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'MACHINING PROCESSES : INTRODUCTION
1. What is Machining? ”
'+ Gradual removal of metal from a workpiece. |%

* Includes metal cutting (single/multi-point

tools) & grinding (abrasive wheels). ﬁ ié

_* Carried out on machine tools to achieve Ej
_desired shape, size, and surface finish. @_’

|

2. History & Evolution:

* First effective machine tool: horizontal-boring _
machine by John Wilkinson (for James Watt’s
steam engine).

'+ Industrial revolution speeded up development.

" 20% Century: Special purpose machines, NC 2R\
 tools, robots, FMS. @‘ Q

3. Modern Machining:

'+ Machining centre: performs several D‘ég:%g

operations, automatic tool changing.

L—

'* Future: Complete automatic factory, computer-
__managed with robots, no workers. P
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| CLASSIFICATION OF MACHINING PROCESSES

e 1-!.Turn|n9| and Bormgt Turnin genera’tes external surfaces
|of revolution. Boring generates internal surfiaces of

e __ |'vevelitiont. .
~ | Tool or workpiece rotates. 6_@ ‘
ZJEShapmg ,_ Plamng and Slottingi Shabiﬁg genera’ces flat

surfaces with reciprocating tool. Planing reciprocates

—

~ | workpiece for large flat surfaces. _fl—, s,
_%é!ﬂotting is _simila?r to shaping. —7@_|w‘_ ==
3i Drilling and Reaming: Drilling produces holes with. EL
.\ J Sli o
L rotary motion of tool. Reaming is a hole =
=L L] o o RN T D

sy 4:,;,Mi||in8: Generates flat and curved surfaces by P
I rot__aiing mul’ti-edge cutting___‘too|s. e

55 Bro,achjng : Uses multi-teeth cutter for geq_rs, |V ABRE
'keu slotskiinteynal. bofest,. =~ = =~ === = @ gty
H ./2////7////

internal and external screw threads. =~ _ :

6./ Thread ____Cu__t’cing ;Tapping and die c_uttin_g _p_r_odu_c.:: %

M__LG‘rindi_ng: Removes excess material usin rotating _1
abrasive wheel ﬁqr ﬁlatand___ curved sur%aces. s AN
lm,,,ﬁ,,ﬁ__,,,ﬁ =5

8. Fine__EiniShin Process S e = - —
(i) Honing ,_u(a%rasive sticks). L g

(ii) Lapping (soft material with abra_s_i_s;e_j_f);;ti_cles)..._

9.//Gear Cutting: Milling, hobbing, shaping, rolling. I
Gear finishing: Burnishing, Shaving, Grinding, Lapping. >~ —
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TURNING (LA_'_[HE)

1. Introduction & Purpos e ok P 0
* Lathe is a basic machme Jcool —’—gﬁ—%-

+ Used to machine e_xternal,,,,mt_e_rn_gl ‘and face surfaces

of Solldsiohreation: ™= Slew =

* Also used to cut threads. (S0 SRis

* Applications: Batch & mass production, repair work.

7. Principle of Turning : ot

. Workpiece is rotated about its axis (primary mo’cton)_@_

. Cuttlnq tool is given a feed motion normal _to_the

cuH:mq onera’clon (=,

K Turnmq qenerates external surfaces. =

. Bormq qenerates internal surfaces.

\¥

=

LLL

3. Key Operations:

;1 Cylindrical turning oM ==

2 Facmq [

e Bormg Y

4. External threaqu TN

5. Cut- OF'F Dn’:]

4. Working Mechanism:

I Workpiece rotates (Drlmarv motion).

| Tool is set to desired depth of cut and moves forward

“ (feed motion). &)
?i' Causes continuous removal of chip.

| Resultant motion is vector sum of primary & feed motion.

!!

1 i
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MAIN PARTS OF A CENTRE LATHE

Y, Bed
1 * Supports the main parts of the lathe.
* Made of cast iron, consists of heavy metal slides

2 running _Ieng’chwi_se with ways. // ,

SIS )
22 Heqd bl
* Houses the transmission system with speed changmg levers.

* Holds devices like three jaw chuck, face plate, etc.
~_ | * Contains hollow main spindle through whuch cylindrical

ipbgfofigpags 0 . . - -

3. Tallstock_ e i
. Movable part oppg;i]te to head stock on bed rails.
| * Supports free end of the job. B

.' Holds tools for drilling, reammg,ﬂcappmg i

d 4.' Carrmge ,,,,, _
|« Located between headstock and talls’cock can be 2

locked at any position.
* Consists _of Apron (gears, clutches, lead screw),

Saddle (H-shaped), Compound Rest (supports _toollmp-ost)
_Cross Slide (transverse motuon),fand Tool Post (holds_______

e M etel ) e T S g
1
| //Head stock e e

e T
, ﬁs_dgﬁ Sy,

L ¥ L ) —
i ﬁ-l f e e

ik qurlqge : +4— Legs A A S
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INPES TOE | LATHES

:Various designs and constructions to suit different machining
.conditions and functions. All work on same principle.

1.| Speed Lathe: Very high spindle speed (1200-3600 rpm).
Simple construction (no feed box/carriage).
For wood working, centering, polishing, spinning. |

2. | Engine (Centre) Lathe: Most versatile and widely used.
Robust headstock, feed mechanism.
Classified by power transmission: Belt- d:ﬁﬂ}%c =i

Motor-driven

| Geared - head.

3./ Bench Lathe: Small machine mounted on a bench.
' For small and precision work.

4.iToo| Room Lathe: For precision work on tools, dies, gauges.

Wlde speed range (up to 2500 rpm), addltlonal

_accessories.

5.| Capstan and Turret Lathe: For mass production.
 Tailstock replaced by hexagonal turret holding

:mul’ciple tools for sequential operations.

6. | Special Purpose Lathe: For specific jobs.
}(a) Wheel lathe: For railroad car/locomotive wheels. &5

(b) Gap bed lathe: Removable bed section for large :[‘1} %I.

. diameter parts.

(c) T-lathe : For jet engine rotors, T-shape. %ﬂ
(d) Duplicating lathe : Duplicates shape of a template. y

Vi Automa’cuc Lathe : High speed, heavy duty, mass production.
 All_operations automatic (start to finish, speed/Feed

changes cycle repeat).
()

|
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Capstan and Turret Lathe

Introduction & Purpose
*These are heavy duty, high mass production machines used for

turning out large quantities of similar articles.

| ey
Key Differences (Capstan vs. Turret):
*» Capstan Lathe:
- Known as ‘ram type’ turret lathe. =
- Used for small and medium pieces. RAM
- The turret is mounted on a separate ram and its travel is
| restricted.
* Turret Lathe:
- Known as ‘saddle type’ turret lathe. |: D — B~

- These are large machines.
- The turret is mounted on a slide which can operate over full

length of lathe.

Principle Parts:
1. Bed: Robust box type casting with accurate guideways.

. Headstock: All geared (for large lathes) or step pulley drive
housing mechanisms. Y
3. Cross-slide and saddle: Equipped with a four station tool

post (front) and a rear tool post.
4. Turret saddle and auxiliary slide: Mounts the hexagonal tool I -
OOO

" holder (turret) which indexes automatically. fo( ol
()
E Hexagonal Turret W
Headstock Bed .feO)d Saddle/Ram
~ o S
_\__J :
Cross-slide
'Advantages:
*| Tools permanently set up in proper sequence. PN
« Combined cuts (cross-slide & turret) save machining time. @

*| Multiple cuts from one tool station.

*/ Rigid and heavy duty for work holding. ==
*/ Many identical components machined in one setting. =

'l More efficient for bar work, drilling, reaming than centre lathe.
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