Saarew g fafewor (Production & Manufacturing)

¥ (Fitter) - sev@ e

v 1.2.38 ¥ =t R

fyfem afkm - R wefm, R Swm sk d@we (Drilling processes - Drilling

Machines, Types, Use and Care)

IR : 3H S & 9 # A Fafafad w # 9w g
o fefenT wim # feet & s/ sa

* g da @wT e i fgfenT wefet ®t Rttt &1 aoiq w0
* 39 T TR TR F e Avfie & @aon & gesn wew |

@ T # et aefie e @

- gug (sensitive) s= fgfomr wefiw

- @ (pillar) fgferr wefia

- @™ (column) fgferT #eft aerm

=it =11 (radial arm) f§femr wftw (fRaw femr #9fim )
(T ey T dw Breftw fFer & gionr @efiet & e
T FGE | gAfery A=T Faer GATE (sensitive) UF @wAT (pillar)
ffer wefiat &1 & avie famm T @)

gure s= fyfewr wefi= (The sensitive bench drilling
machine (Fig 1)

guTg a¥d f3fer wofia da e goft #t Fig 1 # yafia far
T ¥ 3® gk w1t & fore e faRar St © |

I A3 12.5 mm a% =9 & &g avm § aud g | fga &t

s foreed & oo g # #9 ET ST § oYdr "%
(chuck) =TT foe faFaT ST @ehar & |

g e & forg wf-ade & afast sEer § @ smar |

afe T wor 9¥ FfenT #3A7 8t at #7 &0 FFHET T qwar
g1

Fig 1
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7g I oA (stepped pulley) 7T 9¢ (belt) # feafa aga
#¥ fafsr ferea-mfaat @€ s @t & |(Fig 2)

Fig 2
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Vizood

w1 wEi (The piller drilling machine)

7% gug a9 fferr mfiw foega @me ardft wfw e | =
THTY & FIAT FT FI T AT A@T & | g AT Fwr
(heavy duty) % forg swawmer faem StraT & | 3 &E argon |
Suere € | (Fig 3)

S #efit & &1 %t & Fe & forg a9 7o &g 3= - fftee
FATaeT (rack and pinion mechanism ) &ft grdr 21

Fig 3
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g« gt fTarga (Drill-holding devices)

SEA: T AT F A H AT A A qHA

* {3 it uweA i ghet A B & AW gaEn
* fio =% # fEvand gamn

» @ -=iet (sleeve) * FE @™

o 3 (drill) % & s |

faet qarel ax fgor (drilling) e & forw wufier & 3ot &1 @&
&/ AT gedT TEF AT v 2 |

g & gwew &t araT gieat G =%, @iar aur amhe € |
3« == (Drill chuck)

et e arelt fger #F fger == & gt s1ar & | fger &t s
uq fATerd & forg =% & fafaei= da =3t (pinion & key) staar
3Iaa et (knurled ring) & ZraeT &dT & |

f3or 9% a¥ sE¥ (arbor) WY IF AT A Prea &
T ST & | (Fig 1)

9T @i a1 @ike (Taper sleeves and Sockets) (Fig 1)
TR 9 fger & wie 29¥ (morse taper) =tAT ¥ |

qieT (sleeve) Ua @fehe it oft It U &7 AT SATAT & ATl
S IR 3T T U 9 o AT TS e & a% | gy
e R & @ TheA arar 29 ot Fed € | fger % forg MT1
T dHT MT5 dF 97 STelT 3o a15q & dY ¢u &id & |

5o 9% o el foreer &t faer & ot |msst & e &t O
F¥ & forg faferr ast % @rer s &id € | wefiw e &
f3er 3R Si% F=T &t TUX-Aihe & AT AT AT & |
(Fig 1)

Fig 1

CHUCKS
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Alhe SToaT @i (sleeve) R fyor uhed @wg @is & & &7

it feree & 3o sram @er gem & fog fgwe (drift) &1

fawa #fter # (align) =T =R | (Fig 2) wo@ woftr Y fereet gwwmmar &40 | (Fig 3)

T 37 9ar 9% @i Ft g |’ AW Wl & |
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Fig 2
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gia/aree & fta e awa 38 @i 99 srat A
*™ ¥ s & s=m=w | (Fig 4)

Fig 3

Fig 4
WRONG

RIGHT &

WOODEN
oo \@

REMOVING A TAPER SHANK DRILL
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S & #® awes & geat (Work-holding devices)

IEA: I VAT F A § AT T AT qHA
o AT -F F THSA B 6T FT TIAT TQqTHT
o FE F THIA F A TANT A AR AR FT AT qqTAT

o ST-FTH Ft THTA F FHEAT T TEAATT FIQ 9T AT A AT A= qqw=w |

oo #2a arelt axg # 3 % a7 g7 9= & T & fou
IAF ST T & Tl HLAT IRY | TAd &7 & ot (e w1 &
T HAT ATILEY T GAXT & AT & dfceh g8 TohH HY e &v
FhaT & 7T fger oft ge w6t & | 7 o gifrad 7@ % fog
s gipar T #F I €

#wei= arz@  (Machine vice)

srfereior fgferr @t wofiv-amgw & o o € | glfeaa &1
& &t 7 fyfernT #ed gu sos TR fea TR Wag aw A 7
3 7 & | % fou St w GEEE = ) S
IS T THY AT SATAT & ATfF FE AT a129 (vice)
Teft & o= T T (gap) T® | (Fig 1)

Fig 1
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Fig 2
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F¥ U St (Clamp and bolts)

Jice € AW & forg fgfemr wsfie &t #51 & T- @i+ (slots)
A T & | TR U Fiee FT T Fd gU AT H13 HF gaar
TdF THST o1 qFar & | (Fig 3)

7o fafer &1 s@uTer F¥a aue AT = guEeE w9 A 9
I qAT lee B FF & G & e =@y | (Fig 4)

FE AYE F FH Bd § AT FE F AgAN FrEEr @fy
fRead #¥AT s &tar & | (Fig 5 99 6)

Serrew U fafemior : fkex (NSQF @R 5) = stvam 1.2.38 & @waifaa Ria 113
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Fig 6
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waw nfa (Cutting speed) ta wwv wiafme (RPM) (Cutting speed and r.p.m for

drilling)

SEA: T AT F A H AT A A qHA

* Fd T afReriE wAT

* FAT A A FLA F FHHT (factors) FT ToA FIAT

* Faw A U9 TFRY Ui fme RPM & s & 31
* Y Ui e e i nifa & o w8

* qrferT dEEY fgA-amEw & fow RPM &1 === #2A1 |

¥ & awiusts &9 % fog 38 g #dq wfq d7 die W
FAAT ATRT |

Fa T g8 T & O 9 Fdd FIY Fad & TET T8 T
AW FeaT & | 7 Hiex I fime g &< fhar star 2 |

T e BT Y-t @ae T (surface speed) srrat afefr
Tfa (peripheral speed) st et SITaT & |

feferr % forg @)ga (recommended) &= wIfd g e
F T a4 foEe & I A awg T AR a2 |

Ao # fafewtar amea: Afse awget F oo wdq afy &
arfesr 3 & |

3w atfort | fafere awgert & forg &wga waw wfoat & w&dr S|
Tt F R o fRe % forg RPM &Y oA & STy @ |

114 Iaarew uq fafemior : fhew (NSQF @R 5) = s 1.2.38 & wwifea fraia



ECE M|

T HTEA A
HSS & form gl g T T
A T g9y (m/min)

G IREE 70-100
frerer 3550
T (HIEHRT) 20-35
TAAT AT (HT) 25-40
ata 3545
T (WA FEF | g 391) 20-30
T (TATT I q) 58
sHafdn enfes (srrerdt)
(abrassive) U & FHTOT FH (A 20-30

FTEA FI A F¥ TTAT (Cutting speed calculation)
RPM &t oM

fyfemr & fow e (Feed in drilling)

n =RPM
vV =& Tfd m/min
d =fgasT=mmm3a
T = 3.14
Ie1E9T (Examples)

- O 24 mm S=7 wfq e A 5o g7 g3 gEa 7 fowor &
forg RPM it o #iforg |

ATferET § Y3 39d & fofg & Tfq 30 m/min & T 2 |

1000 x 30
n=—"—"_=398rp.m
3.14 x 24

FHIE  FAaH T ¢ Erea-fa #t @ #A i TEHwar
& ot & | =afaa e wfy 300 rpm #@ |

3o & =\ & SIgATE rpm ST STEFT &aT & | Fele T U
& B W 98 = % 7T 9 rpm 797 F9 =9 & forg i
rpm ERM |

I YT | & GET el T ITT 0 ST bt & |

IR T A & Al | AT FE A ot
* §IT W Ad@S AT
* Te] FIT-I¥ TS FIA AT T AU HIAT |

uF Qof T | 3o aT &1 # a9 g (x) F B Fwd 2
(Fig 1)

Fig 1
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% F U feifiey & a9 R g u=e G sar 2 |
3IqTe0r - 0.040 mm.
% &1 3X (rate pf feed) fafersr wreat o fAsdw et € |

Fifed gRwRr
o &Y ey qerd
fgor fhu st arer Tered

%re # ¥ [vad Fd 9T FB 9 a9 S| A & gedr,
ST F T 3o e & f{fyr oy off fFemefm & 1 afe
¥ ATF & AA Tl & At HIe F aT FH FAT el 2 |

4T a1t 9% = A gy wie & 9T 3 gamr 9T T8t
g | fafVrer 3t Scamest awT swatfad #t 1 9e T a¥ & e
¥ FBT HE-3T WA ¢ (39 1)

Afers ATeT (coarse) Wi I & & &Y &fer’ed & aar
& ergar 3o ge a%dr ¢ |

Saeq ta fafemtor : fFeT (NSQF w 5) - s 1.2.38 & gwifa Regia 115



&=a 1

™ A wE &I

(mm) H.S.S. (mm/rev.)
1.0 25 0.040 0.060
2.6 45 0.050 0.100
4.6 6.0 0.075 0.150
6.1 9.0 0.100 0.200
9.1 12.0 0.150 0.250
12.1 15.0 0.200 0.300
15.1 18.0 0.230 0.330
18.1 21.0 0.260 0.360
211 25.0 0.280 0.380

AT AYEAT FH BIS 3T § Al 68 TR Tel ol afch
AR # A% o St © A7 g @ fefaere st @ |

fEfer 730 o7 e anfreaw e & o smemw 2 T
e i Fa-F F aw @ G | Fw T F
# 3a (cutting fluid) 1 zwTe ®¢

=i fgfemt sstim (Radial drilling machines)

SEEW: T T F oA # AT g A qobA
o B ftmr wsfe w1 s @
o B fEfent wefm it Retwaen @t avi= w7= T |

Freftr Efemr mofim &1 g

- a3 = are o @ e w9 #

- uF & &fdw g 7% fog W |

- MY U 92 o &t | Y weA & G smar g |
fastwamd (Features ) (Fig 1)

FIN123831

Preftr f3femr aefim & us Br=fi e (radial arm) &t € |
o o= feree o gar 2 |

forea it &t Brefta o o e w7 =0 A9 R
ST HFAT S | AT UF & 9¢ T St & | T A e av

AYE ITANT FA U ST H FHAT T 8T & | 369 TR G
forea & T 791 A7 &1 wqw W AW A o awar 1 e
F FUT A= o o o Awar @ |

ferea Y ax oft #iex frea &t AT & |
e o IX-fa R e & a9 39 § RPM e smar &1
fereer & w<t & faon & g7 o R & gumar s awar 2|

FHE AT (tilting) AT aTelt AN 9% Hvi fgfenT «F &t o
Tl & |

ATYR § UF sfias 2ot off it gt & |

feoqofy

FA § T9 ¥ fog giafem #itve & e @i
T U FHRE & & w4 gE gt |

@2 g 3o it geet TiE T S ARy |
AT & qeTe free MY &1 @R & TH 9 99 AEy
TR 7 FX T g F a8 FH @ |

3 = st wtehe it e & fore fgw-fywe (drill -
drift) ®t gewTe #3 |

e e AEw W A F g gAew = | atthe
g @i (Sleeve) F1 AT &Y |

TRATA & qI=Td A &1 qTE &Y AT a et |
Baw (swarf) # ge F forw wfie &t 3% |

BAA T U FUN H ATE FIA F (T AN FT FEAH
Ead
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T fyferr 7o o wdiue iew g fyfemr wsfim (Gang drilling machine and multiple

spindle head drilling machine)

IEAV: T AV & A § AT T A qHAA
o di fyfem wefier FowatT & aw @
o diw fyfemT wefie & aemEe & AR |

* AR e 2T fRfenr woim & Soah T a@mae & ar #)

i fgfemr wefim (Gang drilling machine) (Fig 1)

GANG OF FOUR DRILLING MACHINES

EACH MACHINE IS FITTED WITH A DIFFERENT CUTTING
TOOL. AS THE WORK MOVES FROM POSITION TO POSITION A

FIN123861

DIFFERENT OPERATION IS PERFORMED

T ATYTT ATAT AT daeT BT & | 3 a1 & FU<T 7 F¥ 347
T AT FSTEH T ZeRTS R GET ST AT & | T [@reer &t
T % foI7 I&F Aex JeT FaT 2

39 3T & qTeY A 9 ATl FeT gt & s #wfE gefee T
& T AT & A @i ‘T 374 ad § siar & orad site &
TSl ST 2|

T AYE 1 WA ATHTAG: F8l T fRAT Sar €1 o't o
fRteer #7 e #2 et & & fBFar smar €1

A g fgfemt weh=r (Multiple spindle head drilling
machine) (Fig 2)

7 g f3fenT aefta & 2 dert o faiew et @ aaae 4 &
48 =7 Aferew | oeft fiiedl &t 8T & uh e gea e &
FATAT SATT 2|

Fig 2

o686

THE DRILLING HEADS CAN BE POSITIONED TO
MEET VARIOUS SPECIFICATIONS

FIN123862

aiver fiee 2 et mefia fasio w7 & a2 99 av Same
& forg s R smar €1 s9- ferr R an 2t s et
ATAETEA o =ATh B FA & forg grdr €

TF HIA H gt AT Afere 3o 2% oiw 5 e off & a=a 21
us & Afes Rumet & Feqr #w= & o smawers g T 2|
I & forg IUHY Ao iR wrdEve § s & foru ISarew
THE A g ©F & I HEAT & JIANT ghar €|

Ieree ua fafemior : e (NSQF ®= 5) = 3w 1.2.38 & wwitea fraia 117



Sareq ua fafemior (Production & Manufacturing)

e (Fitter) - sev@ e

v 1.2.39 3 gt i

= 3q aut R= (Hand taps and wrenches)

SEAT: TH AW & o § T IS A Tl
* I FEA AT FEA 3T HT TRATA TqTT

* T 3q FY faviwaren #1 T FLAT

* Rl 3 AT & e 3w ® = s@m

o faftr awe &t Rt & ™= s

* faftre awz i R=t & )= T@mET |

T 37 &1 TmATe (Use of hand tap)

FFFAT | ATANRE G e % ofT AT ST &7 TR AT S
e |

fastwaTd (Features) (Fig 1)

3% SO FIAF WA AT I=F (A T HT TATHL FSEGA
U Soufda = amEr e |

HAE T (AT a1 il & 9T IREE &7 & 7RGd el 2 |
SOy
id

PF

SQUARE

Fig 1

THREAD

FLUTE

TAPER THREAD

L

CUTTING FACE

FIN123911

FAT G a9 & o7 T & FR TR q1ferg (flutes) aars
STt € |

TS FTed AT T F UHSH UF gAW F o0 IqF qF H
IHTT T ST |

e & faer #t d@a (chamfered) (srafq ¢ux &ie) Famm
ST @ a9 Fed aWE WO #Wd, @3Ed &9 #
FemEdr fHadt 2 |

3% % FAC <UL AT A UF SAH q° ATl qreAl H BT
g fafga wdt & |

7o fErfaat & 335 A = off sifem =t 2

< & fahe st wow, facdite staam @ o st fma s
gl

118

TF AT | &u 7 {FH (Types of Taps in a set)

faeft fafeaa 9t % forg acft @0 (hand tap) & U& @ # @«
T &id 2 | (Fig 2)

Fig 2

FIN123912

¥ fmaq &

TR 3T 7ET SUX 7 (taper tap)

fadfar 2 sram AreAfis 2w (bottoming tap)

AT &7 AT AT T

X ofie % wfafRes @it fAgtuarst & 3 30 ok & awe F &
g |

3T T & T FTeAT I F3d & | 77 =¥ et # uw o
T Y I & FHTeAT 9T &idr & |

T st # | eV aF I & TR FA & forg avefir
T (W a7) AT AT v & |

o & ey &t ofvear & g F forw @ 9w 1,2,3 e
faffeq &t & stroar 39% 9% T et (rings) W g1d € |
(Fig 2)

IUX AT B UF BeoAT, TELHIRUST 3T F a7 Sood AT A(HT F
A oot a9 = & |

&7 = (tap wrench):

a7 R &7 gwwTe FTEN T ATl % | qwdAT S B AL G A
T Uq 9 & forg e Smar 2 |



g w ae i adre |

gty R aren @t (adjustable) (Double-ended ad-
justable tap wrench or bar type tap wrench) &=, T
gvee o ¥, 3t fey %1 a7 R |

grey B arer qumEry ¢ 9 srveEr e feer &1 ag Ry
(Fig 3)

T THR & AT FT 30T 99 et F A | aw w5
qEel # e € | ¥ R= a8 ans & &0 & forg suner Iy
g qur Oeft geft STel ® s g S "@ed € St o wit
YA | &g aren T A | e A5 @ R Fw;oAwT FT
AT € |

Fig 3

\

|

/
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T- vew &w R= (Fig 4)

IE UF B¢ qHEST 9% & S 3t 6 g © aur K= it
AT AT € | 98 & F &7 &1 9 & fore g8 wahe 3t {7
Ter ferdt |

Fig 4

FIN123914

dufger wgw (Tap drill size)

atw = & 3q = (Fig 5)

g =t & guresw 7@ O o aswar |

7% TS & A5 & o7 & THS g © | 399 o R & T
TR & 97 ST THaT & A T9 THR T F Al g+ &
FATAT ST T & |

Fig 5

FIN123915

IEAV: T TV & A § AT T A T
* g gam % v e aww ®=w @

* arfert FEw fafve gt & o 3 e |Ew & == s

* ISO #ifew da 3= & forw 3w fgw |Es & TorET *®2AT |

v fg@ @=s #=@w & (What is tap drill size)

ATARE T e & oIy & FT T F37 & 77 UF o7 G
FAT I=aT € | (% %7 19 g7 THE ST A1RT arfeh 37 &er
I Fled & forg oot = =7 &t |

fafter =t & fow 3w fyw @ (Tap drill sizes for
different threads)

ISO w3

M 10 X 1.5 =3t & forg #ffw fer amgr

SteT =T (minor diameter) = a=1 =ma (major diameter)

2 X TeE
IS AT TRTE =0.6134 X & %7 fo=
2 93T & 'R = 0.6134 X 2 fo=
=1.226 X 1.5 mm
=1.839 mm

sTer (minor) = (D,) =10mm - 1.839 mm
=8.161 mm =4t 8.2 mm

7% &7 3@ 100 % T = =it 7% 3 & s 2w
(minor dia.) & a¥mET & | stferier st & forw 100% s+t
TSI & T qL! q=dt |

60 % TSI & AE ¢ foAT g gU At W FAA | worqd
g e |

3% fafiw aafes wfoed & 92 a9 & 30 30 # gHE &
fore <1ferr T &Y sTeva gt 2 |

3 9eq W AW #¥a gu ev fgor awsr & TuEr #=A v
sfts amaeTie fafy fvdeq @

a7 fyer |1gsr = a=1 =™ (Major diameter) - fa=r
=10 mm - 1.5 mm

=8.5mm

Serrew U fafemior : fkex (NSQF @R 5) = sty 1.2.39 & @wafaa Ria 119



ISO #ifeF 2t ¥ forg & fyer amest # AT & qomT ¥ |
ISO &= ( FrwrEe) 9% 4

e 3o At = a=r =™ -

5/8” UNC 9=t &q a9 fyer amest &7 ar & forg

o f3o amEst  =5/8"-1/11
=0.625"-0.091”
=0.534"

Tt et amest 17/32°(0.531 &) &t & |

fso At &t arfordr & g@at IAIwES 59 9 fEe & fog
gor &Y |

ferferfa feert % forg 2T amest o i

(a) M20 (b) UNC3/18

T AN A FA F ¢ T 3G |

COMMERCIALDRILLSIZESISOINCH (UNIFIED) THREAD

NC National Coarse NF National Fine
Tap size Tharads Tap dirll size Tap size Therads Tap drill size
per inch per inch
40 38 5 4 37
32 36 6 40 33
8 32 29 8 36 29
10 24 25 10 32 2
12 24 16 12 28 14
14" 20 7 174" 28 3
516" 18 F 5/16 " 24 1
3/8" 16 516" 318" 24 0
716" 14 U 716" 20 25/64 "
172" 13 27/64" 172" 20 29/64 "
9/16 ™ 12 31/64™" 9/16 ™ 18 33/64"
5/18" 1" 17/32" 5/8 " 18 37/64"
314" 10 21/32" 314" 16 11/16"
7/8" 9 49/64 " 7/18" 14 13/16"
1" 8 7/18" 1 14 15/16 "
11/8" 7 63/64 " 11/8" 12 13/6"
11/4" 7 17/64" 11/4" 12 111/6 "
13/8" 6 17/32" 13/8" 12 119/64 "
13/4™" 5 19116 "
2" 41/2 125/32"
NPT National pipe thread
18" 27 11/32" 1" 111/2 15/32"
14" 18 716" 11/4" 111/4 112"
3/8" 18 19/32" 112" 111/2 123/32"
172" 14 23/32" 2" 111/2 223/16"
34" 14 15/16 " 212" 8 25/8"
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rrﬂ::l-li-.'\-:-l:' i 0E | 0EE | Od | edE & nt- 0F | OFs | ida 1 138 .'IJ'S I 3 35 4 4.5 c EEC
1 ors
11 CURS
12 195
14 13
14 135
14 148
2 140
13 175
] 205 s
X 05 15D
Ik 250
) 150 130
4L LR =30
§ 450 430
EE il
& £30 500
7 630 &S00
& 730 700 | 620
# 830 so0 |70
o T |
11 1020 1000 #50
12 100 'Il:IB'.'ll'IﬂQ:l 100
14 1200 [1260 fram 1260
1E 100 I'llg:l
14 1800 haso 140
17 1 &0 I'|5.5:l
1% 17.00 haso 1400 1880
20 1500 I'llﬂ:l 1=a.m|'|19:|
22 nw 2050 2000 fres
4 1m0 2260 1200 .0
25 2 FEED 2300
FLJ 4D
27 800 Pl 2500 2l
14 17,00 2B 2400
=0 Fyo il Fo o] 2a00 2700 345D
¥ B0 00
ks F1ED .0 Sl |22E0
36 YLED
13 [pas0 4000 TR0 oo
3% 50
3% 250 7.0 340 [0
40 framo 400 37.00
42 a5 4000 1900 a0 [37.00
4K 350 4200 L] 100 | 0
a4 a450 4400 45,00 4400 43,00
£ L] &3 00 L]
£a [saso Fa00 wheD fanc 47,00
& I5,|:|'5,|:|
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Sarew g fafewior (Production & Manufacturing)

frex (Fitter) - @ e

v 1.2.40-41 3 swittE R

@eX A =R 9= (Letter punch and number punch)

IR : IA UG & A § A AAffad F FA A B0

o QAT U A AL G F ITANT HY @10 & |

&Tq % ST T ITANT F1 &1 fofeed Fe a1 qe=me & forg e
STAT € F @I 3 de¥ & fory (stex 99) i 9% & forg (A=

9) % AT ITAH & | IHET ITANT FBIT &1 &1 Tq8 I Al
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