shape contours)

d. For recessing
e. For machining a variety of flat, cylindrical or irregular forms

~Types of Lathes:
a. Centre:" lathe
b. Capstan lathe
= c. Turret lathe
d. Automated lathe
e. CNC Lathe

The main parts of the centre’ iathe and their functions:

e = S To% POS! pmonCariies ine o tattin - o P
o % - Soindls el i Camer g2 ot lathe : i
; ' = Dead ceptre = }?
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a. Bed: The bed is the foundation of the lathe. it is made of cast iron.

b. Gap Bed: Some lathes have a gap in the bed just in front of the headstock to allow
larger work to be turned.

¢. The Head Stock: The end of the lathe at which the main chuck and work is held and
where the rotating mandrel is. Headstock carries the spindle in precision bearings. The

driving mechanism is inside the headstock.

d. Tail Stock: The tailstock supports the ‘free’ end of the work. The tailstock is also used
in the drilling and reaming of work held in chuck or on faceplate )

e. Carriage or Saddle: Carriage forms the base of the unit, which supports the cutting
tool. Carriage can be traversed along the whole length of the bed by hand control or by

power feed

f. Cross Slide: A cross slide is provided for cross traversing. Compound slide (top slide) is
maounted on the cross slide. It is so called because it is swiveling and allows compound

angles to be set up.

g. Apron: Apron houses the control for hand or power resding
h. Lead — Screw: Lead —screw transmits feed motion for screw cutting

i. Feed Shaft: Feed shaft is employed in operating the carriage or the crods slide in

automatic turning.

J. Chucks:
¢ Self centring -3 jaw chuck

e .4-jaw- independent chuck
Both types are used in many different machining operations.
+ Self Centring Chuck: The three-jaw chuck is a self-centring chuck. Self-

centring means that all three jaws move in or out depending on the
direction of rotation of the key. Three-jaw chuck will not directly hold
square material. The 3-jaw self-centring chuck will automatically centre
rounds of hexagons. As the scroll is turned with the key all jaws open or

close together,

e 4-Jaw Independent Chuck: 4 -jaw independent chuck is used
~e For holding work of irregular shape
¢ For off centre turning,
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e {tean also be used for holding squares or rounds, Centering takes a little
tonger but it can be done very aceurately using each individual jaw
adjustment, The extra jaw gives a mueh finmet hold on the work, All Jaws
are controlled independently of cach other. This helps or allows odd shapes
to be setin the chuck. The jaws are reversible. This allows the holding of
larger work,

K. Face = Plate: Faceplate is used for mounting work of awkward shapes, which cannot

be chucked.

I, Lathe Centers

a. Live center

b. Half center

¢. Dead center

Centers have an included angle of 60", Centers are accurately ground to standard tapers.
¢ Live Centre: The live centre is so called because it is the centre, which always

~ rotates with the work. This centre is associated with the driving.

m. Steadies

a. Fixed steady

b. Travelling steady

Steadies are used for supporting long work against the pressure of the tool. The fixed

steady is secured to the lathe bed. The travelling steady is mounted on the carriage. This

steady move along the work behind the tool, as each eut is taken.

n. Mandrels: Mandrels are slightly tapered spindle. Previo usly bored components or part

machined work can be mounted for further turning operations. "

Tool Post

Too! posts are classified as follows

Clamp Type Tool Post: This is a simple tool post. It is robust, this has many
- disadvantages.

Pillar Type Tool Post:

a. This is used for light duty lathes

b. The tool heightis easily adjusted by rocking the boat piece in its spherical seating.
c. This tool post lacks rigidity due to the overhang of the tool
d. Adjustment of the boat piece alters the effective cutting angles.

Turret (4-Way) Tool Post:
a. This saves tool changing.
b. Each tool is being swung into position as required
c. The number of tools is restricted to four
d. The vertical adjustment is by inserting packing under the tool. The shank size of the
tool is restricted.
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Quick — Release Type Tool Post:
a. The quick release tool post is increasingly used,
b. Number of tools may be pre-setin the tool holders ready for use
C. Tool height is easily adjusted by means of a screw.

Lathe Operations

The most common operations performed on a lathe are turning, facing, parting, -
grooving, knurling, drilling, boring, taper turning and threading.

Plain Turning: It is to remove €xcess material from the work-piece and to produce a
cylindrical surface. Using a cross-slide the Cutting tool is adjusted for the desired depth
of cut. As the work-piece revolves the tool js fed against work-piece in a direction
parallel to the axis of the spindle. A right-hand tool travels towards the headstock and a
left-hand tool towards the tailstock.

slide the tool is fed at right angles to 'the axis of the work-piece.

Parting: Parting or cutting—off is the operation of separating a piece of initial work from
- the bar-stock.

Grooving or necking: Grooving is the operation of reducing the diameter of work-piece
to a narrow surface.

- Boring: It is operation of enlarging a hole previously made by a drilling

b Thread Cutting
The point of the tool brought into contact with the work by moving the cross feed
handle. The micrometer collar is set on the zero mark. Al lathes have some interlock

causes two halves of a nut to clamp over the lead screw.
Cutting Internal Threads

a. Many of the rules used for Cutting external threads hold trye for cutting internal
threads . :

b. The tool may be shaped to the exact form of the thread
C. The tool must be set on the centre of the work piece

d. When cutting an internal thread, the inside diameter (hole size) of the
work piece should be the minor diameter of the internal thread.

e. The advantages of making internal threads with a single point too| are that large
threads of various forms can be made, ~
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* Princlpal Parts of a Shaper
Principal parts of a shaper as lllustrated n fig are the following,

TOOL 11 AN
,/
‘ - 13
! I HAI 5
( N . " - - —— s » - e ; ’ .-l’
VICH COLUIN
T -
= -
TABLI "‘~..
“CROSS RAIL
p
L3
BASE )
G

MIAIN PARTS OF £ SHAPER

1. Base: It is a heavy and robust cast iron body which as @ support for all the
other parts of the machine which are mounted over it,

2. Column: It is a box type cast-iron body mounted on the base acts as housing for the operating
mechanism of the machine and the electricals. It also acts a¢ a support for other parts of the
machine such as cross rail and ram etc,

3. Cross rail: It is a heavy cast iron construction attached to the column at its front on the vertical
guide ways, It carries two mechanisms: one for elevating the table and the other for Cross
traversing of the tahle.

25
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4. Table: It is made of cast iron and has a box type construction. it holds and supports the work
during the operation and slides along the cross rail to provide feed to the work.

5. Ram:Itis also an iron casting, semi circular in shape and provides with a ribbed construction
inside for rigidity and strength. It carries the tool head and travels in dovetail guide ways to ‘

provide a straight line motion to the tool.

‘6. Tool head: It is a device in which is held the tool. It can slide up and down can be swung to a
desired angle to set the tool at 3 desired position for the operation.

. 7. Vice: It is job holding device and js mounted on the table. It holds and supports the work

during the operation.
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MILLING MACHINE

A milling machine is a machine tool, which machines a material when the work piece
material is directed against a multipoint cutter, This machine can also hold more cutters
at once and hence it is widely used for production work, which requires accuracy and ’
better surface finish.,

There are various types of milling machines that can be classified based on the nature of
the work and operations that is to be carried out. The types are as follows: -

1. Column & Knee Type: - This type of milling machine is commonly used nowadays in
the workshops. It may be further subdivided into different types such as Harid milling
machine in which the table feeding movement is provided by hand control, Plain milling
machine which is heavier than the Hand milling machine for accommodating heavier
work pieces and the table feed may be given by hand or power. Universal milling
machine so called owing to its capacity to perform wide range of milling operations. It
has a circular swivel base table which can be swiveled up to 45 degrees and it can also
be swiveled in a vertical axis other than 90 degrees to the spindle. Omniversal milling
machine similar to a universal milling machine except the table can be tilted in a vertical
plane with the help of a swivel arrangement at the knee, Vertical milling machine in
which the spindle is perpendicular to the worktable.

2. Manufacturing or Fixed Bed Type: - It is very heavy and rigid compared to column and
knee type milling machine. The table movement is restricted to reciprocation at right
angles to the spindle axis with no facility for cross or vertical adjustment. It is again
subdivided into simplex, duplex and triplex types, which mean the machipe, may be
provided with sinigle, double or triple spindle heads respectively. o

3. Planer Type: - It is a heavy machine made for heavy duty work which has spindle
heads adjustable in vertical and traverse directions. It resembles a planer and hence the
name Plano-miller.

4. Special Type: - These are non conventional types built to suit special purposes. The
types are Rotary table machine, Drum milling machine, Planetary milling machine,
Pantograph milling machine etc all of which have in common are the spindle for rotating
the cutter and facility for moving the tool or work piece in different directions.
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It consists of a Base, Column, Knee, Saddle, Table, Cverhanging Arm, Front Brace,
Spindle & Arbor, which are explained below.

foundation for all the other parts that rest over it. It has 2 column on Bne end and in
some cases its base is hollow to act as a reservoir for the cutting fluid.
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Table: - The table is mounted on the guide ways of the saddle, which travels
longitudinally. The table is also machined with T-slots to facilitate the clamping of work
pieces or fixtures. A lead screw below the table engages a nut on the sadd!e in order to
move the table horizontally.

Overhanging Arm: - It extends from the top of the column face and provides a bearing
support for the other end of the arbor. '
Front Brace: - It is an additional support fitted between the knee and the over arm in
order to provide rigidity to the arbor and the knee.

Spindle: - It is situated at the top of the column and obtains power from the motor
through the belts or gears and transmits it to the arbor.

Arbor: - It is the extension of the machine spindle on which the milling cutters are
mounted and rotated in order to properly align with the machine spindle the arbors-are
made with taper shanks. -

Note the direction of rotation of the milling cutter

a. The cutting edge of the tooth can be seen cutting in an upward direction

b. As the cutter is rotating in an anti — clockwise direction, the work is fed from the right
against the cut , ‘
c. The direction of rotation will determine which side of the cutter the work should be
fed into

d. Conventional milling tends to lift the work away that the work is secure

e. Rigidity is of great importance for efficient mach:mng

Climb Milling:

a. Should never be attempted except under skilled supervision. The machine should
specially be equipped for this technique. The cutter tends to climb over tﬁe work.

b. The advantage of this method is that when taking heavy cuts the work is forced down
on to the machme table the feed force is also reduced.
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