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Milling and its Principle

. What is Milling ?
K Mi||in9 is_a machining process in which metal is removed by

. means of a revolving cutter with many teeth.
* The workpiece is supported on a table and may be fed to the

cutter, longitudinally, transversally or vertically.

STt s very useful for producing cylindrical surfaces and especially

/ « Revolving Cutter
f O Z—> Feed

t—Workpiece
U 7 sl 2 de—Table

plane surfaces.

Importance & Versatility :

* The milling machine is the most versatile machine tool, used for

nearly all operations with high accuracy and surface finish.

* Can produce a wide variety of flat and formed surface.
* Use of indexing head and possibility of mounting several cutters
. _on the machine arbor can increase metal removal rate.

: : Indexing Head
Mackiie Multiple s 9
Al’b(l)l" —>E[[ 7 Cutters — )« Workpiece

. Principle of Milling_Machine :

* Flat as well as curved surfaces are generated by rotating

. multi-edged cutting tool called milling cutters.
» The milling cutter is rotated and the feed is given to the workpiece.
'* Main miIIing processes : slab milling, face miIIing, slot milling,

form milling, angular milling.
—Rotation

Milling
cutter - Workpiece
Depth of Feed o
4 il work
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Column and Knee Type Milling Machines

1./ General Description:
- This type is the most commonly used in production shop.
-+ The work tfable is mounted on a knee casting which can
. _slide vp and down on a hollow column.
_* These machines are further classified as per method of power
supply to the table, different axis of rotation, and different
movements of the table. .

Overhanging arm
& Cukier
Arbor :
Column — = Table
] Saddle

I N Knee
T Elevod'ing screw
( Y— Base

(Based on Fig.4:37)

2.| Types: -
(i) Hand Milling_Machine : Simple and small for light @
. milling operation (keyways, grooves, slots). Manual %‘Q

. feeding of workpiece.

(ii) Plain Milling_Machine : Rigid and sturdy for T

. heavy jobwork. Horizontal spindle, table fed manually (@ %

or by power in vertical, cross or longitudinal :

it |\ W

. direction. =~
(i) Universal Milling_Machine : Tool room machine for
. very accruable jobs. Table mounted on a circular #

swivelling base. Can produce gears, drills, reamers, etc.
(iv) Omniversal Milling_Machine : Tool room machine r
ith all universa? eatures plus a special knee
: dnal. diestion 5@
1%

assembly for longitudinal direction horizontally.
Can machine taper spiral grooves. i

(v) Vertical Milling_Machine : Cufter is mounted on a |
. vertical spindle. Can be plain or universal type.
. End mills and face milling cutters used for grooves,

. slots, flat surfaces. m
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’ Fixed Bed Type Milling_Machine

1. General Description:
~ | *These are high production milling machines.

'» The work table is mounted on a fixed bed and has

4 only longitudinal movement.
* The adjustable spindle head is- attached to a

. vertical column and can be fed ver’ricallg.

-

ertical T | Spindle Head
Feed G

v ALangi’rUdindT Movement

— Column

Table
Fixed Bed

] Special Features/T ypes : | e

. ~lia_S_i}:\;\“[_Julex;MiI|in9 Machine 3 oS, sing|e g _'JJ_h_C'iﬁ

adjustable, horizontal spindle head.

_horizontal spindle heads attached to two 9
_separate vertical columns, one on each

sidel off fikediibed: it =

(ii) Duplex Milling Machine : Has two adjustable,

I i - L T, T P S YO

_adjustable, horizontal spindle heads 5

and additional vertical spindle head
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[ Planen_and Special Milling Machines

1. Planex Milling Machine:
|t "isia heavg du’rg p1o

| duction machine which is similax to double housing planex.

-+ Spindle cawtiens ane mounted in place of planex tool posts and ane

_openated by individual motons.
'* Two additional ventical milling heads ane fitted on a cnoss nail and

can travel a|on9 it. Y
: ; e (B S

N | —— i
F)| ([

2. Special Milling Machines: Wi —

* Designed for_ specific jobs, having unique spindle and wonkpiece /cutten
movement ammngemen’rs.

(i) Rotany table machine:

. A mass production mac

L. hine with a_heavy, notating, cinculan wonk table.
* Has two ventical spindles with facing mill cutters set at diffenent
heigh’rs fior noughing and_finishing.

* Allows continuous Ioading and unloading of wonkpieces.

(||) Drum milling machine: i
* Wornkpieces ane mounted on the penipheny of a notating dnum fixtune

|_against notating cuttens (up to foun). :
* Openation is continuous and suifble ﬁon mass_products.

|
i
|

_ ,(iii)ﬁ Planetany mi||in9“ machine:
At e Revolving cuttens move in a p

| surface (intennal /extennal). e WL R o
* Specially used for cutting intennal on extennal threads of difffenent pitches

=0

__(iv) Pantognaph milling machined .. . ,
.* Used for duplicating and pnofjiling work like die and mould cutting, gnooving.
'» Tool position is guided by a femplet of the model.

| ® Pan’rogmph helps o enlange, neduce on copy the same size.
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Grinding and its Principle

1. What is Grinding?
Grinding is_a_metal cutting operation in which a_rotating
abrasive wheel is used as a tool.
* It is generally used as a finishing process to get high
'surface quality, correct size and accurate shape.
__ =lAlse: used for machining hard materials which are difficult
. [to cut.'bysother foolst
= New processes like high speed grmdmg and _creep feed
| grinding allow for bulk material removal.

e — e

NN SY ¥ S

e 0 7 | = Hard Materlal

vl Principle of Grmdmg i

i ; A _grinding wheel consists of abraswe par’ucles called gralns )
| held togethe,ng a bond.

__*|The active grains on the wheel surface perform the cutting
L action like a multi-point tool (eg,a milling. gulfenli™ " =
* Each irregularly shaped and randomly distributed active

J_gram removes a_short chip of graduallg increasing
| thickness.

Grait N ~= Grmdmg wheel
B A LIE ~E / l""'m Active grains
Bond lm;l
ST | A .y v 2 _— Workpiece
e [ gt s SR y traverse
2 Voids . i
. . e Workpiece_
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