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SYLLABUS
Production Technology
RATIONALE o | '

Diploma holders are responslble for supervising production processes to achieve productlon targets and for -

optimal utilization of resources. For this purpose, knowledge about various machining processes, modern

machining methods, tools, Jigs and fixtures is requ1red to be imparted. Hence the subject of production
technology.

| DETAILED CONTENTS
1. Cuttmg Tools and Cutting Materials

2. Lathe

(06 Periods)

1 1. Cutting Tools Various types of single point -

cutting tools and their uses, Single point
cutting tool geometry, tool signature and its
effect, Heat produced during cutting and its
effect, Cuttino'speed, feed and depth of cut
and their effect.
1.2. Cutting Tool Materials - Propertles of cutting
. tool material,. Study of various cutting tool

‘materials viz. High-speed steel, tungsten-

carbide, cobalt steel cemented carbides,
- stellite, ceramics and diamond.

(12 Periods)

- 2.1 Principle of turning -

2.2 Description and function of vanous parts ofa
lathe - ,

2.3 Classification and specification of various
types of lathe

2.4 Drives and transmission

2.5 Work holding devices - .

2.6 Lathe tools : Parameters/Nomenclature and
applications '

2.7 Lathe operations : Plain and step turning,
faci'ng, parting off, taper turning, eccentric
turning, drilling, reaming, boring, threading
‘and knurling, form turning, spinning. ‘

3. Mlllmg

2.8 Cutting parameters — Speed feed and depth
of cut for various materials and for various
operations, machining time. '

- 2.9 Speed ratio, preferred numbers of speed
selection. ..

2.10 Lathe accessories. : Centers dogs, different .

types of chucks, collets, face plate, angle
plate, mandrel, steady rest, follower rest,
taper turning attachment, tool post grinder,

‘milling attachment, Quick change device for '

tools.
2.11 Brief description of capstan and turret lathe
comparlson of capstan/Turret lathe, work

holding and tool guiding devices in capstan
and turret lathe.

(10 Periods)

3.1 Specification and working prmmple of
milling machine :

3.2 Classification,  brief description  and
applications of milling machines -

3.3 Details of column and knee type - milling
machine

3.4 Milling machine accessories and attachment

— Arbors, adaptors; collets, vices, circular -
table, indexing head and tail stock, vertical
milling attachment shover chuck and mtary -

table. . : _
3.5 Milling methods - up milling and down
milling
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3.6 Identification of different milling cutters and 7. Broaching

work mandrels

3.7 Work holding devices

3.8 Milling operations — face milling, angular
milling, form milling, straddle milling and
gang milling. o

3.9 Cutting speed'and feed, simple numerical
problems. '

4. Drilling

. 4.1 Principle of drilling.
42 Classification of drilling machines and their
description.. |
4.3 Various operation performed on drilling
machine — drilling, spot facing, reaming,
boring, counter boring, counter sinking, hole
milling, tapping.

(06 Periods)

4.4 Speeds and feeds during dri]ling', impact of

these parameters on drilling; machining time.
4.5 Types of drills and their features,
home_nclature of a drill
4.6 Drill holding devices.
4.7 Types of reamers.
5. Boring (06 Periods)
5.1 Principle of boring '
5.2 Classification of boring machines and their
brief description.

5.3 Specification of boring machines.
5.4 Boring tools, boring bars and boring heads.
3.5 Description of jig boring machine.
6. Shaping and Planing - (08 Periods)
' 6:1 Working principle of shaper and planer
6.2 Type of shapers
63 Type of planers
6.4 Quick return .mechanism applied to shaper
and planer machine. o
6.5 Work holding devices used on sh
planer
6.6 Types of tools used and their geometry.
+ 6.7 Specification of shaper and planer.
6.8 Speeds and feeds in above processes.

aper and

(04 Periods)

on
;’i 'II[‘];;Z:ucftt”lbroaching machines — Sin_glc: ram
and duplex ram horizontal type, vertical type
pull up, pull down, push down. ‘
7.3 Elements of broach tool, broach tooth c.ietmls
" _ nomenclature, types, and tool material.

8. Jigs and Fixtures (10 Periods)

8.1 Importance and use of jigs and fixture

8.2 Principle of location '

8.3 Locating devices

8.4 Clamping devices -

8:5 Types of Jigs — Diilling jigs, bushes, template
jig, plate jig, channel jig, leaf jig. |

8.6 Fixture for milling, turning, welding,
‘grinding ‘

8.7 Advantages of jigs and fixtures

9. Cutting Fluids and Lubricants
- . i (06 Periods)
9.1 Function of cutting fluid '
9.2 Types of cutting fluids

- 9.3 Difference  between cutting fluid and
lubricant ' :

9.4 Selection of cutting fluids for different
‘materials and operations -

. 9.5 Common methods of lubrication of machine -
tools.. S

10.-Grinding
10.1 Purpose of grinding ,
10.2 Various” elements of grinding  wheel
Abrasive, Grade, Structure, Bond
10.3 Common wheel shapes and types of whee] —

built up wheels, “mounted wheels- and

diamond wheels. Specification of grinding
wheels as per BIS. -

10.4 Truing, dressing
wheel.

(08 Periods)

» balancing and mounting of

10.5 Grinding methods

nain — Surface grinding,
cylindrical

10.6 Grindi grinding and centreless grinding.
0.6 Grin ing _machme — Cylindrical grinder,
surface grinder, mnternal grinder

i & , centreless
grinder, tool and cutter grinder. '
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10.7 Selection of grinding wheel

11 Modern Machlnmg Processes -
: . (08 Periods)
1L 1 Mcchanlcal Process - Ultrasonic machining
(USM) : Introduction, principle, process,

advantages and limitations, applications
11.2 Electro Chemical

prmc1ple process, applications -

Processes - Electro
chemical machining (ECM) - Fundamental. -

11.3 Electrical Discharge Machining (EDM) -
Introduction, basic EDM circuit, Principle,
‘metal removing rate, dielectric fluid,

 applications. - :

114 Laser beam - machining . (LBM) -
Introduction, machining - process and
applications :

11.5 Plasma arc machining (PAM) and welding —
Introduction, process  and
~ applications

principle

PRACTICAL EXERCISES

TURNING SHOP

Job 1. Grinding of single point turning tool.
- Job 2. Exercise of simple turnirig and step turning.

turning, external thread cutting and knurling.

ADVANCE FITTING SHOP

Job 1. Exercise on drilling, reaming, counter boring,
counter sinking and taping -

Job 2. Dove tail fitting in mild steel

Job 3. Radius fitting in mild steel ~

Job 4. Pipe threading with die

MACHINE SHOP

Job 1. Prepare a V-Block up to + 0.5 mm accuracy
on shaper machine

Job 2. Exercise on key. way culling ancl spline
cutting on shaper mach:nfa.

Job 3. Produce a rectangular block by facing on a
slotting machine

Job 4. Produce arectangular slot on one face with a
slotting cutter

Job 5. Produce a rectangular block using a milling

" machine with a side and face cutter

Job 6. Prepare a slot on one face using milling

machine :

" FORGING SHOPIFITTING, SHOPISHE.ET-

METAL SHOP
Job 1: Preparation of single ended spanner by hand,
machine forging '
Job 2. Preparation of simple dle

Job 3. ‘Demonstration of : spmmng process on lathe
and spinning a bowl on a lathe machine

. Job 4. Demonstration of grinding process on lathe
Job 3. A composite job involving, turning, taper

machine and ormdmg a job on a lathe
machine
Job 5. Preparation of utility item out of G.1. sheet
Job 6. Preparation of drilling Jlg

ADVANCE TURNING SHOP

1. Exercise of boring with the help of boring bar
2. Exercises . on .internal - turning on lathe

"machine. )
3. Exercises on internal threading.on lathe
machine
4. Exercises on external luming“(_)n_ lathe
machine '

5. Resharpening of single point cutting tool '

with given geometry

MACHINE SHOP
1. Job on grinding machine using a surface
grinder ' .
2. Prepare a job on cylindrical grinding machine
3. Exercise on milling machine w1th the help of
a form cutter
4. Exercise on milling machine to produce a
spur gear _
. Grinding a drill-bit on tool and cutter grinder
.‘Exercise on dressing a grinding wheel

N
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1 Ble a1t JeTR 3R Ffew ga Tl

— (Cutting Tools and Cutting Materials)

9 1. fafu= yar & teet fag @9 S T ot faawor St

IW— TP fag Y BfET e (Single Point Lathe Cutting Tools)

wFA fag @9 Hfen Ten aEe F SR fefatad TR E T i —

(i) Hifere 29 e |rEe Ffen 7eq

(ii) 39T fae ereet ofed 7o

(i) #1-319 eEY T

(iv)ﬁ'—éaﬁ

(i) WifeTs TR TS (Solid type tools)—Fd WHT F el 1 il AT U € g 1 == el &1 S0 e
1A Wil 1 B TS Wiel &1 Bl 81 g AT A ariwr i Ja9a 1 w6 € 4w i 9 WE & a
S €

(a) uﬁﬁzwragagv (Forged solid type)—38 Y& & &2 7a1 28 FrAA A g1 T wiE w2
mmmmmglﬁm‘amﬁwwmﬁmmﬁmmmmmmﬁpmn
AT AN H B

(b) 'a?'fﬁ'a‘ETi;ﬂ (Tool bit type)—gci fae ot sTraER
7 FHR HE HFE H oA el 21 39 A 1 i w9
TS BRI A Sl €1 ST WSS S-Sl e €1 49
e Tie Wi Fi a8 W € 9e 3% ol Te1 I H AR Tool bit
AT Fd €198 HeW Bl €|
| (ii) 3?4’23 fae gieet wfea ZeT (Inserted bit with
holder tool)—3H Y&R & A H BIE-BIE HES Hl T o2
| T @i e eleed § fhe weeh wam faar wman €1 3a
elest § Wi fae 1 Sfd & STER 99 9d &1 39 A
gleed &1 Id de T\ wdm R S 21 ga fae o
SR-B12 T H 7 W A §1 T ger w3 e 1-Inserted bit with holder
Tl BIest WY H TR, O A el €1 $HE < Al '
‘% GT T T 2 .

(iii) ar-3ra Ze (Throw away tool)—3H THR Eo zd
ﬁma—aamﬁgfmmmﬁmm%umm@
ﬁrﬁumwzﬁé—ammmélﬁqﬁ@m@
mmwwm%amﬁzaﬁmm%fmq
=1 TN feran T €, <@ gieed & f W e 39 R g
aﬁ%ﬁﬁzﬁ?ﬁﬁﬁaﬁ%mwﬁwﬁwwﬁ
107 TE AT B TR TS HIH WA BI

Tool holder

~

\/4@ insert

fert 2-Throw away tools

T L e LA TG U AR TR TR
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C’E . mﬁzﬁﬁmﬁ
 (iv) S Tes e 2 o s e 3 o A 1 For 9 e g S S T [ S
ST 200 1 2 e 2 o o 1 e e efes o € e 9
aﬁﬁmélﬁzaﬁmm,ﬁwamﬁ%ﬁmmmmwwmgq
< T T §l T A el (mild steel) 1 F €6 € : ‘
WO 2. ST, I R A B0 % 9" G T R
IW— 3G, SEEie SR 3 Bl & T
| * (Relation Among Rake, Clearance and Lip Angles) X
A IV - endiiEa ©F (orthogonal plane) W & fafere T&Hd farg & W (single'
point cutting tool) % AUNTA T¥ (sectional view) BRI s g fag 3 ® fat fern T _E'I_| Rl ?ﬁ_'h
IOl 3 X IO eI, Y A G B Wb 1 Sah 1 S G HeRre B €1 A
B0 =H1 ST A 90° 3 wER S e gET A e S H (7o) B R
foran T € qen wratE T sy | (orthogonal clearance angle) (¢tg) T m_m\m (lip angle) H!
(®) 570 Frefim fofan St €, @ A1 @1 AT A (v + o +8) = 90° I |

TR

—

&= Lip angle
Yo + O + 8= 90° j

/Flake angle
Yo y

" Q= Point angle
0+Q+0,=180°

Jug

View on reference plane (ng) ‘ : View on orthogonal plane (m,)

faa 3- Relation among rake, clearance and lip angles

T¥T 3. WU H 3T AT THA &7 W01 & Yeh Feafiam
IH— | . W¥RUI (Feed)
FE-Trg (work piece) H TIF R (revolution
Siler o H1Y HiT fofa 3 T SO O 55 # Fet g
- firsdte =k B =R T < 1 B
U & THR (Types of feed) o ,
= TG W FE-TUE F G F WO SR B wen 5 foyy 3
STER W9OT 51 YR 1 Bl 6— I ‘
(i) IrgeeH WO (Longitudinal feed)—gai sitom (tool)
FE-TUS &I YU Y F TR T 2 S — T A
. GO (Parallel turnjng)l T N 0/
(i) STTYET U (Cross feed)—FHH AR Fr-gug 3 \f‘
¥ui 3181 % Trverad fewn ® Wfd H ) aﬁ—gtg@mq ‘ ’
gl ﬁ?FFFT (wurface turning of facing)|

)ﬁﬁ?aﬁmﬁﬂﬂﬁaﬁﬁ%m‘%l aﬁiﬂ“
wmé'mwﬂﬁmwé’ls@

. Tip brazed
= 4-Brazed fool
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(iii) 'a-fmﬁ'ﬂ‘m(Angular feed)—suﬁ SR, - @Eaﬁqwﬁa&m%@ﬁﬁﬁwwnﬁ
F B SH—ow i anfe) e o FE F AU SR WRY Frefafas aa ) R s i —

(i) Fd-@ve F 9ed (Material of work piece)
(ii) Frd-@ue T R T STFH (Shape and size of work piece)
(ili) 7T *! geal (Rigidity of machines) .
(iv) 12 st M (Depth of cut)
(v) TiferR =Rt Wreen (Availability of power)-
(vi) i?i—_r_’ =1 W4T (Use of coolant)
(viiy TE 1 &ma (Capacity of machine)
(viii) T3 I THSA 1 TR qdl 3IGH! IHg TR (Way to hold the work and its power)
ST % fon B T S R ST e §— |
. () w4 a4 (Rough cutting) ED f?'l'Q 0.38 ¥ 1.0 mm ?ﬁ?l
(11) qiehd d (Finish cutting) & faw 0. 13 ¥ 0.38 mm ThI
WY 4, TIYET T T | 3T AT W0 &7
- S - e vfd I (Relative Motion Generatlon)
TR et % fAT wmr wY § S TER @ Qe T SEE F S A, S e d—
1. UTeIfirER i AT SN M (Primary motion or formative motion or cutting motion)—3€.
wﬁqmmmﬁnﬁg@nﬁéu%@maﬁ—m%ﬁaaﬁanﬁimwm%mmm
Y HE-GUS WM & w9 Ugd Sl q@mn%mﬁnm%uﬁ&rm—m (work piece) H1
qﬁ%ﬁaﬂﬁrglwmmtﬂamnmaﬁmﬁ%l : |

End cutling
edge angle

Nose Face
, i . Shank
Nose . ) -
radius F——— Sl i
. Slide cuttin
.Cuttmg edge \J\ "~ edge angleg
Sicie rake angle ) -
9 Back-r?ke angle Tolp rake
' |\ Lip angle Shank
N e
N s
) Heel
- Side clearance . End relief angle

angle

Front clearance
angle

fer= S—Si_ﬁgle point cutting tool geometry
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(10 (RUEct ) Fearza Freifings
\Q\“/ )’ 4is EIRILE r

\‘
2. fgdae g ar W g (Secondary motion or feed motion or auxiliary motion)—=727 72

ey

‘< N

F1 BH-TVE F TRA T e T QAR T fow § S-S A WTE S (feed motion) ¥ f
Sl €1 6T 12 F1 U1 & 9RF 7 Ay T o g i—
(i) e 2@ & Tue wE-@ve F1 TMa-2 (turning)|
(i) F-Tve % T F ow = A s e
_ (i) fem < F WY FHE-TUe F as (linear motion) &I
(iv) FTd-TUe & Grie FHin <d 1 Was T (linear motion) Vg7 (shaping)l
SUIeR TfeET WY-TY BH 4 19 A3t faraast (three dimensional features) @ ¥E & o
AT ferdt 21 shfen drem uRfowes i (HEHfea T9E)  oT<id oW €1 SelE Gdas We 1vE, w5 )
TRAE (depth of cut), THAY Tfd (indexing motion), FHET T (relieving motion) 3N e
i (auxiliary motion) & a7=id Td { .
9T 5. Uehet favg ahe 9T ot wonfufer ot WW=ATSTI
SA{—TUhed ﬁi'_s' Hdd AN <t saTrata (Single point cutting tool geometry)—=3e suifdfy
A SR A e fa¥rais F1 M F & TG SR F F9Ee WG 16 I, ST R, e
IV, FHT FIT SR A B WA €; T F0 g T G 77 T Faw & W | urifiE g
(relevant surface) & gaa @l Fuifia #d B .
el farg we SR W) Safafy Fe S e—
1. 9 (Shank)—3 T S S (solid tools) T q&A fvz (body) BTl & T4 3SR &1 7€)
ISR §Iee (tool holder) ¥ Ushgl I ¢

‘

7]l

|

2.mga‘ (Flank)—aijan (tool) &I &g mnshwiféﬁmﬁm%, Ivd FE g 'anETE’ﬁ;
(surface) S IR & Afast I T IHH! T UR (cutting edge) = 9 figen GRS IGF IF S

I Ted

3. et (Face)—% 9k 41 fég (point) ¥ e &1 i1 3 ot T3 Bl @1 el fepan o Sied
= g2 & IR F TR I g B |

. 4.fag (Point)—flg Hit (wedge) 1 THR 1 T8 o UEGE Ei ety (face) e v
(flank) fieTd §1 7 SIS (tool) T F7 FTI S1el w1 Bt 81 7 +qrr rfigepy (nose) *fi whee &l

5. TEt (Heel)—€ ISR I Telt 1 98 955 (curved) €, el SIS % s qar e (hase

and flank) fired 2 | S
6. TR (Base)—$HIR 1 51 SR SR (tool Holder) ¥ ey ST & sperey iy v ¥
* (tool post) ﬁ--a:—{;ﬂ Sl 'E»} ql 3'{?35{ ?h U3 (surface), &rRuy I3 (bearin.g sulrface)iq‘cli"[T FE FL é, e
3R FHeEel Bl ) , |
mﬁ.maﬁaﬁ%ﬁqmmﬁﬁﬁwaﬁml -
IT—ehd T SR & uared (Cutting tool Materials)—ad aftemy 4 @
AT T fae, g fa, T
maﬁaﬁ%ﬁwfmﬁwmﬁﬁwﬁqﬁgamﬁm 3
1. 34 e 59 (High carbon stee) T Fo o §—
9. 3=d 9T 39Td (High speed steel)

3. Wae (Stelite)
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A%

ck: i

| ?r"ﬁﬁ

\3)

Em%mﬁsﬁawmaﬁwmm

4, =g wEEs (Cemented carblde)

5. Hi=e eaEs Sgal 9iHl-fHeel (Ceramics)
6. B (Diar_nond) .

7. M= Faise (Tungsten carbide)

8. HETee =i (Cobalt steel)

a:-c‘h 3ﬂ3R tﬁr?f & T[0T (Properties of cutting tool matenals)

arch 3SR % w1 # frefafad 7o g wfet—

Iu F31El (Hot hardness)

i@ Sl (Cold hardness)

=g 9A (Toughness)

forgra gfeiist (Wear resistance)

Ty fertdr 91 Sgd (Chemical stability or inertness)

3T a1 Yites wfaiEt (Shock resistance)

=Tam =91 (Low friction)

. ATHA T (Favourable cost)

LEal 7. WY % AT W oNY o WHEd §7

m—mgiﬁaﬁwi _@ue] &l aifed ATHR TeT T & feAw 37! fayifia fame? (dimensions) *
Wmmmﬁﬁaﬂaﬁﬁlmﬁﬂﬁmaﬁ%mu@wﬁmﬁaﬁﬁmmﬁw
3R (cutting tool) = FEEd ¥ el Wl g u@mﬁwﬁ sifafie g ST (Chlps) & ®qH

mamwmgmmmﬁmmammmmm
Cutting fluid -

mﬂ@?‘_ﬁ-ww.—a

f

‘Dep}th of cut

- Workpiece

f3 6-Elements of machining

‘@vﬂiﬂmﬁﬂmﬁwm?ﬁﬁﬁ%%—
() FH-@ve (Work-piece)
(i) FdT iR (Cutting tools)

. (iii) i (Chips)

(iv) T ald (Cuttlng fluid)
(i) @rd-wus (Work-piece)—HTg 17 Thel FA WA G| W (cutting tool) &t HiT-fshal

aﬁrﬁiﬁlWﬁaﬁwmﬁﬂmﬁmWmm(wmponent)ﬁ'ﬂﬂmmélw

1
|
r
|
i
|
i

| ?ﬁ—@ﬂg (work-piece) Fed ¢l HA-TUS & UIg TErEfs ¥TeT (chemical composition), M

[[UT (physmal propertles) agn gt O (mechamcal properties) e A ﬁﬁ'qKﬂT T AT 99

gl B
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N - ) v m'

&3 @mﬁaﬁhﬁﬁm
C I _ o ] 5
; (ii) maﬁﬁﬂ(Cutting‘tools)—'ﬂTrh SR (cutting tool) s & EIT@ Wm% FO 3
‘*‘@Eﬁfmm%wmeéawsﬁwﬁﬁ(geometfﬂwmﬂ ' harh 19
qﬂﬁ'{ﬂf‘gﬁﬁ %] +4d % TR el ﬁ@ Fad 3R (single point cutting tool) TH 9g ﬁg‘ﬁ HISm
(multi-point cutting tools) &l g fean S 2l

(iii) BT (Chips)—Tg T W5 & ST H1-
= e (chips) ¥ 3R T4 &N, Fd-EUe HI 9, e
TE1g & ST o7fe W st @ £ : . : 5

(iv) &7 T (Cutting fluid)—7eid & ¥ Fd7 Tl (cutting fluids) =1 W;ﬁmﬁ:
. am@mﬁmmﬁ%mm%lsﬂaﬁhwﬁmwmﬂmmmm EL
WM F i fafa & anem W e S 2 Co . -

wm%ﬁqaﬁHRWM-m%;ﬁa@manﬁmw% %maﬂﬁ;im a’f;;
ﬁﬁmr@waﬁaﬂ'ﬁnﬁmmﬁsmaﬁmaﬁwr@mm—waﬁﬂﬁm :

_@-wgﬁﬁfmm?ﬁ@?wmhips)m@ﬁ%
aﬁarzaﬁwﬁ{ﬁ,mhnﬁrawwm%

o TH-TW & AU T TGH FCh W F N Gehdl Bl

WY 8. TG T firde e i i T
I— - e o au fdd wed
| o (Orthogonal Cutting and Oblique Cutting) o ‘ . ks

el e e fefes s 3 i e o e o A § i sndie FHE H 7l FHET, gy
nﬁfﬁﬁw%méﬁé,éﬁr—rﬁmﬁw(obliqu‘ecutting)ﬁmmnﬁraﬁﬁ{w%maaﬁm s
(angle) =t €l : : o _ . .- PR

T shdq (Orthogonal cutting)—mﬁﬁﬂa e | afl'\?l'l'(\éﬁ fa =t YR ! HA-TTS %mﬁq (t
MW%aaquﬁa,mwamﬁréﬁﬁm%mr@%%lugﬁma‘rammﬁﬁ(two |
dimensional cutti.ng) 7] TFEL@d %dq (orthogonal cutting) Fead B ' .

Onhoéonal cutting . Oblique cutting -
lDeplh of cut S ) |
) Depth of cut L'
L
- 2\ - )
- Cutting edge is . S
Direction of inclined at an angle — 1.
Feed 50 - chip flow with direction of feed . :
velocity " Poodal_ Tool. 0
fa= 7-Onthogonal and oblique cuttings. ' _
=i e Za W <1 ad HfdhRal 4 T |
(i) E=afgrae wrd (Tangential force)—31&f ow h ' o

(ii) qfa‘g'qﬁ@ﬁ (Axial force)—al&ﬂ'q qd . , ' .
e T T ST W T €1 snefie Hten § Frefafaa TR (Factor) S e -
(a) < F TeE (Depth of cut) ' ' ' _ o
(b) ¥& &I (Rake angle) ,
(o) ¥R TE FdA Bier & T T (Friction between tools and cutting chips) -

T T TR S ITRITY R " —— . !
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Direction of
rotation .

" Direction of _
traverse ° Workpiece
Axial cutting
force F,
-Tangential
cutting force F,
> Fa

<+1— Resuliant force

acting on tool

Fl" and tool holder

. fa= 8-0Orthogonal cuﬁing
T F (cutting) 1 WA G@: fERRT < (finish turning) % faw F €, fored % # T
(depthofcut)W@ﬁ?liﬂﬁfﬂﬁ?ﬂaﬁﬁ?ﬁﬂ?ﬂﬁﬁﬁﬁ%l
- fade wdT (Oblique cuttlng)v—ﬁlﬂ?ﬁ @d (oblique cutting) ® SR & fR F 9R * FE-Tvs
%Ewﬁm%aamﬁta FAMTAR 741 Fer A foan F e i w9 TEd €1 T b dH-smam
Fd1 (three dimensional cutting) a1 fd® e (oblique cutting) FHEel '%I
5 T 99 (force) TH HY fhameiict '@'Pl T—
(i) TIEF 7oA (Tangential force)
(i) 371&fg 9 (Axial force)
(ili) eo@ 7@ (Radial force)l
U9 9. UTg FH & g fafau) :
SI— g G ) ﬁ’l?s{l?l (Principle of Metal Cuttmg)
o1 0 % 10 FO Aevas fogr 1 TR §— :
1. A 1 WA aren u1g F1 aTaaT Fd SR (cuttmg tools) 1 UgTe (matenal) geq (:qf‘%m;
H3IR T Al :
9. W SR TG IR M (support) T TS R wﬁqwﬁmmafm
_ e, e 9% e § TS a1 W SE W ded HHeH -
3. smaﬁwﬁmaqfw mwﬁmﬁ@%mﬁﬁiﬁhwmaﬁmﬁm Afyyay
FdT U ST Hehl
4. SR F WY AR H awm%maaﬁwﬁawmﬁaﬁﬁmaﬁ@aﬁfw '
- if 36 wfe we @ Pt R R ey € §—
(i) R 79 (Primary motion) fe7 ¥ig
~ (i) fgdas 7fd (Secondary motion) i ®ig _
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Direction of
rotation

Direction of
traverse

Radial
cutting force

0=

fa 9- Oblique cuttlng

g F1 oo Fdd ‘ch‘@f ¥ fau SR de Terg &1 Tfd S (Reciprocating), SO (rotar

awga@mm(wmbmauon)a‘rmﬁﬁ?lqnﬁmaﬁwnmaﬂmmélaﬂ?rmam
- - @v:r-:(workpxece)@mwﬁmﬁmawmﬁmammﬁﬁ SR A= e
ehdl %I =y ofi afd H AR 31el HE-WUS (work piece) &l I (vertlcal) a1gan &fs

(hor1zontal) 3187 (axis) W HAME S Hhall 2l

9T 10. TE el fag IR &l MW gRT FHETET
THR— i TR & vae g o sileR e 3 s

‘(Various Types of Single Point Cutting Tools and Their Uses)
Thel ﬁ:{ﬁ FdT TR (single point cutting tools) T . ____ -

fog, T 3iTSR H Fefet TF T FfT T (cutting edge) B
3 aifuat ©ig Hfen 7@, THa-fag Fd 3SR (smgle point
cutting tool) Eﬁ &1 FEf af=row efta de iR (insert

pased cutting tool) ﬁ@ﬁ%ﬁ'ﬂmﬁﬁmmqﬁm@

(metal removal action) ¥ T & Hehdl 2l

'QHTE[ fag e 3SR (single point cutting tools) &Iq: .

3 TR F T E—
(A) 9zS i 2cd (Side cutting tools)
~ (B) Te &M 27 (End cutting tools)

<«— Single point 1o

:3Qc1Fh

60°

fer 10-Single point cutting too!
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|

. HET
. fer 11-Single point cutting tool

W 11. ag-farg wd 3R &l GHEEY
IAT— ag—i%—-g' Ha TR (Multi-point Cutting Tools)
T WHR F HeT T § UF F 3AF FEM TH (cutting edge) T4 T, S HTG T TR Fadd FId

S =

I 12-Multi-point cutting tool

—

A (Form tool) T T H TH Hien @ & w9 F wfewfua forn man 21 forwd g feifia
e % 99 U 01 TF Y SUF H5 A TS 21 21 i Hrd-Tavs &1 ¥ae W difod G & g sam
fepl ST §1 39 < 1 2@ U B e R g0 WY quen W e Fa € 3R i wEE 81 3% WS
23 ¥ T BN T F WEES T WM AT Wi % FTAR TS (grind) T €1 I F The F
firu foia WK 3 Bieet @ T fRT R &1 3 dest #I I U H U1 I &

Holder '

|

Form tool

fer 13- Form tool

qe Tt I % THPHIO I WG S @ TH - B0 (side rake angle) FEA &1 3 I F 39w
Eier (chips) 1 AT T3 (tool surface) T WWW%HW%I 39 IV (Rake angle) &
e T R 1 o W AR 1w R R €1 ST 1 Sie (chips) TS 6 o
%lmamﬁmﬁﬁwm@wﬁa@mﬁ%mgﬁmﬁﬂrm% 3TGTHA BT (rake angle)
T A SR T T A6l 9 FH E W 81 W FA9 4R (cutting edge) i AW ¥ FH o1 St 21
=qRAT SR MG 3 e B T S AT SR TR DI 9 TG MWK F Fe H I T A SR W

a2 ST 101 WM fRT S &)

[ A

Scanned with CamScanner
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,@_ | Wﬁzﬁﬁw

U¥T 12, G0 w0 | T T THAT 87

JT— 3= 1 =Td DIV (Rake Angle)

e'“_'”‘E‘?Tﬁ(face) AT IR F FAH W?WWWW?I“’HW'ﬂﬂW(nkI
angle) mg mﬁrmgﬁwgﬁwm%mgm@ﬁmw(rlkcsurlace) 3
W*‘Sﬁlﬂmglqﬁﬁmmﬁqmaﬁmwmammwwmﬂw
deformation), g #1 T (chip thickness), =123 &1 ad (cutting force) s W (power) 34 fa
A9 TS (bmltupedge)mﬁmqmmgﬁwwmwawmmﬁmw
-0 (back rake angle) g4l F&d Td-F01 (top-rake angle) &gd I

Rake angle
Zero rake

Tool direction

Tool direction

Tool

' [
Relief angle Relief angle

Work

‘(c)

. (a)
- Negalive rake angle

- Positive rake angle
P

Tool direction

Tool l«——Tool direction

Relief angle

) 3 \/'/i’He“ef angle
Work - . . Work .

) ' (d)
fert 14-Rake and relief angles of a cutting tool

ferr e
0 -
A

A B —

A A 3 A g

A 15-Nose Radius
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BT aTet SR AR Bicar g Aeeh : 17)

T 13. e frean @t aftariaa sifaa)
. 1Rt 2T (Nose Radius)

i ST o F& (end) Wwﬁfﬁ?ﬁﬁﬁaﬁmﬁﬁmﬁg@hmppmmm@m
1 TP o <R e ad o RO T Thiel fog (sharp point) STeel 22 Wl €1 319K 1 79 fawerd
3 a1+ foe T2 T Bret s 9SH F St mmﬁm(noseladlus) F €9 F T 0 2
a1 (end) T 9I¥d ST BRI W et BI=91 (nose radius) ¥ &33 § S{eR- -3 (tool life) ¥ gfa
2t 81 375 WdE IRERTY WIE Bl € 3 SR T A aTel e a6l 1 INIE F9 €l 21 IR
ﬁlﬁﬂﬁqm (single point cutting tool) $Wﬁmﬂﬁmm 0. 6'@ 1.5 Tt & = g 2l

WO 14. TH G R 37T 1 TS §2

IR— 39T Hdbd B9 39b UG (Tool Signature and Its Effect)

T& Fdd SR (cutting tool) F fafy=1 femivand e = witra aferd Araigd ot ¥ fiie it
St € |1 3% HR Hhd (tool signature) hgl Sl 2l

3SR Hehdl (tool signature) Tk HE&IHS whie ¢ Wi el T 7T i 7A@ & Wit W@ = w
A 5191 (nose radius) & U w@ @1

qﬂﬂﬂ%ﬂ Wi WoTedt (standardized abbreviated system) F ITAM BRI SR HIvi 1 e
Exekca gﬁw e 3SR Hehd (tool 51gnature) 1 SR AR (tool nomenclature) F w9 H
S S

TFd fag Fd e (single point cutting tool) & AR Fﬁw‘d (tool signature) ¥ GId aw T
fod 16 % TH ISR F WY SR Hhd H WS fHa T 2

Top view
Shank
102 7 6 8 15 1/32 (0.8)
. . " 1 1 |

/_ Side cutting Tool Signature -~ 1! ! : : I
o edge angle fon op Bl
(15%) Back Rake Angle - ————_= ! Loy
| |
o Side Rake Angle - ——————__2 | 1 | I
= _ b
g’é Face End Relief Angle - - - === = === -~ U ! i !
€3 Side Relief Angle - - = —— == === ——= o
S~ o
o @ End Cutting Edge Angle == = === - - - __ ! :

5 Nose radius
= 1/32in (0.8 mm) Nose Radius (inmm) =======Z-=——cau—___.

Front view
Side rake angle (20°) Right side view

k,;_ , \
> :

\‘/ ol ' Endrelief  Face Base

le (7°
Side relief angle (6°) nale (7)

fera 16-Single point cutting tool signature
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4@. | GiEich) Feea i

9 31T HI07 (Back rake angle) — (10°)

¥ 3G 107 (Side rake angle) = (20°)

WUS Tg™& &0 (End relief angle) = (7°)

9IYd HETIE hIv (Side relief angle) — (60°)
WU KA TH HI01 (End cutting edge angle) — (8°)

TIvd & TS S0 (Side cutting edge angle) - (15°%)
g - 1/32inch |
7. ifeaRt frs (Nose radius) e (0.8 mm)

WY 15, T aaer uT st feodt fefam
STH— ' Fa+ d9dE (Cutting Temperature)
W fa@uur (Elastic deformation)—TfaT (operation) 3 fou savae S, WAt (material)
ﬁm_\"n—“ﬁ(strainenergy)%ﬂﬁ@f?ﬁﬁﬁ%Bﬁ'{ﬁmmﬁ'mgl .
gued fawaur (Plastic deformation)—m""l F 1 arelt A Fel (energy) ST €4 H
wRafda & st 81 | : ,
Sl T HeTayYl @ a3ifes o amEH |
(i) iR 1 S (tool life) F & T € | .
(i) W SR F GeEN F @A Te1 F a1 T Ber (hot chips) ST B T
(iii) Fr-@vs T & gHd fefdR (thermal expansion) % VI FRI-9m 3Tl (work-part
dimensions) ¥ #Tqfg & W& B ' '
(iv) A F AR o SWE fae w9 A 6 2§ e ¥ SR SRl SR e <Al % fen
(v) e (chips) ER1 S0 &1 ¥q@ T e T e 2, Afed 398 B Beh T8l gl il
e #1 e fagn s gl _ -
(vi) TafeTT T8 T R SR T o T (chips) Sifiieh-- 3t WA H S AR R A =LAaH
T o A oo O fEd SR T W1 F1 THEE €4 § 99 W W)
1. 3R UT e aTqaT Rl 99T (Effect of cutting temperature on tool)—ﬁ?{ﬂ T 39 TaA
A (high cutting temperature) ¥ grfed BN 99d §—
. () @@ TR FTErdoT (rapid tool wear) Sl SR & SHEH (tool life) T 7 HTdl 2l
(i) _aﬁmmmm@mﬁ%amwﬁwwa\m.
(i) T Gl F FRO FA BRI W TG T e TS | |
(iv) - R e FR 9N T F W g W I T ST ghel Afeed € S €, I 36 Ihe
o el T T SHTel T W — TRt S T %6 e 9 § TR S S §—
() T F S SR g H i oo, fawar SR Hgen & HRon S § e srwfs ww e
2l ) g
(ii) SATFHHIIT BRI GAE B & A W &R0, e Al -
(iif) ¥E T3 ITHAT W =41 Ay Woaredi 3T Gaw Hasl F gHew)
(iv) g 1 T T AT F] Ouilt-up-edge) T

| S

-

> o
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T T2 T R ST —k.7Y ) DA b s B I S B 2 ol B T ST L TP T

YT 16. TTHTIT FIVT @l TRATHA SHITAT

T FGHIT DIV (Clearance Angle)

FA-@ve (work-piece) 3R @9 $9H (cutting tool) F =g § HIFTY (clearance) 34 & [T IH
FI0T F T S €1 THE T H HieT T € FA-TWIE F g ¥ T FI@ 2

Hda- Eh:l'{f (Cutting edges) F =9 UIvd Tadgl (side su:faceb) + fa © faffg I, ITFHFHTI HI0T
FEAT 21 TR =7 aifas feafa | W ST R0 F TH AR 4 (tool shank) & YR (base) W
mwnmwmw@m —THTUT T UM, WEFIEFI?I EUE F [Y Ty g fufd ¥
FrEn fruifa e 21 sraem- 0T ] I HE-TEE R AN (tool) & *rdvTe RE=mE (frictional
drag) 9 AFHY @A TGl TSR 1 TAR TqE W T | Tehel 'b'l HIFT H (clearance angle) &
W(magmtude)?ﬂzmmﬁmﬁmmmﬁ%ﬁm% 3N T8 U FH-Y-F7 T@ I 8| qAE
3R # awed F1 7 T Tl

31T F197 (clearance angle) fr=fafad wer 1 g1 8—

(A) TH@ AR IO (Front clearance angle)—¥H @ 3Ta@MRI HI7T (front clearance angle),
FdT R (cutting edge) ¥ T F) TWEH TR AZUS FTh F44d1. €| T€ FIV HaR Mgl =+ fore ww 3fiv 7
wgel & fere aifas @ < @1 9w 6° / 10° 7 ol €

End cutting edge

o, Front clearance angle
fira 17-Front clearance angle

(B) Urye 3rG@RTIT SIUT (Side clearance
angle)—ad9 ¥R (cutting edge)-9 UI¥d (side) Ed
(side clearance angle) F&d &l it TaHM g Side cutting edge
3R (tool) F e FH Sl €1 T HIV1 R B
FE-Gve F 9 TE @R W g=@ el G
(turning) {0 G9F AR G T (feed rate) AHH
21 1 qIYd 31919 10T (side clearance angle) 9@l
S AIfE e | HEHW HIV b, IO
(grinding) & A 0 gwa Grdfed Ft S
| awﬁﬁﬁmaﬁwwmr@mmﬁ:qamaﬁ%w Fare

"hIUT ARYE (grind) HEAT ?IT%QI
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. ._ﬁ@ : | FeaTea et

(C) wTvd-Heraes HioT (Side relief angle)—3a% 107 AR % el _(Sid_e) e F ﬁﬂ'—g (CUtt}ng
point)ii?ﬁﬁﬂ%wwm@?ﬁﬂﬁaﬁ%@&;aﬁaﬂméﬁélS@E@Tzﬁ_‘ﬂw’]@f’m“
<31 i 1 = s g o e o 1 < A 7 G T T
FTH (clearance) &l 21 meﬁmﬁﬁ,mmm,ﬂﬁﬁ%mm
(relief angle) 24 ¥ SR = ﬁ:{ Y (cutting edge) FAAR 2l ATt 'é' q9r 9 ED Eﬁ? ¥ i (chips)
T FEAT (clogging) Bt 21 e Wems H10 (side relief angle) 2° 3 st el g fET) $9 T
HFHIT HT (back clearance angle) W Fed 2

: (2]
E
/| "
. '\|——-————-—-T \
< el
7 E '
’ 20° "
b
o

The relief angle is marked
both sides of the parting

fira 19- Side relief angle

Qaa
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- | 7 (Lathe)
| W 1 TR & R i @i |
IE— - TR1EH &1 g (Principle of Turning)

T TP TS WA R A 7 h 1 g0 wH-wvs 9 D 75 o wud e v A"
Www%amwmﬁmw&ﬁaﬂmﬂmwam—m%m
wﬁa%mm%nmj—mmﬁaamﬁw%mmﬁmé%aﬁam%ﬁﬂwaa%ﬁ
w1 R v W e s @ fred B, wve 9w @ st e 9 g
(chips)%mﬁmﬁmam,mammﬁa(finish)mﬁﬁamétwwaﬂm |
FTH-GUE F e F AT T G ATHBR g A R 10 T e TR e e e
K - : '
m-mﬁﬁaam%nwwm%ﬁﬁﬁ@gﬁmﬁ%ﬁ:ﬁwﬁﬁw@m
?ﬁﬁqamma%am%%aﬁaﬁw@huﬁmw%amw@v@ﬁmmm%l
wﬁmﬁ—mﬁ@%@wamm@zwﬁaﬂm.mm%wawrﬁazﬁ
T WA F gk % S w1 iR Free g W e g -

.aﬁsﬂz(tool)amm—m%qwuﬁawﬁﬁ',ﬁﬂﬁm-mm'é,mmnﬁrmaﬁhﬁ
FEaml €, iR for 1 3 HRo sl veed Stem 3 w9 wrEwve 3 g s L 9 fdtes @
U7 Tfd FEd ;

I 2. WAE o fafa= vt & avls vl

IH— e & fafd=r vl @ qofq

:
:
|
3,
3
!
5
q
:
E
4
3
5
§’
T

%gﬁ

© PN oW
%c |

42
g(é‘i
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= E:ﬁ (Main face pulley) BIREA T IR = FIR-TEe TEd (Tail stock clamp)
' (Tool post) (Cross slide wheel)

\

Iﬁ-q:.
= (Dead centre)

-9 '
i e : FI-TAIS Sl
(FQEd bOX) i C [ re— W Git
NS ) l X Te . @(
-i \\\\\\\\\\\\\\\\\\\\\\\ﬂ ‘ . ““\“‘“\“‘\““‘\\\X\\\\\ —
' : 8 L———AC[ % (Rack)
> l S\ 1
: X ‘
/ A \ - N
3 (Tray) g\ W T AT )
T B3 (Feed engage) -7
- ’ : (Fed rod) N .-
I~ =7 I -ArETE e
( ; ] oI (Leg) (Longiludmal drive wheol)
ﬁﬁl 1-Central lathe and its parts
12. 3R &Y
13. T=A %

WY 3. TG W T T Uehg arelt Gferal T Ui it
ST— &I &) ysbgH arell gfddi
@Tﬁmﬁ?mmmmw¢mﬁmﬁf@ammmmm?_
1. FHTH-GUE @t W gehe & fog—

(i) I%

(ii) leie =

(iii) E we

(v) T Fga
2. HTE-TUE H HET T AT IUMTE

() SR wie

(i) &9 wie

(iii) ST Hfer

(iv) AT F=T

(v) el wiE

(v1) ﬁﬁﬁg@‘éﬁ

Scanned with CamScanner



R () | | -8 E

T 4. I HgeT W AT =1 0 &7
ITH— F‘Tﬂﬂ%ﬁ(Lathe Mandrel)

. a'_\%ﬂmaﬁwmmimﬁ@(spmdle)G‘T@E’tﬁ%‘lﬁ'@ﬁ'{ﬂﬁé‘f‘% (bored) W <l GTHT
mmwmwmm%lﬁ%ﬁﬁﬁﬂm(lathearbor) ﬁ%ﬁ%l%ﬁﬁfﬂﬁaﬁw
HTh T W SR e F79 ¢ frast Teral @ 379 S i (centres) ¥ 19 ¥ TSl Sl 81 H5d H
T4 TR HEf & fau a1 ) 9 <= T T 9iend 195 (hole) B W1 3% HiAA 5T WM arl a8l
TS % WY sl (concentric) 81l H8e W ®HE &I fife & @ & W fmel o wvr & Frema 7€l g
iR FH-wve W g e 31 R R AR R FE w R w0 A W e o e SR W

2l 1 | FE F o) Y g AU o TR T T | Wik B gy fhe R ST Aed |

© R W 0.004” § 0.006” T TG W 21 TH W TH WY TH 9 tfreh i %ﬂqﬁmm%wﬁa
(plain mandrels) T 1:2000 (0.3 mm Hfd "T%) 1 IR WM R < 1 '

'-afgf end A Tapelm 12000 Small end
- f i
Flat machined Body Hett:es's]e;:l
on ends centre hole .

. ﬁﬁ 2-Plain mandrels

=3 Frefafad TR % 8 ¥—
YR q@ﬁ (Plain mandrel)

1.
2. hlell ﬂ@ﬁ (Collar mandrel)

- 3. Higkr ﬁ"@?’l (Stepped mandrel)
4. $fgn 14@?[ (Threading mandrel)
5. YEKI #<d (Expanding mandrel)

= S B ——— Hi=
=

Plain mandrel ; : ;
—— Expanding mandrel

- - - - — = SR S - l.__._...._L.—-j )
' = : - 1f=—-Ft-——-F+pE=H—-+"-
Collar mandrel =T
EE— ]

[

1]
il

Section AA expanding mandrel
Bt &
' ' . = ) (K 9 = ll P 55 —
. Stepped mandrel

Double gone mandrel

fo3 3-Types of mandrels
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mmmmmmmmmammwg'W“““lﬁ“ﬁ@
ST 21 BIeR 7 T fiet 4 Wi % T Fo &1 Fard e g1 Ferk 1P et H_Hm\’_j
Wmm%lmﬁéﬁmmm@ﬂmmmwmg'wm N
ST ST W 3 AR ) T ¥ g A A S €
¥ 5. §IRT w41 §7 WK fafEu)
i ofid wHer (Head Stock) \ '
W T (head stock) TR M F T Fad T (fixed unit) B €, lalialilii AL
S 2| 98 W el €, S wrerh et ave e (back gears) qdl FRIMT fegrea (spindle) ¥R
SH=! ferafin (bearings) & faT & (housing) T 1 T g aa feusd il &R (bed) & W
(‘alignment) @ B '
9% @ s fefafad 8— ' _ N
1. mﬁmﬁmﬁﬁ(power)ﬁﬁ@ﬁﬁm@WWq@mwa
2. 3% FE-@UE (work-piece) H e & fau Hﬁmﬁ fifz &l 2l .y
3. &Y TR g faaftn seafe & ed (lubrication) ¥ @[ (means) B4 €
4. sﬁﬁﬁmﬁmwﬁaﬁ%ﬁ%ﬁa@ﬁfwmaﬁmaﬂmm
¥itd whY (head stack) & fF=faiad g&a WM e —
(i) ¥ fa (Cone pulley)
(i) TIfq aftada =4 (Speed change selector)
(iii) =9 (Clutch)
(iv) Wi giEd (Feed drive)
(v) 99 7% (Machine spindle)
(vi) feemeds oo @R (Feed directional lever):
(vil) 9®E firge 991 9= iR @teX (Back gear and back gear lever)
(viii) =& & a1 Sifad %= (Live centre)
3 T8 & WBR (Types of head stock)
¥itd why @Oe YA #1 Fad Tew@yvl | 1 98 < YR F T 8—
(i) i faxt ¥id R4 (Cone pulley head stock)
(i) frafta @=mac 3fd @Y (Geared mechanisan head stock)
W 7. AE o fehat W0 € €7 T kit |
IW— 918+ & WM (Parts of carriage)
| are ¥ frefafEd o e i —
(A) @ISt (Saddle)
- (B) hI9-%1EE (Cross-slide)
(C) g 34N (Compound rest)
(D) 3SR &9 (Tool post)
(E;I;T'l (Apron) L
(A) (Saddle)—3% 98 (carriage) I 98 M B S 9 & | . 5
TER T STI- TS T S Hehdl €1 7 A (carriage) méma}ga(;f{ [v;’a;v) W e 2 & qon 366
€, il 3G TA3E (cross slide) G AR (compound rest) 3R 3ieR = SAThTX <h1 GehT 3T W el
(support) @I & &l ¢ Y (tool post) o ferg aTeT™

i AR T T~
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399 5

954

=

Female dovetail

ﬁ (A) Saddle™ (B) Cross slide

; . Cross slide
| Jib assembly
t I_,——u_.v—\ o
|
Saddle

(C) Fitting of saddle
fa3 4-Fitting of saddle

| (B) sIH-TA13S (Cross-slide)—48 ®al (saddle) & TR SR (mounted) Bt & qe1 T4 q&A

+ ﬂ? (spindle) % HIF T=Eq (normal) few ¥ =erd 21 wie-tamse # fuch Uqe W savd 74 (dovetail

'grove)il—i'_ﬁﬁ‘l%l?@m(saddle)ﬁ@mmiﬁﬁﬁﬁmm%lsﬁmﬂﬁwﬁgﬁm
:ﬁ'ﬁ~ﬁW U9 (cross feed screw) 1 T4T Vg T (power feed) WEM & & fau WA J=m=«
(Apron mechanism) %1 ITEN Bl 2 WHFGAAl HIE-TAES o T F R P sivifed
tgraduated) F fea STl € o9y fos = (work) =1 STEYIHATTHR A9 & T (feed) foam = g1

; (C) €ged mmwm (Compound rest or Compound slide)—38 3SR 4R (tool
rest) Wt FEd T F@ FE-TARES W AWM (mounted) Tl & 4 39F A TH iwifhd MER
graduated base) 811 % 518 fiTaw 319 (swivel base) Fed &1 36 faaa aw R fefidi  fm sifwa
i1 B T8 0° ¥ 360° T ferdl Wi vl & F2 FoRa1 1 Hehal €1 SHE! Werd | A SR (cutting tool)
:ﬁr Sitd 1 Y4 (axis) & WG fFE R H W =TI T GHEA T FHREIE TES (compound slide) =
A9 U 900 U9 (compound rest feed screw) SR F=iferd faan s g1

Cross slide

fa= 5-Compound rest parts
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€ 26

Clamping nut =

fa% 6-Compound rest with parts

(D) 3R W (Tool post)—=d W, e (carriage) 1 Hod S =redl T & I 9gE ‘Hﬁ':
(compound slide) & FWR “I"-T2 ¥ fFe g 21 38 3 (tools) 1 R AR (tool holder) T Tk

& o wam foear s 21 :
3SR WY (tool post) Frfafad T&R & B 8—

(i) Tae werr &1 31T W9 (Pillar type tool post)—3d THA
SR =9 (single tool post) il Fed &1 TEH T & TR (tool) Ci)|
S €1 35 SR % 19 T 92 (Rocker plate) Tt Bl €, forad
TSR 3 el Tt =Bl S o = aen ST 1 Qe s, S aret
TS WA W 3TH WM o S 7

(ii) 3USfrT WahR @ o wiw (Indexing type tool

post)—3H THR AR T (square tool post) A1 ®R I TR w9

-(four way tool pbst) +f} el w1 2 THH 49X 3ﬁ31'1'fl (tools) =l ﬁn—cFH.

(fix) foram ST Heha 21 3% aiHR i (square head) =1 fqfan
R BT A o T & e 8 Pt ot feef o W (adjust)
feran <11 Hehell €1 39 ISR Wi 91 frght of 90w Y
 @EIfeid (automatic) ST THR | F W THAl -

Turret- lock

-lndexing type tool post

Pillar’

q Too

- Boat piece

PR

Seating -

= 7-Pillar type tool post
|

FUTHA € T $0H 3o ERE ] (manual)z;

Four way
tool post
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ar’

TR (@raj

- (iii)\ﬁ'ﬁﬂﬂﬁﬂﬁ?aﬁmm@uick change tool post)—38
m Gfﬁﬂ'{ WY (Universal tool post) St Fed € 3Teihel &1
ganqﬁawwﬁﬁﬁwwé:aﬁaﬂwwaafwwf{mﬁqm
E@%,Sﬁ@aﬁmmﬁ(toolholder)mm%ﬁﬁﬁmﬁ%ﬁé’
;,aawm'él I TT-3TE YR T |IES & A& (tool) F fou
| S-S SIS W& (tool holder) SN R <9 ¥, freds Swvl 97
TS SR Rt Sl AT § ST S B

(iv) fafeyr g &1 3 W97 (British type tool post)—3H
TR S SR T e q Wi H 2R ) T o wwa e |
TSR (tool) STe S Hehal 81 % IR TEY SR W 1 37an siter &9 9-Quick change tool post

| (tool) Y YR AT F THSA TN T W A W A Hvrer H

| T Bl §, iR THE oft siieR % Sw-A= 4R (packing) 2% 2 e 2

Clamp

_Tool fa=a 10-British type tool post

st

al)

(E) T (Apron)—3g 13 (saddle) q 921 T 9T WA 21 @UE Wi ¥ 7e BE (lead screw)
3 HE T (feed rod) F1 FUT TR (rotary motion) FI T o A (longitudinal motion) T Fge
forw T TEE 1 AN R ST 81 39 deed e B W T Fei An (key-way) el Bl & a1
TS TS H HE ﬁ@?ﬁ_&'%m%l aﬁg@ﬁaﬁwﬂ‘smm,w%mm (carriage) ?ﬁl?ﬁfﬂ?ﬂ‘é}l

_qsﬂ'af & #er o g §, I 9 (engage) Tk A (carriage) & HH-TIEE T TS I =TT S
Hehdl B , .

Feed selector

Lead screw

Traversing engagement lever

h_and wheel
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(28 _ | RUEH) T iy, 7%
a1 %

9T 7. {9 o & e =1 aiftea @il - .
A . mo 7.
s Rfirst SR 35 X & R0l B faed

pes of Lathe) (v

(Classification and Specification of Various Ty N . @ ?
T i WiEe ST € 6 A e

HICA & et ;T%ﬁlmim@?wm i e e SAnT H aS [ €, R of m:;n;}r
TS To wemiati & anum W o T WA arfieRor fe SeRrd foRA ST el € moun
(i) &9 =T (Bench lathe) (mass
(if) 79 TZ (Speed lathe) | RURY
(iii) IS @RS 91 =% @UE (Engine lathe or centre lathe) FHTA-T
(iv) 3ieIR = ECH (Tool room lathe) ' 2w
(V) $o=T q91 2 @IS (Capstan and turret lathe) (
and ¢

(vi) = WUE (Automatic lathe)

(vii) fad sRisH @UE (Special purpose lathe) _ , | A
(i)a?fm(Bench lathe)—3J% T agd SIS 3HR hl TUL e, o e | TR T T T aﬂgﬁ,ﬁq
(bench) 1 U (stand) T M 6 2 HfF TE T 790 (accurate) Bl T, TATY FHRT STAN T et

B qas UG (precision) &M@ & fau g 2 YArcHS Y 'a"ﬂ:l'ﬁ FFT.“FT 9 | Fﬁﬁwmﬁs
(attachments) Tt 2it € <1 i ok oret e & Beft €1 3 W oo & et WA B S Tehdl! © S 6
Teh Sl WIE T TFIH Fi I TheA 1 TF TR (bed) F @ 1400 ot 7 Bt 1 39 W oAfmam
30 it =9 ®1 FR-TUE Y S Wadl €1 $9% 9% (spindle) W1 A 125 ¥ 4000 <5k W AR T gepa
Bt 2 ; B
(ii) T @I (Speed lathe)—39 YHR F TIE! Fi SAEE =gd € HER Bl 21 $97 SR (bed), f&d
Qﬁ‘f@n"ﬂ (head stock) az@ﬁmaﬁﬁﬁémmm,ﬁmﬁw,m@amﬁamqﬁaﬁm I
- g13afeT sl SR @ WIS (feed) B4 5 ) el 21 9% @ (spindle) 1 =1 1200 § 3600 = 7 oA
- firle (R.P.M.) T Bl €1 TH FBR H WU F WM T TS @A (wood turning), Ted
(pattern making), WA FC, HE-GUS & fHART "R\ ¥ (centre) M, Yaell =ely &1 for
(metal spinning) FTeh S S S o fere feman < €1 gy ¥F R (cone pulley) fipe Bt 2,
. a3 3 A 4 SACWI-STCRT T N TEA S Hehar 2 '
(iii) $oT TG AT ek @Y (Engine lathe or centre lathe)—@xTe # Taifirs e 34 @R
1 I 81 <o T FoR < AR 0 T W 5 (steam engine) BRI el S o7, geifere
%51 @R (engine lathe) &&d g T TR § §ER (bed), BT Wis, 2d wiF, e = Srez s
g, i ¥ T TS T S FH A 62 A € T6 SR A we we @ v g @ o 814
iz R H A A & 7 R oA F A (foundation) W R (fix) 5 feem s 8 v T
, \ : ST g1 39 T
e Td 9% ABR o FT ST F A TH 5 R F we ¥ fafiy S b
_ = o Tq I
farega faator die fean 71 €l . :
(iv) SR gl TS (Tool room lathe)—7g 35 RIS S # oy <
geefdl (accuracy) Td UREIST (precision) ® STavaial 3 qff ;gqqgﬁq g %: SR ,Ea‘a’j
(attachments) AT STl € E’Hﬁ?ﬁﬁ (speeds) 91 JuRuiy (feeds) = m‘&"ﬂf{ ¥9 3
3’@3{@ (spindle) Tﬁw#ﬁ'@ﬂﬁzﬁ Nﬁwmmmmm%f%ﬂ%?mméi
el (taper turning attachment), aT ) HH:
ECUCE] (ta | ST SR (follower 1§st), FA T, e (collets)
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IR (@) | E»_

1o = (chucks) 3MMG FeTa1 (attachments) Tt €t §1 30 @e 3 weR (bed) Fi T=TE 135 ¥ 180
Iito Brdl 21 39 UYS @R (precision lathe) i %74 & ‘
v) WWE“{E@TIE (Capstan and turret lathe)—3q w&R =3 @ ER w 1 3
e\ ARER CO BRI G 3Ce (mass production) ¥ foFn s 1 3 = T -
(semi-automatic) ¥R 1 Tl T T W ST TR BIERIY (operations) F1 5 Tt &1 FEA
a1 <tz @l % e ST, FEeE T fese e v @ S ¥, feg 9l F ST (heads
mounting) H T T 2l ek "@T@ <l ?Fl'&m THY (identical) T % |UE (batch) TYT Taq
(mass) I T gran 2 ESl TSI 81 6 & H Fg TSl (centre lathes) it 379&n 1 gqg Wﬁﬂ.‘é‘,
i T e H € S STERTHAgER T W %2 Fidd 31 (cutting tool) & a1 v &, fredy
Fr_wue R fafir= GhRaT w3 % fau 99 e (engine lathe) i W& IR-9R SANRT F 9¢eT T
(vi) Tereferd TS (Automatic lathe)—S8 SR i T w1 o IR d91 TO&R (quantity
andquality)ﬁﬁ%ﬁ@%ﬁ%lﬁ“ﬁﬁﬁﬂ@ﬁéﬂﬁﬁ%ﬂ@ﬂﬁﬂ?ﬁw
T ishanstl T w1 . 319 I & R frofor weRm (manufacturing process) 1 % w@d FTd B
'@W%?ﬁmﬁ‘*ﬁw_(opemtor)ﬁﬁﬁWﬁﬁﬁm‘\’mﬂﬁq‘{cﬁ%@@ﬂéﬁ
@I (semi-automatic) TR &t 2l & forad w1 1 e 0 a9 a3, $9R BT STell ! §H
FT T (operator) T HE Al € TE 311 Wit wiipamd wolH BT W B 9= 9 9 §) e
WS TF T& (single spindle) ael 19a1 9§-aF (multi-spindle) THR H & Fahe 2l
sﬁmmaaﬁwwq%%%@iﬁw (operator) T Y &3 HAIMAI I Heferd T
Hehdl Tl _ )
(vii) fogte wasrit @XE (Special purpose lathe)—3ta TH EXR fesmea &1 T & = Faa &
fol™ TR 3 w1 F o ST A § A9 39 W Fo fiad dfeard € S gedt €1 3 a6 e
37 & W, Tl g 9 (feed) W e o1 @ W1 TR 96 W fafid e S el 6 & fog etevEs
2 21 Tfee e S % fou T R s # S €, 6 A YR S gl SE—
- 1) e WP @A @S (Crank shaft turning lathe)
(i) %" @UE (Cam lathe)
(ii) ‘A'-E (‘T lathe)
(iv) 3€¥ @Ug (Vertical lathe)
() T TR (Wheel lathe)
(vi) "faferas @TE (Copying lathe)
(vii) U9 %eq @UTE (Screw cutting lathe)
(viii) Wesh @ (Facing lathe)
(ix) W@l @I (Frontal lathe)
(x) IR WU (Precision lathe)
TIT 8. TIE = | 37T &1 Qo 87
IT— : , WG el (Lathe drive)
TS A 3 7 (spindle) F IR H A fafmi g S_—
(i) ¥ig foret = (Cone pully drive)
(i) i frafm e (All geared drive)
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-mﬁm;ma(?

Q30 4 : . : -
o . a3 dF (spindle) I fafesy, 1
o rmfor § T &l . 9 (A
(i) 915 forcft <mert (Cone pully drive) = ™ it (steps) ™ e (el S te (spl
WW%WW(MR)W‘%W%WW‘@W%’ ‘ "t
F el ¥5 i wfien & o o spindle F T 2T g
‘ D
( spindle)
4
et i
CRUSIE
Frt: fT
3, ¥ SE;
f———'Be" ' |
Step cone pulley
_ v.bén —- — Electric motor
. fo 12-3ip R+ A1 (Cone pulley drive)

fat 12 # viF A (cone pully) % =R </ (4, B, C", 3R 'D)-fé@ﬁ.nﬁ 215l 9 (spindle) %Hﬂ-

@gﬁi%@ﬁt%fﬁ?‘vﬁﬁ'ﬂ%ﬂ (E, F, G, H) mﬁ@%zaﬁ'ﬁ@ﬁﬁ(spindleqom

pulley) 3 GHIRR T ST 81 0 wice 1 Feraa 4 foge Wex & 2 At &1 SR vigp et w7 A
(V) Az a1 eE H A B A L @, wE SR D ud RO (steps) F A :

" yafesa v 1 WA €1 9% (spindle) i fafsr= i ¥ AU Ao F 39 WR S0 § Q e 1 T
%‘{ﬁ%fﬁqaﬁﬁ”ﬁ"ﬂh'f@"%ﬁﬁmﬁmmﬁﬁww ugﬁnaﬁ_{u_&p)a;a'ﬁ kG
=rafeed Bl €1 d% @1 ad T W B 2l | F 4 i fa

(i) guf firafa =T (Total geared drive)—qol firR S |
(shaft)ﬁﬁ%?ﬁ%lﬁ%ﬁﬂﬁi’ﬂfﬂw%] mﬁmm?ﬁqﬁﬁ%w (groov
73;_:2-{%%@ . W?ﬂmaww e _é‘:"31:"3?:!'&1'1'1ﬁF’-ﬁf(slidinggears)?"‘1
3 (spindle) ﬁfwmﬁmﬁmma fir ' @t
Fﬁaﬁ(speedchanglelevers)aﬁmﬁmmﬁ%lw : qg A T I IEY =1
wélqﬁﬁaﬁwﬁwgﬁmﬁmmmmé :ﬁa'?ﬂ F HIET §<a T € A (speed)

T TR (nine) e are ot firafia e

I e S o A g A pn i S SRR
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—— e el Wi« Al e LA R

ERTE (c1) o | E

%% (All-geared drive head stock) I Ush T e I faz & fe@mn T 81 39 U Ted
TR (spline-shaft) 'Sy’ T Hegadi W (intermediate shaft) 'Sy’ 991 AYMA @& (machine spindle) *
5, T 1 wiw S, & Al fR W T (fast) T G (loose) FRFF (pullys) =l @t I

forr T 9 e Ted @ i W FwA 8 e A, B, ¢ Wiw S, w, e D, B, T T
spindle) S3 W g 2| :

T4 YR & R | ¥ =es AR ¥ R Sy 1 wifa F=mr (power transmission) Y% Ed
Tt o =g oA (fast pulley) BRI W@ B €1 Th wlied 511 firei ‘4, ‘B, 'C # TeTE TR 99
R T HeRdl €1 TH TR T 1 g 1 A R G, H T D T IR Sy W e
m:ﬁTqI‘D',‘E’Q'd‘F@mﬁﬁmiﬂm%l@mm(power)l’TT‘ESl'@‘JﬁQESQ CAREl
S, T T WH S, Fud Bl 31 frem D, B, F e Sy W 1o feaf & we=ra @ g 21 g
3= U & 31 &k TR 6l fEHad S el : _

Pulley—l - ﬂ i
S =18 c ]
[ - --Eh --------- ‘E...
= = =
D —— F
S 3
—
= FAHEey = Spindle
G 1
Sy
B | e B L o 4
— =
L
8 )

fora 13-gof fraRa aer (AN Geared drive)

W9 10. & = Tmaeht a4 §7
ITER— &% ¢ TATEe! (Half nut mechanism)
w%m@mwmqﬁﬁmﬁﬁmwﬁ%mﬁma‘m
) ‘ i t . (gear box) =l
A mﬁjﬁﬂ Bl s '-F;E Fl Tf Nl S (engaged) 3R gerd (disengaged) & f&TT 1% 72 (half
nut) =1 AR A S 8 6% T H & (pins) T I E 7901 70 {7 feem 9 (dise cam) F @
(groove) H =T 21 FE i 9fem wer (threading lever) & iy ISl et 81 = dfen offay F W F;

‘gw%lﬁm%mq%ma@wélm%mmmh%mﬁﬂm‘\%
gl - g

mﬁﬁnﬁﬁmﬁﬁ%ﬁmm%?ﬁmqaﬁtm%mmm@m%l

Ly e a=et 0 0 = v . .
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W 1L Fafir e @ e gt @ avi F
IT—1. F-GUT & Grar gse & @ (Work holding devices) -

(i) 9% (Chuck)
(ii) @iz =@ (Collect chuck)
(ili) H¥ = (Face plate) '

(iv) @S §3a (Lathe mandrel) .
- 2, mmﬁméﬁ Tl STATEA (Work supporting accessories)

(i) grfem w2 (Driving plate) ‘
(i) %= @2 (Catch plate)
(iii) =T HER (Dog carrier)
(iv) 9 F=T (Lathe centres)
(v) Wd @2 (Angle plate)
(vi) fheeR R (Fixed steady)
(vii) iﬁﬁm = (Travelling steady) '
IR g4t AT (devices) forega avi7 ami fag 2.10 ‘@ U=’ ¥ fFan Bl &
WY 12, TS AR Y aefiga S |
STW—  TRE & ISR &1 FEor (Classification of Lathe Tools)
TR % SR F1 77y g fran o1 we $—
1. TFd fog @" R (Single point lathe tool)
2. Jg-fog W] 3fem (Multi-point lathe tool)
3. i 3R (Farm tool) _ '
1. Tt farvg @1g 3R (Single point lathe tools)—%H ¥R % SR F Feel TF & w1
(cutting edge) Brit 2l = 9 y=R TR fohan < Hehe §— ’ »
1. W07 =t faom & ST (According to the direction of feed)—éSIﬂTUT feu wm =+ few
STTER TS < ST STl (left hand) 9o 2faomadi (right hand), 3 7R & 81
- B L.H. tool R.H. tool

...........................

60°
J

Side cutting ——
tool

(i) (@) L.H. Side Cutting Tool (b) R.H. Side’ Cutting Tool

fam 14

(a) TATEET e AR (Left hand side cutting tool)—Tl SR ==ft | TRA 3w srafq 75 @
fa%@éamf@ﬁ,aﬂwwaﬂﬁwaﬁhm%:éamraﬁmaﬁmm%%lsqﬁaﬁf‘f‘”
A fR w2 gt 2
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ﬁﬁ(ﬁq) o . , | E)

Feed

A typical left handed turning tool
(left hand thumb direction indicates tool feed direction)

fira 15-Left hand tool

(b) TferoTref e AW (Right hand side cutting tool)— Fd & i siremdi =) el & A
E awiﬂéamﬁﬁﬁ%‘émﬁﬁaﬁa?ﬂumﬁﬁmrﬂméla%afwraﬁwm%maﬁaﬂq

YR 9 3R B

A typical right handed turning tool
(right hand thumb direction indicates tool feed direction)

. ﬁ5l16 -Right hand tool
(c) MWW(End cutting tool)—sH TR % Fe AR Y gR R W AR 81 S fgfem
Tﬁ%ﬁlﬁﬁ?ﬂ?ﬁ?ﬂ@ﬁwmmmélﬁﬂ 17ﬂ@mwm(lﬂndcuttlngtool)
ﬁ:@‘mwﬁl

-

\
W

“ems
.....
-----

"

Nhiy
M

fa3 17-End point cutting tool
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(i) fog ED m o ATAN (According to the fOl‘m\ p(?inf)’—gq ?ﬂmaq;ﬁ_m ?ﬁ “ﬁ‘lrvj}
(straight shank) @ §fd 3% (bent shank) AR < el 7 e EIT?ﬂ 'é'l- @ Eﬂ?} mﬁﬁq‘
waa@mmmm@wmﬁm@m%iﬁmm_ﬁ?a@ﬁm%mm
Wma:r&rm(face)%ﬁm@ﬁa@a@'aﬁﬁg@@aﬂﬁ@ééﬂ%l

S ——

(b) Bent shank

(a) Straight shank . . ;
fa= 18—-Form point tool
‘ (iii) srufara EIT?EFI e AR (According to the intended purpcse)—saH IR ) Tﬂ?
STITAM (application) & $HR W ifigra fhar T §1 39 SR W I SR FelHA (facing), T
(turning), Y999 (boring), IE! Fad (threading), IJTFHA (parthing off), WA (grooving), &Y
(forming), SITHR (recessing) MR &MfE % 1 F WM W 2 .

T TR FTE T SR fFa i o goaten e % A S F @ W @ ae
FEEEY Y T fm"\c{ Rl Y &R (surface-finish) I Eieit 31 S99k SR W 37 3T 1 &4
(roughing) d1 F’lﬁ? (finishing) 9™ o9l § =l <Gl € ' ’

484

Right hand  Righthand  ° Right hand" Left hand L ‘
. S , efthand - L
roughing finishing facing roughing . finishing ?:c?rf;d
Round nose Round nose  Round corner Groovin i —
. ) 19 Rad i :
grooving turning forming undercutting formli:z Threading Threading
parting : HEHe

f@= 19-Lathe machine cutting tools according to the intended purpose

(iv) Fator fafir & @R (Accordin
- g to the manufactuyj 3
IS (forged) 31T $TIYH (tipped) 3SR Feam 31w ctu 1ng%neth0d)—31:r MY T 3 30

A AR E S T e e (1T SR 9 21 € ot o it o d o
e ) W 2 TS T A 1 5 T v e s s A

R s————————— )
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TRTE (S9)

ST H ST 2SR (tipped) R 3 FW ¥ fa @ i, HHeE FENES (cen

carbide) 31gal =HI-fAZA (ceramic) F a7 (tip) 3Agen fae
[ § G9Q T TR (holders) H Ihe 9

f@ 20-Forged solid type lathe tool

mla.ﬁﬁwm@ﬁmﬁw’é?

Tool Holder

fa3 21-Inserted bits with holder

I—  TRIE WA (Lathe operations) |
TR WA WA wwR 1 wifpad /W € f gemm Qi § st T

(A) QAT HfeRATE (General operations)—
1. i 2fm (Plain turning or sliding)
2. Wy M (Step turning)
3. hfgm (Facing or surfacing)
4. 9ifén 3R (Parting off)
5. <u 2fm (Taper turning)
6. Ihsig <A (chentric turning)
7. fefem @ awm (Drilling)
8. oy (Reaming)
9. WdEH (Boring)
10. 9 & (Thread cutting or threading)
11. =fem (Knurling) -
12. & _2fm (Form turning)
13. Jfam wd syvey wfen (Grooving and under cutting)
14. 2 (Tapping)
(B) fasrg wfemamt -
1. 39=HY (Grinding)
2. ®iGEn (Coping)
3. fasrm (Relieving)
4. AR (Milling)

Scanned with CamScanner
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@ |
- z e (@

5. =4t WR (Key-ways) ‘ 3
6. & oMM (Spring winding) ' ' A (iii)
7. T&f (Spinning) o \ (iv)
- WY 14, WOE W QG § ST T S &7 ne) 3 A
Rl &R T der (Drilling on lath® _ ™
' Pl s @i (face plate) ﬁm%

R R A (drilling) W 5 o - ATS T
Eh?aa (drill) ﬁ%m%wﬁamw%ﬁn@mﬁ%ﬁ;

Ts9 I (dril chuck) o &g (sleeva) M @ St €1 T \ - .
¥ % A 91 ol § geer o 2 o e =1 i e A S A mms erEad
fo <9 =1 farg (point) sAIT I T fog 3 WY Hehsl (concentric)\%ﬁl i $ 35‘35‘ <Al @ | Ty
mﬁmmmﬁ‘lﬁ?{@ﬂamﬁqﬁawm-@v@ﬁgwﬁ%améﬂmﬁmqﬁiﬁ(hgnd

wheel) B T 34 (drill) 7 FEETS & A F €1 AR T IR (blind hole) ST A

et ATifeRd (eranduated) g 3'H RA o e

ézﬁﬂaﬁmw%wmqw -
47 (drills) F1 39 9F T T ?:'W? (vi

TETE AT9aR 9y R Sifhd HT ol F ¢l G T =R F .
fa=1 =1 e @ 9y &7 21efig YO’ (axial advancement) ﬁ'qﬁﬂ feran ‘-’ﬂ wl €l (v
' e Chuck : |
: (i:

—I_l \Work-piece ‘ E - (x
, 1 o ' (x

7

7 Tail stock (inden
‘/(///"’ .

_//%/7{ SITETAR

,‘_
Speed ' -
. Tail stock quill

@ 22-Drilling on lathe

% i TG TR W 31 fox @ e A & oI & g W s @ i e
{ﬁmﬁ@maﬂﬁamﬂﬁm%lWﬁ@@ﬁ%mm@léumw_WWﬁﬁam%n

sﬂwmmwﬁa(hole)amaﬁﬁm%éraﬁ?%fqﬁé?m(guide)mmaﬂm%"la@
sifiss X Fog S TG 94 1 S-S aHg e W WiEe I 2T a5 At $9H Bier (chips)
[T AT P o § 9 A% (drill) T € 9 S W

T 15. 98 & g a @y _ 4

Fer—aw 9fedl (threads) & Tl o Frfafad €9 §— m

(i)m(Pitch)—wﬁs‘léaa%ammaqaz@éwwwﬁag{ﬁ,sﬁqaﬁqﬂ(axis)%’
FHRR AR ST, fr= e € | C o _
© (i) frer =@ (Pitch diameter)—7¢ T 4 W U HIeul 1w = Br 31 Foress =1 & a4
e o 98 @ oA 1 TeT F F2 g YA B SIS 9 g UM F AT SR Bt §1 7 ww KEE 1

& 21 TEfA TR A 39 R F SR E— '
- _ , pEIC
fra =1 = fafa = - 92 #t vwa g ' (dept

Pitch diameter = Major diameter — Single depth of thread

.

Ly o S
_‘\El’j ot
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oA A Sy A I TSR

IRE (T19) : | E

(iii) farer @57 (Pitch line)—fT= 5 FreafrE = F @l # fie @ wed

(w)g’]ﬁa{m (Major diameter)—f{&si ‘EEQ'TEI'{ 9T ¥ TN 92 A9 &1 9 oI Fed HEEEE
35 EreEr A T SHH SAfHHT B 2

(v) g = (Minor diameter)—3% 5t SRR 91T F 3187 & ehaaq 19 IHH! FAaH A el 2|

Minor diameter = Major diameter — 2 X depth of thread

_ (w)aﬁ-’,‘q\TBﬁﬂETIé(Depth of threads)—3% g1 47 (crest) T A (root) FARUTTF S
mmﬁqﬂ@ﬁélmmﬁmﬁmwmﬁmmma—

D-d
2

(vii) STSUHT BT (Angle of thread)—F IS %1 3 e e & for w1 R frerd € 3% 41 1
10 FEd B

(viii) 2o I (Helix angle)—3e % gma o w10 =1 fire =ar T 4t (axis) & o I
Sferer G 9T T 1T 61 R i e €

(u)’ﬂ'ﬂ(Ciest)—Eﬁ oz = Frach Hae &l 9 wEe fire €, ’iﬂm';}?{?m%l

() moot)—q%aﬂﬁaﬁmmﬁmﬁaﬁz 'm':l'qji(root) Bl

 (xi) A (Knurling)—38 fFan & s1g = e 78 &, afes aTe TaE W AT SR R g

(indenting) &1 ST 21 T1feh ITH I TG & T G IH T BN ggaTEh YESl 5 Tkl 78 R
Wm%%maam(knob)whmaﬁma

| t=

farm 23-Knurling |
@ w1 ¥ fou uw FoRm ¥R 1 26 WA @ S Fe SR (knurting tool) FEET I
we 16. faf=r == areue = quiv @ity
A— . HMa&US (Cutting parameters)
mm%mwmmmmmaﬁm%Wwwmqﬁ@ﬁwﬁm
TG UEA T e T (cutting speed) TS WU R (feed rate) fAvito = 31TT F2 H e
(depth of cut) fdte i TRyl wdT AFETS i
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v .

{38 3E o Uit

, ' q@—q surface speed) 7T why; '

- 1. & if (Cutting speed)——?n'_rfq fq wE-TE i t'on:)ﬁqg‘f;'}gl 78 FE-GUS F Wﬁﬁ:

=T (peripheral speed) 3 Hra dten TR (directly P l.oliﬁornlzi? e @ et wfd e & o7

\quﬁ(mint)maﬁm%wmaﬁﬁ?ﬂﬁ?ﬁwm 3
ST & 2 SR WReper fer wm fdl Sl 8

Chuck jaw
N ] Knurled surface

N—
N \ Grip sleeve

{

-
(- ———

e

Tailstock centre

Knurling tool *
2 24-Knurling operation

A, v = PPN afz wfe firre
1000

e, V = & T, WX ufd e F
D = F14-wve & =4 fadfte #
: N = FE-Tvs &l 9, r.p.m.ﬁ'
1 g9 AN §9 W § T R @ aa e—
b VanN .
12
s, V= % i, W S e §
' D = wri-@ves & =AM 39 A
M:W—E’U@,"qﬁﬂlﬁr.p.m.ﬂ : : ' '
@rra'q'sﬂqmﬁw'@ﬁﬁ%maﬁ?'ﬂﬁmw(se]ection)ﬂﬁ‘ﬁﬁfﬂﬁﬁ?ﬂ%lﬁﬁ'@

wq@ freifd 8— | e
(i) TTET S AT 1Y HT AHN—F3R HIGeT & feTq el w1er w9 iR 7 arqehi % o stferep T

It 21 |
(i) ST STg e T T, 7 e W % i ¥ o e e 5 s e fe

gz SR a7y Wi & fag we st T Wt 2l |
(iii) FTH-TUE HT AT A F F-GUE F T e WIed 3 B2 o e F

(iv) T T TEE—SIE1 Tel T2 T e et 9 o1 D12 = 5 pref v 35 oy aifers 7@

STt 21 |
(v) sty et ¥l < e e <t i e S i 4 st e v et e &

1) TROT T S—FH T F foIu T
. (vi) fer Wawf@ammaww%ﬁmﬁhmmr@aﬁ
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- E——
TE (|9q) 39 )
F
—
e - T 3 TTTTTTT T v i =
(vii) TTde® & JAI—TA0 &1 TE7 33 T 47 99 3w stuw vl wm wed 2
. - - . -~ . . & - I
.. . iy v e ot o e e )
‘111 - ¢] « @l w1 I, N Y, €N MES = T == T [ p—. b sWiiew  Poves
viii) FEAI F Y e
‘. (d A1 9 34 LM T F T AR L
" o — sl s - o ——v—y T T -~ 2
qTeT, qer HNA & IMe WO WM e a3l S El

. & L - = s o Y ™Y - - =
(lx)m—'ﬂ.’ qrd $aR—=1c =<1 "] e A SETE: AR irt L ?| N TAR TN 30y t:'v: 3

v o - - . - . —r . - - -~
/4 giEt F1 B T @ Fa4 9 $H § T3 9NEc)

e fy e £ .
ek >C - v:—rr—: ™TITLIT T O - s - @ _ - -
(x) |47 QITER{OI—AIG Hiu® HAAE SR IT] @ Ja¢9F 0 21 0 T4 9= W 3iyg s g

(xi) FTE-TIUT & GHF—A2 FIE-TI7T T TF (chuck) T it =T ws grn srafus wagd @
w5z T A A wd e s T A f .
(xii) 2T £ 30171 e R AR MG A e | Y AT WA T AN ENTT (feed) RO T WA B
¥y 17, A 3 WO T TS 82
THT— Tt 3F[UT (Speed Ratio)
nfa wum wEA gfEE va wewayl s dour siteed w8 rweren @ sfeneas il
(operational speed) WIE @l w1 esttfafon wrdl W e fafy= saen sm gherd machines and
devices) T U A2 R T8 (speed) WA (transmit) F11 8 50EaEa 150 1 gr strrrgan @l il
F for fafir= TeM (drives) WA faw wma @ 3f—
(1) 9221 AR (Belt drive)
(i) = =91 (Rope drive)
(iii) ¥ 9@ (Chain drive)
(iv) fr =™ (Gear drive)
e qUT dferd I (Drive and driven shafts)
fam Wi gT oifad i &1 S €, 39 A : wifqe e fr wifee w@ A w39
frraai & feo wifa 3rurE (Speed ratio for gears)—3al A fraQ A =@ (driver) 441 aferd
(driven) frrl =i 10T fqdl &1 A9 3TAH Tfd 3UE (speed ratio) Feerdl 2l
1 o Arers e % ¥o Yo fHo (r.p.m.) d41 fg=t Eltfl’l WY NV, 991 d, 3 Afaa frrar  fer 310
Yo filo T f71 7 =A FHA: Ny A1 dy 1 <ffer <1 Az fired i o gpeien zmes sman: Ny 49 d,
e <1 fifsm frgdy = fo= geiE an (pitch cirele velocity) 0 w1 gnfav
TId]N] = ﬂtlzNg
N, dy it = o PP
N _ 92 (S50 Ho fito mmvita nfa F wrpurdl el )
Nz (11
T = fem o wr wfa fie

Ny _dz

Ny d

A e (driver) aem e frri W El # W w1y
pitch) P 21 4

& i i ireular
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ndy _ 12 (i A O

i T T gv 1€

dl _ Tl @it

d T i e

4ght side

34 A&N, o ] 3] gf:a‘-ﬂ k
N _d Dy sfr=t =l

il W (speed ratio) = Ny a2 TLI sachine)

7 el &

aifer 3IJUTd TUTHT (Speed ratio calculation)

vﬁmﬁmﬁmnﬁﬁmwﬁmaﬁuﬁﬁmmwmﬁméﬂ(mﬁ % eratin
mvﬁ'ﬁﬁum)mwﬁm%aﬁﬁu%(maﬁmwnﬁmmaﬁﬁmﬁmmammwﬁ

ESpikt

e Tfd U w1 MO F ST bl 2l e
vy 18, fafirT TXig Suwe @ auiT wif bzpas s
I— WRIE 399TeE (Lathe accessories) n 4
w%%maﬁﬁwmﬁﬁ%ﬁmﬁﬁﬁmmmmmqm (ii) ¢

R #1 A T T O § qe $ S g i A ate r d— (i)
1. &4 F TR ard STEEA (Work holding accessories) (Qv) |
2. T Hl TN g7 aret ITHIEA (Wark supporting accessories) (i) T
1. Tm"l?ifa-ff WH-E%EITF\I'W (Work holding accessories)— (bed) H

(i) 2-31 9% (Two-jaw chuck) g Bl
(ii) #1-<1 = (Three-jaw chuck) . : ol q;{ﬁ.
(iii) ®R- 9% (Four-jaw chuck) ' o Bl
(iv) ENc A =% (Collet chuck) o ELI IR
(v) HE-<1 @2 (Face plate). | | Iy fF
(vi) &Y #2d (Lathe mandrel) ‘ | (ij)
(vii) T @i (Angle plate) 3 ' fep ST
ooy : Rt
(viii) §gF 9% (Combination chuck) . .

(ix) 91 1941 59 =Aferd =F (Air or liquid operate chuck)
2. I Y WERT &7 aTer SUMTYT (Work supporting accessories)—
(1) I T (Driving plate)

(ii) m "%5!2 (Catch plate)
(iii) MM HR (Dog carrier)
(iv) T %% (Lathe centres)
(v) frre @‘eﬁ (Fixed steady)
- (vi) Zafent = (Travelling steady)
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wE (@) | | - D“
. WeT 19 ma'{am%’ T & wan ferfam)

FT— YRR (Bed)

@O T &% W (legs) & FW TRR (bed) fcﬁzﬁﬁmmmmmamnmmmmamw
Rafir=r feer @1 SRR ST o 810 &1 36 aRff @ (left side) ¥4 ¥ (head stack) 71 T T
(right side) T=0 ThH (toil stack) fthe fehan < 21 98 W& (bed) e i 91 woew W foafy © v
H1 GiaHT ¥ I Bl H&R I Himar (operations) F HHI Fdd IER (cutting tool) W U= oA
lﬁfﬂ?aﬁlﬁﬁWWW%IWmWWﬁWWWIWWOMhe
machine) % ¥&R Y&: TF & @UE H qa@ 37 gowdi R (close grain cost iron) q BITHT 91T 9 &
7% el 3794 fa¥w IO % HRO G WA (easy sliding) F G YSH A

&R (bed) & T IEE o (guide way) a1 QFHE?:‘,% (slide way) & B4 B S qREeR s
(operating units) & SAF-NS =AW § Hara Tq’ﬁv_'q'n'{';’f g

HER & WHR (Types of bed)

wﬁa’a’wa’wﬁaﬂa i % WY qegh o o #1 38 MeS A (gmdeway)mwrsfaﬂé
(sliding ways) F&d €1 31 MES 9 ¥ AR TR (bed) ﬁﬂﬁﬁf@ﬁ YHR F B B—
(i) S® =R (Flat bed)
(i) 9 =R vV bed)
(iti) TYH TR (Combination bed) |
(iv) Rfe =R (Gap bed) == F'vi‘a 3§d
(i) =" HET (Flat bed)—39 SHR Fi FM a1 TR
(bed) 1 foed & 9o THH YN T8 (bearing surface) #f¥®
Bt 1 TH YN & G H BIe-B1e U] Bied (chips) 9 ¥d &
U A I FTEAT et 21 FTEeR SROT R ISl (accuracy)
T Bt &1 TEH A (carriage) w1 e H Ao i o 21
TE 39 TR & HRR T8 (rough) W& Rt Al & fore & = ‘
I ey S S ¥y fo= 25-Flat bed

(if) "=t HER (‘V bed)—3Tehe fosHE (prlsmatlc) 37erel] 3% V' A ST TSR (bed) e T€T
R ST € Fiife 371 aEe % FRO1 F1E (saddle) T HER (bed) F ¥ Fem (chips) Ta1 gt A
3 G 3 o A Tt FEITEAI TE Tealt 91 T IS (contact surfaces) WU A1 TR B | 91 S0
=l . :

Lathe bed

fo= 26-v’, Bed
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.é@ | @\mﬁ B,

9 TR A A HER (bed) 90° F N T IC VT A T ey
9 Ol 29 (guide ways) 351 gl €l HEK (bed) F e =1 @R & FHfew Hem (:1Iignm:::
1% Wiaga e T ged arl ‘ )

(iii) g H&W (Combination bed)—3HHa 9 9RE (fla t), Hm\ﬁ{w ('pl'ismatic) .
SR Y F A fr o €1 T = A (flat ways) SR H F TS gy o
ufereretl 1 T 3d € g1 e g, fews qmf (guide ways) F FH FRA g 1

- Heavily ribbed =

R1E (&

V-slides

Heavy construction
fine grain cast iron

= 27-Combination bed

(iv) ReT FEH (Gap bed)—48 W& (bed) i T 76 31 for o0 FT GER (bed) T
T Gﬂﬁ &1 foryy i ¥ (head stock) % 98 T IR (gap) w1 21 eifern == fifird e (gap bed
ar@'ﬁgjsﬁmé;wﬁﬁmm(swingsize)aam%amaqfwm%amfm ot Gferar i1
m‘élﬁﬁléﬁammﬁmﬁaﬁwsﬁmgﬁmmwnmmm%isué?favﬁﬁagﬁi?ﬁ'
mﬁ%m%ﬁqwﬁmm&%ﬁmélaﬁrﬁﬁﬁqﬁ%mw(saddle)Eﬁ“wfrd?ﬁ
((1})153)(1 fr;(;;)rq & %ﬁlmw#rmmmvﬁmmﬁ (preci‘sion lathes) ﬁ'@m%w

T 20. TG % A T T4 W 2 :

I— ' TR & (Lathe centres)

HBR (Types) ’
TG &g (lathe cen'vtres) frefafas TR F BN . feery
1. WTEINOT 7% (Ordinary centre)—3 Taifya win 4 e if i
K - S S 21 1 Tl 3 form 37 N g et
&1 10T 75 ﬁmﬁ,mzﬁ:w%fmm@mél%hﬁmmwm%— ST (
A) Eﬁ‘[ﬁ'ﬁ Eo (Live centre)—3Ig Iid wHy (head stock) & foqved witg o fpe gl A
mww*waﬁwé’mhﬁm(pointangle)60°ﬁm%\ﬁm‘ﬁﬁﬁfﬁhﬁﬁﬁﬁ%f

(B)
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e (@) | g E‘-

Female centre

Sutvel V-centre

Self driving live
centre

Ordinary centre = < }---
common type

Tipped centre [ %:D _
Half centre - - K ---
Ball centre G<

Pipe centre” S i 8 | P IE A
Inserted bit
Insert type : N :
© centre - in%l .
W
Bearing
End cap

3
3

Revolving centre

~

fa= 28-Type of lathe centres

(B) T %% (Dead centre)—48 =5 T (tail stock) fervea # fthe fepan ST 81 % fevse #
@nglﬁﬁwﬁ?ﬂgﬁ Wélmﬁlﬁw (point angle) 60° @mgﬁm%ﬂiﬁ%ﬂﬁmél
T FR I T (friction) 3 HRU 359 Tl § AIIH Tedl & au1 o<t ForE e €1 Tl feaferdi §
Y (tipped) H5) =1 wam feman <l 21

o B i P | rety [Vt T s aies S0 Ml B S0 3 b S TG, R T I M S NSRRI e 1 T e -
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s i

m——_. ¢ i



1ETh) T |
{aa Sl Mirera (@
Ltre)—E A &= (dead centre) & %QE -

2. wraize smrgad % (Carbide tipped centre) RO
1 o 3 e e e S (carbide BP0 % T
3.‘6|1Fra1_'<£(Ball centre)—G’F’Ti‘:‘_I W#m\?a e = Skl JTF fara WE;SITRW 3
St # T e few ¥ @O @ F W W © gl 1.
centre) 1 AN foha W . : Y gicasl
4.@%—3(Pipecentre)—3€ar‘§a“_m%WWWWT@W% : mﬁn% ;\
| ul

Graa sia F ¥ fom &td € , .
T S _agéaﬁ%ﬁmﬁmwﬂaﬁm%mmglﬂ@j

5. 30 <187 &% (Insert type centre) S
\wwm%wﬁﬁaﬁﬁmmW@ﬁﬁﬂémmg' :f@
‘ 6. 3@ % (Halfcentre)—?ﬂa?'_ﬁ'#‘aﬁgmllfo’ | [ a

- w e s, forws R e yam (Fad 29) & STgER HE g : -
B @ W F R S g, e FR A W | iy
ToE T 31 T T B R % FH-wvel % fag #d € )

7@@ (Revolving centre)—Hd ¥ % <dl @l W _ P

FO F AU 39 F F1 w4 fFw S| g1 39H drel § Th 9 ‘ Py
forafar @ TR AR foafin fire 1 S & e 98 < & @19 @ | ‘ ;

R ST 21 38 Tfor-Tfed % (frictionless centre) 7 wad Bl

8. ﬁ-ﬁ?éﬁ(l“e-ma]e centre)—gﬂﬁiﬁlﬂzﬁﬂaﬁ Eis g1} ¢ hat cent W;
fepen < &, el S % AR W FeveR R T a1 wehe 2l SRCIESEEEE L

T HF H 3 F WV YA F SER A o e B | ' T -
9. fraae dt' &= (Swivel ‘V centre)—5d = &1 AN 39 Sal ¥ o0 T & T8 TR G
(hole)?ﬁﬂ'i}l .

}O. WWH@?% (Self driving live centre)—3d ¥ W (head stock) fequed §q
ST 21 T T 7 B € S S 6 g o H u @ At  weifmefin w0 6 ) s
e {4 (grove) FE T €1 A, S F Wy www! Ml sregt @ @) :

U 21. ST e 2 WG e F wwem w0

I— o ¥4 ¢ GRIE (Capstan‘'and Turret Lathe)

%quﬁzm,mma@%@m(centrelathe)%ﬁﬁmw% : ¢

. _ ech A | Shrsieh TR W
ﬁﬁéﬁmmmﬁﬁmmmﬁ@ﬁzmaﬁmmgmﬁmww
?ﬁﬁ{lmwﬁzmm@ﬁmmm%amwﬁmfwaﬁanqa;mamﬁmmﬁ .
1 ST I G I TH 9 T IO TS B 1 o ST 1 (1 duction)’
FHEY (identical) FT4-@UEl 1 M & fu fmar s 3 T rodt ’
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TR (c19) : | | E

¥ E}El Bl BRI (Classification of turret lathe)

T TR, FE h TFR (types of saddle), et F IRIW T feon, HFamd WA H AT
i SR W 3 9t § 9l Wt €, S Fr wam f—

1. ﬁzm%mﬁﬁw%m—mmmmmﬁmmmﬁmm
arifeecor £ TR foRan S e —

(A) ITU 2 WAL (Vertical turret lathe)—37 @R T I WY (column) AT T 9T YR
gra1 g1 3MER (base) W Th T4l U (circular table) 3R B § S 319 ITW 319 W Al 2l
Frd-TUE 1 T8 T HE & A0 305 B (radial) 31991 TR (parallel) ‘T @1 %2 3 €1 faed &
w9 H 7@ U9 W TE A ST, FA BR A Gh AN G G § s FH-wUe $ el S g
FH-@Ere W AT SR W WA F % e W iR 2 9 S v Wi (side heads) @ BR B

(B) aﬁﬁff{?'@ﬂﬁ (Horizontal turret lathe)—3 TiH i %W{ER—I AT HISQR el it TR B
2l gohell H| T TH aifes =T (bed) Tl 21 ISl 1% R GBS sifast faem (horizontal direction) |
Todt €, A9 22 WY (turret head) + ‘{:H H1 e I<T Bl B

(C) 3T 23 @UE (Inclined turret lathe)—39H HE-TUE F AR V ToHrE T4 F foe 2@
¥iid i &fas qel & Y FqHR: 15°mmﬁﬁ(mouﬁt)ﬁmm%1m€ﬁmwwa¢mﬁ
W@U% (inclined turret lathe) Feaa Bl '

2. W%W%W—m$mﬁ;mmmﬁq Sy feman s 8—

(A)WWWW(Capsmn or ram fype lathe)—39 TS ¥ YSYTHR 22, e & -
TR & TF TAEE A1 T W A B € el SN & 3T S 9Hd 9rel-9 n-Uie TEEn
mmélﬁmﬁzﬁwmﬁéﬁgﬁammﬂmﬁﬂqm I qqlﬂﬁﬁﬂ]?{lﬁl'ﬁ?ﬁ%?ﬂi
=79 91 B &

' mzﬁmﬁm

(Slide cl
/8 s\ L
T 9 ()
(Capstan head) @ \ \

TWES (Slide) —]

BISH (Bed)

(Star hand wheel)
.o 30-Capstan lathe

(B) Tt g =¥z @TE (Saddle type turret lathe)—3FH F1St F FT TS 7l el 3R 2L wid
(turret head) Hien F7at W & IfGd 2l B 3181’(1\3?[31'{ T (tool feed) $ foru 13t =1 € = FgE
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@ L G Iy,

N : HTIfH 7y
& , 3 g?ﬁﬁzﬁﬁﬁm %:
mg'mmﬁmmmmnﬁﬁm% El

W%(tool)waﬂmél | maﬁﬁrﬂﬂmﬁf%aﬂmwm%
W (machining) =<3 3 fora 7 wem ol 81 4 9 Ca
| | 2 e fmﬁid)
s —8 (Turret he
ST 5 GLD % F@t (Saddle) -
(Bedways) oO°TO ] e i
° 4 (Clamping levgr)
———— X = A
S| I g
(0) sl
el
(/ 1] _
- fa= 40

(A) B TS (Bar lathes)—§9 TR i FueT gal T2 @S H FE-TUS Tl THed & foul
FHAE TF (collet chuck)-TM Bl € 741 A 3T Y (bar stocks) H 3R oM  fore Ivarh &
T ST GEIA: IR Wi § FIEY (identical) 97 & IS IAEH (mass production) H B

(B) wiferTt 7ty (Chucking machines)—3 Wi & -1, ©R <if, S¥eran aMfaet (air) 991
BT € T §h (AT ST €1 TR TEA ST A (castings) Ao BISHT (forgings) T
(individual) TG % YA & faq g & | |

e TR ¥ R R 91 T S A E A e S

4. §g& =¥ (Combination turret)—3¥ Yol 22 TS (hexagonal turret lathe) @

. S )
a9l gHh1 T H\‘Iqlfq Fal & ﬁ'ﬂl E‘Fﬂ él _{{Tﬁ LA FI3t & S q?_'\aﬁuﬁq Eiz ‘\’W (Hexagonal tur
head) & B Bl e . .

. 5. U U WY T (Surfacing and boring lathe)—g'{q FiHF ' 7 3

Hed foeshel el €t 921 T whimard 2% vid W o Wm@aﬁmm (lathes) H@%f;fl

TRR 2¥2 i B & Fe TR 90° % Fivr 1w s Tl B T mi W
SR (tool) &1 Yy e T TfER e b

He 1 T I F F TH GE T AL T 202 (b ,
Tohd & 991 STH 3 SR ¥ Ty T FE g q%‘_’;‘;l;‘;{lbars) amm(reamer) anfe s fat

‘aog
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— _ . (Milling Machines) -

W 1. Yihd s wdes § 3T o1 WHE &7 ]

TR— Y Fedd

7% T TN S 1 gee! 9l e g8 W R 2 i % e e
g Fed g1 I F T TS 9 wds S I S R R Fe-wve W S s O 9
mm%1%@aﬁm$mwﬁlmmﬁmaaﬁawawwsﬁ'-ﬁ(hehcal)mma _

TFd 1 Bfetad S (helix angle) SfI0Ted] 1o STomEd &1 Tehar € den 3 SJTHRWWER'E{EW
s & g4 & foun Felk wd @

‘Qﬁlﬁhm (mllhng cutters) WW—W Fciehl a‘ﬁHT{'UT = R 3} fEn
Tl §—
(A) A F TEE F R T—
(i) 39 FdF (Solid cutter)
(i) f&== 3@ FdF (Tipped solid cutter) -
(ii1) 9T Y Fah (Inserted teeth cutter)
(B) %27 <idi & fiefi® il & SMuR |W—
(i) SFTEE faifaa S (Profile relived cutter)
(i) I&qu famifad & (Form relived cutter)
(C) Fdeh I Yehed &t fafy & FTaR—
(i) e 21y Tda (Arbor type cutter)
(i1) i T[T Fdh (Shank type cutter)
(i11) el 239 &da (Facing type cutter)
(D) FdF & o H fawn & rgEr—
(i) <feror-g=a it Fd% (Right hand rotational cutter)
(i) 9M-g& q:uﬁ wda® (Left hand rotational cutter)
(E) FdF T <fd F e e & ATER—
(1) FHAERR a Hitht €fd o (Parallel or straight teeth cutter)
(1) E‘f&i“’f—m tfete ®a® (Right-hand helix cutter)
(iii) am-eq Tfeia wd (Left hand helix cutter)

(iv) TR &feeg 21 shde (Alternate helix teeth cutter)
(F) Fds & wdnm & 3TTER (According to purpose of use of the cutter)

(1) A= 9gferda @ (Standard milling cutter)
(i) faftre yftrsds @de (Special milling cutter)

Scanned with CamScanner



G mﬁa%
T 2. T fafent we § a1 @R wHE §7 o f
IE— wHex! fafent #=f= (Planetary Milling Machine)
¥ SRR A A A hrf-gve 71 W e T ¢ TE B (cutter) T Uy (Plemety,  (c

WW%IWWW—WWﬁTq??Qchch(m%aﬁGﬂ{ﬁmm?rm%tmmﬁiﬂmﬁi 5

WEWWﬁWﬁﬁW%IWW?ﬂWW@Wawmmﬁ%

ﬁm%ﬁ%mammmnmmmﬁmﬁlmmwmﬁﬁl(a)aq

o fe@ T 21 (o) 59 fagra w1 e A T % o ae (b)ffmﬁmwﬁw%m
T R .

(to be recovered)

(@) " (b)
Rra 1-Principle of planetary milling machine
W 3. fafer wyft % whret g frfiam -
T— o1 a1 (Working principle)

T WA | Frd-wue (work-piecg) ! G Y = (table) W ¥ fggr W1 € aq1 @
F T T 79 qID T S € Sare o iy gy (rotating cutter) ¥ WTyey Frd-@%

fem 2-Working principle of milling machine (a) Milling cutter (b) Job

Scanned with CamScanner



Torfetar apefiet | ’ =29)
FE-TUE A T F T M F W H ST (longitudinal), 39 (vertical) T91 A
(cross) T feenatl ¥ e fean < vk €1 9% Tie T4 T (manually) 1 w=iom (automatic) {1 S
21 FdF (cutter) % U U (rotation) FI Breaw ¢ 3T T 7 A B
Jfehdd WY (milling m.achine) 1 W4 e FEf & fau fean < —
@ Efz'_'f TER I RICE 3T|"_Tfﬁ31' el W A whmam (machining operation) %% &
| ' " '
(ii) aﬂaﬁzﬁama@?@ﬁmﬁ:ml
(111) 'Fﬁ‘a aq Eﬂﬂaﬁr{ aN (straight and helical grooves) FeT F e
(iv) firr 31fe & 3 e & o ‘ ‘

(v) 99 (flat), dfas (horizontal), <TG (vertical), vﬁ“ﬁ?(angular) AR FE9T Rl
(formed surfaces) =1 fmfor &3 ) - _

foa 3 % yfrerda wi gr1 ffifa st 1 femmn w2

G=

fa= 3-Components made by milling machine

YT 4. Ylrahd= Ayl ol St sifaal :
T— - Yfiad w=iE & SR, wfir favor e s o
SAA FR H faf= TR ¥ gftedd Wi SwE ¥ ad S R %) e w3
AR (design) & ITAR fomar ST 21 ek @R T8 =1 TR 9 86t 3—
1. W9 991 H-FF YfHerd 79 (Column and knee type milling machine)—37 T¥i= ! f7=1
TR Tifid fhal <l 8— -
(a) T YA 799 (Hand milling machine)
(b) GTet 1o &fast yfrerda 7eAA (Plain or horizontal milling machine)
(c) 35U YfHehd A (Vertical milling machine)
(d) T gfiehds T (Universal milling machine) .
(e) HagMEl e gfHehda T (Omniversal milling machine)
2. R em ga qfedd wei-3= F JaR i fHa s e—
(a) T Yfahda I (Simplex milling machine) ‘
(b) Tg—vid T gfired 73 (Duplex milling machine)
(c) -3 g gferda A9 (Triplex milling machine)
3. gudelsh NER & gfaedd A9 (Planter type milling machine)
4. fodrg W =it yyftrerd AR (Special type milling machine)—3 WY fefafed yer # 2t
(i)' q\tri‘—[ T 27991 TE %Iﬁ'cﬁ"-“{ 7 (Rotatary table or continuous milling machine)
(b) T9 erRY e WY (Prum type milling machine)
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(c) TEa i T (Planetary milling machine)
(@) T feRdd e (Patograph milling machine)
(e) STEd g 7 (Profile milling machine)
(f) <aa it syftrehea #eiA (Tracer control milling machine)
(g) frr =ifem T3 (Gear hobbing machine)
(h) 9 gfirehd WA (Thread milling machine) ﬁ .
o 5. Tt it A Ud e i qﬁaﬁﬁmﬁ@mwl
ez e e T e el € 991 TXE (lathe) ¥ o T T AT Ty
(useful) TR < & i 36 W s T SR S FE € F A S ST s

T < & STl WA € S 3| o2 Tra yfFdd 79 (plain milling machine) H ad 39 TR

ﬁfw%ﬁmﬁaﬁwﬁr{aﬁﬁaﬁtﬁmﬁ_mmélmﬁawaﬁamaﬂm

' (circular swivelling base) 9 ¥[HdI 2l EH?W T et & frem eifsa g g T s "{ﬁ T I 45° Ea

ﬁmmmélmmaﬁ%@%ﬂma@mmwﬁvﬂanwam\m%m
mﬁm%ﬁmﬁma%ﬁmgawﬁ%mm%mmgmﬁ%mmmm
mwmmmﬁﬁm%wﬁmmm%l@aﬁﬁaﬁmm%@,ﬁﬁﬁm
s < AT TR ) T i R R AR S fir, T frar, g fe, T | fAfem ww

- Qi) ST Wiy

aof g o

Lo

al ol

ST o <1 T £1 78 W IR 9 Feel T T W A G of S & S W ¢ T W

mmz@mﬁa@mméﬁmiﬁﬁmm%l

fRr 3-Universal milling machine

(c) Hﬁ'{-‘l\ﬁﬁlﬁ CIECTER: e (Omniversal millin
A T et e @ it e G weh € A 5
A A S SR G A Rl o w0 R g g

g machine)—3d HIH & O (téble) Edl
Y Rl I H IS 9 (vertical plane) %

@ s fere 6 . e vt o o e
1. a=ms o (Longitudinal) o . A ‘
2. shT8 d1gH (Crosswise) AT (transverse)
3. W 4 (Vertical)

4. HITH- & 7 o (Angular swivelling motion in horizontal plane)

5. HIUTH-3IST q | (Angular swivelling motion in vertical plane)
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fafeer HQﬁé | | E‘;

7| TR H ST IS T T F T SH W SFF b % e st fre 1 g 8159
it gTa T T S, S R, 7 (cams) % o0 T ot B faren e &1 7 i afom
4 (tool room) % TR foRTW 9 & Iwal & ife vl md =1 wh & A s (adjustment) FH
39 R fafi= Tl (planes) 41 HIN (angles) T 3T HisFATE it S T B

v 6. T gifer Wit =t s g ez ' '

W_QWWWWWW%WMW%W%WW:WH%W
melieal)wﬁﬁﬁqnaﬁm%twﬁaﬁﬁmﬁam (hob cutter) ERT &t Wt §1 TN BT FHh
F W Fr-gue A S g 81 ST w6 F Ry s i s e 9 s $ e g e
w1t § i TR T e $) Rl Frefaten TR ad S |

(2) T F gHE T

(b) =1 1 A TR |

(c) =% &% 8 T HHMIRH Bia WU (hobfeed)

Outer support f——
and center 1

Hob bracket .z

A AN

Workpiece Worktable
spindle -

fo= 4-Gear hobbing machine fert 5-Gear hobbing

YT 7. ATET T §7 3NTe & Y fafau)
IH— : 311?5?(Arbor)

U ER T TR O & fAge STt SR deel 2 81 98 Wi g 1 faen € e W
T 1 e S R S 81 T T T 3 S0 A T TR W S Wl € 91 Wi % 1 4
<1 S F Terl § F1 S S SR % S U ol ol e Bt © T fhe e e e |
T S % oM ) S e st 2w H o w2 “ A
IR & UHR (Types of arbor) - .

TR 3 TER ) SR 2, Fo S dE W iU a1 e % fog w3 E—
(a) @R aTifad e (Long supported arbor) :
(b) =& &R (Stub arbor)
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WY 8. At & T q9T YK fafau! . i
I— - did (Vice) \ -

Yftrerda weiAl | Fd-wve 9 Twed %mwﬁwmﬁﬁaﬂﬁwmm%m "

21 58 IO % 396 W FA (clamp) R4 ST © 991 g WA AH Fmachlne vice) it #gd 4 ;';work-

Y W WG T G A (vice) FrefefEd §— | eg @

(i) ¥ 3199 H=R 91 (Plain or parallel vice) Frd‘i;

(ii) gl =1k (Swivel vice) - o jﬁms"

(iii) | goi 9k (Universal swivel vice)
(iv) ISF Fieh (Vertical vice) ‘
(v) 9Y& FIV1 &1 (Precision angle vice)
(vi) ST =i (Compound vice) o :
(i) /I 3veram HHT= 1 (Plain or parallel vice)—¥8 S8 F %71 Fod Hfers g 4

TF WE TF 39 543 (fixed jaw) - (Hardened jaw plates) o oo B (e

(Movable jaw) .
99 (Screw)

T TE] TEF TF IYU I 91 e

TOIW owm A e gre O e
: . n oA (Fixed jaw)
(internal threads) %21 Brdil & 941 98

' gSIER & (screwed spindle) & femq

U feadt (nut) =1 1 w31 T2

feqvesd 59 72 4 g5a 2 a1 5a v

(movable jaw) F1 Fd@l 21 THHI

9% F9 §H % SR FE-TUE g9 7

w AR F IAS e T € ey - ST (Base)
%99 (vibrations) A &rd gl fA% 6-Plain or parallel vice =
() IIF AT (Swivel vice)—78 a5 ¥ T vl anem S & o s it (body) RIfT

€ T8 A7 9edl (clamping bolts) & &R fFel - #oi srae 3 FAY TR 1 TehaT 21 A
(base) & Y aiel (body) 1 fFdt st =07 (angle) W HAMEIRG 17 ¥ fau UM SR (swivel bas

T ATfRd TAMT (graduated scale) & BT 81 29 A oA 7 A framrn 2 TN FE-T

-

(work-piece) GT\IQEEEHT e F 91 39 fFE o 3o (angle) T TR feran < gavar 1.

(Hardened jaw plates)

REAREE T (Handle)

HEA e (Movable jaw)

(Fixed jaw)

IM T
i Bicy (Swivel base) mﬁ ?I_(
{3 7-Swivel vice J
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Frfeter el B

:Vice)“ (iii) wﬁf?ﬁayh _q:ﬁ‘(:U‘niversal swivel \vice)—'é_?f aEq F1 favaa g8 ¢ f& 7ad WW

I v | (work-piece) Tl T AR A4 T & ST A= 10l W I9F 71 Y1 &1 J9A fF91 1 Hehall €1 3H
\argg < afds 7§ U6 R % AR 79 398 9 § f Tumitaa fEa @ S g, el 3
FEETS F TIH TS (compound surfaces) & T & foTQ St & W4 a1 <1 9l §1 91 F2 F
forw 7% ATEH SUGH el BNl © AT S foTU SHE YA Tadl TE eIl €1 3R SAm SR Ha (tool

'rooms) ¥ feRaT I 1 W o

, ) (»Movable jaw) g (Screw)

gl (Handle)

FEHIEd TTel ©IE

'r

|

i

| :

\ (Hardened jaw plates)

CERESEE]
(Fixed jaw_)

L
]|

(Hang,

o

S (base)
fa= 8-Universal swivel vice

(-iv)'EE'HEﬁ'd? (Vertical vice)—3® 58 1 aTae qell Fer SHT 81 TXel d138 & Wit g ®, 3T

fids gamn 2 € f 3o Saﬁﬁf Sagl (horizontal jaw) Bl 35T a2 (ve.rtical jaw) B § EF{EFI
ST qETE: 39 SR & whed o fau fE s @ e Rl W g (milling) T B 2

Al
s -
base)g CE

—

e |

DAY

|

) Uﬁﬂ.—gﬁmﬁa: (Precision angle vice)—3aH Th EFI'Eﬁ Fﬁ% T ATHR E‘m 2 f‘Grgr:{ {oﬁ%_?ﬁ% 3
IM T 9 BN T 9169 & Al wody)m@ﬁnﬁgﬁ@wﬁﬁ@ﬁmm%amw@mm
| faw (vertical direction) & WA fRal ST Tehel 21 56 FhR §H T A8 m\\m"—ww e fegn # watw
IRy A FHRAISA (precision angular adjustment) feFa1 ST Hehal €|

s 9-Vertical vice
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fo@ 10-Precision angle vice

; (vi) Wgad dieh (Compound vice)~qga§ﬁéqﬁw@mm%,ﬁqﬁ@- LR
(compoundslide)Wﬁﬁ%lm—mﬁmﬁwwﬁamWWW%IWﬁa:ﬁﬁ R
ﬁwﬁmﬁﬁﬁmwmmm%l#ﬂﬁﬁmmm—@v@ﬁm_%aﬁ

T fFa 1 = 21 | p # % o

=l I

o &

| IEE| 11—Con?pound vice

7T 9, ﬁﬁmqﬁmﬁfw’faﬁﬁ—r@w N
(horizontal milling machine) 9 HEfys “Iﬁ:ﬁ?h If'x’ﬁ"—l .
: W

e T T T Y Lo T -
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Rrferor Aefet - E

i AT T A A T Tl T wer % A B A qen e 49 #1389 7 (vertical
machingﬁmmm%ﬁﬁﬁ?{ W 3 o 30 i forg T8 S foe f o Frafi 339 gfEEdd
g7 el &l

we 10. fafir=r yfumd= fafirt =t fafem

F— YA (milling) =& #A ShH & forgH T gU agah hdh (multitoothed cutter) ST
o1 WUl Y ST 1T I AIYAT IHHA U6 SR F ufafid e s €1 faferm # i (cutter) Ed
T9iA 9% (spindle) A ST (arbor) ¥ fiRe fehan S T 991 39 3= T (high speed) W GHTAT Sl g
firedl T (cutter) T BT TH BT U1 1 70 | DR-DR HUI % ©Y F e W € T Aifod FH
TG F S €1 Fdeh & Wl G (teeth) TH THA fag #INR (sifigle point tools) i Wit & Tl €|
ToIF 2 T IR e F TYEI $9 G99 & 918 : F a7, 399 FelS 3 F1 381 e & [ 9
T fire < € e e H faehtd R ATl SN F1 Hd YR O E Sgd F9 e S el

FA B4 FE-TUE F AR (feed) Fi fTM F FTAR Jfirehe fafirat (milling methods) & 3
TR B T T— - |

(i) ST 1gen wefer gfehdd (Up or conventional milling)
(i) @l rean 3TRIE YA (Down or climb milling)

1. SufapEt sran yafad gfirad® (Up or conventional milling)—3¥ fafu & wrd-wvg s1gen
Ffa B TR (feed), FF (cutter) i Huil faan o ferudta <t < 2| yafera fafu ¥ Do = 7= (chip
thickness) W™ H wH-8-FA {4 13 (a) 921 He ¥ o7 7 fo7 13 (b) B 9t €1 T9H WAF Hfn TH
3 Fiu ) TieTS TEHEEH T Bt 81 e Y6 w3 W 98e P B (cutting edge) H1g W TAES (slide)

Direction

\of rotation

Start of cut

: Chip
Work surface

Work feed

(a) | (b)
' fera 13-Up milling

TURE sveran e 9fiEd § T8I0 FE (cut) ST BN € 9@-3W BIer (chip) R R
Aferhan T % Fgdl S £1 39 fafa § S G wie @ FE-uve Fi frEe § 9 S A A 39w
139 fafyr & wda a6t TH W YT (coolant) S w1 Ffa B ¢l 30 fafer & #eré Fd wwg gier
(chips)Wﬁﬁﬁaﬁmmﬁﬁﬂm%,mmﬁmmﬁ%aﬁ—mﬁ
RS (finisihing) 9 3151 T o1 31 398 FdA 9 (cutting force) IR T AR FH F €1 T

A

AFR TF HelA (rough-cutting) fiFetl & fau swam fwan 5 €l
m 31era1 weferd Hﬁﬁﬁ?h ® T4 (Advantages of up or conventional milling)

SURoTE yfired & frefarad @ §— \
1. 39 fafy gr1 FoR wigali (hard metal) 1 HRfAH o2 <1 Gl €1 39 fafst ¥ deh (cutter) F9
ERald |
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' ) %1 720 B . .
; m?ﬁ??%ﬁﬁﬂ*@ﬂmﬁmf‘ | e
. iqﬁamwﬁ%gﬁwwaﬁﬁ%ﬂmmaﬂm 1
g. =g fafyy i e F M-I (over-running) F g T

=
. 1
seeeh e st ot @ (Disadvantages of up o comventiond iy 2
1. TOH 3ifyes wfad 1 sTavdehdl I - \ | B.
2. TG T W & # FAE T (chips) T N H FHH S A A L 3l wyy
T i fean st 1 ' ~ ' - e
3. SR %1 fordmd (tool wear) sl § Bl 2 -
1
2
3
4
5

' e

3

4. 39 faftr § wrd-wve e % o ved 2
5. W%W#Sﬂmﬁﬁ?ﬂaﬁﬁgﬁﬁﬁ'ﬂ(tool service) T H Il 2l oL
| 2. T sTeraT 3IE YfrsEdT (Down or climb milling)—3d IS e THICTT A1 T (clin)-

fafem wed 21 vl w-gve = wita B AW (feed), FF (cutter) 1 gH ﬁw T a?.?n?ﬁ 1 T iy
H 9 1 Hrer wwew ¥ aifer @ ot v ) eI [f 14 (b)] T §1 STl €1 0 el (cuttey
for oot [fam 14 (a)]m%m%ﬁﬁmmmmmwm(heanw
T ® a9 wdw (cutter) #1 forgra st &1 &n 71 o9 fafy ¥ wd7 @9 (cutting force) &+ TaME §
m—m\ﬁa(table)qrm%amwﬁaa?ﬁ%lWﬁﬁ:ma@mﬁ—@vﬁﬁﬁ%ﬂmw

6.
STt 21 w
£}
2ce)
ECIC
il
Work surface [ ST
Machined
surface ¥
3
Work feed =5 ﬁﬂ?
%) ()
' o= 14-Down milling

amg@m aa?mqﬁqﬁq & oI wefr =) 5% (rigid) T W T i wY Y w3 A
fesTe foban e 1saﬁfanmmﬂaﬁwméwm-ﬁﬁnﬁ SR
(finish) 91 gt 2 9T H 315} gag i

RA-fafer § ads (cutter) S =1 3y 33 iy wme '

" . e S . m@?ﬁﬂ %) m 3 T
(tl?lacklash elllmlnatpr) S T4 R S B frge o (blac:;:jlf ?‘QW T fUewe H’zﬂﬁf T
(feed mechanism) & sreray (clearance) ¥ oy € 3R F_ < !Minator) yuxoy EECCE
fafi & 1 (chips), meif = TS ey

WWW?ﬁﬁW%ﬁmﬁm mﬁ@?ﬁﬁmé‘[ﬁj FI S
coolant) Wm.amﬁ .

%lwﬁlﬁm?ﬂaméa o " o ¥
(groves)mm%mﬁmwél WA Sfirpay o Fefehl

S @i (slot) 71

N T Sl T dedill /T T e
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%,’qﬁmmﬁﬁ | E
[g;n-gqgﬁ 3rerdl IR Hﬁﬁﬁ_ch & T4 (Advantages of down or climb milling)

% g fafa & fr=ifea <y T— '

- 1. va fafa 510 Afee 3= gy W (surface finish) W €t 31

9. TEH HIEN FA THA HH S (heat) IA= 2 I

3. F% (cutter) T for™ (wear) 2TeHd w9 T £

4. 7EH S ST s Al R

e s - 5. 398 Wi (power) ® STEvaFHAl (19-fafem 9 aien) w9 o 21

3 6. TH SR S (tool life) sl Er | »

[Eﬂ'a'\'ﬁl HAUAT 311733' Hﬁ'ﬂﬁi‘l 1) W (Disadvantages of down or climb milling)

ing)

T fafy 1 e Freffan $—
1. 7z fafyr aga &0 wam =) 91 2
limb)!-- B m(cutter)%ﬁﬁﬁfwzﬁ%
Thfy| 3. T F AN H Fdd FW T4 (climb) F 7afd F Fw 2
1tter)i 4. 79 fafy =1 wim 39 99 Wi § o € e fese 3fe (blacklash error) %1 S BT 21
S| 5. TEH s AR FE-TUS F AW H AR e F T @ T = (cutter) T q
Ty (arbor) W 3EYAF I¢ T FeFH T B |
3| 6. =4 fafy § W= s @@ Bt 2
| W 11, 39 e @l Ft) |
1 »W—WW%WE@F@E@H%WW@@E
iiece)ﬁmﬁﬁ%mzaﬁﬁﬁ?ﬁémﬁmﬁﬂﬁ%m .
[$ AR & ik G Tohel U 1Y A &G 1T ol Fdeh & 3l O
&1 1 T 1 T P Fdk (cutter) T & @1 § TE T: WA

O 12. et g W yfveds wosfia fewoht fafam 2 14-Solid cutter
ITH—ell <Y Wt s —e et s A € w g SwEm il v 3 e e
Fﬂ%ﬁwaﬁw 25°-45° T BT ¢ fo Fddl HI 1t Heil Al & THH SanHd w0 viw @ Bt 2

=

fo= 15-Heavy duty plain milling cutter
W13, 3f: fafem e @ wwwmET
| SW—A 3 Tda P € ¢ o < i Sfrd # ffor e €, w40 o @ e 9 e
[ T & e gt Sioft o & o Yiew e T e T 1 e 3 U R R R W A S
B 21 &7 T WY W greherd (helical) FER F qU1 RVI-EE Sl am-gw S ¥ A 1 3
FAHT M ol W e, @i wA @ Sl S & g § a2 e g oR

!
|
|
|

AAWMAEL HZT

e
P o AB L T i R e B e B i e e B T T S PV
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CSS @mﬁm
gﬁmmﬁrmﬁ(spmdle)ﬁwﬁawmnmmm'xm3mmnjom f
ﬁfmmﬁsqmma 3 wmﬁﬁqmaaﬁﬁﬁmg——

Two flute

Four flute
gashed end

Centre cutting '

&

@3 16-Type of end mill teeth _ 1

(i) BRI TR qHEHdF (Two flute end mills)

(i) IR T2 TS BR. s

(iil) %= & (centre cutting)

WY 14. 3TAE YfiTeheieh 791 I fHeheh i THEU

IT—3Taad Yiehdes (Concave milling cutter)—%ﬁW%Wﬁ%iﬁ}{ﬁﬁﬂﬁW'
3R Tirard H B 8 79 G 390 STAAIRR WAE AR B Wl §1 Ael 98 A <4 A g R helhl g
m‘amﬁaqﬁa&h@aﬁmﬁwﬁm%mwwﬁmaﬁw*ﬁ#m
wmmmawﬁﬂwwmmm@mwmqmmmwmmmm
A9qd Y3 h gﬁaﬁqmmmmm

%‘“ﬁf———- -

ICES 17-Concave milling cutter ferw 18- Use of concave milling cutter

- 30 gfHahda (Convex milling cutter)—3Ta “Iﬁ:lﬁfiﬁ % < =Y Eﬁ E Tiems o aﬁ'@ﬁ'
3% 1 3T8-91 (semi circle) 319a1 399 FH & et GHI=H! &l qﬁ:ﬁqﬁmm%mﬁmmﬁf
o F-GUE FH Fag W WWWW%I
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ﬁﬁ%&# FAefter

5\% |

y

faa 19-Convex milling cutter
v 15. g FfenT @ @ wwEE
IH— | q&ﬁ Y@ (Thread milling cutter) S
=0 R 3 s 1 S fai TR R Sfed ¥ afted o g d 81 et s wam e |
T (acme) T T F AT G 1 A Fefeh The 191 Tg-<ageR & TR €1 A WHRR 9k A W IH
3 frem ¥ R YF 92 YA 8:20 mm A § e €1 $h GPIRR WM i el 8-35 mm T

1t 21 3w ¥ T2t yfirEde 16-25 mm deh <A H B §1 3R LR A H =G 16-40 mm T TRA
2l | - |

fr 20-Use of convex milling cutter

9 AL
(i ‘ (i)
fa= 21-(i) Parallel shank (ii) Taper shank thread milling.

EEl gffeh (thread milling) &1 Gl Fe &t = < fafemt sEm & S #—
() A g2 Hdh gR1 9g1 Fe (Threading by single thread cutter)
(il) FE-gS Hdh g Il el (Threading by multiple thread cutter)
(i) et TSt Fhdeh g1 g1 &I (Threading by single thread cutter)—3d fafet gr ;gér arch _
5 o O T T G 1 ST e S 1 o) ot et R o @ s o ¥ 2
2! qi=feat (thread profile) F e & iR ¥ T IR (edges) T & (formed) fohan S
?1 5 F ooy § whds 1 gh HE-TUE (work piece) Ed A q @'U'&'r?ﬁ" 07 (helix angle) &
| IR T W g1 R wE-Es e Wﬁmﬁuﬂaﬁmﬁﬁwﬁnﬁrmmm%t g
€ e 1 2Nefig Wl (axial feed) T e ERIISIR) T THd Tﬁfﬁ‘ (single cutter) =1 A HHI:
A A el Hred ¥ fou o & oI fF a7 U9 (lead screw) agr 9 (worm) 3 el
TERR T 3 o o 22 (o) T 0 T I He e ) gt "
| | i) FE-=ret was gl q\’sﬁ‘ @1eAT (Threading by multiple thread cutter)—3d ¥ NI A
%lﬁ-@mﬁﬁummmﬁ@ﬁﬁ mmwaﬁm(pucmmﬁmﬁ
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D) gy

F 0 ¥ - w9 -
\a@iﬁ%mmgmm . %“'W(multimm
e M ’ - mﬁ?(zll‘l)ol')qma i W%’:ﬂn . Ly

160

3| foat STREd - .3 SIS sy
cutter) 7 st A (miliNE m%l;% & WAl FE S A 3»73:2\
S g FA TN E TG T s o R W W W ")
S Cutter
Cutter ISISERINLED 1 ;'HEF
ik
— (I ¥4
P, Sierpiass Workpiece X
| J"—' ~ }.... |
] 1A /
i
| Part -
i i (b) Threading by multiple
e TTr:?::éngul:t)éf e thread cutter

fera 22-Thread milling

-3 Fiiw BT ! Fed § Fih B B WS F AT o FAL WK 1 o 3
SN FHE-TvE # T @@ ¥ e @ e wed

ST ST faftrell g AT (extranal) 99 STRIR (internal) gfeal 9 @ F@t w1 ek

WY 16. JSTh wlTalt Yfiehrich § AT o1 THTA &7
%%gzwﬁﬁm—mﬁfﬁwﬁ%m%wwm BILETE kK
ikhiobl Al IR T T €1 T8 T i ORI R S A @ )
S Q;ﬁ@?@ﬂg@m%wa@m‘ﬁﬁwm AR 3 F fou & Fah
EIEIND) (clearjnce) ﬁ%m 'Hl:ﬂ IRth (§t1‘aight type) ,% _@ﬁ & qen areaf (sidés) 4!
(sides) T & W 7 B &) ey xrzﬁ;ag m"ﬁ T 1T <0 (straggered et TS

IET: 9 T g2 76 & T F-39 (key ways) FR I cle

A B T 23 1 o

- Wmmmwﬁmﬁamﬁmm\ 1 feamm T ¥
. i

[ 4

%
dre
R

Woodruff key

af-
Tt
e

f‘?ﬁ 24~

Use of woodruff cutter

|
- ooy
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Pferor Aefied - : :53)'
79 17. mm%mmmmmﬁl -
F— e Yfiddd & a1 av
(Principal Parts or Elements or Plain Milling Cutter)
@gﬁm‘cﬁﬂﬁw%ﬁ ﬁﬁfﬁ_(singlepointtools)@ﬁwﬁmmmmé,m
<a T ST Th 99, Tl fg ISR 2 €1 59 W@ W 0 o frefatad §—

(i) ST (Body)—3Hl (teeth) &1 BIEH YiHehds & =1l WM 1 a7et (body) Fed &1 91 3 i
ﬁwmzﬁmﬁw (shank) 31 ?HTEfI(albo]) ﬁmﬁ;q]'qmgl .

Pl B0 s et
TFog Pertd am

2t/

i3 25-Elements of plain milling cutter

(ii) AT @R (Cuttmg edge)—ﬁﬁ' F oM F T8 9 fqEE e mafqE ATFW (primary
clearance) f&a1 <ian T ‘Hw U2 3R Y &l W 9E H F1d €, W Fdd SR (cutting edﬂe) Fd
1 g 1 Ferd T4 BRI e €

(iii) W (Face)—adsh & el T &1 dg Fag fo T | &fen #td 703 . (chips) T &
3R e Freher S € | |

(iv) Tr9T 1 HET WH (Gash or cutting space)—gﬁ forq T st e v 81 Fdw & T 919 T
aﬁmmmaﬁaﬁ@wﬁwmmmzﬁmmmﬁqmmmwwm(cum)aﬁmﬁ
W T T A T & 991 39 T ¥ Fer (chips) TR A B

(v) et (Fillet)—3de 9 @@l Hag (bottom surface) el W T 1 FelFh (face) 317 gﬂ
Tz 31 F) 9% (back) 9 § firerd & 39 fhole #ed 81 98 S AR § a6 @l

(vi) ¥UE (Land)—3H T1d & el fat & e gan sre1-m Wi faet fElifam (relieving) <t
I W (machining) FTd T7F Fd FR (cutting edge) ER B R nR e B e i "Gﬁ'ﬁ' F
TS 7 & THl
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T e
(vii) STEd =g (Outside d1amete1)—5b—ch‘? (cutter) T ECEEL = i m ' :
2,39 960 99 (outside diameter) #ed ¢ . s |
‘ : 5 ATt AT TR
(viii) et = (Diameter)—®d (cutter) & fFeie (fillet) T forercht T A .

=™ (root diameter) FEd &l . .
(ix) S (Bore)—d i TS F © EOe Hgue (11019) #r € 39 i el € B‘Fﬁ
Fdh (cutter) ) o A TS W 2
" (x) ¥i@& (Shank)—38e! FEA g
| ﬁ?mam%mzm-ﬂsﬂm@m%l
b (xi) TE (Lead)—Fuefert |
i wmmaaﬁﬁqﬁaﬁ—ng(lead)mﬁél : |
o ' T xDla of cutter ‘ ]
N mge |
|
|

HIETED (cutte1) i @

N EAE [ RIEDR (cy]mdenca
T&W (helical teeth cutter) F

%ﬁg (Lead) = Helix angle ~ .
o #1380 (blank) FE

ﬁmﬁlmﬁﬁmﬁﬂ@ﬂl

i (xii) ﬁﬁ (Biank)—‘qﬁ—@“‘é fiorgr HW qId
j g (xiii) FA® T (Cutter angle)—THe fareg aitem ?ﬂ'&f
" mﬁfwmﬁqaﬁmr@aﬁ%aﬁw@ﬁaﬁam@m@umng

; W(angles)ﬁaglﬁ%m3lo4ﬁmmqq1%|
| ; (A) i s1gan TR %10 (Relief or clearance angle) | |
(B) {& H11 (Rake angle) o . EL
(C) &fer 11 (Helix angle) ) - . -
(D) fera = 31 #1 (Lip angle) - _ _— - T
79 18. mgﬁm%m@ i o e
ST—he Y % FIE M T hrIT—
1. reftg qaTHA 0T (Axial rake angle)
2. 3 H97 (Lip angle)
3. Ford HaeE w0 (Face clearance angle)
4, e gfed @07 (Face relief angle)
] _ 5. R T F (Peripheral clearance angle)
| 6. URstg qferd @I (Peripheral relief angle)
‘ 7. S FIT (Lip angle) . o |
. 8. fr=ita s/@ = F19 (Radial rake angle) . - : (ple
qftefter 7197 0T (Peripheral clearance angle)—YgfHehden (mllling cutter) & FHdd @I S
(cutting edge) ¥ oA GY AT el (diameteral plane) 3R 2 = =g & EFI'TZIE‘ TAF F g o | =
101 T 31 T WRET SFIFR B FEd § |
ftefta gferd 0T (Peripheral relief angle)—gfied 3 Fd X 4 T TU SATE qe 3R -.zra Etlﬁ':ra
- mma*ﬁﬁagmmaﬁaﬁhﬁmwélwqﬁ%ﬁwgﬁﬁmmm )

(rac

(ple

e Sl Sidag o o g = S "_“1"" e PO e i W
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fera 26-Elements of face milling cutter

TheTeh JTAHTIT Sl (Face clearance angle)——?ﬂ“{ FY 3R A Ak & drd | hI] =Tl Lo
T Telsh TTHY HIV FEd 2

' Theleh i ShIoT (Facerehefangle)—ﬂw?'{wWﬁﬁh$‘ﬂ€§%mamwmﬁﬂm
P I €, SH oA ekl B0 Fed B

fireeitar ata=Ta T (Radial rake angle)—dhde @i 40 iR =i A9 ¥ ¥ o g¢ =g aa
(radial plane) AR =ie o1 AY FY F di= § I F07 e g1 37 G ST 01 Fed €

AT STa T HIUT (Axial rake angle)—ads & Y4 & FAFR AIH (nose) WH?TF‘IT;TH_T
(plane)mwmﬁam—flgmwmzﬁawhaﬁmm‘%laﬁaw&ﬂ'qaqwzﬁmmm

U9 19. Yhrard wimanei = fafam

IT— e fesam@ (Milling Operatlons)

i e W FrAfafea d@iFm & S d—

1. T 3t forer gfited (Plain or slab milling)—38 WehH 1 3G FF (cutter) & 3181 &
AR 9RY T (flat surfaces) & YiHehd (mlllmg) F fou e 21 39 Ot stgan Rren i{l’tﬁﬁfm
(plain or slab milling cutter) 1 ST feaTl ST g1 d Sl TE (arbor) ¥ e fman sman € @
EaR '@Ugﬁqqﬁqéaaq'{mﬁqz dee 3iR T ER1 91 H9F 959 ¥ A€ 79 (machining) fFn
W?lﬁﬁw (depth of cut) ﬁﬁjﬁﬂgﬁﬁwmaﬁmﬁ T (feed) * foTQ 2aa &
e T F1 e g1 0 Wi G A S 8 S 9gd 9 I F YR F A @ wwe v fren
Yerds = 37&351 3fqufad <a 9 ‘lﬂ'ﬂﬂ'ﬁ (111terlock1ng teeth plain milling cutters) =T T
SO @Al jl

2. Weteh YeRd= (Face milling)—38 Hfehar s h & F Wﬂm 93 (flat surface) 1
Wm%ﬁqmﬁmﬁ% EW%WWWW (cutt(,r)_*'ﬁ gﬁ%mawﬁmm
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(64

i 27-Plain milling

WW’?WW%WWE}IW et (stub arbor)

1 a7 < €1 98 e 1 el (depth of cut) Tie G i ‘E[qTa’_{

fafraa # st € B . ﬁ

3. FUim yiwedd (Angular milling)—HrH-T7S

0 TAE TR FH & o i Wﬁaﬁ@ﬁm?
Hfehan ol ®de (revolving cutter) %‘eﬁaj ¥F T, gHHIT (90°)
¥ arfaftad o= Rl 1 (angle) W T 9RE T (flat surface)
1 yfie (milling) FA & fag M ﬁ St Bl $9h B
fafi= R & @A-@rd (‘V-Groove) 3R FHoig Tag i fae '51'[';[
2| THH Whd (single) gl fg-=rr (doublf\a-angl‘e),'ch'r’f&? <hl J49M
3 31 TE T 3@ 99 W R wa € Fea @ € TS

(surface) T YT T & 19l I A =9RA JeGi 1 TF WA ([

yfeda H €

4. ¥ yfirerdT (Form milling)—3@ ¥ohH 1 41 Sifafid
(irregular) ‘3@% gfFehdA (milling) % fow g 2l 0 44 feg
WM At ®fa 9fiehdad (form milling cutter) 1 S SR &1 (T
T SER T8 W T & o R FE-TE F U8 W T 26 81§y
i % fou fen wiis, Te Wi (plain machining) ¥ 20% 4
30% % FW TG St 2

Formed cutter

17T 3
B

y A
A 4-Work
E —7

-
LLLLLLLLLL2 2 Y A

* {3 30-Form milling

|
|
|

RN

fa= 28-Face milling

|

W7

TN

[HI I

<

)

fara 29-Angular milling

:
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g

fo 31-Straddle milling

6. Wfech iR (Gang milling)—39 WK @ e ‘E/ I e
Hishdl  FH-WUS H T W HE el it Fmior e s S, foray / l
fere weh €t 31l (arbor) H STeT-31enT AT U SR F T § s |
Hﬁmwwmammﬁlw_w(gang)ﬁwmé: :8)
Gfiehds (side milling cutter) 272/a UIed 91 & S NHR
yfirddh &1 Tohdl &1 Hex & THE W TIF Fddh 3T STHR F 3TER

T WY qE TR HAl ¢, (T g F o=@ ot 31w fafa A
& 916 (cutting speed) 1 =9 God ¢ ATE & i (cutter) — | —Workpiece
F STTAR fopan S < fer 32-Gang milling

7. ufeafeent Giaeds (Profile milling)—3d fora1 # 3weie
I AT TTE (master die) 1 SMHid T SART Sl &1 Uafce gftehda | STenT-e1ei YR & yfgdds

(milling cutter) ST foFT ST €1 374 AR BIe-BIe el 4g At BR YR (end milling cutter)
e 3fuss YA T S 2l

: 4
' \ 1. Table
: 2. Work"
2 3. Endmill
3 I 4. Power connection between
1 : tool and tracer
\ 5. Controured profile
6. Tracer
» 7. Master die

ferm 33-Profile milling
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{66 QFD Treitfire
8. B Yied= (End milling)—3d fFa | R §fHEd® (end milling cutter) ®1 9;%2{@ Ein!

<1 3% g FT-TEUE F 387 (vertical), &St (houzontal) g FHid (anﬂul'n) WEI'T;T g :?P

(table surface) 1 THI (reference) A Fi Sl &1 TR ftdes &1 T4 @ (slo g

TEN-AT (key-ways) =+ fau afyes fFar s 2l

/ Saw cutter

LT OO

fo 34-End milling (g rdob‘piece work |
9. A-9faerdT (Saw-milling)—Hl- gﬁqmaﬂmﬁﬂ?ﬂﬁ -gus | ] ,
T 7 @ A YA (narrow slot or groove)m%mm%'mm I—l L‘ IJ U
Wﬁﬂm(pmtmgofﬂmﬁ?m’ﬂﬁﬁmﬁﬂﬁ]%lmm -
TG HE-TUe H AT settlng)%wmﬂmﬁﬁﬁmm }‘
i Eh_ciiﬁ (cutter), F-Tdiz (T-slot) F AW frerd =1
1- Uy 20, S fafer @t \HEEw
IT— &1 YA (Cam mllllng) |
www%mﬁmﬁwmmélmmmﬁ%ﬁwmmmvelsal
dividing head) 3R afdsa =i &1 YA fFa1 <1 81 &9 =i # fawe Wi (dividing head) |
feqres & flt W &itd € @R 81 9 (end mill) 1 afwa sdai=e o Sives T w9 &) a9 |
HHY ¢ I TG AT T © 6 A i ) S BR-Te # g0 Uh-gE % S g i
ﬁW‘\’ﬁﬁ(dlwdmghead)ﬁﬁ%@%@ﬂmmwmgmmmﬁmmm
mem’?gﬁm%w:mgﬁmogmmnﬁaﬁwzﬁmum%ﬁmﬁ%ﬁaﬁﬁzmrﬂm%
aifer fafir= R F HH ISF 914 H S T

uiny

fam 35-Saw milling

A. Perpendicular setting
of dividing head
1. Direction of feed
2. Direction of spindle rotation

~ fa 36-Prependicular setting for cam milling

Qaaa

e ——— TR R TR ST B 1 S Wt ——

Scanned with CamScanner



. Drillin
gmrTn (Drilling)
¥ 1. Weaa fgfert weft & wqa s fafaw
IH— Rfsae R wefie & s

(i) MR (Base)—7e eaet. Tl 1 werdy foreren ferean € @1 4% werell wiiet (cast ivon) § &1
%‘lﬂ%lmm?ﬁﬁﬁmwﬁf (compressive strength)?lﬁlél LR T STAN I AW
ﬁmm@*mmﬁm%l%wﬂﬂWﬁ(machineparts)gmﬁﬁ?l?h‘ﬁﬁslﬁ‘qﬁ‘lﬂ

(ii) T (Column)—3M¥R & TH BR T SHHER WY o &l ¢ 98 @Y 5 =T (radial
arm) hl 360° T TAH & feIU TR USH FTa B .

(iii) Freetar 9T (Radial arm)—3¢ 9% W € 1 w07 @ 27 211 €1 98 97 R (column) & =R
3R 360° T W Fhal 1 Hega o w1 H e w9 J At frar @ g €1 5w = fge Wi (drill
head) T3S (slide) Fal 1 Frefta o1, W9 & TeR SW-A9 7 HTA €1 9L Tl H g1 (arm)
TR AT D ARG L F o0 ggiicrr s 3Tan fHar S 2|

(iv) HTEHR AT (Working table)—38 ¥R % ST JRITA Tl 21 366 FHI HH T FHE-GU8
F THSH F AT A-T@ (T-slots) F2 B F1 F¢ SR W SAHR H el A ITAFR Sl <1

(v) Taet vitd (Drill head)—f&et T2, F=2fig o[ W @M g © SiR fa o i =em 2

(vi) gt (Spindle)—7e fgferm el 1 T Wewaql wm € S fga 3@ 1w i € oIk 3
TH = 2 | ‘

(vii) T WeX (Electric motor)—3e T4 & ¥iid T fga@ M (drill head) W A Tl 81 T8
forseirr g el fget o 1 <l Bl ‘

. (viii) ¥% (Chuclk)—=%, 8 % 1 g B 21 36w 7 few fae 1 ol s W W
FH & foru feran =i 2 ' |

(ix) ST et faIE (Tool or drill bit)—3iTR 1 et fore 1 Swar rd-wve § 98 #17 & forg
e ST #1 7re 9% % weR T § @R fox N g¢ FHE-wve  wei g €

WY 2. der @ g fafau) |
» m_émmﬂ#ﬁaaﬁgﬁm%ﬁwﬁ%?ﬁﬁ(spindle)ﬁﬁa%waﬁ?ﬁﬂ?ﬁm‘élm
m%aﬂémalﬁﬁﬁqﬂﬁﬂ(fadial arm)ﬁ\ﬁmﬁw\(‘cype ofoperation) qg1 FI-TUE Hi
' ﬁé%mmﬁamm%swmhuck)@@@m%m%m(drﬂlbmaﬁm
AR i T §) e & 35 ¥ i forg T SR 3 R 1 WA R S € i T sege
RO Yar fopan < & vy fizet e ST & ohrd-wwe & SR B S @ e fos o frmfor e €1 v
T WA (hand wheel) 1 AT 9 3 A 1 A T b off sl @ < ool v @ e o A
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QUED e iy
{68 | L gRf
i a1 1 € X S -ETE T ST T A o8 |
\ 3 i far i T ‘
o i 5 fAS ngﬁ@zﬂﬁmﬁﬁm o7 FTE-EUE ¥ Y H T m?m
1 for ed €1 g6 %1 (shearing) T g
Drilling tool e
: ‘ o ‘ TEC
TFoeo; é?‘:igzion ffiodi . .~ Secondary faces :::
Entrance . _ Prima féces ik
) %o ety tabl
ool -
il
Fixe‘d work I~ Workpiece
piece A
Web ) ]
Lip :
Exit face
R 1-Principle of drilling
TARR %’sﬁ (cylindrical holes) ¥ Oy @ 9 - Hiciical o iecliBen Gl %I ﬁ?ma; g A | 1
T iR @ FE-GUS F O a9 weha e s e fodl F Fiff o T & el ored
Smifas amed (dimensional accuracy) %1 TavaSdl 2t 21 TRl 3 % G TH I GhhA T )
sG] hid
T 3. UFEae Su U @ A Ht wErEdal § T
m-—m%musr (Portable drilling machine)—H TY fo< €9 T T 9 TR @A T
maga@mm%‘_ﬁwﬁmmm%l 9E TF T DY, EE (compact) A WA
ot e 2 €1 ﬁm-qqﬁw%ﬁ%ﬁ%mamﬁﬁwéwémmmm%mm
21 TR ¥ fod @19 W €| '
fer 2-Hand drilling machine
|
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v 4. foew 2w ffer wyits =t ety wwgmm
FR—TT TFL F 96T WA (pillar type drilling
nachine)—7% T ®dl &% S fiFe F1 S €1 gafee 78 w9
e Qe S8 T A1 FIeR 2Tgn S 45 wed ) W W %

faer (pillar) N Al Bt 2 safee 38 fireR e gargt Motor

e 79 ot FEd T A A9 T S99 N 25 mm qF F S8

s IE I ST €1 F© A § e 49 (working Motor control

table) 1 & AR fifrmA = Tema @ SWR-1= o S €|

- 3E TrefatEa s g—

YR (Base)

™ (Column or pillar)
SR " (Working table)

T (Spindle)
T o5 A1 Uk (Depth bar or stop)
U g&9sh (Feed handle)

farega =X (Electric motor)
VY A et (Stepped cone pulley)
. 92 T (Belt guard)

© O N oUW

=4 fafir= aifell & S S Gl € I 38H @9 &H

7ol fhe & 2

Stepped pulley for
speed changing

020%%4%0%%.%% 1%

(]

- v,
QS ‘0.0.Q‘0.0.0.0.QQ.

Slow speed

é

oy

. X X AN/
QOO0

Belt

Belt

IO O AR
...‘...b.....&..’ ¢

P —
.....-.."'."'..'...'..""'
0200002007020 2a%% % % % %

fir 4-Different speeds of drilling machines
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o 5. Fafer Wit i anfted it ‘ I3 hine)
s 3o w2 @ aHie<vl (Classification of drilling mac o
i e ) sTEvAE T | (nature of jobs) ?T_E’“fm“am %” ] ST
wfgwgﬁiﬁmaﬁ%@wﬁwmﬁﬁ“ﬁmﬂqmm Sl
1. ga= 3&A @7 (Portable drilling machine)
(i) &= [ 49 (Hand drilling machine)
(il) o= JuA 497 (Breast drilling machine)
(iii) {92 9 (Ratchet brace) | _
(iv) fagfas I 3y 47 (Electric portable drilling machine)
(v) T 98 a4 (Pneumatic drilling machine)
9. AR A 43 (Sensitive drilling machine)
(i) &9 3TEG (Bench mounted)
(i) Y &g (Floor mounted) _
3. FeAtyg 9uF aF (Upright drilling machine)
(i) Tt 9 @Us (Round column section)
(ii) @fed &9 TUE (Box column section)
4. fr=ig 399 97 (Radial drilling machine)
(i) T (Plain) -
(11) TS -HE=® (Semi-universed)
(1i1) g (Universal)
5. @Mfes d¥7 43 (Gang drilling machine)
6. g~ A 7JI'?T (Multi-spindle drilling machine)
7. W@afad 99 99 (Automatic drilling machine)
- 8. TA® 97 W (Standard drill press)
9. &1 fo% 947 47 (Deep hole drilling machine)
(1) 34 (Vertical)
(i) &fds (Horizontal)
U 6. = . .
Wwwaﬁﬂﬁmﬁﬁﬁﬁ}?m@ﬁml
S e A
_ W ! TR are Rt wifiay
. (Various operations performed on dfriji
A W T S TR WA 5 e R rilling machine)
) 3 (Dl & 5 57 5 3 it e 1 4 wifyen
(i) 9% (Drilling) T §1 3 wfipand frefated §—
(11) forg ®er (Spot facing)
(iii) THm (Reaming)
(iv) WeIer (Boring)
(‘T) m%ﬁ (Counter boring)
((“f.l) g @77 (Counter sinking)
vil) PIEETE (Hole milling)
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(viiD) HHF@ = F (Tapping)
(ix) feafm (Trepanning)

(ii) fa S el (Spot facing)——glqﬁ[-rq-[t‘;‘w (hol -
- ) F S % FI W R
(surface) 1 o5 % a1 3 g qUI: tfirer (normal) ;:1?[ ST

90°_%wmwmw%,ﬁﬂﬁﬁaﬁah?€f(bous)%
o, amem S FIA 1 S R Tg F e i fran o1 w3
ﬁgwﬁaﬁwquﬁﬁﬁmzm%l

<— Spot facing tool

(iii) ot (Reaming)—ag 39 g1 fFd T U@ i TEl 4447 Spot facing
mﬁﬁﬁammwmﬁmmﬁﬁ@w / \-/s“”‘“e
|k 2, R fm (reamer) AMEH WE-ITW AR | Y
(multi-toothed tool) ERT We= ffm w1 21 3w whrar - \

(oper\atio\n) F I U W, &1 (smooth) & qend fog \
A W &l ) . : ) fa= 5-Spot facing
(iv) UéﬁFf (Boring)—3® w4 (operation) W TF g

fAf fox < e o 9fs o 39 wifod o8 srm & ot aa

I IRFH TEH T % faw | S 21 9 v TuEeE s SR
(adjustable cutting tool) &1 WAM B & 5o T & wdd 4R ~_Counter
(cutting edge) Bt 81 W4: 39 fFan  fou A 24 (boring tool) \ bored
WA TR T €1 G ) erien 9 e e W (slow process) €l Counter

bored hole
(v) Wfaaer (Counter boring)—3 fiF # Y@ 1 © fR &1 ’ {L4_-Pilot

=9 21 fohan Sl €1 39 Eikar § 9mraaa fog & R & =1| & @ W/
aeld § difsh 39N T diee, i 31E & vid aifed (accommodate) B /// 7 /
T\ I Gz us fg- 3SR waeH €8 (double tool boring bar) a1 T % %

. fq9Ed SN (counter boring tool) R @l STl 2| wfafem. fog T'M\T fi= 6-Counter boring
74 afya fog & WU (aligment) a4 Hehsdl (concentricity) ‘ | i
T T 5 foru wiia e SieR % 2 & f W T 37 (pilot) @ &1 €1 o = et fog & =
& aer Bl 8, foad I 31w (pilot) qd fog # fiFe 21 STl © 31 wfaaer (counter boring) FI Sehg
(eccentric) =&l &M <l ' | o s
(vi) 9% @ (Counter sinking)—7e Hfswhan fhet 1 feg (round hole) % T R 1 3TFR
TR IY H TETG o TR (conical) SNF FeH FA & foq 1 il &, Wl 36 w6l Ml
‘x’ﬂ:ff (head) 91t @2, U= @71f a1fdd (accommodate) ER Eﬁ—‘@“g\ &t A T %W (ﬂusfh) Bl
Y| 39 dfehdn = g TSI A Y@ (counter sink drill) Fed 8| °F® Y@l (counter sinks)
 60°. g2° 3ol 90° 1 FTd &IV (included angle) Tl &1 | X |
(vii) % ‘lgﬁ?lﬁ?h (Hole milling)—9d fAffa fog =i 14 (ax%s) 1 TE FH & g ﬂmﬂ wfskan
(reaming operation) ¥ T&& SR W T fost fiterds (hole mill) I feman S ) A e
R (axis correction) & fau s ag—f%rrg aEF 3SR (multi-point boring tool) i TE HMH FLA T
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‘ e e for T (stock) F
amﬂm%mmm(stock)aﬁgﬁrﬁaﬁm%lmﬁ%ﬂmﬁmm(““) kS
7T 0.5 fafto =19 (diametrically) &1 =feU

— Cutter

Drill

Pilot

Counter boring

rOL—- Shan.k

= . .
<«+—Boring bar Casting Bolt head
_ , Cutters
Boring tool ' /

Spot face
WVINNH
AN Pilot

o

Workpiece N
Drilling

Counter sinkings

Spot facing

Trepanning
Spot facing
‘: \S Spot faced hole
\ s
k\ Not spot faced Spot faced
Reaming Tapping

ferr 7-Ditferent operations on drill machines

(viii) 3Ttk L FAT (Tapping)—de HERAT 30 (tap) e P 3w, At Fosi (drill
hole)ﬁmi@mwﬁﬁmﬁm‘%l%@m,mﬁh Tl Furel fafmion afea
(manufacturil:ng process) &l 3= EEl T # T8 ﬁrﬂ-a@ gl IACH (productive) Td fiaeat
(economical) 1 %Y Jfgdl (smaller threads) % 1T 71 fafy, 3=9 & T, =J7qH WY S139 21 adl
Tl IR ST (tool life) T HRUT =gq & Iy )

(ix) fEUfT (Trepanning)—37 ©ifran dgd 99 R F fog fygfor T 8 i |
CEER: k] (d{'illing machine) EN J&Aq: el (sheets) H § e AR ﬁ?ﬁmlﬂgﬁgﬁm
3SR (to?I) & Q1 %A a5 (two cutting points) B €, 31 g =3 Mg &1 71 ed afew w2 | F
forg ard €1 59 HiRa1 9 Sierl (chips) % &9 & sifers w21 579 7 B 3 aﬂ%%‘szﬁnﬁaﬁ@:w
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73 )

efficient) T RS R i H AR fefem i oran fawet # @oa F9 el €, S
i fgfem # I 0% 1 Fier (chips) H aeer e 1 wafh o Fae 9 W e & w9 d

o1 1 gl SIdl K|

799 7. 99 & WaR faf@m

IT— qel & WBR (Types of drill)

A" (Drill)—39 (drill), R | A =l 3SR (end cutting tool) €
frge B =g W U@ (hole) U S €1 39 YA HEAG: AYF TR
(drilling machine), @UE A (lathe machine) & YfHehdd A (milling
machine)WEmmélfgﬁmmm,@ﬁn@ﬁ%ﬂwﬁmm
vl e e Teelt & &I A4 (drill) S €, Sk o 9 W A (drill) fer

Y TR G TE F e E—

1. =91 99 (Flat drill)

2. Hien AETR A9 (Straight fluted drill)

3. U3 @1gen wUE! a4 (Twist drill)

1. srqer o (Flat drill)—38 354 1eA $891 (high carbon steel) 1 &1
o &, forem 0.9% | 1.5% 7 HieH Bt &1 38 M & forg e e 1 wegl b
1=t T FoeT <1 & 941 BN (forge) FTh Aifod SR WSH a1 ST 21 §HaH
F29 HIU1 (point angle) 90° § 120° T B € a9 hed Bl W TR
(clearance) A1 faH=A (relief) &I 3° ¥ 8° T Tl &1 39 o off WEw o

Cutting
edge

for= 9-Flat drill

T ST T $1 T 3% WY (straight) SHE1 9 (ratchet) TR o BN §1 3HHI M Stferehat diaw

wd wRel % HEl § fE S g -

TUET A¢T & ETH (Advantages of flat drill)

T2 9y ¥ Freafafed @w §—

1. TO% B FSN UigSl § SEH # G (hole) Rl ST Hehl
3 i TEE STETRTIER S foRa S w2

9. T8 el wTH A @ R oft sTevEE wEw H @ W
el

3. TEE! @ HH A ﬁ

4. 9 e T T &
wfrar (Disadvantages)
a9 9y i Frefataa afEl §—
1. sﬁﬂﬁﬁéﬁ(deephole)%ﬁmﬁmmﬂﬁmﬁﬂ
T I S w4 @ Uy @ fox @ At e w el

2. H‘ﬁﬁ@"@’{(chim)@i%wﬁm%mamgﬁm .

Vv

3 Tafen Yy T T UX oe g = = St & (i) Straight shank (i) Taper shank
:‘;Tﬁsg’aﬂ-aﬂggﬂz%ﬂ FO T % qedt Bl e 10-Straight fluted drill
3. afieh o el Wﬁmmﬁa@maﬁw&ﬁaﬁhwwﬁﬁmm%l
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‘ Jeare=t Ureiifing
4. 3 F1 G W S v g, e weﬁfwg"'f'%ﬁqé (past) 1 T 5 ST ‘
5. THY ST Al qen Heaw F fog A TAE
6. AR-aN fore % o A (drill) 61 S FH & A E 3 o 3 W TR (straigh,
2. Heft Aefter Aer (Straight fluted dril)—FFH 99 1 34 ° 51 S7a T8 T I e &
flute) TH-gHL T TR 9 fagdiq feafa § # ECRIRCER! (t:wst drill) o] e o E‘(ﬁ’
mm%éﬁmﬁw@m%lmm@: tﬁﬁamﬁﬁ $ qo 7% I=9 HEA T (higy
% U 2 31 99 Tefier 3 W wd F9Ra gH A 7 Saed @6 €
~ carbon steel) & 3= 7fd 3541 (high speed steel) #1 o S el
3. U3 rora wArgt A" (Twist drill)—48 3TH FT - Tang -——f’f

T Y (latest) 99 €, forgen aum wrdl § 991 TP ;
Hﬁmﬁmms@@ﬁwﬁﬁmaﬁmgﬁmﬁﬁgl Taper —
T A9 (drill) ¥ TF FeER five g ¢ frw W A sank
AT (spiral flutes) Fe Bt €1 39 a4 @ ae Hishal EFI
T &l AT 90U (cutting chips) M | &Rl 3 GIHT?
AR Hiaers (coolant) i @Ee T WM & T5d 5l &l f{?
94 (twist drill) WE: 3=9 =@ 399 (high speed steel) ¥
T S ¥, A FT WS I F Fmiv & fag 3= FET Body
31 (high carbon steel) =1 ot 7 € 81 T8 awqﬁ‘eﬁ
AY (twist drill) IR 9% (parallel shank), zqﬁ-cr w
(tapered shank), ¥ ,\ ‘Q}[Eh: (bit sha\l'nk) qa '{T%IZ HE] ands L/
(ratchet shank) 9@ 2Id € W 10 THARR ¥ qd1 7]
Softa Jis ara @ stfteivE: STAM H T W €1 W 12.7 LA
firdt =919 9 F B 94 § GHARR I 991 ST 98 AN ;
F 391 § Tuftq 9% o1 81 SUR Y & forg e Ord Tgw Up or cutting edge
=1 TN R ST 81 GHARR 9 91 99 fgd =9 &1 ad R 11-Twist drill
Sufiq Y arel DY & =i (sleeve) I1 Gihe (socket) i
Terd ¥ T @6 (machine spindle) ¥ T W E1

w9 8. fafir=t Uah[ & 9¢ il fafaul _

ITW— d¢1 BIT (Drill angles)

wsel forg SR F1 i TS 99 (twist dril) R 9 @@ (clearance), I& (rake) qem 34
(wedge) 3TfE @101 B0 &1 7 Wt F1 A T B W T B

for famr gr1 T foan < g1

1. ﬁ'-'gm(Poi\nt e:ngle)-—\@?f + fa=g =it vigamaR T8 99 § f5g 01 I g (grid) B
%ﬁﬁﬂ&ﬁmm'&'lgﬁmm (cqttingangle) N FE1 S| 21 7E w1 9 T %ﬁ%m
S-S Bl @1 T F, FER G % T SHF SR 7 e (soft metals) % T w1 gy <

el

_ Parallg|
1 shank

o
oD
1=}
V]
3
(2]

. @

Body

Dead centre

z.mm(Cuttinganéle)—@aiﬁmmﬁ mmf‘wﬁﬁm%nf@ﬁ ; .
ﬁ}amaﬁqaﬁaﬁam%*ﬁwmmmagmmmﬁﬁqﬁq;im gﬁﬁz\ ;T
@%m@ﬁaﬁéammﬁﬁm@amﬁmaﬁwwwmommﬁg |

jwﬂ.;v-r&nr s ::‘.’nr;r\r —_— ¢
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a3 12-Cutting angle of twist drill

learance angle)—3g oy W @l

\ ¥ %trﬁ'ammﬁﬁmm‘%lsﬁm irce'arance
mmaﬁﬁ@maﬁmﬁ-@v@mvﬁaﬂm@m%m e

3. aﬁwmm@ip ¢
TR FR F WS H WF v T

(.8"-15"

angle

ST B 8°-15° 3 g 7@ 1 &

{1 13-Lip clearance angle of

SRR R T 39 (drill) oo e | o @ &) 5 e ol
SHTE HIO 5 FEd B

Angle of the centre line
, between the cutting edges

fa= 14-(a) Web of drill (b) Chisel edge angle

g Ca & FIT (Helix or rake angle)—38 T2 &MU (flute angle) 7 #ed 81 98 fga
aqaairm%%mﬁ (legdingedge)%;aﬁm% i fga =t aaﬁmawﬁvﬁmm
Eﬁ%‘rﬁ%‘lEé%i"?ﬁﬂawﬁﬁmﬁﬁ%l%aﬁmw@@z@mﬁw&m%wﬁm.&x
S H WeBR ¥ ST S 81 H <139 gfered Sivl F3R a@@%mm%w%ﬁmaw
0°-40° 3 <itg el 81 T8 FIE S el u@;ﬁ;;l@a%wmmﬁﬁxmm

T g 98 7 SR —
BIS%aTm@awmawﬁaﬁmw - 18°
N <159 ool & efeed sieE 1 S 18° — 30°
Sz@@ﬂwmmwﬁaﬁm 35°— 40°
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()

(Rake angle)
Helix angle

at periphery / |

5

o3 16°30°
H N
R 15-Helix angle of twist drill

‘ : LIE|
5. S EIT (Wedge angle)—fr 16 (b) ¥ 78 B (beta) rqr wefda feen T € TR A ST
T (clearance angle) G ¥ @ R AR F 2l

FHT Bl 5 [ T
:-I . - ﬁ

STGHA BH

35°-40° -
S

p i A 3 NI REW R e T

oa=12°

T T
Ty o, &/ S A

D
s
i \\‘.

fag ®ro 118°
(@) (b) -
for 16-R1) a<at & P07 1 UIed 1T &

7o 9. fafiT=T T & 94 4R e sl aHsTETl
jJ IT— QeI &R Yfardt (Drill holding devices)
3y 1 YHey & fou FreAfafad gdi o1 SE {6t S g —
- | 1. fg& =% (Drill chuck)

2. %14 (Sleeve)

3. @k (Socket)

4. fga fgwe (Drill drift)

5. @H@;(Spihd]e)

L. Tge7 =1 (Drill chuck)—3% et 1 7oA a1t oiwik 21 Forrif 3t a1 i wam: s w2 2 €
;ﬁm@mgﬁaﬁa‘@a%mmwﬁgqﬁ@ﬁm%mmﬁ@-{@@‘{{m@@iﬁaﬁiﬁ

wﬁg wﬁm%ﬁﬁ@wﬁa%fmmﬁﬁmm%mm%%aﬁwaﬁm

ﬁmmmmm%uﬁ'mmﬁm%ﬁm el et 31 Sre o It (5

2. Tt (Sleeve)—3Hehl ¥ I Jieh fget < T weiq ¥ frgvee N
grgméﬁmﬁm?msl_ﬁwammmﬁww(morseta erﬁﬂg
| 39 g1 fafy= aﬁmﬂﬁ'ﬂ?(toolshank)mﬁﬁﬁﬁrmﬁlﬁrﬁ?ggﬁh’%%aﬁ
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ffet 1 [T (sleeves) % =T U@ fodf 1 sem st oot 3 & < e Ay
- B 6 He H el &1 5o Tt 0.1, 1.9, 9.3, e 3.4 ST BT €1 0-1 Tet F1 el Wl
@ﬁgﬂAWﬂﬁWframa@‘eﬁ%lwﬁammﬂw,m%ﬁﬁﬂf@a%m%m
g €l

3. WIeRe (Socket) T W Whe ol e #1 7 ST S st 41 i Feferm e 1 Feave g

| ! 8 T 38 T g A @i 3 fer e o1 s o s 1 Wb & w0 AT & e TR

e el fo 20 ¥l & ATt 1 1 1 W e i feqmeet v oz 36 e & v i 3 orerd
92 W3S T fgdl STEH ¥ aien 1 W 1) ks
4.133—!1‘3%(Dr111drift)—wﬁaiaﬁﬁm‘mﬁam&ﬂaﬁmﬁﬁm%mﬁmwm
ﬁmmzlﬂ%%@@aﬁ@ﬁmmﬁ%lm@mmm%lmwwm»aﬁa'g{:ffaﬁ
T2 W I T E SW N WE A IH T o e 2|
5. Tk (Spindle)—Tsft m=a; WA JuH H9Hi & Tl | 9 2ufd fog en ¥ for 3
w%whﬁﬁﬁﬁaﬁwaﬁm(cuttingtools)ﬁfq;aaﬁﬁmm%"lmﬁm'%nmaﬁm
%wa@mmawmaﬁtmm%wamﬁwwﬁam%ahﬁéﬁwmw,wﬁw@%
¢IRE 9% % wEe % T e B | |
K—Tahg

<«—— Shank
\_/
Body
Gear teeth
Jaws Chuck key
sealinghole  yse of drif
(i) Drill chuck '
Drift
Chuck key
. (ii) Drill drift
‘ A l
|
‘ I
@
Taper sleeve Taper socket
(iii) Sleeve (iv) Taper socket

fa 17-Drill holding devices
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=~

@ Gt s iy
7T 10. X & fafas war fafia) | _
SRi= IR & "BR (Type of reamer)

R T 9 X A i F A o i— ‘

(A) T U (Hand reamer)

(B) 7MW (Machine reamer) o
(A) T U (Hand reamer)—e& QX &l w4 A (manual P ‘

7 i § W\T('f §i (plain slzank) o e 31 (square tang) @1 &1 FT 1 FHAR ST 33

m-ﬁmﬁﬁgﬁmaﬁ@@mma,mmé‘qmaaphandle) ﬁﬁmﬁmﬁm

M 21 39 fUE (body) W H (straight) el FiUe (spiral) I (flute) *2 g ‘;'_;H TER

ﬁmﬁa@%«aﬁgmgmﬁ;wwﬁmﬁwammﬁmm T iy

21 e e e e e e 3 T ) e A e e 5 A LR

(right hand cutting) 9/ & 7| efaed g2 el g UM W/ amarad 9ege (left hand f'lute? B0 B

mnﬁmqﬂﬁﬁﬁm%mmmél, -

= (=

Helical fluted

anual power) 81 foman s '%,

Straight fluled
fom 18-Hand reamer

7w M FrefarEd. TR & i e —
(1) AMR g% AT (Parallel har_ld reamer) E
(11) 9Eee T @ (Pilot hand reamer) . ; ‘
i
[
|

(iii) TR T (Taper reamer)

|

(iv) A g W (Adjustable hand reamer) |
(v) TR f5 T (Taper pin reamer) !
: I

|

|

(vi) ¥9R W (Expansion reamer)
(i) FHMET g5 EiL:Ed (Parallel hand reamer)—3%8
TFR & T &1 arel (body) W HAARR Faq w1 (parallel
cutting edge) @ €14 € a4 fa (point) F WH TR =aa ||
mﬂﬁélmﬁﬁ(shank)*ﬁmﬁ?ﬁ%,mm E
qfFER 27 (square tang) Tl T | SH T4 GHIR 9IZe] 9T |
fosl F1 A9 (reaming) F foAT =Xd 2
. g, . = Dilot dia.
(ii) 9T g4 UHT (Pilot hand reamer)—38 YR & - 7 B e
9T &1 fque (body) F fq,—..:r' (point) H TWE "QIT“F{T?HR e R 19-Parallel fer 20-Pilot reamer
) ) - N 2 . N hand reamer and use
(cylindrical pilot) =1 T Bl - F feEl # :
HAR-TR ﬁ“TUT (reaming) Fd T TT AL (pilot) MEE (guide) =1 ®M FTa €, faad A quE
(hole) T ¥ (axis) ¥ HEl WS T 1Y & a7 €1 THH WA ket STIHERE W (automobile
parts) 519 oA A fog 3 &t 99 (reaming) ¥ #14 2

|
I
1
|
I
|

I
I
i <—Pilot
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s o

o M S IR B o

—2
S

(a) (b)
fer 21-Taper reamer
\ (iii) 20¢ {WX (Taper reamer)—sHd A & wam fafa= R & TR Y@ (S drd TR anfe)
WW ¥ fau = ¢ 98 TR €Y TE (straight flute) A1 grefed w2 (helical flute) F o B9 ¢
7% <2 (pair) ¥ T T wﬁ@ﬁ%wmmgmmmm%mmaﬁmmﬁw
T O fRARE (finishing) ﬁ?ﬁﬂlﬂﬁmm%l zqi ot 37 (tang) H‘ﬁﬁﬂ%ﬁﬂﬁﬂ‘ﬁﬁﬁ%%ﬂ(ﬁ

firetd €1
(iv) T g6 A (Adjustable hand reamer)—T® T 7 A s i (i

Wﬁaﬁ'(blades)&ﬁwaﬂmﬂﬂﬂaﬁ@?@ﬂ)E{Eﬂ&?ﬁ]’ﬂi?ﬁﬁ%l?ﬂﬂmﬂﬁﬁﬂg(body)ﬂm
(threads) & ST @4 (taper slots) F2 T 21 T Wil § et (blade) fifz B 1 FE (blades)
maﬁtﬁ%a%aﬁzﬁ%,ﬁﬁmwamﬁmmﬁmmmwm%l

W@ﬁﬁmaﬁ@ﬁﬁaﬁwmngeﬁmﬁmﬁwmmﬁmm%,am@
fg=7-far=1 SRR F ama fEal (holes) % THOT (reaming) ?WWWWW%I 31 ol =l
ﬁqu%m@mmﬁmﬁ%ﬁmmmad%m

e o 39 {1 T8 ThH
Wwwﬁmwﬁ%awm%ﬁmmm%n :
| N
A@' T - >
‘ I
=) S = |

fora1 22-Adjustable hand reamer

(v) g7 fiy 9T (Taper pin reamer)—%4 {1 W 3w g {H0T (taper hole reaming) %
feru e &1 ﬂ%%ﬂﬁ'ﬁﬁ?ﬂ@mm%ﬁﬁﬁﬂg(bodw ¢ @ 20 firto/AieX 1 TR AL B
2 SferRT: mmmm%wm%ﬁ(taperpinholes)E\Iqﬁ’%?ﬂﬁ%mﬁmm
4 sqe AT (flutes) T (straight) FF 4 (spiral) T B

faf7 23-Taper pin reamer
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Q@ mﬁhﬁﬁm

(vi) WER T (Expansion reamer)—Ua& YHR TR % ¥l 408 (body) FAEATIEA I B
¥ e fIve (main body) T % T (cutting teeth) €1 & a1 shaw 1 3T U O &M & fomy
w3l fafal (ongitudinal slites) 2 2t 31 309 T AR T T T §e TN < B B € o
T 1 FHa aiehi = B @1 5 M W 9g it A € agn I Fi fauS (body) 1 A H aﬁ“ﬁ'ﬁl
g TR F fIve (body) ¥ ¥7 famr (expansion) 3¢9 (0.05 mm) g €1 5 TR F T
(straight) 3191 WU (spiral) B Gd B :

wi
o S

[ | §

far 24-Expansion reamer

(B) Wy W (Machine reamer)—39 Y& F T OeiA 11'(.3@"1 \ﬁ({'\?ﬂa 'g, m 3o HYN
ﬁmm%lmﬁmwwﬁaﬁmﬁg@ww%ﬁmﬁgxﬁwmﬁgﬁa,m_\' Ty
Wﬁﬁéﬁ@fﬁmmm%lmm%@hank)mm%nmﬁmfﬁmwamzﬂm
ﬁﬁ%,mmﬁaﬂmaﬂmm@aﬁél E’lﬁ_ﬂﬁﬁ%'ﬂ?ﬂ?ﬂ'ﬂ(ww(parallelsha.nk)f{q}
W £, 3R T W TR ¢F 6 el 2 '

faa 25-Machine reamer

i G frefafad SR F a6 E—
(i) refer w9 TR (Fluted machine reamer)
(i) TS TT (Rose reamer) '

(iii) @™ T (Shell reamer) - .

(iv) THMETST A9 UK (Adjustable machine reamer)

(v) <R 47 79 9 (Taper pin machine reamer)
(vi) TR TEA T (Taper machine reamer)

(vii) FTaise 3mga O (Carbide tipped reamer)
UYT 11. 20X U Hyftd {01 &l 3TRE gRT 90esu)
I— R fim el SR

(Taper pin machine reamer)

T YER & T WA 9 91 € ¢ 991 B e § W o
TR T4 ¢ TR i I 1 394w urg w6 fog 5 aw
A, UGFd H Foa T e F fau aifed srmr 3 F ||
mmmélﬁwqulmgmhmglﬁ M Standard taper |
: 4 ; (Morse etc.)

TR UM U | fox @l 2ufia fog § wRaffa st 2w &) oy |||
o1 2 fiF e 5 ST & W9 ae s v o dmoem ||

fr % oy U e Sege oS i W G R |
e W 3 foa 26-Taper pin ~ fa 27-Taper

machine reamer machine reamer

T T A e e — e & et
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, et | 81)
| mlz.'&a-ru?ﬁ?%mm%rﬁaqu
IT—AT TR F @1 wew Frefofay S ,
1-}“““53336)‘—611%1[{,ﬁvﬁq%fmwmm%mﬁmm%lagaqm?ﬁrm T 3
mﬂﬁﬁrmaaﬁmmaﬁﬁm (support) 3+ F fau @ (slot) ¥ 21 B
\ 2. %9 (Column)—&i9 3MWAR T Tiret Wiy (round structured) 'E»;\?ITE' 3R 39 T 7Y & forw
ummm‘—m‘-ﬁnﬁ%(ductﬂeimn)ﬁmm%aw@aﬁq%mﬁmﬁ@ééﬁ%ﬁ
Rﬁﬁ{*ﬂ:ﬂ"l (steel tubing) R =F M@ W 81 97 39w (table) Td 94 9 & g (head) & fe=g =1
WM WEH T | | |

7 Sf'ﬁ
e (Stepped pulley) -
¥ oW —é%( S 3
(Stepped pulley) B
T &> :
' (Feeding handle) o
Spindl '
(Spindle) ¥ HIET (Motor)
g B9
(Rotary fable) .
<% (Pillar)
Y (Base)
. ) ~

fira 28-Comporents of drilling machine

3. W1 (Table)—&™ % W4 HHE-GUE I 7 %M w0 F ¢ 39 o s #1380 Frdeier feafy

T Tga & foU WY % =R R A s g ) FEFR A B TH G g H @i (slot), fog
(holes) T 371 HTEIE Bl & i FH-wWvE H vHed F foAU WewE @ €1 o i At e
(horizontal axis) & =Rl 3R AT S | ft Wed B
: 4. 7td (Head)—7% (spindle), Tet (pulleys) T WX (motor) 3T it Je et (drilling

" machine) % ¥ (head) T 3G 211 &1 H-3ee (V-belts) ¥ & w7 & few & feorm eft (pulley)
T A et A TR 21 TE A H TN E S e N FA T B B T
V-{%R & Teft =re (stepped V-shaped pulley drive) W 3w i fegfd =1 aga= 1A (speed)
T S Tkl B
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,@ . maﬁ‘la\ﬁmﬁ |

: 5. St ST (Upper arm)—&9 F Y W TH Y4 5T (up\per arm) Tt €, < fget W (dril)
head)@ﬁ'{wmﬁ(driving mechanism) &1 ¥R (house) iﬂﬁlm gm%ﬁaﬂmmﬁﬁ H@'ﬁa:ﬂ
2 T T g WH B B \ oty G4 T

6. 7 o T (Spindle)—dg TF TETFR W WG (circular taper shait ;
m—a;?aaf:%.l;mlw,mmeﬁamw@amH@aﬂﬂw%’mﬁ”ﬁ@aw
(drill head) & T TR (rotary motion) 1, fget Fora (drill jigs) % e FFAFated T #fgm
Wﬁ%mqﬂW@ﬁ—%ﬁ_(key-hole)mmﬁm%lqﬁ’ﬂhmﬁﬁmﬁaﬂmﬁw
S A R R | | | | -

7. %1% (Chuck)—%, ¢t @ B (lower end) T 376G (mounted) T & 741 7€ f5et i
! THed ¢ fga maﬁlaaaﬁ% e, @k H1-8 (key-hole) i W&T foFan ST 2!

feqt ¥ AMAR W @-Hf=d (self-centered) N 2w fga wA A SR W A5 5

(three-jaw chuck) 1 3TN foan T @ 57 fo fiast g 399 (special alloy steel)@?ﬂ'f@m%l
- 8. farega We (Electric motor)—fgfer 9 H THE-t Yoo HIZ (single phase A'C" motor)
1 3 R ST S, S 600 F 5000 % FReoTHo (r.p.m.) T e Feball &1 Ieo g Fgfer W
(heavy duty drilling machine) % fo @& fd 3R I<9 B Wehell 2l
o, e T AT (Pulley and gears)—Je T fiTR 1 9T WfHd TIRA (power transmit) FT
3 foru ai fafrst T ST Y 3 forw fopan S 21 O fgfer H 90° S vl W fR TRUT % for <ree
fiTR =1 I fan e 21 ‘ ' : |
10. fet v (Drill jigs)— et o 1 Sum & fifen < © wiat fafir= sl (multiple-task) ®
AT Bt € A T T iy TH W S R (hole) T F STATAHA TR 31 FE FE-WIS I
T fgfem fefa 1 oo o # oft e w2 71 et fom o swam fea gfim it weam @ foa =) 99
Frdfera Fe3  fer «ft fopen e 21 - | '
11, SUT-TWT (Feed handle)—fget F1 W (feed) 33 3 AT Ro-ge &1 39 e <1 21
mmﬁﬂﬁ-aﬁ’ﬁﬂg(depth ofcut)ﬁﬁziﬁﬂﬁmlm'%l
WY 13. Aeaet dum o =t franfaty sm g wwsmT)
- 3T— =it aeF 97 (Radial drilling machine)
T TE W (heavy) IEH WA R, R M FREM H 95 w9 F fF w81 59 20 wem
STHR H TR T T 0 FT-0 7 A Fgfem ST A ) o w21 v wea @ wri-mvs A
fawara fom & o=t fafr= fafedi w fog frn ol .
meW-W@WﬂWW%IWWW(arm)wﬁgﬁ—vﬁ% Wl(arm)aﬁﬁiﬁ%
HER SR Pl i Fe Fral 1 Wbl €1 9 N T F A A o S wer S v e &
Eﬁwm@@ﬁ%mélgﬁwaﬁmﬁmmélW(arm)%m%ﬁq{mﬁm
21 Forl gt ot W am-e fameme et o fefem 2t w1 wareh £ s fafr frarferdl w fefem w00 %
T Tl e S -l i 3ER-S T R SR T B A T (spindle) 9 9 frg a1
Wﬂ;émmmélm‘ﬁ(spmdle)m100-mm6araa€smﬁ'ﬁa?mmm%1 |
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<+—— Motor

E

Pillar —"]

—Mamuuaaaaau [*[!]

“le— Spindle head

lllllllllllllllllllllllllll

! Radial arm .

Spindle

Base «—Table-
, | ‘ g

fa= 29-Radial drilling machine
\

1 TR gR foed foog 3 & forg 3w ¥ (drill head) 1 9T (arm) FT & (axis) T o
wam"-?ﬁmifaﬂ'{a?ﬁmm‘lmmgﬁﬁ(swivel)ﬁmmmélwmﬁaﬁaﬁﬁﬁ%maﬂrm
‘ ﬂ%ﬁm%:ﬁ‘am?l?néamgwmﬁ’w-ﬁ%mﬁqﬁ%ﬁwﬁ%@ﬁ%ﬂﬁﬁaaﬁﬁﬁ%
E’%ﬂqﬁﬁuﬁmwﬁrﬁmﬂﬂﬁrﬁélﬁﬂmwmﬁiwmm%l |

oaa
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‘5 ST (srer)
| (Boring)
BT

U9 1. TauT 3R & v fafau)

I— ' ydeM 35IR & UK (Type of boring tools)
| WA SR freEfafEd TER % N §—

1. . 319 HIf¥a SR (Solid forged tool)

2. W9 U8 (Boring bars)

3. fafere-2< gaa ¥auA WK (Boring tools with inserted teeth)

4

5

1

. aﬁ!ﬁaﬁﬁiﬁ(Brazed tool)

. €i-37d fa28 (Throw away bits) -

. 31 wifdd 3= (Solid forged tool)—ard IS
WAHA SR U B wEA W A el T & HOwN =
. (forged) FTEH T1T W &1 98 YEA: B = & fosl & fau . :
WA fory W ¥ @it AT WER ¥ SR T (tool holder) - (i) RatighiBaring tool
T 7 e § 4l 1§11 Y SIS @ SIS F FIHEA B :
ﬁ?ﬁﬁ@”@%(mugh)maﬁuﬁﬁmﬁmmmm
STV BT HE FI0 FAC SR E T A G F, FA
ammmm?ﬁémmw(qmckeswﬂﬁaﬁaﬁa
fopan <11 Gl 2| :

2. WY 20T (Boring bars);némmﬁmmaﬁwma’t (tool holder) 2l ﬁmfrqa:ﬁﬁm
fe @1 TS S &1 3R AT S B FAYA SR i 219N 9 HE e F forw frar S S g9
TUE @i TEY 3R TUS Y (end cap) TEU H BN 81w <139 H IW a2 I TF Fi wamaar ¥ e Sl
'%I . )

——
—
—
—
——

i
]I”,'

1L
1L

—
—_—
—
—
—

I
;:!ll

(ii) Finish boring tool

a1

Chuck : Chuck

/ -/

Work ) : . Waork
Boring bar : _ Boring bar .

SANNNN

§\

(a) Boring a blind hole (b) Boring a through hole
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A (@) ' E\

, Slf 92 < | e fore 1 99 (wedge) o1 =il i weran W fiR e i @1 e o § e
T SR HRT 1 7 fae e 31 S @1 $IR-TR % (through hole) % SAeA ¥ ferw fare 1 waH
7ve 3 0 F T4 90° % F R e foren e &1 AR 7 oz (blind hole) % waw ¥ fere faz #

" 50° A1 45° F O W {2 fhan < §1 T qUS F 9, MENHR A1 IFHR FaE F Bt €1 ¥ 08
7Eee Vidd il T8 W 8

3_;_ f 'laarﬁﬂﬂmi‘}ﬁm (Boring tools with inserted teeth)—sd Wl F A B T
’ﬁﬁmmg'mﬁﬁﬁ%ﬁq@%mﬁm%l%mmlank)aﬁqﬁfum@ﬁaﬁﬁrﬁ%lﬁﬁ
SR EUE T W £ 39 SR e T ¢ e e i o € A 5% et 37 ®H WA
Fe @ U S 2 7o SR e SRR (operation) FT AT 1 W 1 SHH Vi 4d1 i i sEwH
ATl Tl Bl - >

4. ST 3T (Brazed tool)—SAYH TUE ¥ fR W WA wEize A wR s WA A s
Amfsgaﬁﬁqaaﬁwﬁ%fuﬁ@@mgaﬁﬁnﬁaw%@maﬁm%l

Brazed boring tool

. Main cutting edge =7

y
=

I
Secondary cutting edge

Carbide bit
fers 4-Carbide bit

5. 9Y-313 fore® (Throw away bits)—3d ¥R % ¥auH 2us % fat R fou i aifs fafy gr s

R ST 31 A1-379 FroH STem-oTen WS 1 Ud @il wEfEs H A et @l
wo 2. FoT ST Wit @l I R 99AE0 |
- I TF foRiy YR ¥ SAfvwfeqd WA Ed &1 -
e A g w9 F fodl # wRys sefefd (location) : | | ~Spindle head
e Tere F ferw e 21 St fom s fni e, Sererel |
<7eal qen s s % Fwion  snEvas T €1 79 YHR F

I=a Rz 3 genefan 1 SR WA qel Yl 8 el T o _ . Housing
g el HE Herd ami W fegi | g arafeafa — Spindle house
(location) =l ITh Y= I W9E ggdl K l]_[:'_l P

f yQEH 99 H aAEE 3gU YiHedd 99 (vertical
‘milling machine) &1 9Td ot 21 forg 9% SE9 A
3% o1 9 B €1 T TH 9 SR (bed) T I FH L > 5
(vertical column) @1d 3 =y F el (top) W % wd |- e 6
(spindle head) M €l & St & % ¥9@ TS (front

W dfst T W wE AR S gl HEE A L

fera 5-Jig boring machine

i
~J .,
= e et NG T TR PR RET FULTVLE TS
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;»@ | | mﬁaﬁm‘tﬁm

(working table) 38 Tl T ST 2§ Fen I8 T A A e A (horizontal guide ways)
F13) F Gaer 1 e & araq /90 (slide) A &1 39 TFR FE-TTS 1 argee (longitudinal)
Wﬁﬁﬁﬁmﬁﬁﬁamﬂﬁqwaﬁﬁmmﬁmm?l Fd-@ve F FW IR 7
mﬁaﬂﬁ@m—ﬁmw%ﬁmm%l s 1 s o
| guifaror e SR R A wei H s ST i K wHEISH
am'ﬁrm@ﬁa:mmmam-alm@ﬁmqﬁwwmmﬁmwm
(measuring system) & HRU 21 2 ;
ms.muﬁwdﬁaﬁﬁmmaﬁﬁﬁaﬁam L
IT— &1 ser a1 3 faRrean
‘ | (Specification of jig boring machine)
wmaﬁmﬁﬁf'ﬁﬁﬁmﬁﬁﬂm.maﬁmﬁ%—
() W Y 9% (spindle) F 3 Eakell :
(if) ﬁ%mamﬁa%ﬁr@t%aﬁaaﬂwﬁaﬁmqﬂl
i) afua fox =1 srfawqs =T
(iv) Wafua fox =1 Afershan =l ,
(v) T FT ST AT FE-EoE @ A AR
(vi) B 1 FEFR] TSI ‘
(vii) B F) afbwad, STHaEd T qHl
(viii) STEE H FTaH |
(ix) a1 FAqq TSATHI
(x) T TR (spindle nose) H TR
(xi) TF & ¥im sR-R fox w1 =
(xii) T o Afrehrad I<H A
- (xiti) T W 1 SAERAH 3I<T UESHI
(xiv) T =T 1 T
(xv) T TR H G|
© (xvi) #9 ¥ e TH I WWION 1 W
(xvii) el T T fewmed & A 1 ga T
(xviii) T F1 379 AfF| -
(xix) AYH 1 FA 4RI ‘
(xx) TYIA 5 FR T ™1 w3 1 T Al
(xxi) WY ¥ WG Tl
(xxii) ¥ B FA HARI r
::‘_l’—ﬁ LT&EFI T{E?Fﬁ &1 Figd (Classification of boring machines)
o & e u%l%g_macmnes) 1 7RI ST Feset aen STeert ¥ S #1 T w09 § 3= et =
1. IO WAYT AT (Vertical boring mabhines)—g‘g 1 ¥ frerfafes o omy 3—
(i) A% 35U Y8 e (Standard vertical boring mill)
(ii) 389 T WE (Vertical turrent lathe)
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2. é\iﬁa LECRRE] (Horizontal boring machine)—zq = % f=fafad @5 amy F—
9) i T &ifis PEGEIOE| (Floor type horizontal boring machine) '
(i) HS w& &first YA I3 (Table tjpe horizontal boring machine)
(iil) THIT® TEY &S & 93 (Planer type horizontal boring machine)
(iv) Sg-vd vy &fis Qe 1w (Multi-head type horizontal boring machine) } :
3. T waem o (Jig boring machines)—fafi=1 YR 1 fm sa=w e & sifues ofaX 7 g
81 Tl ST Aferweuel qm MRl A firer €1 % RO AW WA orwd S 31 3E w e
RO ST S A B el T v % o g @1 fafe fom s 2 H s @ e
' (1) 9Ys sma-vg q@ﬁf (Precision lead screw system)
(i) &0 ®I99 9EfT (End measuring system) ‘
(i11) YO e TZehIEhTY Tgfd (Scale and microscope sysfem)
(iv) fe=[d@ g=1a 95fd (Electromagnetic system) ‘
4. 9RYIE WSEA GH (Precision boring machine)
9T 5. TR 2130 Afas yere 9 &l 9ugiEu)
I— wel wey & waem O
(Floor type horizontal boring machine) o
T VeNTFHA FAfad A fes JaEH YA 21 S Y=er a4 99 STeer U 8 HER (bed) ™
aﬁﬁaﬂﬁaﬂaﬁ%naﬁgwmmﬁ(runways)mwﬂaﬁ%mw%wwn&m
AR 1 FE-TUE F TR TE -GS Tferd R 1 Fhal 21 F-wvE F faepd o waifaa @
feran ST, afew @& Wl @i (floor plate) THF TF EH T fer wa gl

5 Bed support Column
/ column : T Columr
. olumn

Specifies

| Run way

CHECI hrsm e
Col \ 5 B

Floor plate L__.___.l

Run way

fira 6-Type horizontal boring machine
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Cj 88 y
= WWW jfﬂ?;m (Main parts of poring M
CEm—

5 - , ; HIMA A
SR T 3 e W R an s B § A TE it
1. W (Bed)—E TF W} @erdl oie (Casgff;;)maﬁvm ST FT B TR IR A

& (supporting member) Bl %J 75 T F 3 fafi HEH g T €
e Tmt (guidé ways) a1 T T, forenl eT 3 sﬁﬁ”{”f vid g (head stock) El ey
2. T (Column);'qﬁ' i & T T T8 o w 3 IECtED #ri (vertical guide ways) CH
(support) TS Tl 81 356 THE T2 (frontl sulrface)
ﬁﬁ%ﬁ?ﬂ?ﬁﬁ@ﬂmeadstock)m—ﬁm ) Wqﬁélwqu%amﬂw
F ¥ U ©F Wi 97 (counter weight) Cdl Haa 3 zafere T Tatw .
. . N o 2 e T ) e R e € < W
“fier el o &1 Fehar 1 WiwAl 6 THT WY o5 Td HEA] BT HIE B |
W(robust)aw‘m%,mﬁ%mﬁmmm 3 ﬁ]‘gﬁ@—@i@mm
3. vfd ke (Head stock)—a€ Wi 1 TH CICIERR @ T, '
Famaferal el gt €
4. Y&T wTeres dAract (Main drive mechanism)—399 T& m é’@.ﬁ AT (speed SIECtric
_ motor) BT § W1 ¥1Y ThY o fT&R (extension) ERLER mmﬂfﬂﬁﬂﬁl Wﬁzﬁtm U a7
(electric clutch) & HI¥&W ¥ TH f@R |l (gear train) HI TA é' [t YRT WG TRy
(antifriction) =4l ¥ T B - C
5. Weh AT (Spindle assembly)—38H TH @@t % (spindle), TH wﬁa (sleeve) a1 &
=sHHYT W @5 (traversing boring spindle) BTl €1 9, Tae foqvesl # g SUMRT (press fitted)
eI € a vayd forved gt wia. ¥ 9aW ¢ 39 e ¥ whRa % G §@0 (alignment)
I (accuracy) a1 TEdl Bl . :
& Heh SR UUT FATaet (Spindle traverse mechanism)—38H Ts 327 vifg (vertical shaft) &
€ S ST ST A A et f A fafet R sl (gear trains) gm HreX vifge & g
(circular motion) =1 Ya¥+ fequed =it spa0r 7fy (traversing motion) ¥ age 4t 2|

7. 9iTd Teher faa (Head stock extension)—4% € WiF ¥ of = i q
U9 =16 (rack and screw drive) = =T Bt T, W mﬁmmﬁﬁtﬁill

;:?Tv;;?g zmﬁf‘g & T AR F AR T 7 (boring spindle) =t adty Tt ¥ faw dH
‘ ,- (toop) ¥9¥H T (boring spindle) % e 79 % fou [EEG ﬁl’d’{ <M 2l

T a5 (boring spindle) #t =T qegy Ty d feed Changing mechanism qr—ﬂafa?ﬂﬁ
L ) - f 3 nlsms)__gq
B & T AR R Yo e ity 3 (%eedS)ﬁv&aﬁqaﬂﬁa:fﬁq—ggm" ¥ e A @
10. aﬁ'ﬂﬂ‘gﬁa((}] . : :
¥itd, T (head stock) %ag‘é);f%evlce)‘_ L (verti . : i
T S5 amey 3 . cal guide ways) ¥ fepet st fefd

11. 97 9% (Oil pumps)—T wis 5 e M B )
%Hm:ﬂ%ﬂmmﬁﬁwﬁ% Wqﬁﬁéﬁqﬁﬁ(guideways)%ﬁﬁ%
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i (F45) ‘ - | E-

12. ﬁsraznmaﬁ (Table and saddle)—%d Hoqul 3§ (unit) & <1 14T (saddle) T T off A
(rotary table{ &Il €1 A 3l b (saddle), &R (bed) W & &fgst fevrs A (horizontal guide
ways) T geed fom (longitudinal direction) ¥ HaeH &tdl g1 U aTel o, 79 #1 98d W GLf
+7a FIS91% A1 (cross guide ways) T 39! HaerH fou & Awaaq defdt 21 IR T oo & rEt =
(top surface) W g F1S¥ A1 (circular guide ways) & €d %, fm ol O e 1 Wl i
ol (movable parts) % 3faa Tied. % sraw Tea fawd &

- 13, T amena Ww 3w 2@ (End support column or stay)—3% Y 1 = 3R (left side) -
o Bl ]1 $9h A 1 SR 359 v wnl &vertical guide ways) 74 i €, o W faaftn gaw an
Ae=T (bar holder) =1 =31 <Iewl §1 T IWARTS S10dl W (comnion lead shaft) HE (bed) H @i
31 2, W T SR IR See F I TR F 491 gEl IR ¥ @ (head stock) F I e H
TER gedshied (synchronise) HTdl ) A Bt (bar holder) 1 39aM sifue ol Y94+ €8 (boring
bar) % Wafeld (overhanging) " @ el (support) ¥ T < ferg ferar Sl 2l 39 THR H
STEYaHdl WI: STt o 3 (holes)  ¥a¥A & ¥HY Tl €

Swivel ram head Turret head Turret head Cross rail

I /
NI E s Cross rail \
TP 1 A . ) ——l_
- ‘
T
oid - |
N
) | 1) swene [§
! Side head - | g
\ ‘ 7 u__-L_
= : » Column \ i '
] : 3 1 A
E EL‘—. ] qﬂ: | Column
| i -1
. : [ M N
| B Mo el
Column ——» I Ba'se Table J Base
' 1 =
o Front view : _ Side view.

a7
gy 7. yaaT wyie =t g fafifeat @t fafau)
TTR—TF T 4 H g w9 Y R w0 F o f A w9 e g —
1. I I &9 (type of machine) ' .
2. H@ 1 affirhdd A (maximum travel of spindle)
3. B g WAl | 34':1'&“11 (longitudinal) @ e foemaq (cross-direction) T O ol
Afehad 9l :
4. 7 =) =Tl g 99 (spindle speed and feeds)
5. mmﬁwmw,%mmﬁ%mﬁﬁqmﬁmﬁmﬁmm
HT 2 ' - :
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6. forqa Hedi =) il
7. foaves =1 =
8. 399 % "
9, WA & WK a9 "/l
10, AEvES Y EAEAl
11, YA TUE T Hfushan Sl
12. 39 &1 FHR 79I
13. 7% W aiferwan Al

14. T # q;rﬂﬁ# TI ‘ . |
WY 8, et 3T AT WA &7 _ |
e S (Facing head)—g ¥t 1 werl 3 fosl ¥ ool &1 ST o SAARF T

_ Sy ' 1T &1 T T T A
' i = 1 T 31 T e R S I S
; Eﬁ?ﬂﬂmﬁ'mm%ﬁmﬁz@aﬁﬁﬁmgaﬁmiﬁmm
fFm M ER@ el

/ : Spindle
4 S (

St
N .
-

+—Tool on
/ sliding bracket

Boring bar

——— = ey = —
. . . .
b .

fom 8-Facing head -

W 9. wae & fagr @t fefa :
I— - waed &1 g
e Hfman & Sretd T s % st 1w S 8, S T fox T S S & R
i fom = 7@ w1 % for for whe farg o Sfm 1 R v T 21 30 e el ey 1
i ‘ﬁﬁﬁaf@aém,amﬁawm‘rﬁqaﬁﬁﬁmaﬁmmwam%lm@%wu&m@orin@
' mﬁm%ﬁmﬁmmmawnmmﬁﬁzmwmwﬁﬁwm
| EITW%IH?HW W.W%ﬁmimmﬁmﬁ(specialboring méchines)ﬂ»‘fmm
m%mmﬂ%m@peration)H‘WHWE&T%\TW%WWW:'HW@(W@
mm%wmmﬂﬁmm,m%mmmwmwmm%
3T ¥4 e SRl W R s — - ' . |
(i) 9¥F (drilling) & S HYFS (error) B R I ¥ fery
(i) 8% (hole) FI Y& TEFH 1 ¥ faw |
(iii) 3731 Ude YRRV (surface finish) MH & ¥ fom

S —— R——
i ST, NPT WP pay S SRS N, L TSI T

PP T -
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2T (FaEre) | E
) o 0 T o
(v) TR (hole) ¥ Hsiiarm (concentricity) Y@ &A & fau

Tool rotation
e

(=

ANAY
\\- Boring bar
L\—Chip
‘ Workpiece
Before boring e After boring L al,
Casing
Size contro| +—>
. .
@ ' I H-Feed
Valve body . 1
! _‘-\/A Tool
- ‘

S

“ : : %«—Wom
@ 9 0 Pump block | 0 @ 0 | I | w

fara 10-Stationary tool rotating work piece

far .
i 10 & avH & fQEFﬂ = W T 21 T8l F{"ﬁ T 3R (rotary cutting tool).ﬁ T for
m—@'ﬂ'@ ¥ gifia (feed) HTH 1ol oI F1d-@us (rotary work piece) =1 feor SR & vl Fh
w3uq GfiFa (boring operation) rqifed @1 S 2 . . |
aﬁﬁn%wfa@ﬂ#aﬁwmuﬁm%fmﬁwm (boring bar) ! TS =FaH TG
) s I W yauA fsea & fag I ¥R aredl 'Q?Wf fog AT i fae (single point boring tool
bit) =1 @ forA ST % I i (steel) dHvee wEEs (cemented carbides) I &R (diamond) T
Wﬂm‘élﬁﬁumnﬁm#mﬁaﬁmmw%— :
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PP D i Teade W T

& _ | Gt s T |

@
b ] f
o o —+ Bore diameter
Bore depth
. : b - t
.C — Radial depth of cu
Initial hole diameter
' (d)
— D Initial hole
(c) diameter

f2ra 11-Schematic diagram of boring process
mlo.mmmww.ﬁml |
T S e T aiferst e I
(Planer type horizontal boring machine)

wqﬁaaﬁmﬁammﬁﬁm-wﬁm%fm&ﬁammﬂmaﬁm
o S=TeE § oI €1 39 a6 W (spindle column) o7 fr el =i (end supporting column) &
e T Wl HER wed)aﬁaﬁélaﬁww%a&?%wwﬁ%ﬁ%ammgmﬁa
a@ﬁﬁ@?lﬁrﬂ%ﬁ'aﬁ?@—@ﬁﬁmm%ﬁﬁ@‘ﬂ@ﬁﬂ (main column) 518 T 88 ©&
@Uﬁﬁmﬁ,m(ﬁxed)ém%immnmaﬁw,ﬁw (bed) T T Fera G faada fewn &
nﬁﬁ:{m@%lﬂ—mm‘rﬁa%w s ol T 21 SETeE § 9% YA T WHaeis S i
ﬁmaaﬁrﬁﬁmﬁaﬁfﬁﬁ%aﬁﬁawm%@mmwm%aaﬂmﬁmﬁgﬁﬁaﬂ?l
He Haed Fdl ¢ .

End supporting Column
column | . Headstock

Spindle

_ - |y
i
S\

e—=
Run way Bed L

—p 'l

Run way

faa 12-Planner type horizontal boring machine
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(Shaping and Planning)
#

TYT 1. HEUUTE F Hrd g @l TUeE
I— HEUIS &I B g

T GEIUE F1 F o fa 1 A feamn mn @1 e @
mﬁgﬁw@agﬁﬁmmmaﬁﬁammﬁm
T 21 S B Beiin 6 T W AN SR Fad H yehgd g1 A A
M 9% 10 % D SgeRHuT STal € qg1 ST 3T o g i &
T=I-T'l'dT%“T{ﬂ'q'l'q'{iﬁ3ﬂ'l‘tTlEl(ret;urn stroke)m'&'lgﬂﬁ‘q‘?ﬁ U
1 Fee @ W1 81 YU e HEIUIR F €1g FelA TeE ST §
31 & QA ST SO U TRyl ST e g

FE-EUs F1 R FH 3TEE @1 F e fam § rfed
o1, 79t W e % Ul B & I HAM S0 W foha e
2 =g TV g HE-TUES F GHAA g TEad §de, Hivid TE,
F (key ways), mmgaqamammﬁaaﬁm ﬁ'ﬁH—Worklng principle of shaper

EFIT'.gTrTRﬁ%I " - machine
9 2. mvﬁuvﬁ?%maﬁﬁrﬁam '
I— IEqUIP A & UPR

HEqUIE T T SE i TS, =T dAatadl & ThR, Tﬂﬁﬂmﬁﬁmﬂmﬂ%ﬂm%
w%mﬁmﬁaﬁﬁmmméma@mﬁwﬁmm%—
1L T Y - Sre et dseet o TR — |
() ¥ TEH i
(ii) firafta G&9orh |
(111)3'3311%’1?[% :
2. hzﬁwa’fﬁmﬁﬁaaﬁm—
(1) difaw 9&aR
(i) IS0 GEITE -
(iii) dafem Y GEIUH
3. wrETd A % ATk & AT —
(@) ¥ T |
(i) wEfHR HEUER
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Ram position
adjustment Ram

Down feed

handle \

Tool slide

- Clapper box =

Tool post

Swivel base Drive motor
shaper vice

. Steady leg . Base .~ - . |
fo 2-Mechanical ram drive in the shaper

4 4, AT ATHT & AFEAR—
3 (i) I T HEITH
© (i) HYU FE GEYUH I FHU GEIUE|
: WY 3. WHAC WY TUT 37eh YT &1 FUIA gl
{ I— o 1=
| AU —AE: DR T e S FHqe H W F0 % e e w5 w1
| aﬁm@m-mﬁrmﬁ@ﬂ%amﬁ%ﬁmwﬁammﬂﬁmmm%aﬁm@a@
W;j YA 41T T St ;E-’ﬂﬁﬁ HHAe A (planning machine) a1 @R %8d &1 39 AT 9
1817 ¥ 3TH-IG T &1 9.7t 99=m fd & "o are 79 §1 39% 21 )
i o TS SRR Hl &fere; Feafer oo
AHaed B o - .
@mmﬁﬂﬁm—mmwﬁﬂmﬁmﬁqﬁﬁmﬁﬁ@mnm%{
X T8 IR & w1
ﬁq@a%ﬁqﬁamﬁwmm%lm—mﬁmﬂaﬁﬁammﬁmmmgﬂ:ﬁmﬂ
FHIG-1e W ARG SR A ¥ vt e 21 Frd-wve o wei = 39 5qn srgen € wr_ue 9
mﬁ#aﬁﬁa,wam@ﬁﬁqﬁ:gqaﬁm%ﬂ%mmméwmﬁam%m%aaﬂw
iz Hal ¢ ol HT i Fed €1 2a T 3 S} A e oo v € wh wye o o

Scanned with CamScanner



@ S1F % THA S 2:2 T 21 T e g s 91w

?@m?mm _ --;T:'Tﬁl“tﬂ??ﬂ"q‘ T mﬁnhmmm%,mmm‘m
@ém T T T A B Vel i e g o & - 9 e s
ol €  HHA HH T HE A0 T | Teet AR fed w2 % o ¥ w-ave 9 S0 a1 S0 e

7 <l 2
@

f }—— Tool
Index feed ——

A\

Job reciprocating

fa 3-Working principle of planer machine

e "9 & TR
aiaer TN Frafafad YeR 1 e e —
(i) A 1ga f5-Heia FHaes
(ii) T TR HHACR
(i) wEdeTR iR
(iv) @ Fadeh
(v)ﬂﬁm
(vi) favar oSt qHdeS
(vii) Taer-fTafe swEqor wei
(viii) iR 3iR AEUeT =T
(ix) TrESiers @i e .
| (i)mmﬁ-mﬂamam—wmafwmmaﬁamm%mﬁ?ﬁaw?m
wam—q'rﬁiﬁz’rﬁél@—@ﬁw%aﬁaﬂ?m@m%la:&ﬁmawfmﬁmﬁwsﬁﬁanﬁaﬁgﬁ%
ﬁrﬁmaﬁ%aﬁamiﬂaﬂ@ﬁ%mmﬁﬁmaﬁmsﬂﬁaﬁ@ﬁ%ﬁaﬁw%waﬁﬁa%m
ﬁmsﬁémwfmmﬁﬂta:rﬁﬁﬁéﬁ%nmmﬁq%ﬁfmwﬁﬁﬁaﬁmw%.
v a3 fafim o @) (Fo 4) B Tt R
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|
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1 \I—H T n /

g = 'U
WERDYp~
_ .

[ —]

1. Tripdog, 2. Table, 3. Bed, 4. Reversing lever, 5. Clapper box, 6. Tool, 7. Tool post, 8. Hinge pin,
9. Vertical slide, 10. Down feed screw, 11. Slide, 12. Guideways on column face, 13. Feed screw
for elevating cross-rail, 14. Pawl, 15. Column or housing, 16. Rack, 17. Feed gears, 18. Saddle,
19. Feed disc, 20. Table rack, 21. Side tool head, 22. Feed screw, 23. Cross-rail, 24. Vertical tool
head, 26. Cross member, 26. Cross rail elevating handle, 27. Cross rail elevating screw

2 4-Double housing planning machine parts

, Housing—
Knee

4 Crossrail l

L

Tool heads

~g=F)) |

Table

Bed

\

fom 5-ve Jaw wred woeeTE @1 wvs s
(Open side planer) .
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T R G W (milling heads) @ 2 g, o
(iv) W auaers (Plate planer)—=9 wqaers A 1 M e TE-TE @2 F R Ay

ﬁlm- (bevel) o ¥ (right angle) W W %31 5 fera foran sman 31 w9 w Il <l i agEfaa
(air operated) 1 59 9ferg (hydraulic operated) RT3 B GRSl 91 €, 3 T 22 9 it BT
(moyable carriage) ¥ Yser Wqy ®, & Wig | IR H WE M- Tl B THEH FRS g el

T m@:ﬂﬁm%aﬁtmmﬁm-%wémﬁ@aﬁﬁa

@Edgeplaining%’}ﬁﬂ%%l W:WWWF@@EW?EW@%@MW%W
FHRIV & A A &, IR A Ship building work ¥ e s 31 |

(V)Tﬁm(Pitplaner)——i’HWﬂaﬁﬂrﬂmﬂﬁﬁqmﬁ@fﬁ'ﬂmﬁmﬁrﬂﬁw’lﬁf%wﬁﬂﬂ
%mﬁﬂﬁ%,ﬁﬂwmwmm#ﬂaﬂﬁ‘%uSﬁmaﬁ@wﬁaawwmm
T R HUI-F e, SAlF e B TR TG e A, I R e T g
A H QN DR-TIE FeAR T, T W O -t i S 1w S sier v
A1 Toh-Th SR ¥ ST ol T o frw s 21 iR e e T v ) i AR s
e & 2l | _

(vi) favwem o woaerss (Divided table plan_er)—S@I 750 qHaerH (tandem planer) it Fgd &
T TR St A Q1 A A G H A A 21 Seet wh el 39 F w0 F of wim fea o e
SIR STem-a1em Wi 9% U gfafed aea € 6 f ot % wie § o 8 9 e T T i
a@%mmﬁmmé,ﬁﬁwmaﬁwm%waﬁm-ﬂaﬁwmm
T B 9Icil Shic1sdl & SO UH F1El & A9 & fau fovm 9 4, afs 18 gafrm s &1 faue
qfeaTor F R Al 81, TH fase 3 9Te Wdei 1 WA R ST} 36 WA ¥ W fadi g
ﬂ%!‘a’ﬂ?%,ﬁmmwﬁaﬁ@mmmﬁm%ﬁwwﬁﬁW@mﬁ@W
3 s @ e B ﬂﬂﬁmm%lﬁ@é%ﬁmwmm@mzmﬁtﬁwm-
mmmﬁm@ﬂﬁaﬁaﬁ%wmﬁﬂmﬁwélwwﬁﬁw,m
T, e e S SAFE 1 e A 3 - T Tl & T T T € o
190 & i TR T AT e SR A ) e e A G ) S e
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(vii) AAAAT- AT STEqUT 7Y (Plano-guillotine shearing machine)—\:'Erg ﬁr T&h ﬁm‘i
mmw%,m-ma@@ﬁ%mﬁﬁmwwm%mmam@m
Fde 919 (traversine cutterhead)m%mmmmqﬁm@?ﬁmm(mmw
disccutter)mm%lmwm@mmﬁwﬁmmﬁ.mmmmSPJ
m#m’m%ﬁmmm%,m%mﬁfwaﬁmﬁmmﬁmsﬁm%l_ﬁ—wﬁaﬁvﬂuﬁ
mﬁﬁ?m@?ﬁsﬁﬁmﬁmﬁmﬁnﬁzmmmﬁﬁﬁﬁaw(tr“erse)f‘?"
m%lwm%nﬁﬂ@mwﬁ_wﬁﬁaﬁmmmm | ,.

(viii) T 3T AU B (Miller and grinder planer)—7€ T S9T LEUASENAEER
i Tl = et e 3 fere e T 2, o ffen o g W AT ]
m%lwﬁmﬁ%'wmﬁ%ﬂam%@ﬁﬁﬁ%lﬁ%ﬂamﬁm@ﬁaﬁﬁmﬁm
e e Tt <l e, Ty 3 S T T S G o TR € o
AEES
| (ix) TTgSTteras T w¥itT (Hydraulic planing machine)—gz8 A &I 2ad HEEUREREIRIFN
m—%m%lmﬁmmﬁm%ﬁr@m%ﬁmﬁﬁmw%lmﬂﬂ\ﬁg@mﬂa
ﬁmmiﬁ?mOilpump,valvechamber,ﬁ?ﬁﬂ@'{ﬁkﬁmmmm?ﬂﬁaﬁﬁﬂﬁ
Wﬁéﬂ%ﬁﬁmﬁm%ﬁﬂmﬁReciprocateW%I -

v 4. @7 AT S GRT AU AT Gieal i faegd qui i

e T 3 A Y R S F e A Y 1 HE WA T F% 9 © e
S g ez e w0s A F) T R 1§ TAE % S 56 FER R e weg, Wi e
o w0 T T T i o 2 o R A e A Frohe ) 7 sifafe S <d T A
T T AT fef T B =R WY W EE W e vhe ¥ fo fFrefated fafd
1 yam fean < e— : |

(i) a1 939 § GHSHhl

(ii) Sfa F1 afET Tad | HY a7 HTH|

(iii) v &1 G =AlF F HeEd H THSHU

(iv) Sd F1 TTd w1 1 Fera 4l

(v) Sid %1 IUSHH §= & 919 § THSHT

(vi) FfEE A

(vii) a1 fa9m yeR F R gr ‘
(i) ST 1 ATEH § UEHgHT—IT THH TaA T A B Thed AT AEE 1 SE e <

. gZH %1 T9H T9d R T 9l F1 Herddl F Thel W6l € 9% d F THed F Gy SO e B

ifeh THH A5H & WES | a1 Sia 99 T A A 81 IR 7w R Frafafad wew @ amd
AN F A g —

(i) FERT A TYE 9"
(i) ad 99 TYH agg
(iii) FFada AL age
(iv) oo TE ag
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! 9 8

1. Base, 2. Fixed jaw, 3, 4: Jaw plates,

5. Movable jaw, 6. Screw, 7. Square shank,
8. Guides, 9. Gib

. Plain vice

1. Base, 2. Fixed jaw, 3, 4. Jaw plates,
5. Movable jaw, 6. Screw, 7. Square shank,
8. Guides, 9. Gib, 10. Handle

Universal vice

1. Circular base, 2..Fixed jaw, 3, 4. Jaw plates,
5. Movable jaw, 6. Screw, 7. Square shank,
8. Guides, 9. Gib

Swivel vice

"lllllllllllllllllIlIllllIIlI'

Quick action vice

fera 6-Machine vices

(ii)wha%a%néaawﬁ&aﬁwmﬁa—

2 3tk fafa= angfa ) Al 1 Fo O § O T R W 9w € 3 Y9 W fefefaa

A g1 A fRA S 8 —
1. 3 siee
2. FM
3. TR W
4. @ [
5. O wF ot Rew e
6. fr=t o
7. 29-SFS R Wigeq
8. <ms figy v =
9. Fies T IR ITH
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Tee bolt

U-Strap Straight

Nut

clamp Jﬁ ’ -
Washer

—
—
—
—
—
—
—
—
—
—

=
1
)
1
|

|
ety

‘' Fulcrum block

P~

" Use of stepped block
T-bolt .

firm 7-Various clamping devices

(Parallel plate A, Workpiece B,
Protective stripe poppet D,
Toe dog E, Stop F)

fer 8-Toe dogs, poppets, stop pins and their lises
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(m)mﬁ at’ Wﬁmﬁm—ﬁwmmﬁwmﬂmaﬁqﬁﬁ%ﬂm
e S R
T-bolt ' Clamp Step block

-----------

iy Adu

////ﬁﬁf//// b

V- block 3 T- boll Machlne table
ﬁt‘a’ 9-Use of V block on shaper

———— -t

w3 R S = % A=A wﬁfﬁﬁaﬂﬁ%fmaongue)wém%awaﬁmﬁm
¥ T o T R

(w)rrrraafrﬁnaﬁzﬁmﬁum—wwﬁz 90° % T T A Bt 1 3w I TR
90° F B W Bt ¥l THH A TA® W Tl FA ot €, ﬁaﬁwmmmﬁaﬁmmm%
A 3/ YA Tea W fRe fman s 1 (st 10)1

Cutting stroke '
< g U——,Tool

Work

Angle plate ]
Clamp

T I /Fulcrum block

& / n \LIIL—‘J

Fulcrum block Table  Wedge blocks

ﬁ'a’ 10-Use of angle pléte

(v)ﬁﬁﬁ@éﬁh%ﬁﬂﬁtﬁﬁ-ﬁﬂtmﬁmfﬁamﬁmmwwqﬁm
g A i e % fou e F F1 A fn S R g6 for Sife i §e Wi d= SR
T S % Y ¥ oia S HRE 3R g wie % g vwel S 71 vefi gvs i ¥ uw o
A & o o dv ¥ AT S & S HE) A A e 3 o e e WO i fe
I ) srde e 9 YR W o B 1 30eed wie B U B 71 3ee e 9 i g i &
TR Ay & afer < 2
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Work geér

Index plate

—

Index pin

Work

firs 11-Use of index centre

(vi)m—ﬁﬁﬁlaﬁﬁq@ﬁvw%tw-m%ﬁ%mmmﬁmrm%sﬁ?fh%
19 9@ R fire fFar s 2l

.
Tool ‘
-— ‘
T |
1 |
| _J ‘
— f
| ) |
] |
| |
! ) .
I —Job
| .
i g
1 i
1 1
] |
N Clamp |
1
Hinge —— Stop pin : |
- [}
TITrrT HTrrrrrrrrrrrrrr? rrrr nunr"!unul!u ,l’llt'],/fm_

Shaper table
@3 12-Use of braces

Material to be
machined

Material to be
machined

Point of contact of work

Materia) to be
with a clamp plate

Machineq

o 13-yse of specia| fixtureg
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T 5. Wﬁmmﬂﬁmﬁmﬁwmﬁﬁqmmmaﬁml

s AR 3 it fvw T At iR 1 T

' (Classification of shaper tools)

WWmaTﬁamﬁwﬁer@aawmmﬁmma—

1. S9TEE & YR WX (According to shape)—(1) Lerd g
(straight), (i1) Heae (cranked), (i11) T EC (goose neck)zcl?\q ﬂ\ //T ]A\

2. HETF ﬁ,"STT ™ ITER (According to direction of cut)— ' '

(i) T1E 2Us <A (rlght hand tool) (ii) TR TUE 2 (left hand
tool)! -

3, disrami & TR (According to the operations)—

|
(i) TCHRET T (surfacing tool), (i) WEE e (side ’ 1Y
cutting), (iii) Jrafam (recessing), (iv) tlTE"T <d (partmg tool) v) , g
THAART <d (squaring tool)l
4. Ty & gER (Accordmg to the finishing)—(i) I% . \'
2ol (rough tool), (i1) fffem <e1 (finishing tool)! fo= 14-Types of shaper tools

5. TS Tt ol TR o MU WX (According to the shapeof - according 19 conetruction
cutting edge)—(1) ‘G’ 3mpfd (V' shape), (il) TSTS EIE| (round
nose), (ii1) X A9 (square nose)l

145

3

LH Tool LN RH Tool

’ Stralght roughing tool
ﬁﬁ 15-(a) R.H. (b) R.H. straight roughlng tool

6. E'T fafr & 3131111‘ (According to the manufacturing process)—(1) Hitag A (forged
tool), (solid tool) (ii) fae AR d 2ies? (bit and tool holder), (111) fewg 7o (tipped tool)!
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& | | QB 3 gy,

. ) w7 2 (high carbon g |
: ; material)—®) o - . : e, (i
7. efEe & HTEN (According to the ted carbide), (iv) ety s o
71 W i (high speed steel), (iii) FHUEE FArEs (emen "
(ceramics and stelite)| . e o W fag FfeT 3R (single

. a p()int
8. TTEE & 3TER (According to the shapez A
cutting tools) ST o R 1 T SHH TG ST (1athe tools) T

mﬁ@mﬁm%’mmwmwwﬁmﬁwwmﬁa

T 7 . @ THR & T T— ' . N

@) gﬁgﬁsolidﬁi); (i) fore 214 (bit type), (iii) fews <_9 (tipped type) Iﬁ

(i) HifeTS 213w (Solid type)—3 High carbon steel rod AT H.igh Sp?ed S_E;QEI Tl tFNf = T
Wﬁ%ls%ma%mﬁmmé,ﬁaﬂ-wmmmﬁmim\l. |

: (ii)ﬁ:za-s-cr(Bittype)—mz@ﬁ%ma@m@aﬁmg?ﬁsﬁwmwm
v A &, forrl T e ) e a1 o G0 N ST £19 4 W U € AN T WD S g
fore T 1 = W 21 | :

(iii) o= =W (Tipped type)—wmﬁmﬁmﬁwmmmg'mﬁ
AR 7S T 3T T N TS &1 T G A A AweE Wit F SR WFE W FAES A1 fiirg
%1 fe @1 3w foran ST $1 A FT W TR TH TG A BIienT G foE HH HA 6 I 93
qgdl gl ' : :

IR N T WA Aa HE T A WE @ BT 2| BiS W o ITER qT AR S FHey
7 SR e TUS HN TA W WS HH a T ¢ ¥ Ffn 7w FreAfefad vER § §—

9. 2z RFIYIT 261 (Straight finishing tool) '

(a) Left hand finishing tool

(b) Left hand side finishing tool

M ] N

t\p)/; ‘f"w —~ RN

‘5‘;5 3/8R _ T K
ol T Ty
5 s/ |¢—1°
A left hand finishing Aleft h
tool for planing ' _  side iinishi?\gdtom
fa= 16-Straight finishing tog)
3. ehehg THT TH—3 SR & 120 = 4 2 i ' |
forg o g@R 1 SR Tl % for ay § 9w maﬁ%@%@[mm%m\% |

Wt
Eft hand 3ﬁ'{ right hand Eﬁ TFR Gl -Eﬁ'r‘" %I

|
|
|
|
I

4
——— e P TR T £ T e ——
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4°9N - o
Cranked roughing tool .~ RHtool
| ; ;;"’&—T é@ﬁl ! >
W/C table

3 17-Cranked roughing tool

4. mﬁmm—wm%mz@@m%mmmaﬁ%mm%mm
m%ﬂfm 8fs wis € 51 Fedl 2

5u

14°

LH tool RH tool

Offset shaping tool

far 18-Offset shaping tool *

- i
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S T s ey e o e T e |

2 19-Grooving or slotting tool

's.ﬁw%vgéaéﬁ%ﬁwzhﬁemm%a@maﬁﬁﬁmamaﬁm%ammaﬁzﬁi
Th G SARE HieM H W <

—

) I ' N
sn/m Aleft hand dovetail cutting 3°’/m A left hand dovetail cutting
| tool for roughing , tool for finishing
_ o= 20-Dovetail cutting tool

o 7.mﬁa§—wm%aesLlHaﬂxR-chttin & i g
gk i . g Wmﬁﬁ%sﬁm 3
g&m mﬂﬁglam eﬂﬁﬁaﬂ‘m W’T (lcFth-ed su.rface) < fo ot fofe s 2 2 2@ ki

e e i A

TR T i e pem
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fa= 21-Round nose tool

F¥ 7. 9T 2} ferreeard, et

IT— IR 7 falrean

Sn/

149

Section X-X’

ﬁmmﬁ?maﬂw‘mmaﬁMNWﬁmm%wﬁmﬁwémg@ﬁm .
Bl € Y T AR A F Pl w9 R fafeim w0 % fag fe e | st e 8 —

(i) e T T
(i) F 9 fawan &fas T
(i) A 9 SAfuepan SHeafer a0
(v) W< @ W 7 @i erfasman i
(v) 3SR TES Fi Tfushad Heaier g
(vi) TS % S H T qd1 9IS -
(vii) T % qIvd St TS 991 e
(viii) T @t wife L
(ix) I % ATl w1 4 e gem
(x) - T e = W fire T
(xi) ISR U F T T SR F1 STHER
(xii) a3 1 ferwan fagad
' (xiii) FTHE T2 IR
(xiv) GfTehe P 4R
(xv) Yl ®IF -
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WY 8. T Ay ot fafymean faf@m |

T @R 9909 & fafreard (Specifications of planer maf:hine) a

g Spepu_—————_————— = R SRR NS
Wﬂﬁﬂmwm%mﬂmﬁﬁwmﬁmﬁColumns%m‘ﬁ@maﬁmm
ﬁm—iﬁﬁﬁﬁqﬁaﬁaﬁﬁﬁa@mﬁﬁwmﬁmmglmﬁmﬁ%ﬁ
Iferhan T F S T B | :

T TR @R w1 A W A 750 750% 2500 frfl o SHPT Wy
3000 x 3000 x 1825 firft & Erelt 71 |

S TS 3000 x 3000 x 1825 Frft 31 31ef —(i) T (column) 3 o= %1 30 3000 fdl @ 3 rﬂa
31 (i) e F1 S TaE D FrE-Xe @ S 3 Het a 3000 forl (iii) 7 (table) I TS 1 H
T arferan e 1825 findl @1 1.825 e 21 -

AT column%ﬁﬂ?'&ﬁ{ﬂHtébleﬁﬁww'ﬁiﬁ'ﬁ—:{aaﬂmmm%lm"ﬁ’ﬂ
=1 T 3000 x 1825 firdt & +ft gwfan < € , |

ww@ﬂ%,ﬂﬁmmm%mmﬁmmﬁm-wﬁmﬁn
TE-T-a T I el " A Tl ‘ :

¥ aifafe S T 3 iR 3 fo Frefafed ard ot g g §—

1. HfeT T (Cutting speed)/Number of speeds) '

2. B (Feed) :

“3. T &1 A F ¥R (Types of drive of machine)

4 T F EYEF HY H 959 (Floor space required for machine)

5. WA @1 Fa ¥R (Net weight of machine)

6. AT &1 2179 Wi (Horse power of motor)

U9 9. HWUUTEH & & W ol T i) -

IT— | HEYUIS & H& AT

T IR 9 % g 9 Frefafaa §— | ,

1. ATHR—W 1 ) = 1 90 STER 811 § T8 HSUSYE are g %91 W w1 © 5w
T1A A T Bt € IR kA= R fRe R S @1 IR 1 SR i SR w5 A T @
<1 B 81 O & W 9T aeR W fre R S ¥ ol swi FY woitew @ ot & i @t 3 W 9
I 29 H FIN IMERX W& 904 w1 WA F S i - ,

2. AR (Body or column)—38 &R SR (cast iron) H TS FCH ST e ¥
@@Wﬁ?%l?ﬁ@m@ox)-ﬁmﬁmmmélﬂ%mﬂ W‘T,ﬁ:TIifa:)z{m
.g‘rm%‘,aaqxgaéa(dovetaﬂ)@ﬁaﬁﬁlmwﬁﬁna%ﬁnmaﬁamﬁaﬁéﬁ%wﬁ
3 Gt WA § §1 erEd "1 (vertical guide ways)qsﬁﬁna@ﬁﬁqmﬂ@aﬁiﬁﬁ%[qgnﬁﬁ
G- (cross-rail) & faT s T Bl @i F o W B IO oI STeRi YRR (driving
mechanism) fFe € €1 ai€l Fi TR IR Wi % fa efter anfe o 2 3

@Wﬂiﬁﬁﬂ?ﬂ%ﬁmﬁé@mm%l Wlmmmmg,ﬁ@
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1. Table support, 2. Table, 3. Clapper box, 4. Apron clamping bolt, 5. Down feed
hand wheel, 6. Swivel base degree graduations, 7. Position of stroke adjustment '
handwheel, 8. Ram block locking handle, 9. Ram, 10. Column, 11. Driving

- pulley, 12. Base, 13. Feeddisc, 14. Pawl mechanism, 15. Elevating screw

f2F 22-Parts of shaper machine

3. G-t (Cross-rail)—3I€ T e o el F oM Al W T A MRS 7 R fRe @Al 81 98
mﬁzmmwm%am@uﬁaﬂiﬁmﬁﬁnﬁmmélmaﬁﬁw—'«ﬁ%mﬁm%,aﬁ
mﬁﬁﬁm%%m@body%mﬂm(adjust)aﬂmglm—iaﬁ?ﬂﬂﬁﬁﬁa
HIg Bf (horizontal feed screw) m%%ﬁwwfmmﬁmm%m ISR B F a1
1 31 28 dvedt ¥ ER YR U afbn dae Fi q-ard e S €l |

4.1?\?@(saddle)—ug@%z%,shﬁm’faﬁmammﬁna‘r«ﬂ%lmaﬁmqﬁgq@r
W%,ﬁfﬁmmmﬁﬁgﬁaﬁﬁlﬁwﬁ—ﬁm@nﬁﬁzﬁﬁm,mﬂéﬂaﬁﬁﬁ
ST (alignment) T €1 7€ =2 ot HE ST S T 2
_ 5.1?13(Tab1e)—u_aa1ﬁwa@ﬁﬁmﬁmﬁmﬁmﬂ%u@@ﬂwmmﬁmﬁ—m .
(T-slots)%ﬁ@ﬁ?%,mﬁﬁﬁé@éﬁ%msﬁama@ﬁaﬁmMWﬁluaﬁgaﬁwmfm_
2 21 A 3R -39 % 57 39 &S (horizontal) 9 TE (vertical) Tl S 21 39 WIER |
?{ﬁaﬁﬁmﬁﬁﬁﬁl?{-ﬁﬁﬁﬂﬁ‘ﬁﬁﬁmmWmmﬁ,mmﬂwmngularsurface)
ﬁmm@ﬁmmﬁlﬁﬁ@@mmﬁ%mm(support) +ft eft Erelt 71

6. ¥ (Ram)—H¥i &1 98 ¥, S A€t % 90 fR W S-S (reciprocating motion) Y e
$ e 1 T ST 1 A A T 2, v o S weee W e foRan A €1 36 $ul A A
@W@ﬁﬁm%,mﬁiﬂﬁﬁﬁﬂm(clamping]ever) ﬁﬁm%,lﬁ!iﬂaﬁi{ﬁﬁ’lﬁ%ﬁ?ﬂ

(driying mechanism) J sired 2 i’q%‘ﬁ@ﬁﬁﬂﬁ (knob) = 21t €, =it T =i fordlt off foafa & @<
T ¥ ferg i R 2 ' ,
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{110 | (GtreTen) I Nty
7.23%3(Toolhead)—?g\a%ﬁq?maﬁnﬁmmm%lﬁ@mﬂ%ﬁjﬁmwﬁ

el S & A e ) fe A e A A w3 W §1 g Frefatea o €

' G

fer 23-Tool head assembly

(A) aﬁwam(c_lapper box)
(B) FIW =i (Clapper block)
(©) @ 92 (Tool post) )
(D) afdwd w3 (Vertical slide)
. (E) 7@ ¥ f@@e 39 (Tool head swivel base)
(F) fe=re fA (Hinged pin)
(G) ®Is B '3“3?‘! (Feed screw handle)
(H) wrgshed e19d (Micrometer dial)
(I) T (Apron) :
; (J) TH SAfEqT Hee (Apron clamping) . o ‘
/ 8. FAT AT (Clapper box)—3qH TH, FIT =0 (claper block), f&=~1 f (hinge pin) 9@ Zd -
. T (tool post) 3T Y@ WM € €1 T FIMERT Siieei o 1 T 2 TES F 31 91T W fipe ol 2l
e i, et i 1 wera & W 3 e & fhe 81 81 R e % S e U fe @,
agafmam%naamﬁnmﬁwzﬁaﬁaﬁaﬂtm‘%ﬁaﬁmﬁwﬁmﬁam%aﬂt@aﬁ
HERT <1 € e 19l T T AR el SR IS S 2, Forerds o 2t i 3 e Tre 76 @ 3k
9 forn &1 9 SR ST F W0 (surface) W 2wt H T 7E Ol T ¥ 9 B @
e 1 +ft BT RGAE S HR €179 F Red € T 3w A o anw agd ) .
9. g1 fafra (Drive pinion)—% T 91 T €, T S ST a1 Tied 4 <
‘@'ﬂﬁﬂ'{%maﬁﬂ(mesh)méﬂmﬁﬂﬁﬁﬁﬁlﬁﬁﬂ?mﬁﬂﬁgﬁ%mgﬁaﬁiﬁjﬁgﬂilg
aﬁélﬁﬁgﬁﬁa%mwwmm%mﬁwﬁﬁmmﬁmaﬂwgﬁg it
ma?aan‘m@mf‘zmﬁ%'rmmﬁ%%%mwﬁﬁﬁﬁaﬁﬁm%ﬁﬁm%w@’ﬁmﬁ
gf Te 223 1 39 HOT T Aehege F A W | B

B
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f‘z}ﬁ“mm | @
10. 91 PR (Bull gear)—7% & @€t Wit €, W fafa % w49 (mesh) w6t 31 i Wl
g4 T ST Tl ©1 T S s i, oy 3iC e T fope T §1 St e of 5 S 3 20 5
i 1 9 T o e 3 6 ot Teohe (adjust) 0 T §1 307 10 ¥ % 91 o 91 e e T
11. TRt AT (Rocker arm)—g#t fr #) 20 Ay 1 ek ciieh gRT ek o1 3 ST e
(oscillating motion) ¥ SITerdl §1 T 31 & UF Tz w31 o €, Forail U o1eaid Wiel 1 SAHR
wiF FR-A T T €1 Wert 2T 1 w2t Freafa & Ty 3 fow weh f ol S 31 T ot 1 weTEa
AW & M WS WA 2 |
.12.1%!35 (Link)—3ie 31H = SfrEiafen Hiem & 39 # {Efibiefen HIvH (reciprocating motion) #
Fae & T T o oK 3 & o= o fiw ot 1 2, 38 I o wg =3 3R it dfier & g st

T 2
Vertical tool
Q/feed handle

Ram position .
Shaper head control shaft Ram locking clamp
swivel clamp
Serrated _
\
4 . A
Tool po\st (’ ) Ham
1
8o | ==

i [

Starting lever

. . Vise
length \\(. Speed change
o_J index : » ’ levers
— Table :
7= u'd Stroke
adjusting %
. < ‘___{ shaft | '

f"@#

. | . Feed control
. rail elevating dise
_ fai i}\ shaft
Table . —7
Cross fegd

“bananaasanndf(]00nasunsunnnnannnnnunununnnnnnannannangsnRnsNsnnRaRRLIINY .
; bty i ¥

A A S M aad Wi caah RaaAs weleie oAk
A L e D A DI T

Table —
support

.
e

1

o= 24-Parts of standard shaper

L)

N
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f.q 112

%W

e A ¥ e wm FreiEd e

R v =
O O b W= O

TR IS B L i

& gure (Table support)

T (Table) |

T FAETT a1 (Apron clamping bolts)

=15 Gie 4ve < (Down feed hand wheel)

Hofi 3TER (Swivel base degree graduation) ,

& fea (Position of stroke adjustment hand wheel).
I = T 2Usd (Ram block locking handle)

W (Ram)

Hicd (Column)

. =l Eéﬁ (Driving pulley)

. 374K (Base)

. o1 fe&h (Feed disc)

_ gfef TeRfred (Pawl mechanism)
. Teiafen & (Elevating screw)
AL AT (Drive motor)

_ wiad 99 99 aigd (Swivel base shaper vise)

aaa

 ——————
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B (Broaching)
U 1. S 3R o i aes ffa
I— g 3o & a9 (Elements of Broch Tool)

: aﬁa%aﬁﬁm%awa(parts)%ﬂuﬁnﬁmﬁmaﬁmaﬁ@a@—ﬁaﬁm%?ﬁ@ﬁmﬁ
qsﬁma%m@wém%mﬁmmm@r%wmmmﬁﬁmﬁa&ﬁwﬁ%ﬁaﬁmﬁm

F-TvE & difed Qe F SO 8 9 2

TEF T T o o9ad i §—

1. a—TGf'UTﬁW'QTﬁE(PuH end or shank)—'q_a'a;l—tlaﬂa'a' W%ﬁﬁ%ﬁﬁﬂq‘éﬁ'—l%m?ﬁﬁf
(puller head)mmmmmél

' Root dia. Chip breaker . Follow rest grip‘
Pull end grooves '
’ Rear pilot
- ——— =l -k :
Roughing teeth
- |- —
Front pilot Semi finishing teeth
_ Shank length . o Cutting teeth
= , Overall length
Finishing teeth
- Land
' . Pitch
Face angle s

Back off angle

\

Rise per teeth

Radius o

Tooth depth

{ :
~ Tooth gullet
fom 1
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R —-E

’ NS
(a | - QNiich) 3w ey
g.wmm(l?rontpilot)—'q%@lﬂa?l\a?W%ﬁjﬁmm%mﬁm%ﬁﬁm'
fenten) 0§19 1 1 TS 5 o W e e
3_-{5&13?% (Roughing teeth)—sid & & HGA Wﬁ-ﬁ“g & 1Y HeT m K (teet}p
mmwmwﬁﬁ%mﬁﬁsﬁ%m@\mdeﬁﬁazfua:—ﬁ‘—afwTgamﬁm?«ﬂrmg,
ﬁﬁmﬁ%ﬁm(ﬂse)'@mﬁlMWWWWWW;@WQ:
4, 37 TREOT 2 (Semi-finishing teeth)—F 51  F& ST o eI T WREHA 241 o e
7 TR < o 2R E S o B @ TR WeH W B | | .
5,qﬁmﬁﬁ(Finishi11gteeth)—ﬁiﬁq§5fﬁlFFTWTTiTTUTI_'ql u@ﬁmmﬁ%ﬁ%
T 2 T TR T TR e ifed fox % WREh ST A STER F WA eI A1
6. Iy TETE Td TRt 2 (Rear pilot and follower rest)—3d8 ElEEIE LS e F
TN T e <A § 9 Iu #if 2t fog § T I 21 Fe i S w9 T
7.W(Land)—§ﬁ3aﬁﬁmmﬂ 'qT‘I,Tr?I YR (grind) WW@'&T%I I = (lénd) FEd 8
8. ATHIYT YT Ak ATH VT (Clearance or back of angle)-—?si\m % <[l B AV
(reliei)mﬂwaﬁimmmmaﬁmﬂéﬂﬁﬁﬁﬂﬁﬁ(sharp)'&;l?iﬁ%ﬁm'\‘{ﬂpfm
FT-TUE WG T @M el . |
9. 7% |1 (Rake angle)— o 01 T g &1 %4 (face) 379ufid frar < @ 39 ﬁiﬁm FEd T
7 FTE T ATl T FER Fuifa fm s ) dea % o s aE 20§30 % uey gorl dew
FeR ¥ & foU 5° 9o Wg 39 & fAQ 14° | 18° 7% T@ 5 B |
10. T U €19 (Rise per teeth)—r % il & 3ifd™ B (end point) ® 31X B1 TR F 81
& foed 7o < $o o o T R1 <R A 3 e @ e i A s ) T e o
HOH I A € IR A < Sifod SRR Td ST S e R
11. T (Pitch)—u <fa % fem far & gt s < 3 fem ikt o 1 <) e o 1 7 <

3N IR A A fe ¥ sRR A ) e o (finishing teeths) # fira %7 3t T =hi
(roughing teeths) F SUeFHa 3tfaw B £ '

12. 9 afx mﬂwm (Broach and tool material)—3Ta= T 4f Y 6 fea fen

aﬁwmmmﬁam (high carbon steel) %mmm%"lmémm?ﬂ&f%ﬁq
STt fag 7 e S Fwi i e wed S IwAm a1 WAl Wi AN e v 3= T
¥ (high speed steel) ¥1 559 A1 $0 & T T H e S q A w F w8 WD F
aammmgﬁ?\t@w—mmwﬁm%maa@ﬁmqﬁg:ﬁmamémﬁ%eqﬁr
%ﬁrmammmmaﬁaﬁmmm%w%ﬁmwﬁamBﬂﬂaﬁa‘m(sintered.

carbide tipped broach) Yam fw w1 ¥
7o 2. T it ferm | wwemen—

(1) &ferst siver weft

(2) SeEafer e wyit

(3) R Frer et

IT- sred weiHl & WeR (Types of broachin
(1) Qﬁﬁﬁ‘lﬂ?ﬂ?ﬁ? (Horizontal broaching machine)
(2) SR ST /i (Vertical broaching machine) )
(3) mﬁ?ﬁ T (Continuous broaching machine)

g machines)
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(1) ST S W9 (Horizontal broaching machine);ﬁﬁm Tt ey aifqw Fdo TwY

| (horizontal pull type) S W H saveh wf ad g oM W9 # ¥ o engiad 9
- (hydraulic drive) F1 S el ST 31 3 Tk <1 S o Gl €, o G0 98 W <o Tl € 6
| SR R feRa wEw o (pull forces) < T@I 2 :

\ T IR R TR 9 SR S YRR % Sl & foTu A feran <t 21 36 99 SR (tool) H
gfew fegfa (horizontal position) # Hfenwdie € W 2| 39 TR i A & 9% (bed) H s, F:fﬁ :
Fi TR A D TR R ol A 31 5 a5 ¥ UF oIk eneifas fafavet @ d €, fred freed
wor 21 e e & el AR % w1 I &) o 9 21 W % SR A" B 5wt i F w8l
T A Wi H UHed ¥ foru R s fee w1 8, R W F de AN O ¥ o fR W
ﬁw‘éfﬁn"{ﬁr@%mmw,ﬁw,ﬁa,m,u{wm,mﬁmﬁw(hole)
IqIU I €| '
Machine table . Cylinder hydraulic

ller h
Broach holder %P” § o )
Eﬁ:\w aw Main ram
ANAAYV YV
Work <~ /
! dc=

Fixture Bed' —
N [ S—\
& e
— T Tt T 54101013 I
Table Pressure gauge —
Work P§ Broach  Ram pI———=a7TF=———— '
—e o | | -
O XTI k'\‘g I{ml If_):ﬁ] / — :_:‘:':‘:'
-q &\1 %—_::::_::1 _.__::::::::
N& — 7 — =

/ .
Cylinder  Piston
fir 2-Horizontal Broaching machine

Fe 3 s 9T T w e T w8, O it e wd fafervet 7 forma s=iferd

| 31 e 4 R TR e % Sr T A 81 4 9 ol e e srd-wEeifer S N

AT T &1 S € YR & g4 H§ e {4 (automatic stops) 3Fal HAT fa=t (limit switches) 1
T S &1 3T Z I W o F o & frat e S g

(ii) Sreater sirer 7Y (Vertical broaching machine)—% ¥&R F WY | S SR T
(vertically) ¥ fe 0% AN faFa S € Eﬂ%ﬁﬁmﬁﬁ@?@mﬁﬁf@mﬂﬁﬁmﬁl
4] Tl &I A< (internal) Td 9l (external) T TR 1 AT i ST gehdt &1 39 T91H 8
Tt e 3 S TEd S ¥ F A e < 1 e SR S @ feenel ¥ wiae Hfen fhan wt s
Y& 21 39 ¥HR HUU1 s (pull broaching) ¥ fagr &1 T ST Al HEEE FEd 79 (vertical
broaching machine) frfefEd < ¥R & =i 'b\‘— .

(a) Fr=1 o1 FFY 79 (Pull down type machine)

(b) ed wyur &Y AW (Pull up type machine)
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Slide or Ram

Broach —_—
l Column

Fixture

\ o |

_'_ - L Work
Pr

Table — 5

Bed

| ' Bl |
- f= 2-Vertical Broaching Machine

Bainb cordcaksa aﬁmwﬁﬂhm T4 3Nl e fog A (internal or hole broaching ‘
%m%maﬁn%lmmﬂﬁrm@ﬁﬁuamﬁﬁﬁ?m@Wﬁ@“@lﬁw@amﬁﬁﬁm
ma-maﬁmﬂ‘mm_mm%*lmﬂ—wﬂqa:ﬁ%qmaﬂﬁmww-mﬂwﬁﬁﬁﬁﬁ_%l@hmﬁ
-Wﬁ@ﬁmﬁﬁﬁﬁﬂmé‘ﬁmmW(teturnstroke)ﬁwm%msﬁﬁﬂaﬂm
(cutting stroke) ﬂamahg,vn aqfwgaém'%l : :

_ (a) Tt wdor yeg wyits (Pull down type machine)—ﬁrﬁl FHYT W (pull down type) T¥ &
Rt W T e (elévator) o ETE ¢, o 5o % s (broach) ZehTq FTd %\', am‘iqa‘m T
(taﬂ)m(elevator)ﬁmaﬁ%lmﬁmﬁqﬁﬁamﬁwmaﬁﬁmm%,ﬁm@'

| @F{mmmm%immﬁﬁ%mm—mﬁwﬁmm%amhwaﬁaﬁtm '
| _?ﬁmﬁ;ﬁa%ﬁmm%wﬁm%ﬁmﬁﬁﬁﬁﬁmmmm%amwﬁmﬁwmﬁ
AT9H o W ) ‘ |
~(b) a&zfawfmmwﬁ? (Pull up type machine)—=d oy TEY 0 W I 9y ¥
(top? L E\T?ﬂg G FYT TG (pull head) 39! Teft § M B 71 Teoq (elevator) &R (bed) H T
B € a91 987 3 §r= (broaches) %1 FtalER e (vertical position) ¥ Wehed ¥ Frl-gre F AN F
ﬁé‘sﬁaﬂtmw%ammﬁwmm%,ﬁ@hmﬁﬁnm,mﬁﬁwﬁ

Y1 37 ITH AR saen § 99 o o .

(c)QWW(Pushbroachidg)—WffﬁTﬁﬁﬁﬁmT@W?Hmaﬁaﬁaﬁﬁ el Sl ¢
aﬁaquhw:qmaﬁﬂﬁ@mﬁmm%lmmﬁmﬁmaﬁwmmm
FI & fo6 i1 bt 5l 1 sToher € e S 8 .
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(iii) HOC AT AT (Continuous broaching machine)—3q R & vty Tt TR R =Y

mﬁmmﬁmélwmﬁmmm?mmﬁiﬂﬁ%mm(rotarytype) |

m-@@ S W F PR A A -(rotary.table) R G W6, WafF 99 29 § S sy
m—'@“‘?’aﬁ { gé['u (endl_ess) = W S S 2 3 HYUAT W 9Tl A g S (surface broaching)
A S A R S % fer s 1w o gen e &

Broaching tool w Workpiece
ﬁ. . 8 i 4 h & - e Q

Table support.

| oy I s S e |
T T

-

| (i) Rotary type ' (ii) Chain type
- fa 3-Continuous broaching machine
Wha}lﬂ?'ﬁl’?ﬂ? (Single ram broaching m;\chine)—‘ﬁ Tyl o Uh T o Bt 7 Th W

aTcfl 7Y T &1 e (stroke) ® e FTclt § a9 ST MG (return stroke) fertis gl g, Sifs
BT I | - T Afeen g9 g @ | ' -

Motor
Workpiece
Hydraulic  praw head
# drive Broach  Follower rest
- Ram ’ Slide/'
{ =l
SR A IpE—— -——— =
. —\- ]
_ b=
e

I
=
[ |
' fa= 4-single ram broaching machine

\
e

fg-vitd Fre W9l (Duplex head broaching machine)—3A HHl # T & =IF W 31 0 814 2

A it &S qe SHEEiEt S TER 6 S W €1 39 45 B A€ 39 U 9 I B €, i 98 U
W'@Hﬁ?{(continuous)Wﬁﬂﬁlﬂlmmglmmﬁ%ﬁﬁahﬁ%ﬂmm@
I e fpar § Td €1 €, 9 SH 99 SEU T g " S IHH AR ofaeen ¥ anaw o S @ a6l 2
ST o 37 3! T fw A< S €, S7aTq TR T0 FHIEN STHN F T & 91 Ggel T S
T SeTdT &1 39 YRR ST 1 b fown W wsh 19 g g fawn ¥ g 3w g i e v w2
T Y H W s @ e fafd (push method) T TE SIS 9 TR STAM SfHFA SR Ao
1I"'O'Eh?l’-l_(exte'rnal or surface broaching) % ferg faan sm g Eﬁf\aﬁ YA W T 99 IaR H o
3% 7t 7w T €, svem o T T R AR Se SR g T e e
T % I g g R iR G SIS b Sifs FTTE 8 €1 (stroke) & 3 H
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I% %Y aga W %, Hﬂﬁ[ﬁ'ﬂﬁﬁﬁ?ﬂﬂmﬁmﬁmmmm'a:' TSR S T,

TR W @ H A 91 FoA w1 1 @G F FE ol €

Slide block

Qil inlet

Broach

Main cylinder

-

A

s

N T T B S CH SE

==

N

/Guide pillar

|~ Broach holder

s (e —— D (P

' R

|

NPT FFF3-—

AN
e T e e
\‘
Q
[+¥)
3
o
=5
[(@]
T°
=4
o
w

7

f/ Machine frame

I . ]
‘ fo= 5-Duplex heag broaching Machine
T 3. Eﬁa’-r Eal Wﬁr—r faferai = ferfiam,
S{— m H& %ﬁ]m (Broac
Te fefafaa fafer. s grafes = s T—
1. 44 A (Pull braoching) _
2. ¥hdl 91 QU §H (Push broaching)
3. U= §=4 (Surface broaching)
4. Faq @ (Continuous broaching)

hing Methods)
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Serrations
Round hole ' Q - :
e Hexagon - I‘\ftulzjlple_ Single spline _ Rectangle Angular Oval with
_ erted spline or Key way spline double radius

Square - Mu|tjple _Octagon Involute D-shaped  Oval broach Double ‘ Single spline
straight splines’ hole single radius  inverted ~

spline and gears spline

fom e

1. 9 S (Pull braoching)—38 fafy § wd-wve 31 feor w9 ¥ T w1 § 3 9 1
TUE % SR-TR T T2 A B v 7 W F o R 3 w1 wdm e s 8 e e
AT SR JAEl <k = & fere s fehan sman @ o o

2.ﬂ'am"ﬂTESTE}I?FT(Push
_ broaching)—398 i wH-wUs

& feor 'y § gwer S © ek
M HE-EUE F 3TN

S 21 359 fafe = @ g T , _‘—g—l_

HSHTTT STFAT TR Fleh held fehd

. . i 7 gff __
(key ways) ¥@RA  (spline), ] Y =
faf@r (scrations) onfg & fauw - %=%
F ¥ T fafe veh & fow g
(load) = A (fuckle) }ll. ’ Push broaching

HTA FH] FAS FTdl 2l
3. "'{B" = (Surface
broaching)—3d fafy & #r&d-wve wd 94 @—@ Y TH R g iﬂ'} f 9% (across) 4 & agd
Sfeet wd 3IFafd (intricate and irregular) Ha8! 1 &M & AT Y= = 1 9l 81 Y 94 &
fesg welih 1 % STTOR STeFI-3Tem Tl €l
4, 'H?IT‘[\EPI?H' (Continuous broaching)—3d fafe1 # it &1 fer wq 'f'{ Jehel ST © 3R SE-Evs
q S F AR AT-0S A A erd $Ra % STER 3Te-3Te Bl B
YT 4. I & Y@K faiag)
IT— . I & UPR (Types of broaches)

ﬁﬁﬁ'aﬁm%aﬁaﬁmﬁmmﬁlMﬁwﬂaﬁg@w@ﬁwwﬁﬁaﬁamm

"ﬁrsn

Y

— _
1. ae T F e W—ﬁﬁm (push), HY (pull) G 3= (stationary) Gl
2. Frer @t wiwaTal % AR s < A
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ks
3. WA T & TER—3H, WTEAT13 (replaceable) e 7%, FIfI (inserted) <74 o, afem
T (overlapping tooth) a1 Wﬂtﬁ (progressive) EIE(
4. YA & 3AR—Thd WASH (single purpose) 991 §& (combination) S|

Push broaching . Pull broaching -
PreSS'—l:l
Broach
Broach
Job Job
AT/ .
- 2
) %

§\\\\\\\% J%//

(a) Push type broach

fm o
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| afeT ‘ 121)
B R IR+ WM (key ways), WM (spline), afigard (burnishing), F&mT
(roughing), [REEAUET (sizing), shere (serrgtion) afe)

w=r5.a'1€rﬁﬂ'ﬁwﬁa?ﬁﬁrm

S T AT Wi 1 R srem-stem st s mf 3 si s fea o 3
; Wﬁmmﬁﬁ‘mﬁﬁ'a‘ﬁﬁrﬁ(tools)ﬁmﬁmﬁﬂ?{h@%%lﬁﬂ%@ﬁ (broach) Fed Bl
= =l S TWﬁT-H (broaching machine) g1 %14 & T # § Wiaa A19an w¥Feaat 79 frar 51
m%lmmﬁaﬁwa@awmﬁmﬁévﬁ@ﬂﬁ%lmwmmmmﬁmﬂ%ﬁ_ |
o1&l S=[ (external broaching) 19T {5 5= (surface broaching) FEeT € 997 /& <RF 98 W
Eﬁ_&fﬁﬁ%@fmﬁiﬁ(internal) HW@‘:{W(hb]ebraoching)mélﬁﬂ@mm‘ﬁw
@W%ﬁﬂﬁﬁ@mﬁqﬁﬁﬁ%ﬁl’%ﬁw‘dﬂﬁh(cuttingteeth) W wgd §1 Hferean U HfeT
A a9 MeATF (intermediate) Tl R *FAT ST © a9 3ifom A Fae 9Yifd IS B q9d ER
T F I # R W %1 9% uw anqfe weie dhew & s W @ sR-mvs
(WOrk-piece)aﬁﬁiﬂ'wa}lﬂ@roach)ﬁﬂﬁaaﬁgawmﬁmwmmm
WS (work piece) I M < Sl R1 ST T A Trew 39 SR T Fafer= s T B 21 7@ A
1 STcafysh YT e W €1 Si= BT QR G 9 Y STt Ue SRR & S 21 e fafeiern
C SR ST © Q1 9T 1 S WY 3@?&1'{( (rejection rate) EREACIRIGE) dﬁﬁqd ERRSES || ‘@T‘ﬂ%l

Qua
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8 3 e fhawy
| (Jig and Fixture)

ml.mﬂ%ﬁ@?aﬁrmﬁl | : _

w—ﬁmaﬁiﬁﬁﬁ?mmmm—waﬂﬂﬁﬂaﬁmﬁmwga@ﬁ
Wﬁw%wﬁm-mﬁmmm,ﬁmﬁmﬁﬁﬁm-@“@w% T
wﬁ—maﬁﬁwﬁaﬁﬁmmmﬁaﬁafmﬁﬁmﬁﬁﬁmaﬁm@mﬁmwﬁ%ﬁ-@;
ﬁﬁwaqﬁ@ﬁm,.wma@ﬁmnmmﬁlaﬁ-ﬁﬂgﬁﬁmm|a‘@|ad N ey 3
T@ﬁ%mﬁqmﬁfﬁmﬁmm%ﬁmﬁm%lﬁaﬁmﬁmm%mﬂ*ﬁH
wwmmﬁmm%m%mwmm%mmmﬁﬁlm fasm
forefafiad SRt 1 gedd | STEH § T6e S §hdl e—
IraaeR fivs &1 B: fowg Ewm :

foret TTE T fie T STRTER five 3 i @ W & ga @ o el <R e H qe v da e
a&ﬁﬁwﬁﬁwﬁ@aﬁ%uww,wammmmqmmﬁ%gaﬁmmﬁqﬁ,ﬁ%ﬁg
fiom wd frere W1 fesTed 30 YR o0 € fF 37 O Wod TIer &1 Ul 1 Hehl 38 fore diF el 4
STEEATY HTAT AGYEF & 9oq aa ai fag W f&da 7 § < fog | qan R 9« 7 @ Sy W
STEEfta 0 € T fag s faer FE .

Cc

>N

fargergur & faw 3 71 TR & & T §—
1. X318 (+,-) % FHARR 3@ Tl

2. Y-38 (+,— 1) % FAARR 1@ Tl

3. Z-318 (+,-) % TAHRR @i i)
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4. Xaa%aﬁt@r{‘{uﬁnﬁn
5. A% 3187 % =RI 3R ¥l Ty
6. S & & =W X Ol
39 YR WA= & 31 B mﬁﬁﬁw%mmﬁmmﬁﬁmﬁﬁmmm%l :
Ife ¢ ST T THE F 37 B FEA B GET W@ T T 7 A IH TH S TaedqrH
TR gl S| .
3 3k fprer 2= &1 R
ﬁﬂ@ﬁw%mmﬁwﬁmﬁff@ammmmmw%—
1. FmT wd fpaeer 1 afueferd HT W 78 HE-TUS St Wia WA I Al Te W gEd
3T S HEAN T o A, ﬁ@sﬁﬁw%mammﬁn
9. TYH i TTES T IHH Hrewal B e ¥ @ g
3. mﬁwmﬁmwﬁaﬁﬁﬁmmﬂmaﬁﬁﬁmﬁmmmm
aﬁq,aﬁmmwmwm%WWﬁm%ﬁwmwﬁﬁmﬁml
4, T % Y 1 oI TEd g o e fReeR % e § 9gd % W A e
5. o @ fracet § H T B FA9 HW GOG TS A FEH F Hed B B A G
=feul
. 6. mmﬁmmmmwm-w%mmmmmam
T ﬁ@ﬁmﬁmﬁ%mwmmmmmmmﬁﬁwﬁmm
TH|
| 8. M®mﬁwwﬁmmm@@mawmmmm|
| 9. I, m@mwﬁﬁ@ﬁmaﬁzﬁwmw@ﬁm fored 5
TR OY ST W S e
10 ﬁﬂﬁiﬁ?aﬁgﬁmzﬁﬂmmmmﬁwwqaﬁl \
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@ . mﬁzﬁﬁm

mz.ﬁnmmwmﬂqﬁwﬁmﬁ%ﬁaﬁm'

IH— P gon ReaER BT I9ANT Tl Hew

| A (Importance and use of jigs and fixture) e |

o Gigs) T e (fxtures) 3 3fFA & o Wt (dentical) T 1 ST & H qfe 7y
‘ oY > arrY ' - mﬁumﬁﬁm‘élﬂ%mﬁw
& wera B § au W @ A T A Yo § o g A 2 o it o
e ) g & o ) e & - S e S A - w3
'@Tﬁ'(centrelathe)@a@ﬁwﬂ?ﬂqﬁé,mﬁW’ﬁ'#wmmw WEW
T WA E‘T{FRI T2 e 3 faudi, Wﬁﬁm (repetition work) & f:FﬂI T I 9l FHTE
<1 g & e e, T T P o] O e ST A A T &
=hHUT UY (traverse stops) @1 B T 376 HoraEy IR L | Ejﬁ-’;aﬂi RE! HEA A T
Wammm%wwmﬂﬂﬂﬁém,awaﬁﬁwﬁﬁ'm\*?ﬁfﬁﬁam,“Iﬁiﬁ‘ﬂ,
Wammaﬁﬁﬁqumﬁlqﬁwm%mmwmﬁm
T & fergmer e e Fiff T @ S e S (location) 491 SR (holding) % ferd g
gﬁﬁﬁféﬁaﬁmaﬁ%mﬁmﬁmgmﬂﬁmammé@ﬂﬁgﬁaﬁﬁmawm
3 ' - |
57} gen fbaaaRl & 9 (Difference between jigs and fixtures)

wF fam (jig) T v w9 § efiwfora g @2 (metal plate), U2t (box) e If=d HI=I
 (febricated structure) & fe% HUU 1@l iR TAA feafd ¥, ©h F AR T, IR H] THSH
eifeifi fafrel 3 STgER THM BN iR F S €, G & e o, B Sa O T
TAdEY (true identical) W@ﬁﬂocation)mmﬁﬁmmwmﬁﬁmamm
S g w9 @ PR w2, frad fm wdit afmmell § wei w facga v @ € | g e

T YR Y REFeR (fixture) i e a6 @ FH w1 € S fF o =it 9 o, s & 91w,
fafir= Seare] @ Haow fefddl (identical positions)ﬁmﬁﬁ(locate)m_ﬁmm%,m% _
for & =9 YHR =1 811 2 5 9 SR 1 STaeqrd ae FRYA JE R SR o wmEieT otem 3
T TS £ TR e o ) orden wra: s e aun W S € 9o e ggar e w0
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Soft grade ' Medium Hard
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(iii) Flexible shaft grinder
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Eezzh

— (Modern Machining Process)
W L. T Wy i ety frgr it wf
ITT— IS T2 (Chemical machining)

T A9 o ATER 94 fagm= (Fundamental principle of chemical machining)—
Tt e R aigsl S Tav w9 ¥ ufiafda frn 1 v @1 8 faes F on w @ et
Tyt F Wl g1 79 WA § U1 WU % erd W ST (acids) T &R (alkalis) % 39 U (etchant
sclution) &1 k-1 % FeRa®Y Hifcash-Tavl (metallic salts) 90 & 31X uTq 1 36 &9 H Hi1-4R T
T % "

IR RG] 'l:mﬁqq' B 41g T Tt feranfafa 4 . Resist material
(Mechanism of metal removal by chemical A
mechaning)—3d fiFa & wr-@vel #1 9a@l W A 19id
%M & fau ueid & frdt TEafis #8E (chemical
reagent) T =iel fe7a 81 98 1 (reagent) Fed w24
(solution) §& ST € FHE A< (acids) TN KA

(alkalis) ®Iel a9 (etchant) Il fiEm wd A jhatdl fr?mdv
mﬁmﬁﬁm%mmm@mwmd |
(resister) @1 T (coating) T ed & 9 3T I &N _ 7T~

3 T Tdf | wwifad @ € €1 o -39 B |
¥ae 39 TIH W 4g A ¢ el 9¢ Afod ST WA |
wF FER F FratEa EEte g sfes .\J'/'
fsg whe (maskant) el Sl 2, U2 (paints) .
ST (elastomers) WA @E o fi
(neoprene)mﬂmmﬁﬁ?ﬁ?‘ﬁﬁm,ﬁl
Tl WY % ST WaueW g @ i
fﬂﬁaﬁ%mmaﬁ:ﬂmmmq@ww
(alkaline solution) i 80°C | 90°C T H1 STl B Sli\l
TR o S i SR B F WA § T N @ 1
i A e TERe T 3 f AR @ S €1 o - S
Wﬁ@“‘&'?ﬁﬁﬁmg@mﬁm—@ﬁ_mmﬁﬁwﬁq(coating),gﬁm,%ﬁﬂ?@mﬂmaf{
ﬁmm%mm@vzﬁ@aﬁaﬁm%ﬁéﬁ%ﬁlmwﬁfsuﬁ?ﬁmﬁﬁmuwﬂmm
%,ﬁn@a‘daﬁmﬁﬁﬁwéﬂéﬁ%lﬁmm-@v@ﬁmwﬁmmmmmmaﬁ

e 1 - 3 ot g T
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Unprotected ' Resist
" metal surface / |

fmz2

W@Tﬂm%m%mﬁﬁmﬁéﬂ(étchingsolution)ﬂihﬁ@éﬁ%lsﬁ?ﬁaﬁ ‘

| i e F g 3 & ol Wrehe Afud E €1 MU ST FEREE (aluminium alloy) %

T 7 o @ TR O Wi & 0 g F w9 H wEm R o w1 S

" yrrafiE @ae (Chemical blanking)— el s w1 91 Htehet F Feraa I ger TEd

. %17z R 2 mm @ 9 WA We W o 21 99 B e w8 wifh @ g 6w 8l
mz.ﬁgamaﬁmamﬁwﬁm.wm-g? | o :
s—  faga-vamafie S9Ed (Electrochemical grinding E.C.G.)

" o ue fufy[ TN €1 39 U1g S AT WAl (metal bonded grinding wheel) HeTS a9l -

@E@?ﬁm%ls’ﬂﬁm(eleqtro]yte)%Wﬁmm@mmmmélm@gam

Feirg 3 o § safeE fore FAEN S |
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angfers Al WA . o 161))

foran g (Working principle)

ﬁwmmﬁmmm@ﬁmmmﬁgﬁmmmcmﬁma
ot faftr ) o faftr & TR e S warm 1 fafieii averfe st afiv ECM a1 wfiferd sl
Wﬂ'@ﬁ%lwﬁf‘ﬂﬁ?ﬂww%gnndmgwheelsmmm'@'lﬁﬁﬂmmﬁ?ﬁ
FUil & WY EeH (conducting) MUET-9g14 (bonding material) IEGICT 'ﬁZ fra S € i

mmﬁmwmaﬁl

' Diamond chip
AADD, 77 :

Grinding wheel ——» Bearing  Spindle
g l Contact bush
[ : | 1
Pump —> -
Led
Heat—]| l I D.C. supply
exchanger R = t
4 CEIEIE =
I CIIEEE +)
et T =
E B OGS
* Filter | = Table -
= iy
N PRI et
=" - = =TI Operationchamber *ZZZZTT]
T—-'-— Electrolyte tank
' ICEER

ﬁqaqfrqafrDC supplyﬁmmqﬁuémmzﬁaﬁmﬂzmmeﬂﬁ%lm—m
=1 TrE T §1 Ui it Fr-wve % =i TeraRanEe Hi U YaTE W % w § 359 Md W A S 1S
T Y g FOT B AR ¢ W €T fafe W i 6 W o s S Hifeay TRers,

Tifeq weige, Hifeam A, GeREH TEeEs € €1 fod wiva 0.15 ¥ 0.3 kg/lit T €@ B

géﬁamﬁwmmmﬁusﬁﬂéanmﬁﬁww%mﬁ%%@gmmﬁg#aﬁ
qUqd 7 WEAH 99 G| SqHUE Ufedl % UREH IR SERdRe % AR & heiEey e W
TefrET 3R TERIAEeE R WE-we 2 81 ECG WhH it arfasdl g8 € fF 36 Faw 10 wfwwe -
YIq TIEdE MU gm0 forgdt € @i W 90% w1 TeeRTenstes fafu & fawdt 71

WY 3. TISHT 3Teh WY ¥ T AT THHA &7

TH— "R 311*11@?7-[ (Plasma arc machlnlng or PAM)

q"[ﬁ'-ﬁ?fh@?f (Fundamental pr1nc1ple)—3Tﬁt I A9UA R qoft T ATHIFA (ionised) BIFT
mmglﬁmmmﬁﬁwmwmmmmmma@m

0 aTarisd 1| @ ‘Plasma’ HEd 2
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Plzisma arc machining T& metal removal process €| foad &E- @. g‘. 'Er'Tl“IETﬂ 3"7 374? R P
e foreft st 1 =1 3= araM (11000 & 3000°C) F1 High velocity jet F F9 H FTq-7qry

 vaed 9 freferd foran st =

Tungsten electrode
(Plasma gun)

)

——

Water in — —t Water out
Gas in —»
@ 'NZ' = Generator |H Counter unit
Dl

Insulator ——

High frequency unit

Anode — :
(Copper nozzle) . «—Arc column r ‘
Plasma flame e
%\‘R\\\\‘R\\\\\\“\\\\\\\
Workprece (Anode) \
k\\\\\\\\\\\\\\\\\\\\\\\% ‘
=4

TATHT 3HTeh ﬂ'?ﬁ’ﬁ BT 9Tq JIehRIU ol T a5 (Basic mechanism of metal removal by
P.A.M.)—3g1 &3 9T plasma torch Bra1 € for| plasma-gun +i @gd g1 39 torch ¥ T tungsten

electrode (4T) BTl € R TH copper nozzle 21l ¥, S TS &1 & FT ¢1 Cathode 991 anode F
9 T 59 3T spark 41 arc fagd 4w saifed FT3 R a4 1 Electrodes STt &fifad &1d €1 7€ arc
m@smallchamberﬁaﬁﬁﬁ?%mmﬁm%‘éﬁHHg,Nz,ozWW%IWW
T electrons I &1 & S 19 F1 SHAR A € @R A 9E F S0 Sl 3G F ¢

Plasma 91 acil @ #1 plasma torchﬁpozzle duct %mm@ar—rﬁmmmmglm
4 nozzle duct % HHad A (constricted region) H TSIl 21 99 98 OT TEU Al € SR IEHE

" flame @7 STl €1 ST core temperature 1600°C T 98 Wl 81 T8 19 nozzle duct & a@t |

w= M § faermdl 31 38 TR plasma jet FH-TUE & we1d F1 fyeen a1 ¢ iR = T A gas
stream Tooel ©1q =1 3194 9 IS o ol €1 .

o § WAET zone T €1g F TH &I X FE-IAE A HEE R Fdq ufy 11 Fsft Fd 21 @
ﬁ:{ﬁ]ﬁmﬂ(ﬂowrate)2ﬁ11m?‘/hrﬂ$€1'{{$€l%| ,

YT 4. UHHE FE WIT U 3rquanT fafaEm)

I— masfmﬁt Teft= & aam’m (Applications of A.J.M.)

1. %ﬁfa@?amﬂﬂtwa{$ﬁﬂaﬂwwmélmWﬁ(sections)qti%r&‘mmﬁm

i Tt @

9. far SR agr Sl gedl & Bal F HEE )

" 3. iten, e 98 9S1d, A 991 3 FER F 9 o L

3 : WvWﬂf‘ﬁerﬁwm
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s Aeha e | @.

4. WA (plastic), AEEAM (nylon) 37f 1 TEE 9 WAN (polish)!

5. WY 9 WA W A (design) M ° HeAdH G FI

6. WAX I F AF 2@Tal F HEA

YT 5. T WY € 3T T HHAA 87

IT—AE TF Tqte AGal H&H Tie fafy g foriy srqerdss Foll 1 v F1d-@re & THed FW
gifed @M (amplitude) T 3TA< S=4 M (very high frequency) @M 20 kHz W &feqd fwan
S BT FHEA g T S Sl ¥ il B § T 39 WER &1 fafrdl w1 e fafia
(ultrasonic methods) F&d 2l - .

|

Power supply «

Excitation coil « «— Electro mech.
" - :E Eg transducer

& |

— —
% =
[ =
\ J Transducer cone
«— orHormn
Abrasive gun Tool

Pump l

S //Abrasive slurry

: «— lable’
B 1111 1A PR IIA IS ARSI IS IO

fem s

37T 3=9 371 (very high frequency) & YT THUT (abrasive) T @€ T Tad T, FerEaEwy

o QY ot STem %Y 30 €1 a8 FU TH U1 F F9H FalEd S @d € a9 S0 agd WA ¢ S

Wﬁmﬂ@@aﬁﬁﬁﬁﬁlWﬁﬁ(eutﬁngpoint)Wﬁﬁ'{qﬁmmNﬁﬁ%%l‘ﬂ:{m
FdH FT weral T Bl '

. fog fafg 9 fedt 3 THR F ol Bl TIHSA FFA (ultrasonic virbation) ¥ IaEfda w1 & 39
T TESgHL (ultrasonic transducer) F8d 1 A gaaal gEdE fa8 99 (magneto striction)
319l tﬁtrhgémm (Piezoelectric) WHE W Helfeid B €1 3@ g H fAfEE (nikel), TR
(paramandug) (<ire a9 FlaTee T T Alfieh ), STEH (alpher) (Fﬁ%’ 9 TGHHEH (aluminium)
w ifirE) oz T m@m%mﬁmaﬁmﬁum Hq3il & THIS (core) T TH FHUScll AU

i g LERFTISISL T
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< S 21 5 s & A fTET (magneto striction) 1 o1 BT €, 31?111?'%' fersi W\m q
T $ SR e 8 W mzuﬁmmﬁﬁﬁﬂﬁmmmmmmm
(core) HTY &1 2Tyl it &t gl & AR = a1 T e qU - H (ult‘rasonlc process) ET‘{@
a1 21 39 ¥R T T o o B  fo e S e nghtude)
AfeHad gl gt qUseI-a e ('ujtrasonic tools) I 3 argfa W HEd (vibrate) AR
agd-o fafidi ¥ far s 2 _
qifisd forgd 9T ST 81 W TS (core) H aifod SAH F
Tifsrh T Y ISR 1 Fish W A § TF ITH TS (resonance)
S IHETM Vi TSI (transducer cone) 3TH il (horn?
@ﬁwwwﬁww@m%ﬁﬁ%mmﬁ?ﬁaéﬂn .
YA g w1 S @l . u .
A w9 Y Tyt AT (aluminium oxide) faferenit Tﬂ'ﬂﬁg g?.ilico\p carbide), GInE
#TEgg (boron carbide), B &1 Fui Wﬂﬁﬁwﬁéﬁ'{ﬁqﬁmﬁﬁﬁﬁfél U1l T AT 200 F
9000 e (Grit) T 1 21 200 & 400 frz @ @ Fd & fHY, 400 F 1000 iz % ot
el § TE HA €1 i

' (finishing) 3 fT 9N 1000 & 2000 fire 79 @i TR (super finsihing)
m%ﬁkmaﬁémmﬁméawﬁ'mwﬁﬂmﬁﬂﬁ%mmﬁ%mﬁwﬁa.

7 31 € 9 &1 §°% [ AR gm
R €1 79 TR 1 SRR 29 e g

. S R 9% weaw &t wE @

wv 6. forera At Wit @t frar-fafir aRam |
IT— ﬁgﬁ-ﬂ?ﬂﬂﬁﬁq&’ﬂqﬂ (Electrochemical Machining) |
78 ECM 7t %ed €1 98 §1g B (metal removal) 1 31fd Yfieh 3R ATRTaS WshH (process) 2
I8 u@aﬁ%mm%,ﬁf—%aﬁm(mechanical)aﬂ%ﬁwﬁq?mmf{am%lagqamﬁm
Ifed (chipless) fshaT 2l 3TH U@ (cavity) & 3EHR ?ﬁliqﬁ et Eﬁmﬂ"’l foFan e &1 aehdg o
iR a1 FE (difficult) GHE 3 faf¥l 510 M S €1 $99 AR-9R U@ (through holes) T fos
. (round holes), TFR 8% (square holes) 4 (blind holes) TR foru S €, frae! qrze it o TaF
21t 1 59 e 7 50 © 40,000 A Tk HT {1 A € SR T qeM FHG o < 79 0.05 F 0.7 mm T
@1 S © 3T99F (electrolyte) 39 g & o= ¥ warfed (flow) Bt 8, fget 1fd 30 ¥ 60 m/second
erdt 21 TF fag 20 kgflem ? #1 force WM Sl B - _ _
ferea-<ramate TR i fRatard (Mechanism of electrochemical machining)—faea-Tamaf®
it WG S e HUe % fEd stoHed faHl (laws of electrolysis) W amenfta g1 fagd
Wﬁqﬁ%mmmwﬁmﬁm-@ﬁgﬁ@é(wod@m%l %ﬂfﬁaﬁaﬁw%wﬁnﬁm
foran T 21 1S 3faa faga STTHEA (electrolyte) T4 39 Hellgwd oieR 9 e w6 Fd_@rs F 79
et foran ST #1 T HH W TS 47 FH-w0E F HIg Ferert Sheite w7 sl werd § qen S
. ayeq ST W FaeR &1 WA A €, WA FF Tk 509 O sereieee ) o wafed a fa I
%aﬁ@ﬁmm,aﬁwam—m%zﬁawm%,mamm_mﬁ@H@qﬁ
2t & T TeaeIese % WY WHfd St S Feled 8 W ¢ 36 TR sien ﬂﬂﬁlﬂ@ﬁrﬁaﬁﬁ
amﬁ@‘ﬂﬂﬁﬂ?ﬁ—@“@@‘!%'&ﬁ?ﬁm%lBﬁﬁﬂam—m%mw(ga \ e e T
fefw ST 1 ST TG €1 € 9 fRAT S 9T e € p _
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AN ushA : -
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Power source /Tool feed
' ‘ Filter

: Insulation |- '
\ l TOQII \] : / |

/

-

777

S
¢ 2

.

[
Electrolyte Workpiece Pump
- * Fé (OH), + Air

f23 6-Electrochemical Machining

7q fiFan o fret wesh E— :

1. 9% (Bush)——'qﬁf Eﬁﬁh ¥ a4 T © ad1 3% rectifier % SHOIHS terminal q g = B -

2. H@ (Spindle)—3% copper 1 = ol € 'EEWF T fR o bush & Zrdl & 991 9" § bearing
= T 21 5 & At & tool gl T © 3R electrolyte 5d1e %0 ¥ for fiog o1 &ran @1 Spindle #
vertical J@& tool ¥ feed F &4 €I

3, femfar (Bearing)—m <X spindle TR <l 2

4, 3R (Tool)—d TRFA o, STTAR T af &1 9 €1 39S vertical axis ¥ electrolyte
Tare A & fad o BIal %! = F Hde Do I T8 %1 insulate F <4 &1 3 tool Fl spindle &
3 e W weld F T4 81 F1 T T tool foraan 7él & FifH tool T T o = TN 0.01 H 0.7
mm EDT {ﬂ T 2 .

5. 3TqEed (Electrolyte)—STERUM: R 3 ER T # 10% NaCl frera =i T € Wfeaw
mwwmmmmmm f IYEN seiaRaRe % ¥4 § fR
T 2 | | -

=g worn g 1 Frd F T—

) mmﬁﬁqﬁWW@W%i \
(ii) mﬂﬂﬁdﬁﬂtﬁrﬁﬁmaﬁmwﬁﬂm%
(iii) ﬁgmmﬁmmawaﬁémél
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_f@ | | | mﬁ@ﬁm

6.§3€1W (Rectifier)—zT% g1 A.C. Eﬂﬁ, D.C. g o wfafdd E:ﬁﬁ il
7. wH-TUg (Workpiece)—%@ yrq feregd gEch &l &l

STaaTEe & o U1l ! electrolyte

8. ToheeX (Filter) ¥ BRI ¥Ig 19T WES SIS ot ey

2

9. ot faf e (Heat exchanger)—3<4 ﬁ:’gﬁﬂm B & HR electrolyte ;rrcf & S & N
3UE HH F forg A F |

10. To=Ia WwAE (Power supply)—34: Fd @l 10 '\E! 20
STovAehdl € &1 HR HE 20 A 300 Alem 2 E €I

W 7. STt st o 8 ferafer WEEC

SH— Wb (Process) |

E@'MWnﬁﬁwmm%lwﬁﬁmﬁmWaﬂmaﬁ%ﬁ%Wﬂ@fﬁ%
¥z § 7 ey TE ol B 21 Rred om aren e 1 50 I flash lamp tube & 3R
1 3ve] HTA o A cooling

mm%amtube%ﬁ@ﬁwmﬁﬂ@@ﬁgl Crystal rod

¥ TTed § g ¥ aluminium 3R chromium
ﬁmmm%mm-wmaﬁmaﬂwmﬁﬁ'ﬁgﬁa@?ﬁ’ﬁﬁmél_m
m@m?ﬁqﬂmﬁﬁaqﬁ@mﬁlﬁaCQM‘ﬁmiﬂradiation T Ll § |l 98 e
ﬁiﬁém%mﬁﬁ@wwmmwmﬁmélmmwﬁmm%mﬁm
W%ﬁwélwmﬁﬂmzwﬁmﬁ@mﬁﬁmﬁmﬁmﬁﬁﬁ%l Ruby
rod & %H ¥ Cry T5dt radiation H A S # I F N g FO WA AR WL (@A F
e Seafd @ 31 31 IR radiation F FERT A T H TR < g Y9 beam % ®I H
crystal'rod%Wﬁ@ﬁﬁmﬁﬁwmmalwaﬁﬁ rod ! 3181 & TR T3
%ww&ﬁamﬁmﬁaﬁmmaﬁbeammdamﬁmaﬁ%ﬁﬁqﬁlasemeamm

2l

system ST Bl €1 &l =@ (Ruby crystal)

gv 8. ToraET ST WY | ST T WA &7

TE— T (Principle)

Electron beam machining & GFrFfﬁ ?ﬁﬁl'ﬂﬁl H waIfed electrons HTI'Q‘—'@UE ED| H1g 9 HHd
H—T{%-TE'Q ST éa"_{ A AR afeqa faan Eﬂ?ﬂ%l e %m free electrons &1 3IAGH
thermo-electronic cathode BT fehdl Sl o SafF Hdrs # YTq 1 SH AI9AH T R s ¢ 5
W 9% TaE 399 T T electrons F IS HAE F M- F Tl Electrons i T 3R @
1 & T fog & (electric field) 791 39 faces T d WA T H Yraida &7 (magnetic field)
#18 #T ¥1 Electron beam & wE-TvE & T4 | fifan #tdt 21 79 39 nfgs =it (kinétic energy)
heat energy H agadt Sl €1 39 ¥R EB.M. T& thermoelectric ¥ 2|

5élazlﬁll:lE|3B;le ;17’7;5" T mﬁa? tEEIEIHS(UI;TI'tlFr W (Basic mechanism of metal
removal in E.B.M.)— process H electron gun ¥ electron beam IfSg T: &
o o B 4 BIdt §1 3R gun

i) %9 (Cathod)—7% hot tungsten filamer - _

(l)ﬁa ¥ ( a‘ od) ot tungsten filament €‘Fﬂ 2l ﬁmﬁ RUTHF = 91 electrons

, (ii) firg-=u (Grid cup)—7% filament T ST 83T 9§ 31 e s o B 31
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© faus

anegfere ALl LES . | | :1 =)

...~ Electron gun

«+—Vacuum chamber

‘ +—— Grid cup

l
T e Cathode (-)
- ' , - . electron emitling
no — ' i

e(+) —+—s[ | : hot tungsten filament

! «—+— Electromagnetic
beam for focusing

pzzzzZd |, ez Disphragm

Lens

E] : E«——Deﬂector

a7

(iii) qﬂ"’ﬁ,“ (Anode)—3g HATCHS - fad '@I’cﬂ 21 Anode ¥ B9t 3=d Tfd electrons IH B €
Electrons o Samg &l {74301 grid cup ¥ SO = 9 Tl 21 T § 91 T o5 | 8 electrons
fEr (converying beam) ¥ wY § vaed 2 ¢ UF e fagqu =4d (magnetic deflection
coil) &1 @M & electron beam 1 FEEHT Econ B HEICIRSIN] | forgs F1e %1 =419 0.01 ¥ 0.02
mm TF €5 21 Beam  fasifi@ ik fope} f Fror R T a1 1 @t €1 E.B.M. apparatus o
T& microscope M 2 21 e @erdd | operator electron beam F1 Fd-@ve W gl feafa &
mmﬁﬁ?@ﬁﬂmaﬁiﬁﬁéﬁmél Electron beam Fd-@0g & | T W 3=4 7fd
ﬁmm%iaﬁwﬁnﬁmﬁ@wﬁmmﬁmm%lwmmﬁwmwﬁm
'aﬁmﬂﬁ'm%laﬁnaﬂmﬁama@ﬁ?ﬁmmtﬁm%lmmm%wmwﬁ
microsecond T faereTsl aifeqa & S %I 3 process @] short-term F FER TEH| (continuous
* pulses) ¥ g ol fehan S 21 Pulses &1 frequency F 16000 Hz 3o 37aft1 4 ¥ 64000 =+ Kt T

electron beam &I 1 ™ W bombardment Fd GG FE-TUS ﬁ_ table ¥ GeEal ©

SEFAaR JE @ €

— S ——— _ B e I S
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W1 9. EDM «i fpan fafu faf@am -
I— . Prasta welee @1 R
" (Fundamental principle of EDN : st (3 S
E.D.M.mmgaﬁﬁ?wmM(erosion)ﬁm?wmﬁ;gi@ﬁ;ﬁq@mﬁ;m'
m-m(m)%mmeW—WWm$'5| AT & FATER &t 2 -
&1 81 Erosion T 78 fifa 21 oeered vl i 3 TS I (T |

Feed Is servo
‘_ragﬁ ﬁ'ﬂ'ﬁh’ W s ?-TIQ' ?:zntrolled

T ok o2 l Servo contrl
metal removal by L.D.M.)— " o—| <

YHH H WE HY  (operation i (-) | Cathode /

- ‘ Tool or —{_| 2 D.C. power

chember) G| %, fora aﬁ%@lﬁ?ﬁ Electrode ? .sﬁpply
59 (dielectric fluid) ¥ W& 81 50 | i —

g8 (fluid) ¥ SR (tool) d _
m—'@’g (work-piece) ?@ '{Eﬁ 2l

I
!

= o em e e =

FA-TUS (work-piece) AUl SHER . :::::::::_-_::::E :E:E:E
(tool) &1 F=r4 D.C. fae@ IR | | giectic RS ::E:E:E:
a1 81 foega i & &ia § FE-@os fluid s cRT o
F| g7 2 (terminal) ¥ g1 Soark ; Anode® *t Workpiece
T € qw SR i RmuTEE A par -:::::_—_::;f\‘:_:::::__-: I
" (terminal) ¥ SIgl Wl | FE-TUS f '
g SN & 9" O 19 (gap) @I , : Operation chamber
ST & @ Tk 19 (spark gap) F&d fr 8-Electric discharge machining

& T g (spark gap) |MIAFAT 0.005 ¥ 0.05 mm & WE H Tl HEC ﬁilﬂ?l qfiqy & RIES) H D.C.
T 1 A (voltage) T TR € Al SN (tool) i FRFETS < < erégeifsh 5 (dielectric fluid)
2 ¥ FRO 9w gl ¢ I &1 A Aee (voltage) TG TN § oI 37 e fawar ot wgd
ST & 4 voltage 50 ¥ 450 & W19 (39 F WAUHEA F AIER) TEH W § d SEIARF
(dielectric) HIEqH <2 STl  3it &9T 3NN (cathode tool) ¥ 3T (electron) Frarem IE 2
3R fq e B ST @1 9 e HeA W seieg (electron) THAD & WK € 1 (gap) H (spark)
I B ST o1 Feleh gaifag® Tk (electric-spark) % T 9 & WA SR YRI-YaT8 & w98
aifer T=AT @ O 6 WY BAS A TS F WE Vafed 2 & I s avaiq Frd-wve Pl wH
T WER 0 B FAe®y SHl electrodes 1 HAel T HWST It9=1 oA lelt 3T91d Tat (shock waves)
m%'ﬁmmm%ﬁaﬁﬁmaﬁwq@ﬁ% Electron%mﬁﬁmﬁl
W10,000°0Wq§am'€”W“f"@“@ﬁaﬁﬁmﬂmﬂﬁﬁm@mwmwﬁwa;
mamg@mmﬁnﬁﬁgw o1q W ferRpda 3R e & % 2R e a9 5@ % g0
Wﬁﬁmﬁwﬁﬁﬁﬁlﬁwaﬁw(sparking)ffmzf-tgu—gg;-}a@ et T A € 6
S & A 8, A T G ACAR B T S A o (spark) &= H & ol
@ﬁ%@lﬁ@ﬁ (dielectric) HItTH FI AT Tl B E{EESI ey -(dielectric) %3 (fluid) ¥ = F HFA
(kerosene) 3Tad (oil), TEEH A (transformer oil), i st 1d) ‘

i - : (paraffin oil), Tee I
(lubricating oil) anfe &1 s fovan e 21 9 %,—.—tja ( 1 i &5
3t HE-@vE (work-piece) & &9 Y (gap) PR fa q;le%\;o control system) R AR (too)
QaQ '
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