Unit lll — Other Machine Tools

PartA

Mention the differences between shaper and planer. ( AU Apr 2011)

S.NO SHAPER PLANER
1 Tool reciprocates and the work is stationary Tool is stationary and work reciprocates
2 Less accuracy due to overhanging of ram It gives more accuracy as the tool is rigidly
supported during cutting.

What are the differences between drilling and reaming? ( AU Apr 2011)

Drilling is the operation of producing cylindrical hole in a work piece. It is done by rotating the cutting

edge of a cutter known as drill. The work is rotated at high speed.

Reaming is the operation of finishing and sizing hole which is already drilled while the work is revolved
at a very slow speed.

Briefly describe the importance of quill mechanism. ( AU Apr 2011)

If the taper shank of drill is smaller than the taper in the spindle hole, a sleeve is used. The sleeve with

drill is fitted in the hole of the spindle. The sleeve has outside taper surface. This fits into the tapered hole
of the spindle.

List the types of sawing machines. ( AU Dec

2010) Types of sawing machines are

(1)Reciprocating saw

(2)Circular saw

(3)Band saw

Define the cutting speed, feed and machining time for drilling. ( AU Dec 2010)

Cutting Speed: It is the peripheral speed of a point on the surface of the drill in contact with the

Work piece. It is usually expressed in m/min.

Feed: It is the distance of a drill moved into the work at each revolution of the spindle.
It is expressed in mm/rev.

Machining time: The time taken to complete the machining process without considering the idle time of
machines is called machining time.
What is broaching. ( AU Dec 2010) ( AU Dec 2009)

It is a process of machining a surface with a special multipoint cutting tool called “BROACH” which

has successively higher cutting edges in a fixed path.
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7. What is the difference between up milling and down milling? ( AU Apr 2010)

8.

10.

11.

12.

13.

S.No Event of operation Up milling Down Milling

1 Direction of travel Cutter rotates against the Cutter rotates in the same direction of
direction of travel of travel of workpieces
workpiece

2 Cutting Force Increases from zero to max | Decreases from max to zero per tooth.
per tooth

List four applications of broaching machines. ( AU Apr 2010)

(i) Straight and helical slots

(ii) External surfaces of various shape

(iii) External and internal toothed gears

(iv) Holes of cross sectional shape

How do you classify milling cutters? ( AU Dec

2009) They are classified based on following factors

(i) According to the shape of the teeth.

(ii) According to the type of operation

(iii) According to the way of mounting on the machine

What do you know about straight fluted drill and fluted drill? ( AU Dec 2009)

The reamer with helical flutes provides smooth shear cutting action and provides better surface finish

.The pitch of the flutes is made uneven to reduce vibration.

What is meant by up milling and down milling? ( AU Dec 2008)

In up milling, cutter rotates opposite to the direction of feed of the work piece whereas in down milling

, the cutter rotates in the same direction of travel of the work piece.

State the differences between a vertical shaper and slotters. ( AU Dec 2008)
S.No VERTICAL SHAPER SLOTTER
Vertical shapers generally fitted with rotary table to
1 Slides are fitted
machine curved surfaces
Slides will move to perform
2 Rotary table along with tools will move

slotting.

Write the differences between drilling and tapping. ( AU Dec 2008)

Drilling is the operation of producing cylindrical hole in a work piece. It is done by rotating the

cutting edge of a cutter known as drill. The work is rotated at high speed.

Tapping is the process used for making internal threads in a machine component by a tool called “TAP” 2
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14. What is a shell mill? ( AU Dec 2007)

A shell mill is a large type of face or end mil that mounts on to a arbor, rather than having an integral
shank. Typically there is a hollow or recess in the centre of the shell mill for mounting hardware on to
a separate arbor.
15. Mention the operations performed by a planner. ( AU Dec 2006)
a. Planning horizontal surface
b. Planning of an angle
¢. Planning vertical surface
d. Planning curved surface
16. Why is sawing a commonly used process. ( AU Dec 2006)
a. Easy handling of machines and spindle construction

b. Fast operation and cost of machinery is less

PartB

1. Explain various milling cutters with neat sketches? ( AU Apr 2012,Apr 13)
MILLING CUTTERS

Classification of Cutters
These are multi tooth rotary cutting tools generally made of high
speed steels or sintered carbides. Milling cutters are classified into
different ways.

According to the shape of the tooth, milling cutters are classified as
) Milled tooth cutters.
(i) Form relieved cutters.

According to the type of operation.
() Plain milling cutters.
ai) Side milling cutters.
(iii) End mill cutters.
(dv) Angle milling cutters.
) T-slot milling cutters.
(vi) Slitting saws.
(vii) Form milling cutters.
(viii) Fly cutters.
(ix) Wood ruff key slot milling cutter.

According to the way of mounting on the machine.
() Arbor cutters.
(i) Shank cutters.
(iii) Face cutters.

F. Plairt milling cutter

This is also known as a »2i// cutter. It is a disc or cylindrical shaped
cuntter having teeth on its circumfetrence. It is used to machine flat
surface parallel to its axis. There are two types of plain milling cutters
commonly used.

i) Plain straight teeth cutter.
(i) Plain milling helical teeth cutter.

The plain milling cutters having the width more than its diameter
%= called slab r2ill cutter. This is used for rough machining with coarse
feed. The cutter has less number of teeth.
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Diameter

Side — | — Side

Helical cutting edge
Plain milling cutter

Helical teeth
/ Arbor

| Helix angle

Width

Slab milling cutier

Straight teeth plain milling cutters are used for light operations.
IHelical teeth cutters are used for heavy cut operations.

Cutters of various diameters and widths are available. Roughing
cutters will have less number of teeth. Finishing cutters will have more

4. Angle miliirng cariers

All cutters which have their cutting teeth at an angle to the axis of
rotation are known as arngular cutters. Their specific use in milling W-
grooves, notches, dove tail slots, reamers teeth and other angular
surfaces. Angular cutters are classified as single angle cutters and
double angle cutters.

oy I
Dowuble
Singlec angle milling cutter angle rmiilling cuiter

Single angle cutters may have their teeth either only on the angular
face or on both, the angular face and the side. The later type enablles
milling of both the flanks of the inclined angular groove simultaneously-
Their teeth may have an included angle of 45° to 60°.

Double angle cutters differ from single angle cutters in such a way
that they have two angular faces which join together to form V-shaped
tooth. The included angle of this "V' is either 45°, 60° or 90°. Angle of
both sides should be equal.

5. T-slor miilling culter

It is a single operation cutter which is used only for cutting T-
slots. The arrangement of cutting teeth is similar to that of a side millins
cutter. But this cutter has a tapered shank. A neck is formed between iths
cutting face and the shank. The cutter has cutting edges on its peripher
and on its sides.
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Shank Neck

A
T - slor rmilling cutter

Concave milling cutter has teeth curved inwards on its periphery. The
cutter will produce a convex semi circular surface on the work piece.

=——— -2

Job giving feed

orrm: rmilling culter
Convex milling cutter has teeth curved outward on its periphery.
The cutter will produce a concave semi-circular surface on the work

piece.

Gear cutters have formed cutting edges. The shape of the cutter
teeth is involute. The cutter will produce groove of involute shape. The
involute gear tooth is formed between two grooves milled by the cutter.
The profile of the gear tooth depends upon the module and the number
of teeth on the gears. Therefore, for cutting different number of gear
teeth of same module, different cutters are required. Corner rounding
cutters are used for milling the edges and corners of the jobs to a
required radius.

Fily cutiers
It is actually a single point tool which is used in milling machine
when standard cutters are not available. It is either mounted on a
cylindrical body held in a stub arbor or held in a bar. Screws are used
for tightly holding the tool in the above holders. The cutting edge of the
tool is ground to the required shape. The cutter removes metal, when it

rotates.

Discuss various hole making processes. ( AU Apr 2011,Dec 12)

DRILLING

INTRODUCTION

Drilling is the process of producing hole on the work piece b>
using a rotating cutter called &ri/l. The machine on which the drilling is
carried out is called drilling machines. The drilling machine some times
called drill press as the machine exerts vertical pressure to originate
hole. The hole is produced either by giving axial movement to the
rotating drill or moving the work axially against the revolving drill
Though drilling may be done in a lathe or a vertical milling machine. It
can be done conveniently, quickly and at low cost in drilling machine.
Drilling machine can also used for boring, counter-boring, counter-
sinking, reaming, tapping and spot facing operations. Drilling machines
are used in machine assembly, repair shop, tool room, maintenancs

work, agricultural machinery etc.

0]

CLASSIFICATION OF DRILLING MACHIENS
The drilling machines are classified as follows:
1. Portable drilling machine.
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2. Sensitive drilling machine.
a. Bench type
b. Floor type
3. Upright drilling machine
a. Round column type or pillar type
b. Box column type or square section type.

4. Radial drilling machine
a. Plain type
b. Semi-universal type
c. Universal type
Gang drilling machine
Multiple spindle drilling machine
Automatic drilling machine

N oW

Deep hole drilling machine

PORTABLE DRILLING MACHINE

g; —_— Drill chuck

N — - Electrical motor \
VS o _and — = C_\
I drill head assembly bl 5= S\ N
T ~ — Drill

—~ “-—‘TEcEtro ling
Switch

(~——Handle

—
Prvtearhle Aviflisser ssvsevcndsiveer

This type of machine is light in weight, compact in a smaller unit
and easily handled with respect to the work piece. It is used for making
small hole (up to 18m2) in large work piece. It is operated by hand
power, pneumatic power or electric power. shows the
schematic diagram of electrically operated portable drilling machine.

SENSITIVE DRILLING MACHINES
Sensitive drilling machines are lightweight, high-speed machines.
which are generally bench type drilling machines, but pillar type
machines are also available. It is used for light duty work and drill holes
up to 15mz diameter. There is no power feeding arrangement, feeding is
purely on hand control of the operator so that the operator can sense the
feeding or can control the feeding. Therefore, the machine is called

sensitive drilling machine.

|
i Pulley drive

Feed.
handle

Drive motor

Spindle ~~— Pillar

Table /Iﬁ

| Base |

Sensitive drilling machine

The main parts of the sensitive drilling machines are base, colum=
table, spindle and driving mechanism.
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3.

Boring is cutting a hole in wood with a tool called a bit. Holes of 6 mm size or larger are
bored. Holes of 6 mm size or smaller are drilled. Boring is the first step in making any kind

of shaped opening or making holes.

Chuck
o Job
R \/\\‘l 2
/// Cozzrazzrzs ; Depth of cut
B
[+ 1]
- | _ _ _ - ) a -
\_/ o1 - - = - - = é Feed
\\
7 SRy
NN S
Tool

. Boring operation

With a neat sketch explain the column and knee type milling machine and name its main parts. ( AU

Dec 2010,Apr 11)

Column and Knee Type Milling Machines
Column and Knee type milling machines are most commonly used for
general shop floor work, maintenance work, tool room work, etc. It has
a vertical column on its base. The column has machined guide ways on
its front face. A knee slides up and down on these ways. The column
serves as a housing for speed and feed mechanisms. The Knee carries
the saddle and worktable.

There are two types of column and knee type milling machines.
(i) Horizontal type.
(ii) Vertical type.

In horizontal type, the axis of rotation of arbor is horizontal. In

vertical type, the axis of rotation of arbor is vertical.

1. Plain or Horizontal milling machine

It is a horizontal column and knee type-milling machine otherwise
simply a horizontal milling machine. A description of the principle parts
of a milling machine is as follows:

(i) Base:
It is the foundation of the machine made of grey cast iron. All other
parts are mounted on it. It also serves as a reservoir for cutting fluid.
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(i) Coluurmnirn:

It is the main support of the machine. The motor and other driving
mechanisms are housed in it. It supports and guides the knee in its

wertical travel.

iii) Knee:
The knee projects from the column and slides up and down through

Zove tail guides. It supports saddle and the table. Elevating screw
provides its vertical movement (up and down).

Cutter Arbor
O \\ /f
ver arm
\ = j
—_— - —] ; q / - — -
Saddle —L@r
3 Column
— }
Knee I

Base ﬁ\\\\

Horizontal milling machine

fiv) Saddle:

The saddle supports and carries the table and provides traversed
movement.

v) Table:

The top surface of the table is accurately machined. There are T-slots
zlong the length of the table for holding the work.

The table rests on the guide ways of the saddle and travels
longitudinally in a horizontal plane. It supports the work piece, fixtures
etc.

(vi) Over arm:
It is mounted on and guided by the top of the column. The over arm is
used to hold the outer end of the arbor to prevent it from bending.

(vii) Arbor:

Arbor is an accurately machined shaft. Cutters are mounted on the
arbor which is rigidly supported by the over arm, spindle and end
braces. It is tapered at one end to fit the spindle nose and has two slots to
fit the nose keys for locating and driving it.
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Explain hacksaw and band saw with neat _sketches. %U Apr 2010)
SAWING MACHINES

SAWING

Sawing is defined as the process of cutting billet or work stock to our
requirements. It means. cutting the bar stock to the required length or
size for machining to obtain the desired shape and size.

During sawing. the individual tooth cuts the work when either the
saw or work feeds. This operation can be controlled by the direction.
speed of cutting and number of teeth on the saw. Sometimes. curved cut
can also be done. The main thing in sawing process is, the maximum
width of cut done on work will be equal to the width of the saw itself.

SAWING MACHINES
Generally, sawing machines are classified according to the
various types of power sawing machines.

1. Reciprocating saw
(i) Horizontal sawing machine
(ii) Vertical sawing machine

2. Circular saw
(1) Cola saw
(i1) Friction saw
(iii) Abrasive disk
3. Band saw

(i) Contour hand saw
(i1) Friction blade

Reciprocating Saw
This is same lke power hack saw. We can see it in any small size
workshop itself. It consists of a frame, work table, vise, supporting base
and power source. When the power supply is given, the blade
reciprocates back and forth. The metal is cut only in forward stroke
called curting stroke as that shaper and planer.

No metal is cut during return stroke. So, depth of cut is given only at
the end of return stroke by means of gravity or spring regulated ratchet
mechanism or hydraulic drive. Mostly, hydraulic drives are used to lift
the hack saw blade on the return stroke. In this operation, work material
or stock is held between clamping saws. Sometimes, several stocks are
clamped together and cut the same time depending upon the quantity of
stock to be cut. By this process, both the straight and angular cuts can be
made.
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Circular Saw
Clircular saws are in the Form of revolving disc to cut the stock 1

the required dimensions. Teeth are formed on its full outer periphery.

£, Coldd saw

It has a circular blade. T'ecth are inserted on its periphery to cut the
stock. Due to large diamecter blades, it cuts the stock rapidly. Even it
runs at slow speed. it is more powerful. Smooth and accurate cut can be
obtained by using this saw. It is equipped with automatic teeding
mechanism to cul the stock held in a vise clfectively. Coolants may or

may not be required.

2.  Fricfion disc

These types ol saws have almost no teeth. It is opcrated at high
speeds. Due to this, heat is generated. So. 1the work becomes softer due
to heat generation during cutting. In this case, cutting action is l'aster but

it leaves heavier burr and less accurate.

3. Abrasive disc

In this case. cutting action takes place through abrasive discs by
arinding. Resionoid or rubber bonded wheels are rotated at high speeds.
In this method also, cutting action is faster and accurate but cutiing

action will not be truc sawing.

Band Saw
A continuous blade having teeth runs over the rotating rim ot the two
wheels. The work is held between these two rotating wheels. So, the

continuous cutting action can  take place thercby making more

productive.

I, Conrarer saw

[t is the most versatile sawing machines in applications. The work
can be fed in any dircction. According to the teceding ol work. the
direction of cutting can be oriented to produce requircd shape. These

5. Discuss push and pull type broaching machines with neat sketches.( AU Apr 2010,Dec 08)

Push Down Type Vertical Broaching Machine
The push type vertical broaching machine is used for surface

broaching operation. It consists of a box shape column, slide and drive

mechanism. Fig. shows the wvertical push down type surface

broaching machine.

Slide
Work X
piece Broaching
t tool ——|
Work \ Column
table -

Electric drive

=

'd )

Prash down type vertical broaching rmachine

is hydraulically

Broaching tools are mounted on slide which
Slide with the

operated and accurately guided on the column ways.
broaches travels at various speeds which are controlled by the hydraulic

drive. Its stroke is adjusted to suit the broaching operation to be
performed. The slide is provided with quick return mechanism. In this
type, most of the machines are provided with receding table so that the
fixture may be loaded and unloaded during its return stroke.

The worktable is mounted on the base in tront of the column. The
fixture is clamped to the table. The work piece is held in the fixture.
A fter advancing the table to the broaching position, it is clamped and the
slide with the broach travels downwards for machining the work piece.
Then the table recedes to load a new work piece and the slide returns to
its upper position. The cycle is then repeated.
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Pull Down Type Vertical Broaching Machine

A Pul
work
N : |
\N Y i Z N
/ = / Work
Vertical % T L
Pull
Pull down type vertical Pull up type vertical
broaching machine broaching machine

These machines are mostly used for internal broaching. Instead of
being pushed the broach, it is pulled through the job. This machine has
an elevator at the top of the machine.

The pulling mechanism is enclosed in the base of the machine. The
work piece is mounted on the table by means of fixture. The tail end of
the broach is gripped in the elevator. The broach is lowered through the
work piece. The broach is automatically engaged by the pulling
mechanism and is pulled down through the job. After the operation is
completed, the broach returns to its original position. The operation of

this machine is shown in fig.

6. Discuss the principle of operation of a shaper with a neat sketch. ( AU Dec 09)

PRINCIPLE OF OPERATION
The shaper which is having a reciprocating type of machine tool
with single point cutting tool used to produce flat surface. The flat
surface may be horizontal, vertical or inclined. It has the three important
parts such as

1. Table
2. Tool head
3. Ram

The tool head is fitted on the front end of the ram while the job is
rigidly fixed on the table. The tool is mounted on the tool post or head.
The ram reciprocates along with the tool to remove the metal in the
forward stroke called as cwutting stroke. The tool does not cut the metal
in the return stroke called as idle stroke. Therefore, one pass is nothing
but the combination one forward and return stroke or one cutting and
one idle stroke. So, we are in a position to reduce idle stroke time by
increasing the speed of the return stroke. That is, the speed of cutting
stroke will be lower than the speed of return stroke. This is done to
reduce the time required for one pass. Hence, the overall time required
will be reduced drastically. This quick return of the ram during idle
stroke is obtained by a quick return mechanism. At the end of each
cutting stroke, the feed (depth of cut) is given.

MACHINING VARIOUS TYPES OF FLAT SURFACES
1. The table is moved in a cross-wise direction to machine
horizontal surfaces.
2. The tool head is moved perpendicular to the table in down
ward direction to machine vertical surfaces.

2 Tho taaol hoaad ic fod ot aes el b e daa o 2 12 ] e
S —— — — — S ——
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CLASSIFICATION OF SHAPERS
Generally, shapers are classified as follows.
1. According to the type of driving mechanism
a. Crank drive type
b. Whit worth driving mechanism type.
c. Hydraulic drive type.

2. According to the position of ram.
a. Horizontal shaper.
b. Vertical shaper.
c. Travelling head shaper
3. According to the table de8ign
a. Standard or plain shaper
b. Uniwversal shaper
. According to the type of cutting stroke
a. Push out type
b. Draw cut type

PRINCIPLE PARTS OF A SHAPER

The different parts of a shaper are listed and described below.
1. Base
2. Column
3. Cross rail
4. Saddle
5. Table
6. Ram
7. Tool head

1. Base

The base is a heavy and robust in construction which is made of
cast iron by casting process. It is the only part to support all other parts
because all parts are mounted on the top of this base. So, it should be
made to absorb vibrations due to load and cutting forces while

machining.

2. Colurmn

The column has a box type structure which is made of cast iron.
The inside surface is made as hollow to reduce the total weight of the
shaper. It is mounted on the base. The ram driving (Quick return)
mechanism is housed. The two guide ways are provided on the top. The
ram reciprocates on this guide ways. Similarly, there are two guide ways
at the front vertical face of the column to move the cross rail along these

guide ways.
Down feed hand wheel

Tool head / Swivel base
Stroke position

adjustment hand wheel s Ram locking handle

Clapper box Ram

Table ——

S~

Pawl mechanism

- Column

Table — o Driving
support Elevating Feed disc pulley
sCcEew Cross rail
/ Base l
12
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F. Cross rail

It is also a heavy cast iron construction. It slides on the front
wertical ways of the column with two mechanisms. One is for elevating
== table and the other one is for cross travel of the table. A saddle slides
ower two guide ways already provided in the front face of the cross
slide. The crosswise movement of the table is obtained by cross feed

screw and the wvertical movement of the cross rail is obtained by an
=levating screw.

«. Saddle

It is mounted on the cross rail which holds the table in position on
ms top without any shake.

5. Table

It is also a box type rectangular hollow cast iron block. This table
slides along the horizontal guide ways of the cross rail. The work is held
in the table. The table has machined surfaces on the top and sides of T-
slots for clamping work. It can be moved wvertically by the elevating
screw. An adjustable table support supports the front face of the table.
S Rarm

Ram of cast iron has cross ribs for rigidity. Generally, it is a
reciprocating type which slides over the guide ways on the top of the

column. It is connected to driving mechanism of any one and also it
carries the tool head at the front end.

T. Tool ead

It holds the tool rigidly having swivel base with degree graduation.
So., the tool head can be swiveled to any angle as required. The tool
head has a vertical slide and apron to provide wvertical and angular feed

o the tool. A feed screw with graduated dial mowves the wvertical slide
wertically to set the accurate movement.

7. Describe the working of a crank and slotted link mechanism. ( AU Dec 2010,Apr 08)

In this mechanism, the ram is actuated by gear drives associated
with electric motor. First, the electric motor drives the pinion gear. Next,
the pinion gear drives the bull gear which rotates in opposite direction
due to external gear meshing. A radial slide is provided on the bull gear.
A sliding block is assembled on this slide. The block can be positioned
0 radial direction by rotating the stroke adjustment screw.

Ram clampin
handlep =

Stroke position
Ram Screw ? hand wheel

Bevel gears

Ram block
! Rocker arm
Bull gear

sliding block

Crank pin

Driving pinion Stroke adjusting screw

Crank and slotted lever mecharism

The sliding block has a crank pin. A rocker arm is freely fitted to
this crank pin. The rocker arm sliding block slides in the slot provided in
the rocker arm called as slotted link. The bottom end of the rocker is

pivoted and its upper end has fork which is connected to the ram block
by a pin.

When the pinion gear rotates along with bull gear, the crank will
also rotate. Due to this, the rocker arm sliding block also rotates in the
same circle. Simultaneously, the sliding block slides up and down in the
slot. This movement is transmitted to the ram which reciprocates.
Hence, the rotary motion is converted into reciprocating motion by this.

13

13
www.Jntufastupdates.com



8. Sketch and explain the hydraulic drive of a horizontal shaper.( AU Dec 2010, Dec

Hydraulic drive L)

A piston reciprocates inside the hydraulic cylinder. A piston rod is
connected between the piston and ram. So, the ram reciprocates along
with the piston. Two parts or entries are provided near the each end of
the cylinder. A four-way control valve connects these two entries with
the reservoir. The reservoir connects the value through a drain pipe and
a supply pipe.

i Cylinder Tool head
Piston W o

Supply pipe

4 way control valve

Gear pump

Hydraulic drive

9. What are the operations performed on a drilling machine? ( AU Apr 2010)

DRILLING OPERATIONS Tool
The various operations done in-a drilling

machine are explained as follows. - Job
fixed
Drilling
Drilling is the operation of cutting a Drilling

round hole by a rotating tool called drill.

Before drilling, the center of the hole is located on the work piece. For
this, two lines at right angles to each other are drawn. A center punch is
used to mark the center point at the intersection of two lines. The
rotating drill is pressed at the center point marked on the work piece to

produce the hole.

Drilling does not produce an accurate hole.
The internal surface produced by drilling will be 1 I Tool
rough. The hole is lightly larger than the size of the l
drill used. This is because of the vibration of the N ‘—;—:;b,d
drill | \
s ; N
Reaming .
Reaming

Reaming is the process of sizing and
finishing the already drilled hole.
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The tool used for reaming is known as a reamer. Reamer is a cylindrical
tool having many cutting edges. Reamer cannot produce a hole. It
simply follows the path of an already drilled hole. It removes a very
small amount of metal. The amount of metal removed in reaming is
about 0.375mm. In reaming, the spindle speed is half that of drilling.

Boring
Boring is an operation of enlarging a hole
by a single point cutting tool. Boring is done

where suitable size drill is not available. If the

hole size is very large, it cannot be drilled. Then
boring is done to enlarge the hole. By boring,

Boring

the hole is finished accurately to the required

size. The internal surface of a hole in a casting is machined by boring.
Boring corrects the out of roundness of a hole. The cutter is held in a
boring bar. The boring bar has a tapped shank to fit into spindle hole.
Boring is a slow process.

Counter Boring
The operation of enlarging the end of a hole cylindrically is known
as counter boring.

Tool ___._gﬁ Tool _.Fﬁ }

Job H
fixed Job
fixed
Counter boring Counter sinking

Counter Sinking
The operation of making a cone-shaped enlargement of the end of a
hole is known as cowurntersinking.

Spot Facing
The operation of squaring and smoothing the surface around a hole
is known as spor facing. Fig. illustrates the process of spot facing.

e |

Tool

i
<3 l o JOB
'\\ % N fixed

Spot facing Tapping

Tapping
Tapping is an operation of cutting internal threads in a hole by
using a cutting tool called rap. A tap has cutting edges in the shape of
threads. When the tap is screwed into the hole, it will remove metal and
cut internal threads. -
The drilled hole will be smaller than the tap size.

Tap drill size = 0.8 x< Outside diameter of the thread.

Trepanning

The operation of producing a large hole (diameter over 5077272) by
removing metal along the circumference of a hollow cutting tool is
known as #reparnning. There is a pilot inside the trepanning tool which
enters the small previously drilled hole to produce the larger hole
concentric. It is used for the diameter more than capacity of particular
machine and where hole depth is much more in comparison with normal
work.

15
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10. Sketch a twist drill and explain ( AU Dec 08, Dec 09)

Chisel edge angle

~———————— Flute length ———«

- Lead of helix
Point length | >

Body clearance

Lip length Land or Drill axis Tang
£§ ;_ margin \ \

Diarpeter = Lt e
p— W Point angle Helllx -
SRS Face SRS Neck -
Back tapered
‘} over this length
Body | Shank -]
Overall
length

Drilling tool nomenclature

Flank Point angle
Chisel edge

Diameter

Web i

Chisel
l edge

corner
Lip clearance

angle

Rank anglel

11. Explain different types of milling cutters. ( AU Dec 2009)

16

These are multi tooth rotary cutting tools generally made of high

speed steels or sintered carbides. Milling cutters are classified into
different ways.

According to the shape of the tooth, milling cutters are classified as
() Milled tooth cutters.
(ii) Form relieved cutters.

According to the type of operation.
i) Plain milling cutters.
(i) Side milling cutters.
(iii) End mill cutters.
(iv) Angle milling cutters.
) T-slot milling cutters.
(vi) Slitting saws.
(vii) Form milling cutters.
(viii) Fly cutters.
(ix) Wood ruff key slot milling cutter.

According to the way of mounting on the machine.
) Arbor cutters.
(ii) Shank cutters.
(iii) Face cutters.

1. Plain milling cultter
This is also known as a mill cutter. It is a disc or cylindrical shaped
cutter having teeth on its circumference. It is used to machine flat

surface parallel to its axis. There are two types of plain milling cutters
commonly used.

(i) Plain straight teeth cutter.
(ii) Plain milling helical teeth cutter.

The plain milling cutters having the width more than its diameter
is called slab mill cutter. This is used for rough machining with coarse
feed. The cutter has less number of teeth.
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Diameter

Side — b\ — Side
/

Helical cutting edge

Plain milling cutter

Helical teeth
Arbor

Diameter

/
/A

Width

| Helix angle

Slab milling curter

Straight teeth plain milling cutters are used for light operations.
IMelical teeth cutters are used for heavy cut operations.

Cutters of various diameters and widths are available. Roughing
cutters will have less number of teeth. Finishing cutters will have more
number of teeth for the same diameter.

2. Side milling curter

It has cutting edges on its periphery and also on the sides. This
cutter is used for removing metal from the side of the work pieces. It is
also used for cutting slots. These cutters may have plain, helical or

=
V4
/
: /
D t
1ameter /
/
Z)
—
Width

Side milling cutter
staggered teeth. Among these three, helical cutters are preferred on
milling machines since they require less power for machining. And also
it provides smoother operation as more than one tooth performs a
milling operation at a time.

3. End milling cutters

The end milling cutters have cutting teeth Straight
on the end as well as on the periphery of the BB,
cutter. The peripheral teeth may be straight or I;’:Fa’ﬁ"kec’

helical. It is similar in construction to a twist drill
or reamer. These cutters are generally provided % ?%
with a shank on one end. The shank may be of / /
straight or tapered. Tapered shank cutters are

fitted to the spindle using adapters. Straight
shank cutters are fitted to the spindle using

FEnd
milling cultter

collets.

End mills are commonly used for vertical milling operations. They
are used for light milling operations like cutting slots, machining
accurate holes and profile milling.
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4. Angle milling cutters

All cutters which have their cutting teeth at an angle to the axis of
rotation are known as angular cutters. Their specific use in milling V-
grooves, notches, dove tail slots, reamers teeth and other angular
surfaces. Angular cutters are classified as single angle cutters and

double angle cutters.

Arbor

3

m
(/AN
V7

)

\

<

>

\

Dorble
Single angle milling cutiter angle milling cuiter

Single angle cutters may have their teeth either only on the angular
face or on both, the angular face and the side. The later type enables
milling of both the flanks of the inclined angular groove simultaneously.
Their teeth may have an included angle of 45° to 60°.

Double angle cutters differ from single angle cutters in such a way
that they have two angular faces which join together to form V-shaped
tooth. The included angle of this 'V' is either 45°, 60° or 90°. Angle of
both sides should be equal.

5. T-slor milling curter

It is a single operation cutter which is used only for cutting T-
slots. The arrangement of cutting teeth is similar to that of a side milling
cutter. But this cutter has a tapered shank. A neck is formed between the
cutting face and the shank. The cutter has cutting edges on its periphery

and on its sides.

Shank Neck

N

B/

T - slot milling cutter

6. Slitting saws

Ground I

concave T

- Diameter

=

—] |~— width
0.8 to 5 mm

Slitting saw

These are very thin cutters in® varying thickness from 0.5 to S5mm.
They are used for cutting deep slots and parting off materials into
pieces. These cutters are thinner at the centre than at the edges to
provide clearance and reduce friction.

7. Form milling cutter

The cutters which are designed to cut definite shapes are known as
Jorm milling cutters. These cutters can be classified according to their
shape as convex or concave cutters, gear cutters, flute cutters and corner
rounding cutters.
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Concave milling cutter has teeth curved inwards on its periphery. The
cutter will produce a convex semi circular surface on the work piece.

e =1e

Job giving feed

Form milling cutter
Convex milling cutter has teeth curved outward on its periphery.
The cutter will produce a concave semi-circular surface on the work
piece.

Gear cutters have formed cutting edges. The shape of the cutter
teeth is involute. The cutter will produce groove of involute shape. The
involute gear tooth is formed between two grooves milled by the cutter.
The profile of the gear tooth depends upon the module and the number
of teeth on the gears. Therefore, for cutting different number of gear
teeth of same module, different cutters are required. Corner rounding
cutters are used for milling the edges and corners of the jobs to a
required radius.

8. Fly cutters

It is actually a single point tool which is used in milling machine
when standard cutters are not available. It is either mounted on a
cylindrical body held in a stub arbor or held in a bar. Screws are used
for tightly holding the tool in the above holders. The cutting edge of the
tool is ground to the required shape. The cutter removes metal, when it
rotates.

Clamping Tool

sciw | { Arbor

|
|
|
|
|

\I/ / Work

Fly curtter

9. Woodrufy key slot milling cutter
Cutter

Upward feed
for work

[
Woodrwfy key slot milling cutter

It is a small type of end milling cutter which is similar to plain and
side mills. It has a taper shank and a neck. The cutter may have straight
or staggered teeth. The sides of the cutter are ground concave. This
provides clearance for the cutter movement. It is used to cut woodruff
key slot in a shaft.

19
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12. With the help of a neat sketch, discuss the working of a surface broaching machine. ( AU Apr 2010)

Horizontal Type Surface Broaching Machine
Fig. shows the horizontal type surface-broaching machine.
Here, the broach is pulled over the top surface of the work piece held in
the fixture on the worktable. The cutting speed ranges from 3 to 12mpm

with a return speed up to 30mzprm.
Pulling head

Z

—_—
—

Broach -

>

Fixture

Horizontal type surface broaching machine

When the surface broaching is done, the broaches are always

permanently connected to the draw head.

13. Sketch the Quill mechanism .write its main parts and their functions? ( AU Apr 2010)

MOUNTING THE DRILL TOOL
Both taper shank and straight shank drills can be mounted on the
drilling machine spindle in a number of ways. They are:

Fitting directly in the spindle.
By using a sleeve.
By using a socket.

PUNF

By means of chucks.

Fitting Directly In The Spindle

The drill is directly held in the spindle by friction. The spindle of
the drilling machine and the shank of the drill has a standard tapered
bore. The taper shank of the drill is forced into it. To get a positive
drive, (without slipping) the tang of drill fits into a slot at the end of
taper bore in the spindle. To remove the driil from the spindle, a tapered
wedge called driff is forced into the slotted hole in the spindle referred
in fig.

Drill bit

Spindle
Idrilfl jirved irr tfre spindlce

By Using a Sleeve
If the taper shank of drill is smaller than the taper in the spindle
hole, a sleeve is used. The sleeve with drill is fitted in the hole of the

spindle. The sleeve has outside taper surface. This fits into the tapered
hole of the spindle. The inside taper of the sleeve can hold the drill or a
smaller sleeve. In this sleeve also, there is a tang which is used for the

same manner as explained in previous case.
Tang

Slot

Tapered body

Inside
taper
hole

D

mmsamanmme?

Drill sleeve
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14. How will you cut the following types of surfaces on milling machines? ( AU Apr 2010)
(a) Flat surfaces (b)Slots and splines

Plain or Slab Milling

Plain or slab milling is the operation of producing flat horizontal
surface parallel to the axis of the cutter using a plain or slab milling
cutter as shown in fig.

IS

Plain milling. Face milling

Wi

Face Milling

Face milling is the operation of producing flat surface on the face of

the work piece which is at right angle to the axis of rotation of the face
milling cutter. Refer fig.

Angular or Bevel Milling
It is the operation of machining a flat surface at an angle, other
than right angle to the axis of the revolving cutter. The cutter used may
be a single or double angle cutter, depending upon whether a single

surface is to be machined or two mutually inclined surfaces
simultaneous.

_«— Cutter

é__
e %‘

Angular milling Straddle milling

. Straddle Milling
Straddle milling operation is the production of two vertical flat
surfaces on both sides of the job by using two side milling cutters which
are separated by collars. Straddle milling is very commonly used for
milling square and hexagonal surfaces.

Gang Milling
Gang milling is the production of many surfaces of a job
simultaneously by feeding the table against a number of required cutters.
Fig. shows a gang of three side milling cutters and two p]aln
milling cutters which are fitted to the arbor. The two plain milling
cutters have helical teeth of opposite hands. This method of operation
saves machining time and hence it is widely used in mass production.
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15. Make a note on different types of work holding devices used in a slotting machine. ( AU Dec
WORK HOLDIN®BEVICES

The work is held on a slotter table by a vice, using ‘T’ bolts and
clamps or by special fixtures. The work is placed above the parallel or
packing pieces. This permits the over travel of tool. Fig. illustrates
the method of holding a work (gear) on the slotter table for cutting
internal keyway. The gear is placed on a ring block.

The axis of gear is aligned with the axis of the rotary table. It is

clamped by using ‘T’ bolts and clamps.

Cylindrical jobs can be held in a vice by using ‘V’ block as shown

in the fig. The vice is clamped in the table.
V Blocks
Py R Jop ot
T Bolt — J s
N N
- RN V \
i 78 ( ) A i N
] Support N Z [
L, block Table Il—] ’
“\ A}
‘ \IZJ/ Ring block
Movable jaw
Job in vice
Special fixtures can be used as shown in fig. . In this, a gear

blank is located by a cylindsical locator. The cylindrical locator is
located by a pin at the center of table. Hence, axis of gear is located at
the center of table. The clamping plate and T bolts are used to clamp the

work.
T bOIt\a Swing type 9
= clamp \ g
) . 2
TN __ 181
NS ;\\*;
—1 i A= Gear
= / i Z =
Cylindrical " —l:gcahng pin for
Iocato\ i _— locator
i
L Table | I
Slotting fixture
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16. Explain the different types of table drive and feed mechanisms in a planning machine . ( AU Dec 2008)

The following various types of quick return mechanism are used in
planer as described below:

Open and Cross Belt Drive
A counter shaft is driven by electric motor. This shaft carries two
wide faced pulleys of equal diameter. One pulley drives the open belt.
Another pulley drives the cross belt. The main driving shaft is placed

below the bed. One end of the shaft carries a set of two large pulleys and
two small pulleys.

One of the larger pulley and one of the smaller pulleys are keyed to
the shaft. They are called fast pulleys. The other two pulleys rotate
freely on the shaft. They are called loose pulleys. The large pulleys are

connected to the counter shaft pulleys by cross belt. The small pulleys
are connected to the counter shaft pulleys by open belt. The speed of the
main driving shaft is reduced through a speed reduction gearbox. From
this gearbox, the drive is transmitted to the driving pinion. This pinion
meshes with the rack at the bottom of the table.

Counter —
shaft \ [ I |
I |
— —
_—
Open belt ———= Cross belt

Belt shifter
/_Table EI:’—‘|— 1 |
| s es e e3 o3 ':I ] Fast pulleys
/ .
P :\Rawc;—' Trip dog ;‘// ,7’ 2"‘7’"-’:,9
Bed ways — ) - Lo rivi
Y [ == l——— l'/ shaft
~ T 1 T 1 1
Driving — / *-|—\___h
- r |
pinion shaft E Speed reduction — I Loose pulleys
ear box |
Driving pinion g ||
Open and cross belt drive
Referring to the figure , the cross belt connects the larger loose

pulley. No drive is transmitted by it to be main shaft. But the open belt
connects the smaller fast pulley. So the drive is transmitted to the main
shaft through the open belt. The return stroke of the table takes place. At
the end of the return stroke, the trip dog pushes the belt shifter. The belt
shifter shifts both the belts to the right. The cross belt is shifted to the
larger fast pulley. The open belt is shifted to the smaller loose pulley.
So. the drive is transmitted to the main shaft through the belt on the
larger fast pulley. The direction of rotation of the main shaft is reversed.
Because of the larger diameter of the pulley, the main shaft rotates at a
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slow speed. So, the cutting stroke takes place at slow speed. No drive
takes place through the open belt.

The quick return motion is obtained. At the end of the cutting
stroke, the belts will be shifted to the left by another trip dog. The length
and position of the stroke may be adjusted by adjusting the position of
trip dogs.

Electric Drive
2>.C. generator

Reveaersing switch Table
} = 4
1 I I—ﬁ Jdh Jdh Jd5 &6 Jd5

1t

[t Gaear \Rﬂd‘
- 1 _box —"
Bsull g ——
I: o.c gear
T motor
source

AC, motor
Klectric drive
In this drive, four electrical machines are used in which one is D.C.
motor with wvariable speed reversible motor. The ID2.C. motor shaft is
connected to the table through gears rack and pinion. This ID.C. motor
receives power from a D.C. generator. This D.C. generator is again
coupled with one more A.C. motor.

Working principle

When the A .C. motor runs, the ID.C. motor will receive power from
the ID.C. generator. At that time, the table moves in forward direction.
At the end of this stroke, a trip dog actuates an electrical reversing
switch. Due to this action, it reverses the direction of current in D.C.
generator with increased current strength. Now, the motor rotates in
reverse direction with higher speed. So, the table mowves in reverse
direction to obtain gquick return motion.

Advantages
1. Operation is smooth.
2% More number of cutting speeds and returns speeds can be
obtained.

3. Quick and accurate control are possible.
4. Cutting speed, stroke length and stroke position can be
adjusted without stopping the machine.

FEED MECHANISM

Hand Feed
The cross feed screw passes through a nut in the tool head. When
this cross feed screw rotates, the tool will move in horizontal direction
to obtain cross feed.

Automatic Feed

= T Tool head S Spurgears A
= Cro feed =
= sgfewe ) Colurn/’ S -

AN a e I~ - Spur gear 'X'
= Lever 'B’
] —— |

= P —wvork [ [
= Do(sl\gr}ef\tleved J‘DJ' P i S Bevel gears
% I T 1 ] E ——— Splined shaft
g E rl L‘l\

JRatchet

Table . Bed
[1<4—rip dogs
Ratchet
[ ! .
—Pawl

Strike lever
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17. State the advantages of Ward-Leonard drive. ( AU Dec 2007)

. D.C. generator

I'LI / ,Reversing switch Table
= 1 [ I_C’—.ﬂ, /& a5 a5 d5 |

Rack
HEE - Gear_ — o =

box
Bull Gt

gear

L
=] D.C.
AC motor
source

Electric drive

A.C. motor

In this drive, four electrical machines are used in which one is D.C.
motor with variable speed reversible motor. The D.C. motor shaft is
connected to the table through gears rack and pinion. This D.C. motor
receives power from a D.C. generator. This D.C. generator is again
coupled with one more A.C. motor.

Working principle

When the A.C. motor runs, the D.C. motor will receive power from
the D.C. generator. At that time, the table moves in forward direction.
At the end of this stroke, a trip dog actuates an electrical reversing
switch. Due to this action, it reverses the direction of current in D.C.
generator with increased current strength. Now, the motor rotates in
reverse direction with higher speed. So, the table moves in reverse
direction to obtain quick return motion.

Advantages

1. Operation is smooth.
2. More number of cutting speeds and returns speeds can be

obtained.

3. Quick and accurate control are possible.

4. Cutting speed, stroke length and stroke position can be
adjusted without stopping the machine.

18. Explain with a sketch “Fast and loose pulleys” quick return mechanism of a planer table. ( AU Dec 2007)

The following various types of quick return mechanism are used in
planer as described below:

Open and Cross Belt Drive
A counter shaft is driven by electric motor. This shaft carries two
wide faced pulleys of equal diameter. One pulley drives the open belt.
Another pulley drives the cross belt.The main driving shaft is placed

below the bed. One end of the shaft carries a set of two large pulleys and
two small pulleys.

One of the larger pulley and one of the smaller pulleys are keyed to
the shaft. They are called fast pulleys. The other two pulleys rotate
freely on the shaft. They are called loose pulleys. The large pulleys are
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connected to the counter shaft pulleys by cross belt. The small pulleys
are connected to the counter shaft pulleys by open belt. The speed of the
main driving shaft is reduced through a speed reduction gearbox. From
this gearbox, the drive is transmitted to the driving pinion. This pinion
meshes with the rack at the bottom of the table.

Counter —
shaft

[ - (U
I |

| — | o]

—
Open belt Cross belt
Belt shifter
/_Table L I_I L ]—/
= =3 JJ\ \ Fast pulleys
S : | = 2
:\Rack Trip dog ;‘/ A Main
Bed ways r— -1 / driving
—=—C ~ S
/
Driving E 7 *r\
inion shaft — 1]
= - / Speed reduction " B Loose pulleys
ear box L
Driving pinion g
Open and cross belt drive
Referring to the figure , the cross belt connects the larger loose

pulley. No drive is transmitted by it to be main shaft. But the open belt
connects the smaller fast pulley. So the drive is transmitted to the main
shaft through the open belt. The return stroke of the table takes place. At
the end of the return stroke, the trip dog pushes the belt shifter. The belt
shifter shifts both the belts to the right. The cross belt is shifted to the
larger fast pulley. The open belt is shifted to the smaller loose pulley.
So, the drive is transmitted to the main shaft through the belt on the
larger fast pulley. The direction of rotation of the main shaft is reversed.
Because of the larger diameter of the pulley, the main shaft rotates at a

slow speed. So, the cutting stroke takes place at slow speed. No drive
takes place through the open belt.

The quick return motion is obtained. At the end of the cutting
stroke, the belts will be shifted to the left by another trip dog. The length

and position of the stroke may be adjusted by adjusting the position of
trip dogs.
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19. Sketch and explain the working principle of upright drilling machine. ( AU Dec

2006,08)
UPRIGHT OR PILLAR DRILLING MACHINE

Upright drilling machine is a higher capacity version of sensitive
drilling machine. It is stationary floor mounted drilling machine. It is
used for medium sized work pieces and having medium speed. The
spindle head and the drive arrangement in this machine are similar to a
sensitive drilling machine. But in this case, power-feeding arrangements
are available. The main parts of the machine are base, column, work
table and spindle head.

1. Base

It is a supporting member on which all the parts of the machine are
mounted. It is generally made of cast iron.

The top surface of the base is accurately machined. The base has "1-
slots which is used for mounting large work piece directly on it.

Step cone
pulley —_

= 1

Tool head Motor I I
Drill feed __| I -
handle L D
t H Column
Spindle or pillar
Drill bit
Clamp
Table S t
-
l Base I

Up-right drilling machine

2. Column

It is a vertical member mounted on the base and carries table,
spindle and pulley drive mechanism. It should be very strong to take the
heavy cutting forces. It may be of round type or box type.

In a round type, the column is round in section also named as
pillar. The table holding work piece can be rotated 360° about the
column for locating work piece under the spindle. Drill upto 507772
diameter is possible in this type.
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In a box type, the column is square in section, heavier, more
strengthy and rigid than round type. It can only be raised or lowered by
an elevator screw and will not rotate. Drill diameter more than 50mm
and upto 75mm is possible by this type.

3. Table

The worktable is attached to the column by means of clamping
screw. It has T-slots on the surface to hold work pieces. It can move
vertically along the column and can be adjusted radially about the
column. As already stated, the column may be rotated about its own axis
only in round column type.

4. Spindle head and drive mechanism

The spindle head is mounted on the top of the vertical column. It is
driven by a motor through belt and step cone drive. Sensitive hand feed
is available. A quick traverse hand feed is also available to bring down
the drill quickly to the hole location and withdrawn after drilling. The
different spindle speeds are obtained by using a step cone pulley
arrangement.

20. Write short notes on expanding hand reamers and adjustable machine reamers. ( AU Dec 2006)

28

REAMING TOOL
Overall length

Shank length
Tang
-/ /_ T_aper §hank_ 3 Flute length ——
RN \ Cutter |- I(;l:‘amfer
Helix anglesweep Chamfer?\ ’
angle
= \ g
Straight shank ’ Actual
< = = = = = é& ——1 size
— )
Shank length | Helical flutes \

R.H. helix shown Bady
Reamer with helical flutes

A reamer is a multi-tooth cutter which rotates and moves linearly
into an already existing hole. It is used to give smooth surface as well as
close tolerance on the already drilled or bored hole.

Reamer is more like a form tool, since the cylindrical shape and
size of the reamer is reproduced in the hole. At the bottom of the
reamer, the flutes are made slightly tapered to facilitate its entry into the

28
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existing hole. Generally, the reamer is expected to cut from the sides not
from the end. Reamer is usually manufactured with two or more
peripheral grooves of flutes either parallel to the axis or as a right-
angled helix as shown in fig

Overall length

—-—— Shank length ——— Neck’——‘ Flute length | Neck Pilot
. Startin
1-— Guide —= = taperg"|

 _ —
- - - SR P — _ - 1. Axis
A fe <\
\ / / \ Cutter sweep
Squared shank Cutter sweep Actual size

straight flutes
Reamer straight flutes

The reamer with helical flutes provides smooth shear cutting action
and provides better surface finish. The pitch of the flutes is made uneven
to reduce vibration. Small size reamers are made with straight shank
whereas large size reamers are made with taper shank. There are
different kinds of reamers for different applications. Shell reamers are
used for reaming larger holes. For better dimensional control, adjustable
reamers are used. Taper reamers are used for reaming holes to receive

taper pins.

Since the reamer follows the already existing hole, any
misalignment present in the hole is likely to break the reamer, if
mounted in conventional spindle. Hence, a floating. reamer is used
between the machine spindle and the reamer to adjust for any small
misalignment between the spindle axis and the hole axis.

Reamers are operated at lower speeds and higher feeds than drills
of the corresponding diameter. Generally, speeds of reaming will be
approximately 60 to 70% of that for drilling the same material.

21. Sketch and explain the main parts of a band saw. ( AU Dec 2006,Apr 08)

29

Band Saw
A continuous blade having teeth runs over the rotating rim of the two
wheels. The work is held between these two rotating wheels. So, the
continuous cutting action can take place thereby making more
productive.

1. Contour saw

It is the most versatile sawing machines in applications. The work
can be fed in any direction. According to the feeding of work, the
direction of cutting can be oriented to produce required shape. These

29
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sawing machines are mainly used to make dies and other contour shapes
in a work.

2. Friction band saw

The operating principle of the friction disk is same as that of friction
saw. But dull blades remove small work that too softened particles.
Friction between work and saw is more.

SELECTION OF BLADE FOR SAWING MACHINE

1. Generally, according to the type of work to be cut.standard -
carbon, high speed steel and bimetallic high speed steel are
selected.

(a)

D D A S A

(b}

~ O~ IO~ O

(c)

(a) (b) (c)
Tooth pattern and tooth form

2. Among raker, alternate and wavy tooth pattern, the required
one is choosen.

3. Similarly, any one of tooth form is selected among standard,
skip and hook.

22. Explain different types of drilling machines with their special features? ( AU Apr 2010,Dec 09)
CLASSIFICATION OF DRILLING MACHINE

The drilling machines are classified as follows:
1.  Portable drilling machine.

2. Sensitive drilling machine.
a. Bench type
b. Floor type
3. Upright drilling machine
a. Round column type or pillar type
b. Box column type or square section type.
4. Radial drilling machine
a. Plain type
b. Semi-universal type
c. Universal type
Gang drilling machine
Multiple spindle drilling machine
Automatic drilling machine
Deep hole drilling machine

@ N 0w

. PORTABLE DRILLING MACHINE

e == e Drill chuck
Electrical motor

______ and ] S =
— drill head assembly — C

— e Drrill
—— Controlling
Switch

——Handle

Portable drilling machine
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This type of machine is light in weight, compact in a smaller unit
and easily handled with respect to the work piece. It is used for making
small hole (up to 18mw2) in large work piece. It is operated by hand
power, pneumatic power or electric power. Fig. shows the
schematic diagram of electrically operated portable drilling machine.

SENSITIVE DRILLING MACHINES

Sensitive drilling machines are lightweight, high-speed machines,
which are generally bench type drilling machines, but pillar type
machines are also available. It is used for light duty work and drill holes
up to 15w diameter. There is no power feeding arrangement, feeding is
purely on hand control of the operator so that the operator can sense the
feeding or can control the feeding. Therefore, the machine is called
sensitive drilling machine.

1
r iF‘u“ey drive I J
Feed /’Q\ H
handle :j
1 Drive motor

Spindle — ~— Pillar

Table — \Nl_f

| Base |

Sensitive drilling machine

The main parts of the sensitive drilling machines are base, column,
table, spindle and driving mechanism.

1. Column
The column vertically stands on its base. It is a cylindrical post. It
supports the table, the spindle head, motor and the driving mechanism.

2. Table

The job on which the hole to be produced is mounted on the table.
It can be moved vertically along the column and clamped in any
position. It can also be adjusted radially around the column. It has T-
slots for clamping work piece or work holding device.

3. Spindle and driving mechanism

It is mounted at the top of the column. It has an electrical drive
motor on one-side whereas it has the spindle assembly on the other side.
The motor drives the spindle through cone pulley and V-belt
arrangement. The belt can be shifted to different sets of pulleys to get
different spindle speeds. The spindle is fed into the work piece manually
using a hand lever. The spindle has a Morse taper bore at its bottom end
to hold the drill chuck. Drill chuck holds the drill bit.

UPRIGHT OR PILLAR DRILLING MACHINE

Upright drilling machine is a higher capacity version of sensitive
drilling machine. It is stationary floor mounted drilling machine. It is
used for medium sized work pieces and having medium speed. The
spindle head and the drive arrangement in this machine are similar to a
sensitive drilling machine. But in this case, power-feeding arrangements
are available. The main parts of the machine are base, column, work
table and spindle head.

1. Base
It is a supporting member on which all the parts of the machine are
mounted. It is generally made of cast iron.
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The top surface of the base is accurately machined. The base has T-

slots which is used for mounting large work piece directly on it.
Step cone
pulley —_

Tool head Motor”
Drill feed __‘ &
handle I »
t H Column
Spindle or pillar
Drill bit
Clamp
Table [ t
-
Base ]
Up-right drilling machine
2. Column

It is a vertical member mounted on the base and carries table,
spindle and pulley drive mechanism. It should be very strong to take the
heavy cutting forces. It may be of round type or box type.

In a round type, the column is round in section also named as
pillar. The table holding work piece can be rotated 360° about the

column for locating work piece under the spindle. Drill upto 5O0mm
diameter is possible in this type.

In a box type, the column is square in section, heavier, more
strengthy and rigid than round type. It can only be raised or lowered by
an elevator screw and will not rotate. Drill diameter more than S50mm
and upto 75mm is possible by this type.

3. Table

The worktable is attached to the column by means of clamping
screw. It has T-slots on the surface to hold work pieces. It can move
vertically along the column and can be adjusted radially about the

column. As already stated, the column may be rotated about its own axis
only in round column type.

4. Spindle head and drive mechanism

The spindle head is mounted on the top of the vertical column. It is
driven by a motor through belt and step cone drive. Sensitive hand feed
is available. A quick traverse hand feed is also available to bring down
the drill quickly to the hole location and withdrawn after drilling. The

different spindle speeds are obtained by using a step cone pulley
arrangement.

RADIAL DRILLING MACHINE
This type of machine is mounted on floor and suitable for drilling
medium to large and heavy work pieces. The most significant feature of
this machine is a radial arm which can swing about a column. The arm
can also be moved up and down with respect to the column which can

be locked at any desired position as per job size. Fig. shows the
radial drilling machine.

The main parts of the machine are base, column, radial arm, drill
head, spindle speed and feed mechanism.
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Base

AR

Column —

AR

Radial drilling machine

1. Base

It is a large rectangular casting. It supports the vertical column and
table. The top surface of the base is accurately machined with T-slots to
mount the large size work pieces.

2. Column

Column is a cylindrical casting mounted on the base. It supports
radial arm, drill head and motor. The column face should be accurately
machined to slide the radial arm up and down. An elevating screw is
provided on the side of the column to move the radial arm up and down.
The elevating screw is rotated by the motor.

3. Radial arm
It is a heavy casting mounted on the column. The drill head is
mounted on the radial arm. It has guide ways to move the drill head.
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23. List the difference between shaper and planner. ( AU Dec 2006, Apr 09)

Planer

Shaper

1. Tool is stationary and
work reciprocates.

2. This machine is used for
machining large and
heavy work pieces.

3. It gives more accuracy as
the tool is  rigidly
supported during cutting.

4.Production time is more
since it has single tool
head.

5.Work setting requires
more skill.

6.Heavy cut can be given as
it has rigid base and uses
strong tools.

Tool reciprocates and the work
is stationary.

This machine is used for
machining medium and small
work pieces.

Less accuracy due to the over

hanging of ram.

Production time is less since it
has two or four tool heads.

Work setting is easier.

Heavy cut cannot be given.

34
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