Sareq ua fatewior (Production & Manufacturing)

ez (Fitter) - =t

srere 2.3.103 & wafta Rraia

zar | (Tool setting)

IGAW : 9 S F 9 ¥ o Fmfofed w1 w7 At g
o ATRY FA F [T 7ot A g Te & A FATN

aEr #fer F ford Frew e @ g & (effective) I Fior Y
FAI F TA % AFE HO & & TS Bl & AT ey
TTEE FIO AT & fordl T HT FATERT FA 5 Srawarswar et &
T F T T A T I &l a9 N9 & dAe § g (g ard
g =Tl (Fig 1)

g ITEW & gATET (effective) T #F fAuiRa &3 & forg
FAT & JE A=Y F FA18 I¥ 4 & ear &

T & A (NOse) FT TATATT HAT% & 619 TF ¢ 8leeT &
AT F FE | G AT 91 "war € (Fig 1)

Fig 1
— TANGENT TO CENTRE LINE

FIN2310311

T (nose) A # f&w ar afdr frw ox T e § T
J[EAT AT T Fvg T FATE I G AT A7 whar &1 37 A
femr & Ifea AWE g A1 A A JAAT H ANSTE FH BT
arfed | afea sfas Fr off 7€t e =1 oiw 3= few &
TS 9 A AWETE A TA TS & g AT T & AHTL BT
=feu | (Fig 2)

Flg 2 TOOL HOLDER CLAMPING SCREW

TOOL CLAMPING
SCREW

FIN2310312

=1 e A AT AT W A ATE H| S BT (6 A et
AT T R T |

g ® A % forw R (afE) & Seaw (w0 a
FH) TEAT HT TIT FY |

forfer =t o arer % & A & ary e star @

for oY g Tite F g @ Ft ¥ e doTe aret % A faaw
& fardfia f® &Y (butting) g&Ta & ATy g+ =iy (Fig 3)

Fig 3
CLAMPING FORCE

~ N

| o

)

OVERHANG =1.5xW J — SHIMS L TOOL BOX

FIN2310313

T g F AT ST Moy AT FAE AW T@T AT
arfed | 5 oW & =9 & g A Nawe i o g g 9F ar
=eTE X 1.5 F aLrEx gEr =Arfed |

TA G & BT H G & A1 F o7 A0 |
e & FATE AfT AT & A= o7 A0eA | (Fig 4)

Fig 4

LATHE AXIS
|7 TOOL HEIGHT GAUGE

Z

TOOL CROSS SECTION

FIN2310314

o &t [T a1 T % 918 g B hw G & G FS1/TEC
FIA % TG HATE F 4% HLAT AT(RA |

A 3T g BIfeed B 1 AAT AT H GG AHL FHH G0
=fed |
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TAT & T ALIR T & SIRE F< 560% A1G Ae (% & B §A
T3 A TMEE

T A AR H QST AT & AT TF A7 {6 & 9% F a0
Euel

AT : A F AES F ATAR A T 0T A AR
Aty FE T Iqerer 7E F | AT ATHEA A FT ITART
FIAT AR Y @rge Ry wit IT A= & T A q<
FIAT AR AR T ©iF § | Fw Ty | T gw
F ITAT FIAT & IA TE FAE A e FAT A0

e e @i @f e (Parallel or straight turning)

SEAW 1 W TS & A ¥ o7l w6 wA A e
o FIET GIEA FHT AAAT JqTAT
o FIET GIEA * 3 @A | AT a1\

ATET GIEHAT/FATTR 1T (Plain turning (Parallel turn-
ing)) (Fig 1)

Fig 1
200

25410.05

200

I

I

|
@60

RAW MATERIAL WITH FINISHED FACES

ROUGH TURNING FROM @60mm TO @55mm
FINISHED TURNING FROM @55mm TO @54mm

56 dioar § F & oTq F FHHT v & q°qT FE 9 A A
T AETE A A dF JAAHR aqar & ford qeget qwarg aw
TF & AT aaT 2 |

e T &7 @ § & A 2|
T g T I1F ¢ 1T TF e+ (Fig 2)

i

ferose &t wfar & TOET TR S At aeElt g g7 a9
HEA FAd T GIT & AT

FIN2310321

Fig 2

FIN2310322

% =1 (Rough turning)

T T g7 Aifod RS & ASEE a% AfAHAH 91g s &
STt & qur fRARE &g i a1 f9 sie & s 21

Fig 3
)

L.H. ROUGHING TOOL /ﬁ

FIN2310323

qae @ fHfAer qur aRyEar o=t T8t gidr| I% < |
fervee wfie &0 el & aur wie fYs eidt & aur W% g
T 1% 2 (Knife edge tool) S gtar 2|

T srorar fRfAfier % forg <@ effr wxa awg @ Stfa &t
FET % A THST AT €| /I owarg § faeger @€t qne
e 9T #¥A & o g stavew © & =y &t sger smw)
(Fig 3)

ffrar =1 (Finish turning)

7€ T T & qeEd & St @ s v e g s T
e ger gu # &t aEs # aifed TRyEdr aur St
vy ffAer gam @ gu & ot 2| ffer effr % oo
FAd A IoF (TH fT & 94T 1 & 2 AT AFAF) = AT
g 9 wie agd & w@q ¢ | e % oo ow e 9w
fofrer effor gor srraT A & wfes a9 aifder B aw
TF A FT TAWT fob=T ST 2|

fofAfenT gor &1 s w3 gu ffaer effr &= (Fig 4)

Fig 4

D} _ _ _

—_—
FINISHING TOOL 4&‘

SER

FIN2310324
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wy =7 (Step turning)

I : 39 S F 9 ¥ o Fmfofed w1 # At g
o R i i g ST |

®y zf (Step turning)

7g Fig 19 2 ® 391U AgaR FEave 92 fafvs =me & 75 1
FA A "@ioar 21 a7 @i o I & agaE & 1 @
ST 2|

Fig 1
ROTATING | ] CHUCK
SPEED MATERIAL
L
/ CUTTING
S DEPTH
i'\
P4 >
] .
[ 2
T I 8
TO0L - SENDING SPEED D :
[ 2
£

gren F=rr (Grooving)

Fig 2

/ WORK
JJJ =

STEP TURNING

FIN2310332

T : 3 IS F A § oA fAmfofaa w4 #w A gt
o T AW F A TAET

o Tl F TR @0

o T9F THR F T & fafdre e s

Tt 9T (Grooving)

g uF demmErR (cylindrically) @@ MU #EETE § @i
ATFf eraaT =eer aAT @ wiwar & | FfEr gor A sgpfa
wre & S ATell TEE FRT G qE=G # Al |

gt & 5 (Types of grooves)
T @™ (Square grooves)

FAHIE @A IT G & Fd § ATHIS: TS A & o ¢
gFieat g &, g uw 3=« &1 fwir & %, e &
AfST 7o =@ @ | fanelt @ & A9 FE THR @i § & &
arey #fEAT aTE #F artw w9 7 e fhar s awar &1 (Fig 1)

.1 9

)

Fig 1

SQUARE

FIN2310341

O

ST USRI ERT AT F AR & fAwr fFam Smem 2t a9
TheE & AT AT DA &g ATH TS FeA & forg @i=w
FATET AT & omd auie A g gt av |

FMHE GHET H RN T gdEdl § dae # avFme &
Fied & for = 39 & wage #3 &g o f srar 21

e @™ (Round groove)

Mo " & S aEr ITINT &, S N @i & g1 F I
39 qed § Wy B 9 2, B w wfaeer s gt e
it & AR HAT B Aot § Fe Ferdt & qur o & o fag
Y %A BN H HHTEAT &, SH Al WS FeAl & | M
ATE AT g fae, STt aifed et § strafia o @ et &1
ST T Gt H Fred & forw B smar 21 (Fig 2)

‘V’ stEfa & == (‘V’ shaped groove)

V' A F @i qEEa: (Vo aw g Aifed giedt | 91
S F1 YV AFA F @i dee F13T |’ A THR & @rar i
T T A AHET & geAn fRard €| |iEr if e 9w o
FTET AT TFAT &, ST&T IS Fled THT THY TS AR &
TA B I Y& FA1 87| (Fig 3)
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Fig 2

2

ROUND

B

FIN2310332

Fig 3

L
\

1N
)

@ V-SHAPED

FIN2310343

TF ¢ fae & qifed H7 9¢ ATHNT FI TF TSV G Fer
ST & | giert 9% 9 S arer a9t Vv oErEr o 7 &
FETIVE W EIRT FHTET AT A1RT @i & TAF &4 (face)
AT AT qAT % e |
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Sareq ua fatewior (Production & Manufacturing)

ez (Fitter) - =t

v 2.3.104 | wetaa e

7@ i (Tool post)

IGAW : 9 S F 9 ¥ o Fmfofed w1 w7 At g
o IHATA: TN 3 9 atel 7 Wi & 9 AT
o fafirer wwwR & T dite & RO W AT FAT

T G SAISTRT FF AAGAT & THSAT qAT T 3T 8 | g e
2T wge 9 e Tear 21 (fig 1)

Fig 1

TOOL POST

FIN2310411

T JA0T 819 a1 gt T @

— AR TR g Tive ot e F g T
— SO T g T AT TETAY A T

~ foE it g i

e @ = "' (Single way tool post) (fig 2)

Fig 2

FIN2310412

THH TF JATHIL T T ATST STAT /T BIee Hl THSH Hielg
T & (slotted pillar) EAT & | $8 THTT T T &Y T
# U 7 39 T AT (A9 & ST §[SAT) 9T T F T FA
ATAT B 0 ST 2 |

T F ate T (rocker arm) ¥ f&ra #¥d U FreT fFAT ST
glga & fou % & JaTE &1 WA ot 7 RAr 9 gy awmEited
faraT STTaT 2/ 59 IHE F g e H F9d UF 2 gl & TF AT
THST AT AHAT & | T AT g et U ree GIT HH ST % HE
FH BT

Fig 3

TURRET LOCK

FOUR WAY
TOOL POST

INDEXING TYPE TOOL POST

FIN2310413

qaF 2T g N (Indexing type tool post) (Fig 3)

3 @AY ¢ TE STaT I AT gt v o F2d € | 3/ T
T T | AR TA UF AT THS A1 dad 8 | Ay o Frrwey
fearfar & @mem S aadr 8 | antE ofd it dvea e & qeraar
& oty faar ST € | 2fvee offaw #t iar #3d gU ST g &
U T Y ST Eahelt & T S oft st weah aisier & erran
ST AT 8| FUSTHT Faet ary & # AT gl S|

% frfefaa @ € (The advantages are as follows)

a9 ¢ T | UF & AUF qeel & g IHS A <, A gear
iferF il 2

S-S ARAT & SATATE T FT TR-ATX TIA 1 STE9AHAT
TR gt FAfH A TA UF & qTH TG AT qHS 2 |

A BT 7% ¢ % g @ ax & fory garan & e a=dt ©
T HF HATE T ¢A F HC FIA § 6 GHT AT 2 |
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f#® 9 To@ 9% (Quick change tool post) (Fig 4) STy o AT § 36 THE &F T e T A1 ¢ | T aga

1 TTE T Biee ¥ foraH gt e oo etan &, St &t agar strar
€| 7% WET FHAT & qAT TR FF T SIS BN ATAAFAT Bt
2| frg 58 &= 3ATE X AT & &< R ST /AT € a9 g
% forg sr=eft gear qar 2|

Fig 4

FIN2310414
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Sareq ua fatewior (Production & Manufacturing)

ez (Fitter) - =t

v 2.3.105 | wetaa R

Ay "k - afent (Lathe operation - Knurling)

IEAW : T T F 0 # o Amfofad w A A g
o sfert @ikan #1 auiq

o sferr @i &1 SEw q@E

o ot R & 7t 7 Afent G F T @

o T & UT F AN @

o faftm g & wfenr @@ gt § sw=R TaE

afewt (Knurling) (Fig 1)

gl

—~+— CHUCK JAW

Fig1

KNURLED SURFACE

T ~}— GRIP SLEEVE

b
‘ |>\—1 &TAILSTOCK CENTRE
KNURLING TOOL

IE TH JAFTHIY qTedl aae I¥ die dfthaee X & AR &1
A AT HH AT ATl e F IATed H g9 ¢ o aferr
T FET AT & | AT uF & gfwan a2t 2, afew a8 avm &
et & | aferr iy fevee wfy (e =fie 1/3) & & st
| srferpiora: faetmere der &1 92T sfiaers & &7 § g7 G
ST &, AT FH FH = 7RG 9 A F forg anar wdA
aer oY s fERer Strar 21

afewt #1 329 (Purpose of knurling)
afenT &1 IFw e ard s Fer @

- UF =S ETT W TRS aUT el IHe  JSTH HLAT|
- & & = T TeT FeAT|

- TEEA! 7 99 fhe T FEA & oY wH & = A gt gia
FAT|

o ue Afent det * ww (Types of knurls and knurling
patterns)

fafsrr g & aferr Ged feferfaa o
qferr|

FIN2310511

TrEwee Atent (Diamond knurling) (Fig 2)

I AT Tfehar § 1 % TR & ded § AferT Y Sirar 8 | 39
TF O & dc g fHar ofar &1 oh Tord & g 37 &
eforsher gfa &1a & At gax & art 1% & efcrwar afd #e g 2|

Fig 2

FIN2310512

et afemn (Straight knurling) (Fig 3)

Fig 3

FIN2310513

= dfsar ® @l @ are G § qJfonr & S & | 7w kA
IT O T Tehel UL AYAT T Se¥ o< forad dre gid & &f
HHT T fhaT Srar 2|

#i® Atertt (Cross knurling) (Fig 4)

Fig4

FIN2310514

q AfeRT § & & ATHT &1 T aadr 2 | 38 forg g fo
T aTel Tt & de | UF dreft aiq a7 gAY | A & 7T &
THHI 9T gid & &, TAHT TANT & Arar 2|

saaw Atent (Concave knurling) (Fig 5)

39 IO Tl FRT FAAAA A8 T {HAT AT & | §8 FaA g &
sfae Feee T rar €| g9 o & s R § ot awy
FETAT STAT | AT Y TS AT H AISTE aF S WU @A
gl
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Fig 5

—

N—

——

—

—

—

i%i

==

A

A

— ©

== 2

= S

— 3

. z
Z

S Aiferit (Convex knurling) (Fig 6)

Fig 6

—
=
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e T AfemT =w giwew (Single roller knurling tool-
holder) (Fig 8)

Fig 8

HARDENED TOOL
STEEL KNURL

STEEL SHANK

HARDENED STEEL PIN

FIN2310518

SINGLE ROLLER TYPE

T Fa UF &I U< i1 &, AT deft J@rsit arar dad a+dr
gl

ThA W THR F AfelT g g (Knuckle joint type
knurling tool-holders) (Fig 9)

3, |Fineatoste

TE FAAA A G HAAAA AAS I FATAT AT 8| 37 o g
fae Feree e s 2|

afent & At (Grades of knurling) (Fig 7)

Fig 7
COA‘RSE MEI:LIUM FINE g
KNURL GRADES g

aferr wforar & Sfoet § & o7 awdr 8-

Trer aferr, ger afenT qur 7 afenr

Frd afmr & 1.75 mm &= (14 TPI) a1t w2 s %
T &= o 2|

Tew AT 7 1.25 mm = (21 TPI) aret 7eae STl aret
el GIRT ST AT 2

wdi AfET & 0.75 mm firg (33 TPI) arer #&ier ererer arer
o g foar star 21

et 7ot gtee? & W (Types of knurling tool-holders)
faferer gae & A o ety fmafafem @

- FHEY AT AT TA Bl (AT AT g 2lee)

- AR 1T AT g Blee¥ (ATEHITHE Al g 8iee)

fareft AfehT g Blee¥ § UF FWT ITATRA 3T [ 9 q9T TH
SIS FSFA g &I FT 6 T ST & | T8 T FSRFA
3T & U9 R @dT ¥ & qHaT 2 |

Fig 9

KNURL
SHANK

KNURL

FIN2310519

KNUCKLE TYPE

THH FHTT ATeRT ST & &f Ueold ot &l & | Terdt § dvefy
3 Bferder i e Bld @ | I€ BieeX @d: Hiad aidr 2|

TR A i aren afent @@ #iew (Revolving head
knurling tool) (Fig 10)
T ATEHAF T Btee? ot w7 T €| g9 Wl F A A
T g € e FHe: gter, ey ud qEie A= e g | 57
TAR AT I O AT AT §, S FSOFA FNT B O
TR @dT w9 g gaar 2|

Fig 10

FIN231051A

REVOLVING TYPE
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fafim gwr & aferr @ g # s=w

heel T oY & TIIT AL & UF ST T Tt & A St s 37 S @
e st 21 e strar 21

39 TSR & Al0T g & ad HE ATAT SEATE Afer T fafer srmerer & afemr dest

el Tk &1 Tad aarar ST e 91 ST @ 2| 1T 7 G & |

eI A

Ie @d: Hfed T&r dr 2| Ig @ Hiad sar 2| ge off @a: sf=q ear 2|

Iarew ue fafweior : fhge (NSQF =R- 5) - s 2.3.105 &/ weifa Rt
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Sareq ua fafvwior (Production & Manufacturing) Fwre 2.3.106 & wefew Regia
fev (Fitter) - =i

A% aa¥ (Standard tapers)

SEAW 1 W TS & A ¥ ol w6 wA A e
o 3qT F gfRemET saT

* 3T F I TAqTT

o 3T F Afwew w2 Al saEr

o 3T FT TAHLIT FL T JYATE AW ATt fafe=t e
o AF EifeST T Ae® RAET TUT F A0 R A= a0

« ot v & doF @f@w 3w F W T S9F FEr FAw
o A% ReARET T F =107 Far

o fom 3uw qun Tl TR & @A S|

FqT #t afewmar (Definition of Taper)

e faft Sttwr &Y arvats A faem § =m| # uF qune gfe st
FHY 2| |

TG #1 SaET e wEt & forg fRan ST @ (Tapers are

used for)

- TEWAl # dagat & @ e/ F o)
- QoIf Y ST & SIS T 3Tl Fe H |

- TEHSS! % T $TEF H ST He H |

et % et B & 30X F agd & dgT e 2|
(Figs 1,2 & 3)

[aaEt & 39T & & a¥e & e e Sar 8|
- =T #1 & (Fig 4)

Fig 2

FIN2310612

MILLING MACHINE SPINDLE

- %A (Fig 5) Flo 3

Fig 1 @/\

RETAINING COLLAR
DRILLING MACHINE
| /SPINDLE

DRIVING KEY

KNOCK-OUT TANG

MORSE TAPER
DRILL SHANK

TAPER NOSE
SPINDLE

DRILLING MACHINE SPINDLE AND DRILL WITH TAPER SHANK

FIN2310613

LATHE-TAPER NOSE SPINDLE

FIN2310611
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Fig4

INCLUDED ANGLE OF TAPER

HALF ANGLE OF TAPER (OR)
SEMI ANGLE OF TAPER

60 SECONDS (" )=1MINUTE (')
60 MINUTES (') = 1 DEGREE OF ARC (°)

FIN2310614

AN ANGLE EXPRESSED IN DEGREES OF ARC

Fig 7
TAPER Y mm PER X mm ON DIAMETER

LENGTH

FIN2310617

Fig 5

IF TAPER IS SPECIFIED AS : %
THEN

D;-D,=7,1=24

NOTE: L IS MEASURED PARALLEL TO THE AXIS

DD,

TAPER =

AN ANGLE EXPRESSED AS A GRADIENT

Fig 8
TAPER IN 1 X ON DIAMETER

DISTANCE (DATUM)

LENGTH OF JOB

FIN2310618

Fig 9
INCLUDED ANGLE OF TAPER

LENGTH

FIN2310619

FIN2310615

- "o & forg sroerE ST et fafer ol

T4 #1 FEftwTT (Specification of tapers)

I | X F [ (Fa Fd q0F 34 A & e Fear =
- TR H H

- 3@ &7 @t (Figs 6,7, 8 & 9)

Fig 6

LENGTH

FIN2310616

= 3UH (Standard tapers)
T gifeeT & forg o

HIAT 9 TA B THSA & {oQ &7 THL & T8 ITANT Y A1t
gl

- % gifeeT dud
- Gop-feifST aud
Tow gifewr 3ud (Self-holding tapers)

Ao gifesw aud & IUT FHI 7 Sar &1 g1 ITART 5T
farft @ttt feamsw & fyar, S ganfs S #fEéw oo #t wwhew
AT T 7 o star €1 (Fig 10)
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Fig 10

SPACE TO INSERT END OF TANG
TAPER DRIFT TO REACHES THIS
REMOVE DRILL DEPTH

SLOT DRIVES TANG

TANG ENGAGES IN
SLOT IN SPINDLE AND
GIVES POSITIVE DRIVE

TAPER HOLE

FIN231061A

g% forT ST B arel AT e
L i e

- A awe

#ifgw T4 (Metric taper)

a9 = 9¥ 3U¥ 1:20 giar 8| fifgsw dud & "= e
g ATt 96 Y |TeT 4, 6, 80, 100, 120, 160 T 200 Hifgsw

g | Mifgw Iux #1 I A arer 5% F1 aEs D 9w FH 2|
(Fig 11)

Fig 11

7

,_
FIN231061B

A9 3u¥ (Morse taper)
HATHATIA: ITANT & a1l 3IY 9 & d1e &
0,1,2,3,4,5#<6.

X W AUY & AR & AR T gar €1 7= 1:19.002 &
1:20.047 &% for=r gtar 2|

Ao fenifonT 7/24 3uw (Self-releasing taper) (Fig 12)

faferT wefie aX ST 2 ATt fRrvee T 9T ATEY I 89h
ReAfSTT 2uet &t e Tedt €| g don Reffsnr 2ux 7/24
2| 7= waEet § a6t ffa qur saeat #it e § qeg w3
ATAT TS T ATeAT U & | FE TR UaTaelt § et arer sragat
& TE AT & | T & I & forw AfafRs aeron & Fawr
Tl 2l

Fig 12
% EXTERNAL TAPER
AS PER 1S:2340

= N

FIN231061C

AMTET: ITAT B arel 7/24 & 39T "rser 30,40,45,50 a=m
602!

/=T 30 T 7/24 TR F AfEwaw =™ (D) 31.75 mm q=T
/=Y 60 % forg 107.950 mm ERIT | T |+t ATes 59 e &
fiaw S |

J T FE A ITANT &R T X (Tapers used in

other assembly work)

PR & et & § %% g5 & aud &1 9T fFr
STAT &1 598 & qrHTEd: STANT 819 aTer eu¥ e &

- fowaw
B IEIGEICICIRICACE LY
fa=r 39 (Pin taper)

I TEIEHT H YT & arell au fAt % o v g At
¥ ¥1(Fig 13)

Fig 13
F

O

O

O

7

PRESS IN OR DRIVE IN
= %0
— S
TAPER PIN §

7€ 1:50 TR &

T O 7 =E & S = & fAftrted T smar 2|

v o= ferfa &t foeT 2o aagat & Siew auT o« w31 |
feg wLaT 2|
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FTET qT =TETe 29X (Key and keyway tapers)

T 29 1:100 &7 | I€ TG AT AT a7 ArAETer 4 ST
3 smaT 1 (Figs 14 and 15)

Fig 14
TAPER 1:100

—h

W%

2

FIN231061E

Fig 15
"
| 1 ;
W/y @
- - R
% )

itz Fsrer s 3 o T B AT v

¥ i SRt % o saew w30 1S: 3458 -
1981
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