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FEH . T F I IS A,
Arsw 1 : g (Drilling)
2161 fie (Drills) 1
fger (s st =) (Drill (Parts and functions)) 2
2.1.62 3= 1ot (Drill angles) 4
2.1.63-64 f3fermT - &dw wfer, v == wfafi=e (Drilling - Cutting speed, feed and r.p.m |
drill holding devices) 6
fgferT & forg we (Feed in drilling) 7
fga-a@e &t 9% (Drill-holding devices) 7
2.1.66 Frgex At (Counter sinking) 9
FT3ex FiT ug @ie B (Counter boring and spot facing) 13
2.1.67 W (Reamers) 16
g&T $9¥ (Hand reamers) 18
Sfer & forg fger @mgst (Drill size for reaming) 19
T (Reaming) 21
2.1.68-69 & Ts! U9 39+ ad (Screw thread and elements) 22
T= At - V et % THR qu7 39% ITAT (Screw threads - types of V threads and
their uses) 23
& o= 1 (Screw pitch gauge) 24
T (Taps) 25
w3fier 37 (Machine taps) 28
T & I3TT I ATAT AAHET (General informative points on taps) 29
q1ET Y9 Y 9157 ¢ (Pipe Threads and Pipe Taps) 30
2.1.70 a7 3 (Tap wrenches, removal of broken tap, studs) 32
T¢ g% &0 & fAawrerET (Removing broken taps) 32
Z¢ gu &S it faswred %t fafer (Removing broken stud) 34
2.1.71 TTE ud T1% =iw (Dies and die stock) 36
e g% Fed F forw =% @Ee (Blank size for external threading) 37
TS T ITANT F3F el gfeAt wear (External threading using dies) 38
2.1.72-73 f3ferT % g, wrewr i 39 (Drill troubles - Causes and remedy, drill kinds) 40

(vii)




I . T & Mw I H.
7T ug g@ fgor (Letter and number drills) 41
faer #t o T (fyer 8t 9mde %) (Sharpening of drills (Grinding of drill)) 43
2.1.74-75 grefoeT e % forw AT g gomeft  (Standard marking system for grinding wheels) 46
arEfue & &1 aarae (Construction of the grinding wheel) 48
afger fdreror s afgar ager (Wheel inspection and wheel mounting) 49
yrsfoeT e R (Grinding wheel dressing) 51
yrsfoeT afear ga¥ (Grinding wheel dressers) 52
I UF deted ATEEN & 1% 2v8 wauyvr (Off-hand grinding with bench and pedestal
grinders) 53
2.1.76 fezm/ficte 7w, fhex 7, fhere w7, &t 51 (Radius/Fillet gauge, feeler gauge,
hole gauge) 54
fehifue T (Telescopic gauge) 56
ster f&= = (Small hole gauges) 57
2.1.77-78 F=at arer (Pig Iron) 59
gerat @rer () (Cast iron (types)) 61
AT 2 : fwfew s@welt (Fitting assembly)
2.2.79-80 Seifrafr e & fafaesfiear &t smavaswar (Necessity of Interchangeability in
engineeringfield) 62
forfire wd fhe it WA AT JoITelr wT=TEet (The indian standard system of limits &
fits - terminology) 63
AT AW & Agar e ga 3 avfaew (Fits and their classification as per the
Indian Standard) 66
fafie da fig & gomeft w9 &t =T (The B IS system of limits and fits -
Reading the standard chart) 69
2281 affax =g =1 (Vernier height gauge) 72
2.2.82 faeat &=t (Wrought iron and plain carbon steels) 74
e (@ Frdw &ier) (Steel (plain carbon steel)) 75
srette &7q - atar (Non-ferrous metals - copper) 76
#ar 91g (Lead) 78
5% (Zinc) 78
fat (Tin) 78
T AR (Aluminium) 79
2.2.83-85 ATHT BHUY Y ST (Simple scrapers and scraping) 80

(viii)




FEH H. T F I IS A,
f wie ffy (Read freia) a=T @& wie @k & a9 (Originating true flat surfaces
by three-plate method (Whitworth principle)) 82
Fd TR T BRI (Scraping curved surfaces) 83
2.2.86-88 FfaR ATgHHeT &7 9T ug are=i® - (Vernier Micrometer Graduation and Reading) 85
HTI% ITHUT &T Sir9 wAT (Calibration of measuring instrument) 86
Tt aie ater et (®eA¥) (Mechanical fasteners) 87
T U< ATEHEHIEY - 9T ;T A ITAnr (Fret =) (Screw thread micrometer -
Thread measurement, using (effective diameter)) 88
2.2.89 T e sfedex & ganr, Rfea e, Efe#ex (Dial test indicator, comparators,
digital dial indicator) 91
FAeY (Comparators) 94
feforest st Efesex (Digital dial indicator) 97
f-@ATET ATANRE ATZHAICT F ITANT FH¥eh JAFTHIE AT &7 JOETh HT AT
(Measurement of quality in cylindrical bore using three point internal micrometer) 98
AT 3 @ 2T (Turning)
2.3.90 A I F FIA THT LT AT (Safety to be observed while working on lathes) 100
fwex &7 #Y fafsreant (Specification of Centre lathe) 100
GYTE T AT faetyard (@er) (Constructional features of lathe) 101
2.3.91 T & g&1 9T (Lathe main parts) 101
gs wi® (Head Stock) 102
=T (Carrige) 105
aereeta (Tailstock) 106
2.3.92 WIS 7 T a== #t FAraar (Feeding & thread cutting mechanism) 107
TSI FTeAT - ATYR UF #g [ ¢ (Thread cutting - Simple and compound
geartrain) 108
2.3.93 ST & BeX H THSAT 3T F9 ©e A S & &1 FAT1 (Holding the job between
centre and work with catch plate and dog) 110
2.3.94 HRAT S AT g F a3 faaeer (Simple description of facing and roughing tool) 12
2.3.95 fETer afgwe @Ted aTet oo ST Aol qigw &Te aTr gt & weaTaett (Nomanclature of single
point cutting tools and multi point cutting tools 114
2ug I 3 I ITANT (Hand chasers and their uses) 115
o

()




I . T & Mw I H.
2.3.96 faf¥rer straveraarstt & e a¥ ST &1 949 (Tool selection based on different
requirements) 117
2.3.97 aTsf=T wior &t smawswaT (Necessity of grinding angles) 120
2.3.98 a Hfdw wfiw wg de sfiqes #i¥ @e® &1 I (Lathe cutting speed and feed, use
of coolants, lubricants) 122
sfiders wd & (T #9) (Coolants & Lubricants (Cutting fluids)) 124
@e® (Lubricants) 126
2.3.99 % MY T(HT - @ 4 Ja<T 9% (Chucks and chucking - the independent 4 jaw
chuck) 127
3 SaeT 9% (3 jaw chuck) 128
T% | AU F¢h IS H aT% F< &0 [ (Method of cleaning the thread of the
chuck mounting) 130
=% &l T 4 IAAT (Mounting and Dismounting of chuks) 130
2.3.100 %9 <ie (Face plate) 133
2.3.101 fgferr (Drilling) 135
2.3.102 T 7 AT g (Boring & boring tools) 136
2.3.103 T &f&T (Tool setting) 138
FHTTAR A dreft zfFr (Parallel or straight turning) 139
w7 zfHT (Step turning) 140
T (Grooving) 140
2.3.104 g qtee (Tool post) 142
2.3.105 @ "fkard - afear (Lathe operation - Knurling) 144
2.3.106 AT 29X (Standard tapers) 147
2.3.107 T 9 (Screw thread) 151
A, aW, 9g9 AT UFT 99¥ (Square, worm, buttress and acme threads) 152
2.3.108 % AT § & 9% *ed & @aid (Principle of cutting screw thread in centre lathe) 155
2.3.109 =fE T & 9 &1 fA=id (Principle of chasing screw thread) 158
&% 9T (Centre gauge) 161
STHI AT & - = 9T (Tool setting - external thread) 161
aTafea 98 FreaT (Cutting an internal thread) 163

& o 7 (37vrme & "afea = - 2.1.68-69) (Screw pitch gauge) (Refer Related

*)




FEH H. T F I IS A,
theory for exercise.no. 2.1.68-69) 164
AT 4 : afe (Basic Maintenance)
2.4.110 FoT ITE Y@X@d (Total productive maintenance) 165
2.4.111 fAarfia Tawam™ (Routine maintenance) 166
T@ETd Sggt (Maintenance schedule) 167
24112 fAar® T@w@™ (Preventive maintenance) 169
2.4.113 frdreror, fAdtetor & =T, S = #1 fAeTr (Inspection, types of inspection and
gadgets for inspection) 173
2.4.114 wes g (Lubrication survey) 176
AR &7 @3 AgA (Simple estimation of material) 177
2.4.115 FATAT FAerarett T IT=TE F F0 (Causes for assembly failures and remedies) 179
2.4.116 THIEAT dATE (Assembly techniquies) 180
It &t STrew atar (Threaded jointer) 182
T 3% o= (Cylindrical and taper pins) 183
et (Seal) 187
a1t (Torquing) 190
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T TEAF F A A ATT q&IH A

° memwmm(amurmy)ﬁﬁamﬁ?ﬁﬁm
wiskaTett gRT Wt & sArEn (s shran-fgfent, R, 2R, g (dieing)
SR #TT S SUHT, afEE, R, IR

° WWWWW@QWGOIHM%)%WW
(assembling) % feru fafirer et i fhe w27 3 31T F erwan & forg S= w2
(Tafarer e (fit) Tmg i, e, W f¥he (step fit), ‘T e, @RER fhe S wiwrga
e | STava® W +0.04 mm, TER S : 30TE) |

* WQ‘%&TWWHWW(&CUMCW@?’HW@H(Iathe)cl'\fﬁ‘f?-ﬁt
TTRAT Tt TTHE Fedk TR T AT | AT ATRe= $RET (facing), wie T,
écraﬁw,wﬁ'w (parting),@ﬁﬁﬁ,?ﬁmﬁ, ‘gﬁﬂ,«'ﬂﬁrﬂ (knurling),a:lﬁ"lT,
FUR (AT, AT (Faa st v) |

o FrRor AT, faire weli=t & SMaETientT a3T HIAT HF F HT AT AT FLAT
Y yeie w2 (i @i, fio wehir, amaw a1, s= arEee e |v) |
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Second Semester

SYLLABUS

Duration: Six Month

Professional Skills

Week Re(f). Ltearning (Trade Practical) Professional Knowledge

No. utcome

with Indicative hours (Trade Theory)

27 Produce componentsby | 61 Mark off and drill through holes. Drill- material, types, (Taper shank,
different operations and (5hrs)) straight shank) parts and sizes.
check accuracy using | o peilon M.S. flat. (1 hrs.) Drill an_gle-cuttmg_ angle for different
appropriate measuring materials, cutting speed feed.
instruments.[Different | 63 File radius and profile to suit gauge | R.P.M. for different materials. Drill
Operations-Drilling, (13 hrs.) holding devicesmaterial,
Reammg_, Taping, D|e|_ng; 64 Sharpening of Drills.(1 hrs.) construction and their uses.
Appropriate Measuring
Instrument — Vernier, Screw | 65 Practice use of angular measuring
Gauge, Micrometer] instrument. (5 hrs.)

28 -do- 66 Counter sink, counter bore and Counter sink, counter bore and spot

ream split fit (three piece fitting). | facing-tools and nomenclature,
(5hrs.) Reamermaterial,
67 Drill through hole and blind holes. | YPeS (Hand and machine reamer),
kinds, parts and their uses,
(2hrs.) . . .
determining hole size (or reaming),
68 Form internal threads with taps to Reaming procedure.
standard size (through holes and Screw threads: terminology, parts,
blind holes).(3 hrs.) types and their uses. Screw pitch
69 Prepare studs and bolt.(15 hrs. gauge. m.‘"‘te”a' parts and uses.
P ( ) Taps British standard (B.S.W.,
B.S.F, B.A. & B.S.P.) and metric /
BIS (course and fine) material, parts
(shank body, flute, cutting edge).
29 -do- 70 Form external threads with diesto | Tap wrench: material, parts, types
standard size. (10 hrs.) (solid &adjustable types) and their
71 Prepare nuts and match with uses removal of brokeq ta!:), st.u.ds
bolts.(15 hrs.) (tap stud extrgctor). Dies: British
standard, metric and BIS standard,
material, parts, types, Method of
using dies. Die stock: material,
parts and uses.

30 -do- 72 File and make Step fit, angular fit, | Drill troubles: causes and remedy.
angle, surfaces (Bevel gauge Equality of lips, correct clearance,
accuracy 1 degree).(15 hrs.) dead centre, length of lips. Drill

73 Make simple open and sliding fits. kmdz: Fract!ogz metfrl(;:,'llletters and
(10 hrs.) numbers, grinding of drill.
31 do- 74 Enlarge hole and increase internal | Grinding wheel: Abrasive, grade

75

dia. (2 hrs.)

File cylindrical surfaces.(5 hrs.)

structures, bond, specification,
use, mounting and dressing.
Selection of grinding wheels. Bench

(xiii)




76

Make open fitting of curved
profiles.(18 hrs.)

grinder parts and use. Radius/fillet
gauge, feeler gauge, hole gauge, and
their uses, care and maintenance.

77 Correction of drill location by binding

Pig Iron: types of pig Iron, properties

32 -do- previously drilled hole.(5 hrs.) and uses. Cast Iron: types, properties
78 Make inside square fit. (20 hrs.) and uses.

33 Make different fit of | 79 Make sliding ,T. fit.(2 hrs.) Interchangeability: Necessity in Engg,
components  for field definition, BIS. Definition, types of
assembling as per limit, terminology of limits and fits-basic
required tolerance size, actual size, deviation, high and low
observing principle limit, zero line, tolerance zone Different
of interchangeability standard systems of fits and limits.
and check for British standard system, BIS system
functionality.

[Different Fit -
Sliding, Angular, Step
fit, ‘T’ fit, Square fit
and Profile fit;
Required tolerance:
+0.04 mm, angular

tolerance: 30 min.]

34 -do- 80 File fit- combined, open angular Method of expressing tolerance as per

and sliding sides. (10 hrs.) BIS Fits: Definition, types, description
81 File internal angles 30minutes of eac.h with _sketch. Vern_ier height
accuracy open, angular fit.(15 hrs.) gauge: _materlal qonstructlo_n, parts,
graduations (English & Metric) uses,
care and maintenance.
35-36 -do- 82 Make sliding fit with angles other Wrought iron- : properties and uses.
than 90°.(25 hrs.) Steel: plain carbon steels, types,
properties and uses. Non-ferrous metals
(copper, aluminum, tin, lead, zinc)
properties and uses.

37 -do- 83 Scrap onflat surfaces, curved surfaces | Simple scraper- circular, flat, half round,
and parallel surfaces and test. (5 hrs.) | triangular and hook scraper and their

84 Make & assemble, sliding flats, plain szjﬁ‘z.cele uglartnztncdh I(?L?rv%fd S&;Zﬂﬁg
surfaces. (15 hrs.) surfaces)

85 Check for blue math of bearing
surfaces - both flat and curved surfaces
by with worth method.(5hrs.)

33 -do- 86 File and fit combined radius and Vernier micrometer, material, parts,
angular surface (accuracy + 0.5 mm), | graduation, use, care and intenance.
angular and radius fit. (18 hrs.) Calibration of measuring instruments.

87 Locate accurate holes & make Introduction to mechanical fasteners
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accurate hole for stud fit.(2 hrs.)

Fasten mechanical components / sub-
assemblies together using screws,
bolts and collars using hand tools.
(5hrs.)

and its uses.
Screw thread micrometer:
Construction, graduation and use.

39 -do- 89 Make sliding fits assembly with Dial test indicator, construction,
parallel and angular mating surface. parts, material, graduation, Method
(£ 0.04 mm) (25 hrs.) of use, care and maintenance.
Digital dial indicator. Comparators-
measurement of quality in the
cylinder bores.
40 Produce components 90 Lathe operations- Safely precautions to be observed
involving different . . . . while working on a lathe, Lathe
. 91 True job on four jaw chuck using knife . .
operations on lathe specifications, and constructional
. tool.(5 hrs.) .
observing standard features. Lathe main parts
procedure and check for | 92 Face both the ends for holding between |descriptions- bed, head stock,
accuracy. [Different centers. (9 hrs.) carriage, tail stock, feeding and
Opgratlons_—facmg, 93 Using roughing tool parallel turn + thr_ead cutting mechanisms. Holdl_ng
plain turning, step 0.1 mm. (10 hrs.) of job between centers, works with
turning, parting, | ' B _ _ catch plate, dog, simple description
chamfering, shoulder | 94 Measure the diameter using outside of afacing and roughing tool and their
turn, grooving, knurling, caliper and steel rule.(1hrs.) applications.
boring, taper
turning, threading
(external ‘V’ only)]
41 -do- 95 Holding job in three jaw chuck.(2 hrs.) Lathe cutting tools- Nomenclature
96 Perform the facing, plain turn, step turn, ofsingle point & mgltlpomt cutting
: tools, Tool selection based on
parting, deburr, chamfercorner, round X . .
different requirements and necessity
the ends, and use form tools. (11 hrs.) o ) :
of correct grinding, solid and tipped,
97 Shoulder turn: square, filleted, throw away
beveled undercut shoulder, turning- type tools, cutting speed and feed
filleted under cut, square beveled. | and comparison for H.S.S., carbide
(11 hrs.) tools. Use of coolants and
98 Sharpening of -Single point Tools. lubricants.
(1 hrs.)
42 4o 99 Cutgrooves- square, round,V. Chucks and chucking the

100

groove. (10 hrs.)

Make a mandrel-turn diameter to
sizes. (5 hrs.)

101 Knurl the job.(1 hrs.)

102

Bore holes —spot face, pilot drill,
enlarge hole using boring tools.
(9 hrs.)

independent four-jaw chuck.
Reversible features of jaws, the back
plate, Method of clearing

the thread of the chuck-mounting
and dismounting, chucks, chucking
true, face plate, drilling - method of
holding drills in the tail stock, Boring
tools and enlargement of holes.

V)




43 -do- 103 Make a bush step bore-cut recess, General turning operations- parallel or
turn hole diameter to sizes.(5 hrs.) straight, turning. Stepped turning,
104 Turn taper (internal and external). grooving, and_ shape of tool_s forthe
(10 hrs.) above (_)peratlons. Appropriate method
of holding the tool on tool post or tool
105 Turn taper pins. (5 hrs.) rest, Knurling: - tools description, grade,
106 Turn standard tapers to suit with USes, speed and feed, coplant for
gauge.(5 hrs.) knurling, sp_ee_c_i, feed calculation.
Taper — definition, use and method of
expressing tapers. Standard tapers-
taper, calculations morse taper.

44 -do- 107 Practice threading using taps, dies Screw thread definition — uses and

on lathe by hand. (2 hrs.) application. Square, worm, buttress,
108 Make external ,V. thread. (8 hrs.) acme ( non standard-screw threads),
Principle of cutting screw thread in
109 Prepare a nut and match with the centre lathe —principle of chasing the
bolt.(15 hrs.) screw thread — use of centre
gauge,setting tool for cutting internal and
external threads, use of screw pitch
gauge for checking the screw thread.
45-46 Plan & perform |110 Simple repair work: Simple assembly | Maintenance
simple repair, of machine parts from blue prints. | -Total productive maintenance -
overhauling of (15hrs.) Autonomous maintenance -Routine
different machines : . maintenance -Maintenance schedule
111 Rectify possible assembly faults . .
and check for duri -Retrieval of data from machine manuals
. . uring assembly.(19 hrs.) : . o
functionality. Preventive maintenance-objective and
[Different Machines | 112 Perform the routine maintenance with | function of Preventive maintenance,
— Drill Machine, check list (10 hrs.) section inspection. Visual and detailed,
Po_wer Saw, Bench 113 Monitor machine as per routine lubrication survey, system pf symb_ol and
Grinder and Lathe] : colour coding. Revision, simple
checklist (3 hrs.) ) . )
estimation of materials, use of
114 Read pressure gauge, temperature handbooks and reference table. Possible
gauge, oil level (1 hrs.) causes for assembly failures and
115 Set pressure in pneumatic system | "émedies.
(2hrs.)

47 -do- 116 Assemble simple fitting using dowel | Assembling techniques such as
pins and tap screw assembly using | aligning, bending, fixing, mechanical
torque wrench. (25 hrs.) jointing, threaded jointing, sealing, and

torquing.Dowel pins: material,
construction, types, accuracy and uses.
48-49 In-plant training / Project work
1 Pipe Fixture
2 Adjustable Clamp
3 Hermaphrodite/ Inside Caliper
4 Chuck Key
50-51 Revision
52 Examination
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Iareq ua fatewior (Production & Manufacturing)

frew (Fitter) - fgfem

v 2.1.61 & gt fReia

3w (Drills)

IEAW : T T F A # o fAfafad w w aww i
o fefemr & a@frar #t sam

o fefemT it strawsar s

o fz@ #1 www fgw #1 Sa=i s

o fTaw e & wom #t gE=E—T

fgfenr (Drilling)

U Afceurse Ffew g, e g #=d €, F I =
FrEvg (workpiece) ® fafvaa = & e gt &1 SameT
fefemr &1 s & el @t (operation) & o stialks &7
T & T qeelt @iFAT (operation) g |

e & www aur s+ fafie swEmT (Types of drills and

their specific uses)

wwer R (Flat drill) (Fig 1) : R 1 wifirs =7 v =9er
3ot ar, 5@ =< smar giar o qur fFafer o g gar 21
] T8 FE & G THSAT HiSH AT & TAT 7Y Sl H
aTe¥ famremT ff 3T 2| g af=ra qaar agd #4921

Fig 1

POINT ANGLE

CHISEL EDGE CUTTING CLEARANCE

#ogew fer (Twist drill) : s @it Ffemr @l Raw
T IS § AETE F AFET a1 AT AF ASIN @i a7 g
| fEawe f3a & a7 g THE-aHiaY 9% 9 U 9 fFor &
fRawe 3t Rvee A=l # Iuerey 2T & | T 6% & fEawe
f3a 13mm & fi= & "Es & ST gid 1 (Fig 2)

TAgew g & wwr (Parts of a twist drill) : f3e == wfa
TETA & FAT AT 8 | I FISH H A&7 & 27%,° F FI0T 9T
HffRT R S 21

TICH UF el H{ST FIU T8 & & Al (9 % (Awerw % forg
™ 9 o A 2| 30 | g gfent & v sfiaerw
Ffe O % ag=ar 2| (Fig 3)

TIEH & WA F AT AT AvS Fearal ¢ | g &1 e &=
(Land) & =m gy feiRa wa et G smar 21

famg FTT FHIET FIT SAT & TAT T AW FEAT & o7 T8 118°
BAT 2 | FAEH 1 I T & JSHNT FF FE & AT T8
F UHAT | q® T 8° U @I AT 7

FIN216111

Fig 2
9 TANG
-} 1
w
w
3
= FLUTES
.
[a]
o}
m
N
A &
VIEW A 8
o
Fig 3
—L DRILL AXIS
LAND /
/ CLEARANCE ANGLE
FLANK +/
[
LIP
CUTTING EDGE
LIP LENGTH / [
POINT ANGLE
ANGLE OF THE
FLUTE CENTRE LINE
BETWEEN THE
CUTTING EDGES
CHISEL EDGE
55
CORE
THICKNESS | —F — — LAND
(WEB)
\ FLANK
CUTTING EDGE /|
o
DIAMETER PERIPHERAL z
CLEARANCE 5
[
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ey 5= fg@ (Deep hole drills)

ey fogt # R o fany s & 3o, &= D’ fae wer
STET &, % gIRT & ATt &1 (Fig 4)

fier o€ =fie & & T90 o= )
Fig4
¢ — 9
A I ] C{) =
DEEP HOLE DRILL g

fgor 1 fawior fafser awfEt & Gforr #<7 3g stem s
gfors wior & ary b sar €| @ FEt & fore s s
arer gt ® #e efora For 27 1/2° &1 1At €| F g3 g8
TAT TAAT A IT ITANT & i 21 (Fig 5a)

w0 Sferag atelt fger fider, 79 HedT, FRRE s d9T s
arfe amafiET 9% ST & A St 1 (Fig 5b)

ao efersrer areft fger e gegHifaem aom o= e arget
(Fig 5¢) 9% STIRT & T8 ST 2|

Fig 5

o T

N

(a)

T

(b)

s | NN

FIN216115

A e arelt e #1 SwanT dad a7 9 o 78
FIA AT FTH, TE FA@E (Workpiece) H 7T
FATT qUT I/ AN & o | 12T % J |

3@ (s stw ®®) (Drill (Parts and functions))

IEA : W IS & o § o fafarfd e F an g
o 9 % w6 3T =T

. @ ¥ Wt Ft g

« @ ¥ w&@F wWT F At w | |

fferr, #mE=t (workpieces) Sita % gaet w¥ g a=me &t
us giwar 2| gfenr & forw fger i &1 v #=<a €1 g
F A= AT AT IA@ F qT AT AT © o g an §
wawr &t &1 (Fig 1)

Fig 1

QGD

{ooo

%

FIN216121

¥« & W (Parts of a Drill)

Fig 2 % =iga fga & fafsmr wmm #t qg=aw a6 2|

gige (Point)

F ATHT (IF A&R) & sifaw wor, orad s it e €,
UTEC FedATdT & | 39 UF I vy, forey a1 #fdw o e &
gt 21

9% (Shank)

7 fger &1 e ey ot wefier 9 o Sar € a€ @ 9
&7 T &1

Fig 2

TANG

TAPER
SHANK

FLUTE

MARGIN

HEEL

FLUTE

LIP
DEAD

CENTER

FIN216122

T 9 - IE a2 ST F 3 & o S R sar 21
QT 9 - Je B e & 3 & forg Iwr R smar € |
(Fig 3)

2 Iare ue fafemtor : fFew (NSQF ®=- 5) - 31w 2.1.61 & gwitee feia



& (Tang)

g Y Stk fger &1 9T @ o fgfenr mefie & fvea & we &
e gtar 2|

At (Body)

i fger &1 9 f*war gar @ & 9 A} A% F 7 § SAdr
gl

fgar & Ity # - e, v /AT, aiel Feiaid ¥ a9 & 2 |
e (Flutes) (Fig 3)

Ted UF THN & YAEER atar & |t f§or & @ dang aF
TJAdT & o fger &7 AT FAT ¢

FfET ot aw F forg
o Ft &l F3 F oy q9r 3= aeY oW F fou
FHET O # Fele F TwE & forg

dvg/miie= (Land/Margin) (Fig 3)

Fig 3

=F

STRAIGHT
SHANK \

NS

BODY CLEARANCE \

LAND / MARGIN —————

~f— FLUTE

POINT
ANGLE

FIN216123

Avg[ATfST a8 AT OET ST & S He A L AATE AF Helr
g el 2|

f$@ #1 =\ dvg/afee 9% AT At |

arS wRA (Body clearance) (Fig 3)

FIET FAHERE AST HT a8 WHT giar & o 3o i Ffom =
T BT % T | T H FH A & o0 =A@ § w9 Far
ST 2

aw (Web) (Fig 4)

I9 TF T F W & AT FIE B AT FAT 2 | € f iR
3 AT ST Wiers § Fadr ¢ |

Fig 4

DEAD CENTRE

FIN216124

Iareq we fafemior : ffew (NSQF @=- 5) - 3| 2.1.61 & "t fraia 3



Sareq ua faftvsior (Production & Manufacturing)

free (Fitter) - fRfemn

v 2.1.62 & gwtE f=ia

fga ®or (Drill angles)

SEAW 1 3 S & A § o7 ol 7 A av e
* FRIEER (twist) ffw ¥ fafmr wor wt e

* TEAF F F FE FATAT

* IS| % sgER R« & fow 2o & v & g T

o Y v F R F 7 # =T Ta@T

* BIS 1 JQ9AT % SgAR 3w & wgAniia weAv|

f3fenT & gerar um & forg ster sfiomey & wifa g & oft 8
fAfeaa w5 = 21

f&= 91 (Drill angles)

A-INT IR & folT AeWT-3(elT &7 2 &1 I= Fef
geae  fHar @ 2|

fag ®w (point angle), o= &0 (helix angle), ¥& Htor
(rake angle), FE<a FIT (clearance angle) TT =it TSt
(chisel edge angle)

qTEe FuT/FaA F:0T (Point angle/Cutting angle)

Fig 1

POINT ANGLE

IN216211

AT F141 % forg A1 fger &7 = ior 118° gtar & | T2
Fe w1 (fora)s e &1 wior 1 gt % st areft awdt &
FIEAT & AAX TE H07 #f F@ar &1 (Fig 1)

Zfer ®oT (Helix Angle) (Fig 2, 33X 4)

Fig 2 Fig 3 Fig 4

FIN216212

fafirm aform wior arel awe e av o 8| fRawe o &
FAT G T€ I 07 T GdT ferhd HT & Ferar & |

gforaa wior, fyer it SR aTelt aTRft % A agedar 2| fAfie
Y 0t g 9 Rt & forr et 7w # oA g
F AT TR TN # a A 2

o N - @ e wew &g

* Hf¥® - #3 ud a= (tenaceous) TaTH &7

o ST - gamEH ud HWs (tough) TeTH 2Q

AT FEAT % forg N g & fger suair & ard & sy 21
3% ®iwr (Rake angle) (Fig 5)

(RAKE ANGLE)
HELIX ANGLE
AT PERIPHERY

Fig 3

FIN216213

¥ HIOT AferaT (flute) FT T 7o 2fersr Fior 2|
FAER® &or (Clearance angle) (Fig 6)

Fig 4

LIP
CLEARANCE
ANGLE

FIN216214

STFHRTIT HIT FT TASH NS F FAd AT & TS TUT H7
FEAT € | SHE Hl=l HIT H ATHAT F T A H AT &l 2|



FTHT BT AfYF B O FET U FAARX SR AR AT
ST HIT GEA FH SN AT Fel & Ael B Gl |

Hwe T Fr/a"w wor (Chisel edge angle/Web angle)
(Fig7)
IE =Iotel 91X (chisel edge) Td ®faw forw & & &1 #or 2|

Fig 7

55° CHISEL EDGE

FIN216215

i« #1 wgm™ (Designation of drill)
ee fgor fe g=T weaTHa (designate) f&u st 21

uF feawe fzar former & 9.50mm o= #1 9% ) H arfesdr
X FHfET &g T St HSS & 7 &7 #1 98 9™ fwqaq afva

far ST 21
o g 9.50 - H - IS5101- HS - IS #far d@ir
el H = & & IFRE

IS5101 = IS =R

HS = ga &t amlt

9.5 = o &1 =™

afd ITITH TF-ATH § AR F THR FT a0 T &1 Al THAAT

ey % a8 N & &7 g 2|

fafier e & foo f3@ (DRILLS FOR DIFFERENT MATERIALS)

#&ga f3@ (Recommended drills)

fyfem frg o= el frg Bferm ww fefer & S arent frg e o
qrEdt oy d=3.255-10  10- | @reEf oy d=3.5-5 5-
70 kgfimm? &mwet a% atar (30mm = TF)
& T UF gAdT gETd gt wet
T TAAT AT FERERELICEIC] /\ |
sraTaad=T (malleable) /\ S ?Z | AT, AT \/@
gAqt dArer \/ w |
Eﬁﬂ?’f 22° 25° 30°
s e, e
dider Cuzn40 ATRATEEH
e ANpg———— e N\
/ (austenitic steel) \/ _ - _
12 3 3 FHfIET Q?ﬁ'ﬂ' 120 13°
TEITA AT GAdT SETA /\ ‘ (moulded) wTfee® ‘
, 2 LINAL TS~
70-120kgf/imm . / (s>d wreré afzm) G —
wAad @ arar (moulded) =ITfees (s<d ‘
(30 mm & =rfers Hierg Afed) TRAs P
fyer =) sregfafaes T FB TET
T BT Ted (39TEE) EWEER,
T ST q T T qAT HFAT
S Tar

I e fafemtor : fFew (NSQF ®R- 5) - 3™ 2.1.62 & gwitee feia




Sareq ua faftvsior (Production & Manufacturing)

frew (Fitter) - fRfemn

v 2.1.63 - 65 @ gt REia

f3fenT - e wifer, W wd r.p.m (=1 afefame) fgw # wwew & e (Drilling - Cutting speed,

feed and r.p.m , drill holding devices)

SEAW 1 3 WS & A § o7 ol 7 A ava e
o A T F TR FLAT

o FHad T AT A F TRt (factors) FT Ui FLAT

o FA= A T TFRT Ui fEe F s w2

o Y O fee faea & afa & o w2

« arferwt FEwY fEa-aEs & fog rp.m 1 === w30

3o & gt &9 & fow 38 @@l &dq w1fa ud w1
AT =R |

FAq A g8 T & O 9¢ FaAT HIY ST & 9T T 99
AT @edr & | 38 Hex gfa fime g == fhar star 2|

T i it F-F aqe 7T (surface speed) sturaT AR
wfa (peripheral speed) #ft F&T STaT €1

fgfemr & fort wvga wifq &1 === g &t S aretr are qor
A ATl 9 AR #ar 21

Soe % fafemtar awmea: ffe agen & oo wdw afy &
arferaT 34 €|

AU (table 1) & fafswr amfen & o @xga waq wfaat
(cutting speeds) &t % € | @A &= TfaAT (cutting speed)
F JaR T §a ® gAW & o @ 9fq fme (rp.m)
fFAutRa & sma 21

| 1
FUTHE Fe A
HSS % forg et &t o=t aelt ARt
Tt 70-100
freer 35-50
FIST (FEHIT) 20 - 35
T dATeT (X0) 25 - 40
GIEL 35-45
AT (TTH FTE/9g 3TTA) 20 - 30
et (T, 3= ) 5-8
aafeT wrfees (srEfea o & Fre
fae wrfa) 20-30

T a9 (Cutting speed calculation)

n© Xxdxn
1000

=m/min.

T Tt (V)

1000
e

n- rp.m.
V- ®dq fd m/min.
d- f@asr=m@mm#

r.pmin)=

n= 3.14
I51E¥9T (Examples)

@ 24 mm 3= T g1 ¥ 31 g A gend ¥ g & forg
TR Tfd fFe (r.p.m.) & T S|

73 3 (mild steel) # for Fdw iy AT (table) & 30 #/
fome o e 2

AT FATH dAT 9 Erea-afa # #@C FI A qretiswar
& et 8| = e afq 2|

57 & =@ & wgaR T g e (p.m.) S-S
BT [l T |0 &9 ¥ 98 A9 & 3o & ford === ufa
e (r.p.m) 7 TIT B =W & o o & o< vfaq faee
(r.p.m) 31fers =i |

qTEAT® AT § ST TSV el T ITT &7 ST Tt 2|



fyfemr & fow ofe (Feed in drilling)

I : W S F A | o FAfafad Ff w avw g
* FIT FT AqAS TaqTAT
o &7 HIT-I¢ TS F¥A aret w1kt (factors) & quia wL=T |

TF IO qEET § 3o a1 & § q@7 gL (X) T HIE Fod 2 |
(Fig1)

% & U faefiHie & a9 (hundredths) & g wohe {3
ST 2|

Fig 1 QQ

QDDD
FIN216311

3I&Te<9T - 0.040 mm/ rev

%I # 3X (rate pf feed) faferar geat ¥ v it €1
o fofaer &t smawrEar

o fgo @1 g (fer am)

o 37 &t S aTelr ATl

e # 3 [M{Tad Fd G0 B 9 FeH A9 AU gaar,
T (workpiece) T fyer wse &t fafer smfe oft fomeofir
g1 afe & AW % ATAR TEI BT af BIS & §¢ FF HEAT (Al
gl

3@ wwew & gieat (Drill-holding devices)

woft et F1 ST § TEd gU UF 9T i 7Y H AT a0
#wa 72 2|

AU (table) # @twer 3¥ (feed rate) & TE & & g &
fRataTett g ST st Tiwor gt (average feed value)
q¥ TeTRA & AT (table 1)

g 1
i == W #W W
(mm) H.S.S (mm/rev)
1.0-25 0.040 - 0.060
2.6-45 0.050 - 0.100
46-6.0 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
21.1-25.0 0.280 - 0.380
1ferss weT T (coarse feed) a7 & &d= HI¥ (cutting edge)
v 87 @%ar & a1 i3 ge aadt |

FH e a¥ & Hf ade TRepfa 78 gudr € fFg o & fag
srfers o omaT @ i fger &7 freferee adr €1

fifemr #a o "ot vt & ol 9w s
FIAT ATAEF ¢ T O & w7 F2 (cutting edge)
drent (sharp) &1

I 1 3 UB F A § o fAfafEd w6 aw aw g
« 3@ it Twew @ ghwt F = =R F AW q@E

o fg& =% (Chucks) # fetward samT

o f3@ @i (sleeves) & F™ s@m™T

. Rewe (drift) % w0t g@ETl

fareft Tt 9= ®a+ (Drilling) #= & forg wefia & fgor &t @&t
M F TAT 3BAT TF AT AT 2 |

fgor #t Tae & araT IhRat (3o 7%, @i (Sleeve) T Atahe
2l
st =% (Drill chucks) @Yt st areit 3ot 1 = & qeheT SATar

2| f3a &t e ug fere & o 9+ § faffae od 9 an
FIAETE 7t g6 (ring) T & = =dt & (Fig 1A) |

fs& =% 9¥ =¥ (arbor) TR I TIAA F Bed F awrEr
ST & (Fig 1B) |

9T WA AT Fiwe (Taper sleeves and sockets) (Fig 2)
U 9% fger ¥ @i R g 2|

T (Wie) g ATehe it Y IET I HT THET AT & aTeh St
IO f3er #7 3 Ak T AT ST ThE 9T &F A AT A1
U FT @A IHSH aTedl a9¥ AT Fed 2|

Iaareq ue fafeetor : ffew (NSQF ®=- 5) - st 2.1.63-65 & awifee Regia 7



T & T MT 18 MT 5 % 919 STelT-3 aTgsl % T dU¥
g &l

3t & 9o o welie ffiee & a1 % = & =< #t qTe+ (make
up) # forar faferr s=r=t & @rat (sleeve) #T ITART AT SATAT
g | ofe fger 1 3u¥ 9% wore & f&es & a7 &, ar a9 |ihe
(socket) T ITATT AT ST 2|

AThe 7T GieT (sleeve) # fyor wehed o & &7 e @t
# (align) g1 =Tl | 38€ #f 7t fovea & f3a sroar 3a+
Giel & ga™ | ATAET E&dl &

T+ fervee & 3o &t g™ & forg fgwe (drift) %7 s #ifsg
(Fig 3)

Fig 1
MORSE TAPER TO FIT
INTO THE SPINDLE
MORSE TAPER TO FIT
/INTO THE CHUCK BODY
(B) ARBOR
5
3
(A) DRILL CHUCK &
[l
Fig 2
SLEEVE
MORSE TAPER
SOCKET
WOODEN
PIECE
),
SOFT FACED HAMMER
MACHINE TABLE LIGHT BLOW

FIXING DRILLS ON SPINDLE

FIN216322

Fig 3

WOODEN
PLANK

DRIFT

i FIN216323

gie/arshe & f3o Fered awe 38 ST erorar e (F1)
# gered |

fy@ == (chucks) # st Frsy ang zeama & s=man Avan
o

3@ &t (sleeves) # ¥4 e &= (steel) & s=mT
ST 1

Iareq ue fafastor : fFew (NSQF ®=- 5) - 3@ 2.1.63-65 & Twifa Reia



Iareq ua fatewior (Production & Manufacturing)

frew (Fitter) - fgfem

v 2.1.66 & gt REia

wger [T (Counter sinking)

IFAW: T IS & A § o7 e w6 w A e
o IZ qarn fF wewr REm a2

o oY RfET & SEwal & gAr S

o i ST & fordr e & For samT

* Frewv i F it gw & am qamn

» FTow? [ F IR A T TFR B # 3= gaq= |

wrawev Rifd 7w &2 (What is countersinking?)

g fm 7w fog & Rt & wafa (bevel) Fe &Y feam #t
FTIE LT FBT ATAT & | T AT H F13we< &% Fad & |

e et & forw we=e T & s 21

+  FSX bF & & 30 (head) F 93+ & forg atfes & awme
& 918 gae H quad fHar o g | (Fig 1)

Fig 1

FIN216611

o ffomm % gwema &g &t gew & forg)

«  Feex b REe ofid dem % fowl

o =T FTed TF = "I whwEme & forg fow & R A
TR FA F o

e fife & forg w1 (Angles for countersinking)

fafier It % g stenT-stenT &ivr ater Feex f&E (sink)

et €1

75° Freex &% Rae

80° Fewe &% @d: I a9 aro &

90° FrsweY [ ofid & od a| &1% FeA A

120° TSI Fed a1 = WA gfFars (processes)

& forr JwR g6 AR |
F3=< {&* (Countersinks)

3 T % HIge? e Iuered g |

TTLTOME: ITANT 3 S aTer wrde< e § &5 &= FiY &id
g, T IUX 9 A e 9% § 3= €1 (Fig 2)

Fig 2

FIN216612

BT =g & gt & w9y fiw # F forv faviy e &
w9 s Iuaer & S a7 ar us afers (flutes) gt €1
FAT % THT TAH HWT FH ST 2 |

TTEae Afea wreeY [ (counter sink with pilot) (Fig 3)
HMT g HAT (assembly) @1 #efi=w SfEHaT (process) &
IR TS TR (precision) FEefafdT & forr arzee
(pilot) ItF FTSefET & ITART fFaT ST 2|

¥ AHAR TT AT FTAT g ITART 2|

oz & g9g 9 FTSU® F1 AV Fv & ford o o urgere
ger foar ST g1

daafRkadadia (interchangeable) aaT st| 9gele & @1
FTSEL (T ITA 2 |



Fig 3

FIN216613

FrgeY R 57 % s (counter sink hole sizes)

HILAT W& 1S:3406 (W17 1)1986 & AR 8= &F
&% 3406 (Part 1) & 91T IHX FHHI;: THE A, THX B, THT
C T w& E & €1

GraaR FEe A MY & HE AT Td a8 IHR a1l
FIefE® Y & & forr g& A 7w 2|

¥ 31 A=t (grades) st werA (medium) T = (fine)
ST & Suder 2|

AN 1 § ThY A & Fre=x % foat & [ qsor aur
qgATHa (designate) ®%= & fafer & 7€ &1

TEHUI Hiche Afed Freextas MY & * o TH B FEeraT
o7 o @

FT3vex fi® & fafemr aaror qur 3= ge=rfaa (designate) 3
Fr fafer aeft 2 = & & 7€ 2|

GIAE IARAT FISeX b (AeTHR) g i & ud araew
FEefE® (Fre) MY T & & forg 7w C Frgefes fog
T &

areeft C & faferr e & fammd qor v 39 & ader &1
Fuiq BIS O & & S €|

T ATl § ITANT B 9 gt @EeR #ee s
Fieed & fordt gFT E F<exfiis &1 Iww fFhr S gl

areeit [V fafrer aeron & fawmd e gqemiia s &
fafer &1 aviw BIS A & T @m 21

oo |

FIEeE & TRAM ¥ gga™ - IS 3406 (Part 1) 1986 & sgar s&r/eEa A

Fig 4

90° +1°

Bd2

|
\
\
a1

MEDIUM (m)

FIN216614

Fig 5 90°£1°

FIN216615

FINE ()

10
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AR AFR F fog 1 |12 |(1.4) |16 |(1.8) |2 25 |3 35 | 4 (4.5)
eIy diH13 |12 |14 |16 |18 |21 24 |29 |34 (39 45 | 5
GINED d2H13 |24 28 |33 |37 |41 46 |57 |65 |76 |86 | 95

(m) t13 06 |07 |08 |09 |1 11 |14 |16 |19 |21 | 23
5= (Fine) diH12 |11 13 |15 |17 |2 22 |27 |32 |37 |43 | 48
CINED d3H12 |2 25 |28 |33 |38 |43 |5 6 7 8 9
() t13 07 |08 |09 |1 12 |12 |15 17 |2 22 | 24
t2+01 |02 015 01502 |02 | 015|035 025 03 |03 | 03
0
AWAT AFR & forg 5 6 8 10 12 (14) 16 (18) 20
qoTH d1 H13 55 | 6.6 | 9 11 135| 155 | 175 | 20 22
GiE] d2 H13 104 | 12.4| 16.4| 204 | 239| 269 | 319 | 364 40.4
(m) t13 25 | 29 | 37 | 47 52 | 5.7 7.2 8.2 9.2
7% (Fine) d1H12 53 | 6.4 | 84 | 105| 13 15 17 19 21
GiE] d3 H12 10 11.5| 15 19 |23 26 30 34 37
® t13 26 | 3 4 5 57 | 6.2 7.7 8.7 9.7
t2+0.1 02 | 045| 07 | 07 07 | 07 1.2 1.2 1.7
0

el . wres | R s @ T # @
A2 1S: 1821 % wer (medium) auT HEA (fine) ST & SR wRw 7 d1 ‘st wd & & o
s (dimensions) (< dtem)’

TEATH : FEEEF THR A | 7 32 (f) it 3T T S (nominal size) 10 T 92 Tq THIT &l 2- FIT® A
f10-1S: 3406

Eecll|
FIECTF & TRATT AT 9994™ - IS 3406 (Part 1) 1986 % JAGAR THI 2 B

Fig 6

90° +1°

@2d3

|

I

I

}

|

\
ad1

FINE ()

FIN216616

: fFe (NSQF m=- 5) - 3 2.1.66 & @wifere Rraia
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AWA T # fom 3 4 5 6 8 10 | 12 | (14 | 16 | (18) | 20 | 22 24

(fine series) & | d1H12 32| 43 53 |64 | 84 | 105 13 15 17 19 21 23 25

T d2 H12 63 | 83 | 104 | 124| 16.5| 20.5| 25 28 31 34 | 37 48.252
4] t13 17 | 24 |29 |33 |44 | 55| 65 |7 75 | 8 8513.114
t2+0.1 0.2 0.3 0.4 0.5 1

Ate 1 Few | e mn srew gl adman # 2
qe 2 1S : 1821- 1982 # wemw (medium) a1 REW (fine) AT & FgAR Ty &7 d1|

TEAW : WEA (f) Soft T "ikfa® SRR (nominal size) 10 I AT 87 F T FEIE® TR B ®t ggATHa
(designated) fam ST 21 &9 - countersink B F 10 - IS : 3406

el
FEIF & TRATY HT 999 - IS 3406 (Part 1) 1986 % AIAR THE/TET C

Fig7 90° 1°

@d2

FIN216617

e EEm & g |((0) | (1) | 2 R | 4 G | 6 7 | 8 10 | (12) | 14 | (16)

diH12 16 | 2 24| 28 |31 | 35| 37| 42 | 45| 51 | 58 6.7 | 84
d2H12 31 |38| 46| 52 |59 | 66 72| 81 | 87| 101 )| 114, 132| 16.6
t13 09 | 11 13 15 | 17 19 | 21| 23 | 26| 3 34 | 39 | 49

AT ; Fed A 33 1Y AR @ " & ¥

USATH : & A3 2 % forg Fdex &% 2w C - #16ex &% C 2- 1S : 3406 F €7 § gaTHa fFaw s |

A IV

Fig 8 a

FIN216618

12 Sareq ua fafestor : ffew (NSQF @=- 5) - i 2.1.66 & dwifee fraia



FreY fi® ¥ afRATT ST 929 - IS 3406 (WOT 1) 1986 F ATAR THR /2T E

AH &1 & fou 10 12 16 20 22 24
d1 H12 10.5 13 17 21 23 25
d2 H12 19 24 31 34 37 40
t13 5.5 7 9 11.5 12 13
azxl° 75° 60°

T ¢ 1S : 1821 - 1982 F W& A (fine series) wiaw &7 d1

iehtash AR 10 & o HEeeii® TH1Y E &t qea19d T STrar & - seedtas E 10 - IS ; 34086.

Froex [ g it g / weffe = f it (Methods
of representing countersink holes in drawings)
FIISAH % ATHIT & Hehd IGATH (code designation) a1 TRwTT
FT ITANT FXh TS A1ET 2 |

Fig9 Am10-1s:3406

FIN216619

Tihta® Tg=™ #1 ST (Use of code designation)

Fig 10 |~ Am10-15:3406

FIN21661A

gf¥\Ta 1 ST (Use of dimension)

FEeHa & TRATT (dimension) # FSebF & AE TF
FISIF & TEXE §T &AH fHaT AT |

Fig 11 90°11°
90°11°
@8H2 ol o
< o | ™
| ° | °
I AT INEASS
| N | J
\ \
@4.5 H13 24.3 H13
fas]
8
WHEN INDICATING THE DEPTH OF COUNTERSINK 8
o
Fig 12 90°£1° 90°+1°

Oi
\ | L]
|

24.5H13 24.3H13

WHEN INDICATING THE DIAMETER OF COUNTERSINK
90°+1°

28.6H13

FIN21661C

IN THE CASE OF COMPONENTS WITH: § <t1

FEew TR g =ie wRE (Counter boring and spot facing)

IEAW: T TS & A § o7 el w6 w av g
o FITT AT TT W R | J=T HIAT
o FISRT T & THR TAT ITH SYIRT F@T=T
- fafirer ot & oo ot Fee 9 #1 SR A FATN

FS=LEAT (Counterboring)

FTIETAY AT & TTIAT & Fihe Y AT 7 & H JoH &
fordr &t 715 mewE a fawlt fow @ aeT ®e &7 | (operation)
FTIeTART Feardt g1 (Fig 1)

Iareq we fafemior : ffew (NSQF @=- 5) - 3| 2.1.66 & "=t fraia

FE=IEY JA® (Counterbore Tool)

FEELETT & forg ST g S A JS Fwewe 97
FEATdT & | (Fig 2) FISEEY § a1 AT ST Fdw FIX il 2|

T R 9T UF ITgee (Pilot) 9T gdT & St Tew & fyor fFu
s & T ® WY &7 ARt g9 &ar &1 g9 Jree (Pilot)

13



Fig 1

COUNTER BORING

FIN216621

e &R (Spot facing)

e ST us wulia &t afFar (peratim) & St e 9,
AR AIAT 7 &1 JoM & foy g F ST TH0ad e qwdr
2| SV T T HET AAAT TS BRAT e Fed & | &re
HREAT FTIeY SR &Y a¥E & ¥ AT & | Y Fae g &
% F7 Mo gar 2| FeweY SRk F forg wgw e i &
wTe BT % forg seATer e s @war 21 (Fig 4)

Fig 2

d2

Fig 4

SPOT FACING

FIN216624

FATE HeT & T wdw gy o @mre SR #Y St @1 #ew
= il Elee¥ & G § HATHY I8 fBree | o1 &7 Gt 2 |

(Fig 5)

FIN216622

|
%
:
%
:
:
!

(Fig 3)

Fig 5

o ol

<« FIXING
Bk /7TWEDGE |
”, ‘

REPLACEABLE
CUTTER PILOT

FIN216625

Fig 3

i

BiEs

i

FIN216623

FTSSLAIY 39 Irgere a7 3id: TRad+= (interchangeable)
qTEeIE % 6T I & | siq:aRad+ (interchangeable) Trgere
faferr =mat ater et ¥ Fkeatar &1 a=ame (flexiblity)
T FHEAT © |

FSIIER F AFR (sizes) wd fafe=w (Specification)
BIS & S8R Sci® &ATH & & % oIy FISEIAIL & ATHT HT
A T T 2|

FEEAR F I TIE TR B & | H TH6R A K TFR &

H T&TY & FTSedlY FT IUANT &A1ee I &8 (slotted cheese
head) &g 4+ 2% (slotted pan head) T #1& REw o

£T T AT ST % forg 3T 1T € | K ¥ % FI8weiae
TEHIUT e eSHT & & a7 @Al & (g fFhar ST 21

faferr g & arw ffe #39 & @ g H a9 K s&e &
FFTT AT & A FAT-3T & &

Tt g d1 gt et U srorfa weaw (m) a9t %iee (f) e
g @ H13 T H12 gt afga (finish) & s 21

14 Iare ue fafemtor : fFew (NSQF ®R- 5) - 31w 2.1.66 & gwitee faia



Frar §t 1 arforr IS 3406 (91T 2) 1986 TH W | Iw T=T

Fig 6 Bd2
H 371X 23T K #Tdexaie & forg 9w dar 21 ’ o
o & fafsra e (sizes) FTEe@T Ud FAAH 8% & AR _
(sizes) =

H & K ST & #TSeaixl & ford aiRom# (dimension)
Fig 6 # TSV FIX FT UM FHIA THT FHIIVEL T &l HIS TGATH

@d1

FIN216626

IqT ATATHT T IUANT FF Tohe AT ST Tt 2|

|

For
Nominal size| 1 (1.2|1.4|1.6|1.8| 2 25| 3 |(85) 4 [5| 6 | 8| 10| 12 (14)|16 {18 | 20|22 | 24 |27 |30 |33 36

Medium (m) (1.2|/1.4(1.6(1.8(2.1|2.4/29(3.4|3.9|45 [55/6.6| 9| 11|13.515.5[17.5/20| 22|24 | 26 |30 |33 |36 39

H13
di
fine (f) 11(13(15|1.7| 2 [22]27|3.2|3.7|43 (53| 6.4(8.4105 13 |15(17|19|21|23 |25 | - |- -
H12
d2 H13 2.2(25(28|33|3.8|43| 5|6 |65 8 |10| 11|15 18|20 |24 |26 |30 |33 |36 | 40 |43 | 48 | 53 57
d3 S IR R I T R B - |- 1-1-1-| - |155[17.519.5/22 24|26 | 28 | 33 | 36 | 39 42

Type H 0.8[{09| 1 |1.2|15|16| 2 |24|29(3.2|4 |47 6| 7| 8 |9 [10.511.512.5/13.5[14.5| - - - -

t1l
Type K - - |11.6(1.8| - [23/29|34| - |46|5.7[/6.8| 9| 11| 13 |15 |17.5/19.5/21.5/23.5|/25.5|/28.5| 32 | 35 38
+0.1 +0.2 +0.4 +0.6
Tolerances 0 0 0 0

AT ; Few A 33 T qER @ T F | TEwn F 1S - 3406 (WnT 2) 1986 39|

ikl T4 FT ITTNT ®F%* (Using code designation) qf¥amal &1 STEHT ®<&F (Using dimensions) (Fig 8)
(Fig7)

Fig 8 218 H13

Fig 7

+04
7 0

Hm 10-1S:3406

FIN216628

)

FIN216627

Iearew ud fafemior : fkew (NSQF ®R- 5) - stvamw 2.1.66 & wwifere fraia 15



Sareq ua fafmsior (Production & Manufacturing)

frev (Fitter) - fgfemn

v 2.1.67 & gwttE REia

TwT (Reamers)

SEAW: 3F TS F o | AT fAwforad w w v g
o {T F ITRT A qHIATT

o TWT F AN F AR

o T0T qUT AN TWT F AT FET W FIAT

o f9T F saaa (VAHE) F AW w aws |

w7 |0 27 (What is a reamer?)

e U agfag Ha oot & e Iwahn qf & fger Bt gu et
F qST FIA AAT Y& AT H A w3 & forg e sar 21
(Fig1)

Fig 1

<|ooo
{ooo

T |

y

. n
i F @ (Advantages of ‘reaming’)
Hfer Iaarfed #dr &

o I= UETT @ @qs TG (high quality surface finish)

« #wr f%e (close limit) TRwTr 9fT=ar (dimensional
accuracy)

o o= ATt gr 9k (finish) T = ST @@ ate st
fst &t aRga (finish) FeATl
W &1 witweor (Classification of reamers)

AT &7 FfTheor 2 HaY q9qr 73 9 & w7 7 gy sar
21 (Figs 2a T 2b)

&< T g Ot &t gra & S © o stfers gererar &
AT Bl © |

HI LT 7o g o Foeet § (Famew) foe o e & o
AT & forg gy s 21

7o foiee 9= a@ed & ford wefiw Y ¥ eu¥ 9% &% Srdr
el

T T g7 gehe & fordr & v wr anta e AR (square end)
aTelt e 9t &7 St 21 (Figs 2 (a) 9% (b))

g% M7 ¥ W (Parts of a hand reamer)
g dux 1 fr ghaw e o 21 39 (Fig 3)

[T XD

FIN216711

16

Fig 2
9 @) (b)

FIN216712

MACHINE REAMER HAND REAMER

37&T (AXis)
T # e &= @ (line)

Fig 3
CUTTING
EDGE LENGTH

BODY SHANK

ESS LENGTH

| . DIAMETER

|
ks
—
i
i
i
|
\\
i
i
|
D

RECESS
OVERALL LENGTH

TAPER LEAD

BEVEL LEAD
CIRCULAR LAND

TAPER LEAD A ]
ANGLE

BEVEL LEAD ANGLE
BEVEL LEAD LENGTH
TAPER LEAD LENGTH

FIN216713

atst (Body)

9% & wawr R (entering end) & 3% & I (com-
mencement) d& T &7 fawara 9|

gt (Recess)

& HY (cutting edge), TEele T AWIGIE =™ (guide
diameter) & 1=, =@ & &9 a7 TAT SIST F AT



7w (Shank)

AT &7 g8 9ET 58 TeheT ST gHTET ST @ a8 "9iEY ar
I BT qFAT &

Fa@R g (Circular land)

9 (land) # 7@ #1T (laeding edge) T Fd+ FI¥ (cutting
edge) & T SoATHRIY Ff¥d @dqE (ground surface)

T @ig (Bevel lead)

& # oraAT AN Fed ater qur T8 & waw &Y (entering
end) T¥ 33 € FA9 WET (cutting portion) 37 9X FTTHIT
qf¥r (circular land) 53T €T & STt 1

qT e (Taper lead)

&= & &da aur TR (finishing) &t &3 #37 & ford war
¥ (entering end) 9% 39X Ik & WHT| 37 9 FOHE A
(circular land) &t 7t #t ST |

Faw g Fr (Bevel lead angle)

3T fie & FAd FIY (cutting edge) 31T AT 787 FTRT F=TAT
AT FHOT

IqT 1T} (Taper lead angle)

29X & FdT &Y (cutting edge) ¥ w3787 FIRT FATAT T=AT
T

STl #1eq | "@«tad Wi (Terms relating to cutting

geometry)

afers (flutes)

e FIY (cutting edge) S&TH F¥ atet, Frer amex fAewrer aret
T FiA T (cutting edge) A% Fa= JaTeT (cutting fluid) wg=m
aret ST & St 7 sufea @r= | (Fig 4)

HEEL

NEGATIVE
RAKE ANGLE

FIN216714

& (Heel)

Fhedl T & LW & FET aq8 A TS & T(d=ad
(intersection) gRT a1 &I¥ (edge) (Fig 4)

Sareq ue fafsstor : ffew (NSQF @=- 5) - s 2.1.67 & "witee fraia

T ®IY (Cutting edge)

% (face) ¥ gaar A (circular land) T STEALT FRRE
& qTaUT™ | P Ade & Tfd=ved (intersection) 1T &4 HIT
(edge) (Fig4)

(Face)

Fee &Y (cutting edge) & &= Atferst Aae (flute surface) &1
a5 9= F & Fed & a8 e w1 (Fig 4)

3% FoT (Rake angles)

=T "t @wae (diameteral plate) & % (face) 3t Fd+ Y
(cutting edge) & frssfier ¥ (radial line) &T=T ST 72T &ior |
(Fig 5)

Fig 5
PRIMARY
CLEARANCE ANGLE

SECONDARY
CLEARANCE ANGLE
|

FIN216715

FAIYH F0T (Clearance angle)

TTEHRY AT @b FA IR 31T Fed HIT (cutting edge) T8 HAT
Fr affer 9= =997 T@T (tangent) STRT SATAT AT &7 | §7 ATEHLT
FATRT BT TAT The<T Feliad &I Fad & | (Fig 6)

Fig 6

PRIMARY | SECONDARY
CLEARANCE ‘ CLEARANCE
} PRIMARY
| ( CLEARANCE ANGLE
\§§\\\\\£

SECONDARY
CLEARANCE ANGLE

FIN216716

2o ®ior (Helix angle)
T 3187 A X & $9 Ht w07 2| (Fig 7)

Fig 7

/

FINZ1671J7

=
~



gt dWY (Hand reamers)

IRH: 3 TS F A o (Afofad & Fe i g nr
o T T F WHHT WEION &t AT
o ZE AT W THRT H q@ATAT

o #iefy rfersT, (straight fluted) da &fere sferst (helical fluted) FHRT F ITIRT & = =R T FIAT
* FHT T & TERET F A IaqmT aur da7 i R gamr)

T MY & "W @ (General features of hand
reamers) (Fig 1)

Fig 1

1

T I & ITANT Fh gt # wvy & ST w1 F o =
Tw¥ (hand reamer) T ITART & € |

a9 5 o9 g g & @y qor @ o & 9T &6t
ey fohaT ST e 2

FIN216721

Fig 2

TAPER LEAD
ANGLE

FIN216722

AT % AT 31F 3T & Fdd FIA aA & & |

gferer aferst (helical fluted) a& o= & atE oY &1 Sfor™
gar g1 arg s & e & e wdw B 97 ot
I FHM |

ol ot & | & Afwior § S\ 3t g & | 39 ae
FereaeT ST wea gag fuefuer g &9 @ €1 (Fig 3)
TR, T U9 w1 (Types, features and functions)
fafre Sfr goment & oo fAfver @et ew@ dax Sueer &1
= AT T # TYE TH B gAES AT @1 |

Fig 3

58°2'
Co8S

)

FIN216723

AR §i% T GHTY g WY (Parallel hand reamer
witj parellel shank) (fig 4a)

39 WY | IR U9 94 (bevel) T Ik TTHT SHIAL Had
F B & | TAT &7 atey 9% & ary & ¥ v | qF &
FTH FAd FIX FT A A ST & | 3T I & a1 4% H
& fore SueT uw T anter | gy S @i (straight)
7T 2fcrad e (flutes) ater 8t & & | fost &t i =
& forar guiae o "2 aw am g S 2|

FTEWTAT § ATATAA: ISTANT 7 9 et e & H7 & g
e g |

utgae (pilot) Afga &% f= (Fig 4b)

Fig 4 @ ®)

KX

|

|
\ N\ PILOT
PILOT DIAMETER

FIN216724

18 I ue fafemtor : fFew (NSQF ®=- 5) - 31w 2.1.67 & gwitee faia



T TR F MY F forg IEaEr aier & 9w RN W uw
FAATHE AT fFEAT FET agere (pilot) FAT forAm STAw
2| e fffir fhu oW arer B & d6s 9 9 a7 @dn
2l

AR FF AT Aiwe SR (Socket reamer with parallel
shank)(Fig 5a ¥ 5b)

T YT # Afgs 7 a9 F a9 TR I w9 FIY (cutting
edge) AT & | 1Y & AT 9 FHIHe (integral) TAT T
% fordr ania T'ar €| wew € sryan 2forwe e 2
Al T T ITAT ATARE 7 9 foog &t Afer g
ST 2|

39T = =it f2 (Taper pin hand reamer) (Fig 5¢)

Fig 5 (c)

IN216725

WITH HELICAL FLUTE

X e & egger e st & Offr 71 & ford g9 S &
29T & FY (cutting edge) B € | Fux i S # 50 F 1
(1in 50) & 39X § FATAT AT & | T THE e A7 ferwed FJed
& AT T 2|

e Y 2forwet weee TRT w1 9= (Use of straight and

helical fluted reamers) (Fig 6)

Hrer wrfe arer et aremeer ST FE F ford v €| fowa
TIE AT L AN-T, @I aTel AT Fel gg fwre et aver st
# A & fordt Aoy =7 & 7w €| Sfcraet Tgew A & #9
FGT q4T g9+ (bindding) Td Gederee &9 & |

Fig 6

FIN216726

g% fWY Y ARl (Material of hand reamers)
F9 MY F TF T § & qEEr A@r  ar I 0w
ZOTE T I AT e | A 39 @t A J
JET A AR H FEA T FAd AT B I TS
TETE | T § | ImEA & I S qe afesw i el
&l

et 9= 1 faeor/s=@ (Specifications of areamer)
ot mY #1 S (Specify) #x & fou fAefoafaa s
fau s &

* TFR

* W<

o & =T

® IS

I (Example) && 4% - HuT - e - AR 60 O
200mm

A & foro fger @mewr (Drill size for reaming)

IIIW : T IS F A A T ffatad FF FA AT g6
- TiftT % form R s T =T

g1 a1 "eie dae & Gft e & foru e oo o fog dax
F ATHR T BT ST AT

Hue gRT 9= (finishing) & for fget fear 0 foowr & ot
oTq BT AT | AT &7 THT % e F1Y (cutting edge)
IR AT IAT FE I T FHA |

T wforg fger arEst & o #4471 (Calculating drill size

for reamer)

FHITAT & JT 3 ST arer arre - g asst = i
B A e AT - (T A + ST /)

e &gt (Finished size)
o w1 = & fofqw gt g 2

Iarew ue fafestor : ffew (NSQF ®=- 5) - srvrm 2.1.67 & awitaa i 19



3te¥ arzw (Undersize)

fsr =rme & fafere sifom & ford stre # @¥qd (recommende)
AT SSTATES FedTdl & | (9 1)

e : afe T T gon S e ATEw &Y a TR WL
fwz = fmn @ 7

O et & qF e & oo & ot #e A

b . ; ade & o=t fRfawr gt #= & forg
Fome = for w7 =T safRg w7 & aiv QR & R Fove T ST F | TR | & og i e
T foE # eveT AT THI-T9T q¥ 210 | $9T 1 Y iv 1 | 3 Ter |
54 & 01....02 IR % FT-FRO HR ST=ER (Defects in reaming - Causes
5. 20 0.2......0.3 and reamers)
21 ... 50 0.3......05
50 & srfar 05..1 T 1 T AT WA &

e @Es (Oversize)

AT 78 36T T © &, fEawe g sraw = & a7 fog amman
& | AT e o a2 & fyem F ford sttawass 0.05 fl
feram strar 21

Tl uTg & ol =¥ @rEst 50 wfoera sifes erm|
378 (Example)

e & ¥ 10 fo.dfr. fue 3 uw e & s 218w &
T B A {30 & & oy faee = & (3 & stawam e ?

3ot a1 amsst =0 fo ot arEe —(3fs% A1 + {97 1)
(Fafeer msn)
el % ATAT ST A = 0.2 mm
G|
fsa =

=10 mm

= 0.05 mm

=10 mm — 0.25 mm
=9.75 mm

fee forfera G & forg fger &t amgsr s #ifsrg

i 15mm

i 4 mm

i 40 mm

vV 19 mm

SASkS

afE g / feram et Sa &1 ST R SR |1 ges
F G T gen e STt eFn vg W @ 9= a1 & |

AT 9 IUATT FA % I daq que &1 fordr 1 sira &2 A |
+ |aE ¥ ¥ e (Surface finish rough)

frmforfaa & & &g s ar @it s & a6 2|

—  TAd AGIART

— A & W # o1g @ gUar §¥a @

— A Fele & Ted

— dgd AfTFHS f T

—  ft & aw T T aWE WS H I T

—  gfafeaa wa o wge 7 § sfaes (coolant) 9T foT
ST TET B

~ Y A faada faem 7 981 gum)

Hifdr & foro {3 s 1 ferfwor (Determining the drill
size for reaming)

A & 3T F (Use the formaula)

o =ma = R gt anEs (3T arEs + sfiax arge)

Gfir & forr R s 1= @dfea feia § dwqq siewans &
forr ameeft (table) 3@

20 I ue fafemtor : fFew (NSQF ®=- 5) - 31w 2.1.67 & gwitee faia



fiF (Reaming)

IGA : 3F B F 0 # o Ffafed & e av g
o 2ug AR AT wehim AR A gfwmr qamm)

AT (Reaming)

Ted & f3or 91X, FeE gt & TR (finishing) 3 i
ATHTT & &1 @fFaT (operation) T & | v fFr i amer
AT ® ST Fed & SEd 3% wd9 FI¥ (cutting edges)
gid £ g8 37 3T | Twese a1 gy O fEar star @ | wefie
WY F &a AT dthe § e e aefier & o
srar @ | ffr & o wfey, fgfemr & oy 1/39 gifr)

g grer R G

& & s a1 R & o fger gter 1 ez s

Fig 1 #sfi= aza o & #3a 09 ™ #t e
(parallelss) wT & |

Fig 1

PARALLEL
BLOCKS

FIN216731

foow &ter & fFaTel it JieT FvHY Y | IE a¥ & ge g o
% faTel T TSt FPHT Y | 3R Y g¥ BN AT WY & 39w
(vertical) #¥fad &3 ® @e™AT SNt | & &t a9 azd &
forrer #¥ | TR adel T & o At aor w1 ITANT FY |
sita &fet & 72 gffeaa w31 (Fig 2)

Fig 2

FIN216732

TR R 9¥ a7 ¥ & o) S # g 7 e (verti-
cal) W& | afe smawa® & ar, g% @AY & @@ 99 U
FX| AT A= FY T T IHY &7 IF & IAT qHT T AT
fwrm & gATG | &7 ¥ & IAT AT UF FA q909 ¢ | (Fig 3)

T o (cuttting face) T
= F AT T T Y T I F AMER AT AV AR
AT |

Fig 3

FIN216733

{7 & faada feem & 7€ gud, s@e O far @ o
=T e | (Fig 4)

FIN216734

CORRECT

for #t o a7 dw A, faw A TR Aiw A qErg
ATET ATHT F1F & ad & g 8f M5 Ig FiAreaa o¢ | TuT %
o &t aTEd W BR T FA |

for & quia: A 9 % AT & I #@ AR g9 FW
fA=ret | (Fig 5 % =1gaw)

Fig 5

FIN216735

S o T for & A€ g€ A

oz @m=o FX| 41 7% Faar o grer aReEar (accuracy)
S |

Iearee ud fafemtor : ke (NSQF @R- 5) - v 2.1.67 & vt Rraia 21



Sarew wa fafemior (Production & Manufacturing)

tex (Fitter) - fyfemn

v 2.1.68 - 69 | wwta Reeta

& T3t ud 3+ a« (Screw thread and elements)

IEA : W IS & oA § o fafarfed w0 F an g
o T UT F AETEEr QT
*+ TF AT F THR FaT0

& T w=Taet (Screw thread terminology)
7 T3 F 9 (Fig 1)

Fig 1
FLANK
60°
[ SINGLE
DEPTH

AXIS

PITCH DIA
T
I
MAJOR DIA

MINOF‘? DIA

——

CREST
ROOT f
PITCH

HELIX ANGLE

FIN216811

ENLARGED VIEW

fimaw (crest)

<t (Thread) # 3t wrat (sides) &t faem arelr U<t |z |
Ha (root)

3T A A AT F GO F SAreA aret fA=elt aqg |

= (flank)

fireT =i qo # fae arer @qs |

T |9 (Thread angle)

3t e AT & Felwl & 7y gATE F07 (included angle)
et (depth)

@ AR frEw & &= = g1 |

FST =™ (Major diameter)

arer gsat # f&rfa & a8 =% (blank) &1 =8 ¢ o o Tt
FIEN AT & TAT ATARF faAt & forg 7% T F1e F Tvama
T TIE T AT € 36 a7 A Fed 2 | (Fig 2)

TET 98 9 © fSEs AT 9¥ U= &1 ATHL ST ST 2 |

22

Fig 2
MAJOR DIA

MINOR DIA

ENLARGED VIEW

FIN216812

3ter =™ (Minor diameter)

ared e 8 T I8! F€ I & I941q I8 I dad srel
ZE BT 8| wwRE gt F fou aw fa o= for
foras I T AT 8, T @A & Ber AW FoAT 2|

o =\ (Pitch diameter) (SwTet =)

T FT I TE F ATH T&l ST H WeR TG A=A
(pitch) &t et 2t &1

fr (Pitch)

7e, felt 93 % uF fag & dow 92t & dafed fag a% s &
HATAL AT A arelr gL

T (Lead)

faem =e® (matching component) & |T-8T SRR HTH
(threaded component) ET=T T% F#T Fa%< & 80T Tl T3
T e F_aATr 2 |

2o ®or (Helix angle)
FATF IJATIT @T & TS & FHE F HT|
#vg (Hand)

At ag * ford forr oo o Y g ot ¥1 g S v A
AT g & ford wy o oo # g €, SafE dve gve g% w
=t &t faee R ga €1 (Fig 3)



Fig 3

L.H. SCREWS
ANTI-CLOCKWISE INTO NUT

R.H. SCREWS
CLOCKWISE INTO NUT

FIN216813

o= it - Vo giat & s aun 39 saan (Screw threads - types of V threads and their

uses)

IGA : W S F A | o FAfafad #f w avw g
. Vgt & fafvre At ®t s

o T F FOT AT T T 7 A F WA TRY F IR FAT

V- gieat % Rfves wwet & Soi samEn)

azt & A s & (The different standards of Vthreads
are)

- BSW ¥w: fafeor =vwed feead 9= (British Standard
Whitworth thread)

- BSF ¥=: fafesr ®ved wdi=w 9= (British Standard fine
thread)

- BSP ¥z: fafasr ®ve€ ar=w 9= (British Standard pipe
thread)

- B.A. ¥ fafesr watfie 9= (British Association thread)

- 1.S.0. Afge d=: At #reeh @ Hifgs 92 (International
Standard Organisation metric thread)

- ANS 8T dorer s7oraT §eY 9 (American National or
sellers'thread)

- BIS #ifgw® 9 : Mifgw It &1 AT AWF A (Bureau

of Indian Standard metric thread)
BSW %= (BSW thread) (Fig 1)

Fig 1

1=0.137P

0.96P

H=

WHITWORTH THREAD (BSW)

FIN216821

3 gfeat & afffod Fior 55° gtar & @ur I & T
0.6403 x P &¥dt & | 571 fraw (F#%) 7 we v ffvad oo

% MR & St & | o & 337 #1 = qur o= @t &
e TR HT 9T 74T 2

$TET # BSW T a8 &9 §1=7 afiid f3har St €| Serevr:
1/2" BSW, 1/4" BSW atfersr & fafermr =mat & fog TPI wfa
3 S &0 @@ & "AWE oiF 30 (indicate) fRE T 21
BSW TEI T TIRT AT o # g (fastening) Ft &
forar Strar &1

BSF 9T (BSF thread)

7T I3 BSW I31 & & 8919 € Faa 0 Mivad & & fog
g =9 21 & @@ (TPI) oo et | et ffvad = &
forg wfer $=r 9t %1 @@ BSW At erde 58 9t § atfes gt
| IR & forg 1" BSW €T # 8 TPI 2Tt € saf% 1" BSF
TS ¥ 10 TPI =¥t € | arfordr & BSF gfeat & fafww =t &
forg A =T wfar 3= TP #t & R &t st 2 | 7 gfeat
ATeIAtaTE SAET § I 1 Sl & |

BSP %= (BSP thread)

7E T TIET q°T 59 RS & forg dega A el 2 | avforar
7 fafsr amat & forg fowr oo 1w &1 7% 92 BSW $=T %
AW et & | gieat, FEr 7F At @ g 7 arer w9 &
FTEN AT & TAT BIE U | a1 et 2| T& ThTel § et
F FATAT € q4T 99 AT (slackness) 7EgH &, AT UgoeH
& FAT 2

BA 9T (BA thread) (Fig 2)

3 I F AfRI(T HOT 47 1/2° gt 2| o 7 9357 7t g
qUT 1= qc WM MY & | J8 Bre & fagga Iuwon 7, =t &
T H, IATE ITHC F GYH O A 2|

Saeq ua fafesior : fFew (NSQF ®=- 5) - v am® 2.1.68-69 & Twife Reia 23



Fig 2

1.136P

H=

FIN216822

BRITISH ASSOCIATION THREAD

gfewrze 9= (Unified thread) (Fig 3)

Fig 3

0.866P

H=

FIN216823

ISO METRIC THREAD, UNIFIED INCH SERIES THREAD

ISO & #ifgw 7 3= Far & Aot & foy 37 T2 #71 faww
T & | ZHT FI0T 60° EIAT B | TS F T ®< qUC Bl & AT

= e 7w (Screw pitch gauge)

wr a7 # awiy SfgE St €| g A A
AT 72 FAT % forg grar 2|

3T ST T HifgH S FET | T8¢ ‘M’ I8qF AW Fie H
& forw seT = gy gurtAT v 2|

3T M14, M12, 3fe

HET i & forT ora™ ‘M’ 9 IS AT g7 =9 a7 U= g
FIMET ST & |

Iareo: M14 x 1.5
M24 x 2
IRFA A 9T (American National Thread) (Fig 4)

I g & 8 99 ff F=d g1 F gfewt 1SO gFfwEs
Tt & oo & T8 qTHTAT STAN § ATE AT off |

0.866P

H=

FIN216824

AMERICAN NATIONAL THREAD,SI & DIN METRIC THREADS

SEAW 39 U & oA # o fafafad ww ww A e
o & T A &1 =S q@r
+ & e s F eror qam)

T (Purpose)

& o= a1 97 & o= &7 frafRa 3 &g s e s 21
IE AT F TR A Jar w3 § ot 5y b A 2
FIEATEAF A& (Constructional features)

o A UF G F TT F 7 Sl B GANIT FH ITA BHeAr
g yaE = uF ffdad wew g€ @ f= # Siew g adr
gt 8| =S BT &t & adelt T2 § a1 St 8 7T I
T Foriga F¢ faar s 2|

79 & O i de &, uw Ry 0@ ffew @vd (BSW, BSF
etc) IR # w87 7 gAY Y R Aifgw wved e A
S 2 @S o B 2|

THF &S T AW 25 mm & 30 mm & IST B THEA
FE BT 2 | ToF s X U7 sifa atdt & | 369% a9 W™ =
T AT T Hoft sifa gt 21 (Fig 1)

Fig 1

FIN216831
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&7 (Taps)

IEE : 39 WS F wA § o0 Fefafad & w2 aww i
o 0T 3T F/T ITIT FLAT

o 20T 37 & fagiarstt #1 auie A

. T% A2 & faft 3w & fomr sfaw sam)

oz ¥q %1 9T (Use of hand taps) @&t § seR® 981 famiward (Features) (Fig 1) : 3w S= 71 S8 & SI=T4T ST

e % forg @vg 3T &1 IunT T Sar 2| =
Fig 1
9 RADIAL
RAKE ANGLE
DRIVING SQUARE g\gﬁTRF';‘EAL -
o
X 7] =
z @ CHAMFER 4
|2 1P ANGLE 7 Q RELIEF CHAMEER
&5 7\ ANGLE 7 ‘—-\ RELIEF
| . 1 .
D AT
1{%7*7**7*7****7*6|‘7*7*7*17‘4—T7
FACE WEB DIA
FLUTE
LENGTH CHAMFER HEEL
OF SQUARE LENGTH
EXTERNAL

THREAD LENGTH

FLUTE LENGTH

CENTRE

OVERALL LENGTH

UNRELIEVED

CUTTING
EDGE

HEEL

PN

NO RELIEF

FULL RELIEF

RELIEVED TO
CUTTING EDGE

FIN216841

affer ¥ gfeat o=t evdt & qur afRee &7 & 9w eidt 21
FAT FE A F forg T2 F o a1 ArferaTd a9 e At

TS FTed U T FH THS UF A & oI 3T 6 & aaw
T AT |

a9 % faet it fawst (chamfered) (9% &) s=mar strar & e
TSI FTed THT T F3F, §@F Fe4 | dgrar Hadr 2|

W % FIT IIT & ATSA UF IHY A9 ATl qeAT H THR
arTe: fafea = dt 2|

9o I HIFEET 3T &1 THE g0 & forg & SIrer 2|
uF 8¢ # 20 % wHR (Types of taps in a set) it ffvaa g2t

Fig 2

FIN216842

& forg 298 3w (Hand tap) & U @< & i 9 & 2| (Fig 2)
¥ faq & (These are):
— 9" &Y 4T 3UX 3T (taper tap)

— fadfr 2o srar Aty 2
—  ©WT 39 AT AT a7 (bottoming tap)

Saeq ua fafesior : fFew (NSQF ®=- 5) - v am® 2.1.68-69 & Twife Reia
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&uT dfe & stfaefts avfl faviadrst & & 37 uF & a¥E & e

2|

U T F TN FIEAT T F3d 8 | F9 T8 {55t § ¢u= a0 gy

AT IR LT FleAT &9 T |

T & THIL BT ST & TS & forg 89 9¥ 1,2 ¥ 3 §&

fafea et 2|

X AT TF SeelT, TEIHISUS T & &7 Soed AT ATSTHIT F A1
Bed a1 B0 €| 37¥AT I 9F I Beol (rings) I & €|

T fost # a2t TewTE A% TR F1 TG FIA F oIy AT 2 (Fig2)
(=) ST T SrEr 2|
arferer-0q ¥ g
B.S.W. (55°) B.S.F. (55°)
g A o 3 9T 0 ¥ " g A o 3 9T g i aEw
=) (mm) ) (mm)
3/16 24 3.7mm 3/16 32 3.97mm
7/32 24 4.5mm 7/32 28 4.6mm
1/4 20 5.1mm 14 26 5.3mm
5/16 18 6.5mm 5/16 22 6.75mm
3/8 16 7.94mm 3/8 20 8.2mm
7/16 14 9.3mm 7/16 18 9.7mm
1/2 12 10.5mm 12 16 11.11mm
9/16 12 12.1mm 9/16 16 12.7mm
5/8 n 13.5mm 5/8 14 14mm
11/16 1 15mm 11/16 14 15.5mm
3/4 10 16.257mm 3/4 12 16.75mm
7/8 19.25mm 7/8 1 19.84mm
17 8 22mm 1” 10 22.75mm
NPT R99e 9129 9
39 |qIEA g &= 9T 3 Y@ | 3T |qIEA g = 9T 3 Y |aEw
&) = &) ER))
1/8 27 11/32 1 11 1/2 15/32
1/4 18 7/16 11/4 11 1/4 11/2
3/8 18 19/32 11/2 11 1/2 123/32
1/2 14 23/32 2 11 1/2 223/16
3/4 14 15/16 21/2 8 25/8

26
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¥ @ wrew 1SO € (gfvwree) 9

NC svHar ®: #tet NF A9¥e wE

9 ArEA ot 2= 9T v fg= A= T AR afe 2= 9T v fg= A=

&) ERl &) =
1/4 20 13/64 1/4 28 7/32
5/16 18 17/64 5/16 24 17/64
3/8 16 5/16 3/8 24 21/64
7/16 14 3/8 7/16 20 25/64
1/2 13 27/64 1/2 20 29/64
9/16 12 31/64 9/16 18 33/64
5/8 1 17/32 5/8 18 37/64
3/4 10 21/32 3/4 16 11/16
7/8 9 49/64 7/8 14 13/16
1’ 8 7/8 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
11/2 6 111/32 11/2 12 127/64
13/4 5 19/16
2 41/2 125/32

Saeq ua fafesior : fFew (NSQF ®=- 5) - v am® 2.1.68-69 & Twife Reia
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w3t &9 (Machine taps)

SEAW 1 3 S & A § o7 ol w6 A av e
o 7Y 39 F fagieanstt #it qawT

o ot s & 7l 30 & w0 q@En

o foafirr s & w9fi9 30 & o1 QT ST saET

w3= 39 (Machine taps) #sfi9 av e v & fiea 21
#IAA <7 3T WeAqo A= 2|

— " | 9T & foy sawa® @ 7 @wT wYA F AFAT
— o gF e #t gem Y Fraer|

w3 39 % w=* (Types of machine taps)

T 3 (Gun tap) (T @TEeT ¥¢) (Fig 1 % 9gam)

Fig 1

FIN216851

T ¢ FaTe et 7t wefia efdr & o fagia Suaft €1 ey
&= (blind hole) #¥ ftT wea aug ey &7 =& 39 & o =
qafeT @ gT =R | T wd quT 39 e #Y e @dhedrn
21 (Fig 2)

Fig 2

FIN216852

7% e Ft sTawE e & WHaT & q°T ST & e & qerarsi
FT FH FAT € | FILH T TS I & FOT F I ATeF AGA
e 1

TE ¥ TIETS qEeT 39 (Flute-less spiral pointed tap)
(Fe= g 27) (Fig 3)

ST IS o ATHE HE RIS AT Tl AT {oh Heol &l & e
F forw w2y 'l 2|

FTiwa FeT 9/FERw wgee & (Helical fluted taps/
spiral fluted taps) ¥ Y1 & &7 § WA FJe &id & S

T FY T aTell gtel | & {27 &t arex e € (Fig 4 % Sgam)
Fig 4

=

FIN216854

T TIE qTol BIeA & ST FXA | ATH IS Bd & T HT SoA el
WU I TATE ST ATl AR & AT § forst SATar &1 37 %
sforar wged R FET uam & 2raw Fwd © a9 afiwax
THAEW, T, FIT TS AF SFEFA ARAT | A58 Bl
# 3T FXA H ITAN § A TS 2 |

TSI FfeH &7 e WTEed § |t fierd & (Fig 5) & &7 ey
BT FF &7 Fedt & forg srfey 3w &t & =it ¥ gted § & 2
Fr o aTev fErea 2 (Fig 6)

Fig 5
FAST SPIRAL FLUID TAP

N Q% Q
%7 ~ Q- Ry “'\n
‘“I\v ‘l\‘\v “\‘\r

FIN216855

Fig 3

jifiAmY
T—-—— JEE

FIN216853

Fig 6

DEEP HOLE BEING TAPPED
CHIP REMOVAL FASTER

FIN216856

3T <7 & 9Fhe Y TR BIC WAY Ffed 1SS (64 gU Bl ©
TAT ATET T AT WRT S AT & | T T°F T & T TT&T T(eh

G B &

TIE-oId T T ITANT I FRA IX &t & i e & forg
IIART 36T STAT & S 8Tt & 2 & Afe wie 781 2 | wfe a|

AT W 39 (Thread forming taps) (Fleed &)

T g ariT &t fenfua w3 fog § 9 a9 & 7 & wfdw
gt | (Fig 7)

Fig 7

AAAAAAAAAAAAAAA

vvvvvvvvvvvvvvv

|
|
%
%
T———=
FIN216857
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39 30 # aTe¥ (et gU el Bid & ST arAd # 9% a9 # wag
#F¢d ¥ (Fig 8) i g% 2w 7= awdT & zafory e fafyr a=t
X agd fHadt € SRt o & g | awa gt € #iue, 91,
THHI A, 7S 3eTle | ST A & forg & o= afer I 2 |
gz #t AR off wide a0 &Y s =3t =it 2|

Fig 8

THREAD FORMING
TAP IN OPERATION

FIN216858

g F IJ3W W AW wERt f4g (General informative points on taps)

IEAW : T T F A # o Afafad w & aww i
« 20T 37 AT A AT H A= @

o TN 3T F WOT F @A FIAT

o FIN 3 F TAATCHE AL HE FATAT |

& ¢ & i @t aret @< gy &t & o, wefie av uw &
#fFaT (operation) ¥ #EIU STEEA Fredl € WIlW T F
AT T W & AT AT & A 3699 (fig 1) § feamr sgam
9k (2) TE FAT HIT (cutting section) (1) T&d & | &= WA
(cutting section) F T &= & IufawTiora T @ &1 smeey
(start) (3) ST FdT (cutting) FXAT & 31T Tuwr =1l (feeding

motion) T8 TF e TF 4SH &l a1 3 & ford ATTawi® AT
(guiding section) (4) (Fig 1)

Fig 1

W
e — =

W ]

TIEH (5) T HET &% A7 {9 &7 FFdl © | T TS B qe
T & T H AT T8 g1 = | (Figs 2a 3T 2b)

FIN216861

6

Fig 2

FIN216862

A T HE I T I 6 e @ | fafaer At & wer
9ok T AT TF ITF fA¥ HT ©7 (Shape) FeT 317 id & | Fa
T AT, I & T & FH, T T ILT &F Tl & (6) § R
YA 91 3T aae Y & |1 ey grsfa ey % ary
Tear 2|

T & wWIE Fd & e e et gia €1 3 wior, 9efie
A ST ATt AT % AT =1 | Fa1T ud S amiiat & forg
BT T HIT qIT TH ATHAT F 7T 92 IF FI07 &1 ATT90%0T
el 2|

Saeq ua fafesior : fFew (NSQF ®=- 5) - v am® 2.1.68-69 & Twife Reia

ASTHATE a7 F i TH I & |

(Normal) @ s&Te (Fig 3b) & Y& UITeT eTsir 12° TeaT 2 |
(Soft) T w= (Fig 3c) & ¥ Tt 20° TEdl

(Hard) ®ai¥ Y&T1¥ (Fig 3a) & ¥& Ter 3° W&l &

Fig 3 Ta) (b) (c)
| : ; | . E ;

FIN216863

ATYFAT ATHA H ATHTT THIX % I FIOT CF HT ITAAT Fham
STTET & | WTE H AWTATT (symmetrical) ITEE FAT =A1fed | 37
FT ITAT FIA & T4 & F1¥ (cutting edge) T& T at 72 &
e +ft FiT (edge) dre1vr (sharp) &, F& ST awaS €|

FRE ATALA AT WX AT 3 9 & o Fol &R &
T T ITANT FXA & | AT FTEE ATIXA I ATHT THR & T &
TR {1 STTET €, a7 29 & &« #IT (cutting edge) STeaT =i
Bl ST & AT ATEe TN STEl A et T &7 &7 ZaTT ST
TET 35T ST AT & | FTEE AT % HEI {Seey 3 & HdT ®IXl
(cutting edge) & aTeT AT & GG FY =< a7 ad &, Al
S FAT 3T Ft &, T AT AT AT &, I ITANT H AT
SITAT & df Fae 1Y (cutting edge) T SATRES & TATN g 3%
ST & | Fel e HIY (cutting edge) & TS #Y AT 7ol iga =ma
o< fRT & o ST €1 @i @Y Tews Y 3T & AnigeE W
(guiding section) ®F i@ ¥ 34T 2| (Fig 4)

Fig 4

FIN216864
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©



q1E d=w X g™ ¢w (Pipe Threads and Pipe Taps)

SEAW 1 3 S & A § o7 ol w6 A av e
o WA TAT TUT TET JTH H T

* BSP 9z &t a1« fa==a aur 939 9 = (TPI) 7| F:30
+ a1zq Arge # faferr ww & Rl gan

+ B.S21-1973au11.S. 2643 - 1964 & srgaw afEn & @ <= Az 7 FAT|

9129 9T (Pipe threads)

wuge urey fhfam § fafesr =Rves argw (BSP) &7 9< s+ &l
€| g =T JT H gHiaY 9 SdT & ik aredy 9T # U
I =il & star % Fig 1 & gortar mam &1

Fig 1
PARALLEL INTERNAL THREAD

TAPER EXTERNAL THREAD

ELBOW

\ -

FIN216871

A B o

B.S.P 9=® (B.S.P. threads)
HAATEST TR IT5T Tt (Same) & fafys aeg & 1/2° @ 67

T & ATl & ool | e € | et § 1/27 & 47 dF & el |
aar g 9fq g9 qortd =& €1 (Fig 2)

Fig 2

FIN216872

sifow = FReat & St qur f=er it 9 we ¢ (C)
TIEY ATEE * Hiw FAT (Sealing pipe joint)

Fig 3% TaT =T & {3 a13w & oid # &% [X ave & &= gu gfeat
(Thread) 2|

Fig 3

A B (o}

<——<——<——‘

FIN216873

Fig 4 ® gurfar @ qre7 sge fAwmfofaa €
1 Reo oo I

2 0T AT IS

3 & gfdr

T fET F1 ITAT A giAfvad s F forg faar star @ fF av
Hed 9eq (A d ) & d19 Hi5 | SIE ©IF & ot et
% forg dier &t e )

Fig 4 1
%
N
2
3 5
Table 1
BSP - UTgq AT PEC] ST (A) FT TR
T DIN 2999 = = mm |
(37ETER) (B)
1/2” 14 20.955 mm
3/4” 14 26.441
17 11 33.249
11/4” 11 41.910
11/2 11 47.803
2 11 59.614
21/2 8 75.184
3 8 87.884
4" 8 113.030

30 Iare ue fafestor : e (NSQF @R- 5) - i 2.1.68-69 & witea fraia



92T 39 (Pipe taps) Zao q1ET 9 T AT § qET @7 9 AT H 29 § e &

SR TS g A AT Rved 39 T 39 & wrer oA o) (08 § €9 AT AMCY T 7 5 A AT A G A e
3(Figs) (FTE) T & ST | ST S S S &, A AT F AR F o

AT & o9l (H9TE) AT =Ry (Fig 6)

Fig 5

SQUARED SHANK Fig6

TAPER THREAD
NOTCH

FIN216876

FIN216875

Saeq ua fafesior : fFew (NSQF ®=- 5) - v am® 2.1.68-69 & Twife Reia 31



Sareq ua faftvsior (Production & Manufacturing)

free (Fitter) - fRfemn

v 2.1.70 & gt f=ia

& ¥ (Tap wrenches, removal of broken tap, studs)

SEAW 39 U & oA # o fafafad wwf ww av e
o i avE & = & 9™ qaE
o i avE & = % STEnT SaEn)

&7 ¥=1 (Tap wrenches)

=T (thread) F1e ST aTet g # &2 30 #t &% & wfad #
TAT FAT & ford 3 39 1 STAT ar srar 2|

3o = fafier TR F B €, S ST USS ewiead 39, T-ggd
g 3=, gifere 28T a9 3+, AT |
ey AR T g 30 ¥ AET 8T YW #T o I

(Double-ended adjustabletap wrench or bar typetap
wrench) (Fig 1)

Fig 1

g 1 (| =)

FIN217011

T T & AT &7 S AT T4 SATaT T ST € | Jw & Angsit
# I9ared € 175, 250,350mm T | Eld © | T =9 a8 A &
e % oIy SATET ITYTH & AAT THT Gell SHTel § FEAATS [0 T
TFd & SRt &7 F FAT | Fig arer 7 0 |

HET AR & IF T =TT FIAT FeAdol ¢ |
T-vga 37 3T (T- handle tap wrench) (Fig 2)

¥ Bre TATET 9% § fSrEw & 9 qur = H gue F fo uw
g &dm 2|

7% 37 ¥ wfaaferd et § w1 Fe1 & forg Suaft € i saet
TF ST & & FAEAT A7 G €| BiE 0t F forw qg avw 2|

31 T & &9 ¥= (Solid type tap wrench) (Fig 3)

Fig 2
—

Fig 3

T ¥ qHET T8 gl

7 T & A15S & o F THS GHd € | THE ST I & TAd TANT
& T ST bl & AT 7 Th1L & i &A{q9ed & & a=mar S
eI A

aEElt (Material)

B FIEE AT AT A % UF e § qaTT A1 & | Ao1qd, ferss
AT a1 & fagd 7 &1 & FTLT FRE AT A &XA HT ITART
faam strar 21

¢ g & w e (Removing broken taps)

IEA : W IS & oA § o fafarfd w0 F an g
+ g2 g 3 W Fraaw @ Rt Rt & aw qamn
+ @ 37 & fawem @ et saer)

% T & TR % SIY g §U &7 &l T goq S @I &
STANT H (ReRTeT ST @t 2

TCHE % 19 & gU W A (ebrer # qHe gidy & | A g
g faftret o Bl us &1 Swenr Gt S gsar @

32

9 TwgERY ®1 I9ET (Use of tap extractor) (Fig 1 &
aIA)

IT dgd & A ¢ © 3§ agd AUl § derford FA A
ATTIFAT BT &



Fig 1

SQUARED FOR TAP

PUSH DOWN OR COLLAR

COLLAR

—
N
I /
-
} FINGERS

Fig 3

EZY-OUT
EXTRACTOR

BROKEN TAP

FIN217023

FIN217021

a7 UaRgFeY | O gtd € for= 2 gu o & aqjed WY 39
STTAT & AT HTAT &F ah &1 qLhy & e ATAT AT & qor
T¢ g Al ATeT (e & forg Ug e &1 a3t & faudia fewmw
# gHET S 2

Ffe 39 EYel & =< ST &f 41 &f af 39 9 & &7 T8 gl =i
& T H JreY e § Heg Ha|

9= #1 ITART (Use of punch) (Fig 2 & 3gaT)

3w fafer & d= % 9rde F g¢ A F W T FgH FT @ AT &
AT 89X | e A AT & (7 5 Rafey o g anfew e
f& =te 3 a¥ ger ger ow wet & faufka feww # g#)

:@f

PUNCH

Fig 2

BROKEN TAP IN HOLE

FIN217022

g &t wHifent ®FAr W fFfemT #T0 (Annealing and
drilling the tap)

zg fafer &t a9 =T Sar @, S o= fAfeEt oer & S @
A @ fafa & g2 g7 o0 &t w (| an uw= e afr g
gHtferT & forg wf famar stat & fiee oot 6 g 30 R i
3ot o smar & 9w | #F fywe & ST & ar EZY - OUT
(THFEEHER) T ITANT F¥ah (Aererr orar &1 7w fafyr o afesr
TIET a1 a5 9 I8 TIHI I FTIX 3T & forg Iageh
&l gtar 21 (Fig 3)

It afedw 1 Su=hT A (Use of arc welding)

7% fafer qa Sug & 59 Bier & FY, vFfafaam, senfe st
gt & faec R # go et 3w ffy § e # el
TU ST F AFE W AT ST & qoT SH T FLh 64T 1T 2 |
forae % 72 gu v & s S1ar | sgle F A g o H
fAepTerT ST Hear 21

Arsfe® e #1 Sa=r %% (Use of nitric acid)

za fafer & errsrr ue wr Arfess uftre &t ot s gt | fremse
ufire #1 STage (T fHrer) F2a siew STl ST & | uftre it
T 3 AT &1 1T & 74T fhT & Uaadae < AT AT WA & fAshrer
ST HHAT & TG T TfEre & ST AT Sredt o & = & o
I FST A¢E & ATE Y 34T AT |

uftre &t e (T Frema Jwe) it @ O |/
Rram

TTH T F1 I w3 (Use of spark erosion)

Ted & F0 G g2 7 e Fee it farae F forg and
I &1 ITANT fFar o @ g9 Aty # Rfefer (Tmegf)
T HT SFATST I Hed (ZET g1 <0) & fAawrar S a6 2 |
TAFEIS TAT SoATEl FUSTFET a%h T (S7) F 14 Feldhg el (STaTSl
BT & q9T AIRF FUs(aed IAagis auT I At § & XS
(Frereter) &1 € | %2 F1 H 22 gU 37 i IR A¥e & are¥ Aaran
ATE9AF TRl BIAT © (FS AET S B & A€ ¢ & AT AW &
forepTere & fore & grga ar 9= &1 37T 3T ST °) geagie
FT ATH A A ST STTEIF Tl & | T gF T (1 Tl FATT
% forg o #t FeTEaT % {org 7% aEt T S a1 ©1E & AR
H & gt &1

Iarew ue fafestor : ffew (NSQF ®=- 5) - srvme 2.1.70 & awifa Rt 33



g¢ gu == ® e &t fatr (Removing broken stud)

SEA 39 U & oA # o ol wwk ww g e
s WT & T&A & FOT FAT
+ T2 gU wT Ht e @ e it gaen)

WE & dleg % LI I¥ TN AT J1aT &, FEl I¥ i & 8
&t Fafe w2 & fory stoafe @I &t a1 Savas JF  Jice
& ITANT § F9AT &f | &S F M STIT FAT S HF
fbre w3 & a7 fAveY & Fa¥ F o fAeveY & siied |
f&Far smar 21

wE[dqe & Tewt & FR0 (Reasons for breakage of stud/
bolt)

- W H G A FEA AT AATCAF Tk @ |

- U I FRIAA FT AHA

- At gz shm w1 & 7 gl

- UgE S gl

7T gU we # fwem & fARmt (Methods of removing

broken studs)
o 9= fafer (Prick punch method)

7T TS T & agd (A%e g T 8f at I8 fawran & forg
99 qAT SAY F ITAN FIA U A FSr Ar fquika faem #

7Y | (Fig 1)

Fig 1

FIN217031

T ATHRR |/ 2 471 (Filing square form)

7T T T § TS FUL T &l Al LISE TAT Ff 6 FIA &
forg fAeet gu o F EEER & awR # g | R sE
e # foy @FY Ft ST FE U FATE a1EE gAY |
(Fig 2)

AT 39T 9= &1 I9RT (Using square taper punch)
TCRU RS A =ATES &I (SIS & 9 &l &S % 9 & 74T &A1
a1fen) f3a & a7 Fig 3 # 91 T gaR &l § @@y
I 9 it FIET F<h o AT ST @kt € | =@ & e &
foru Ifora T % TR & 9 & Ul FATE a13d e § A |

Fig 2
FILE FLAT ON STUDS

FIN217032

Flg 3 TURN WITH TAP WRENCH OR SPANNER

!
e
" HOLE DIAMETER
=1/2 STUD DIAMETER

2

FIN217033

it srree fafer (EZY - out method) (Fig 4)

Ezy - a1 =T UHRZFET UF € T & Al 9gd F9 ¢ TAT &
A AT 2 | AfHT 30H A%e B0 WA ST & Jg qi e i
F 8¢ 7 fiaar 2|

A el (3o T % a7g 7E get A9 H St § A< AT v
T AT T A & UUET FATH TS Q9T H FHTAT AT 8 | 5
SH AT AT &, T AT ThE H ag1d gY & | a9 v
& AT 38 WHRAT § geT g e g v & | (Fig 4)

Fig 4
HOLD IN TAP WRENCH

U
Q%DD

—— EXTRACTOR

T

FIN217034
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fi& g« s (Making drill hole)

TC GU TS HT AE! 78 1A H AAT 6 T TS % AT FIX ATH
F TYEY Bl (3o 1 ored % Fae 9% 99 ¥ T | Shge} &
TEe # 9% #, g gU o & = § e | 9% arh A &
fore fyer &ter &1 g 3 X | (Fig 5)

Fig 5

/ DRILL
METAL LEFT /

FIN217035

Iarew ue fafestor : ffew (NSQF ®=- 5) - srvm@ 2.1.70 & awifa i

afy o= | At smwa 8t 9Y ar ©s AR a1 56 IS
Tfers ATEST & aXaY & {gof L a°T St H TG AqTEe T
& ffr FY| @ Fig 6 | I T AR @IS G q15T

W@E aaThRT qor orfd # fhe |

Fig 6

FIN217036
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Sareq ua fafvsior (Production & Manufacturing)

free (Fitter) - fRfemn

v 2.1.71 & gwttE R=ia

T ud =g =i (Dies and die stock)

SEAW 1 3 WS & A § o7 ol 7 A ava e
o fafirr g & TEE # gEEEE

o JAF THW HI T[T F AL T qU FIAT

o TAF TN F TE F ITANT ST

o TAF THR I IE F o0 TEErE F AW g

AT &1 ITERT (Uses of dies)

SR FEES 9 el JfeAr #wred & fog aféw seAt
(Threading dies) T STt foar smaT 1 (Fig 1)

Fig 1

FIN217111

T % 7 (Types of dies)
fafsrsr g Y seat F=fafaa 21
— AR @A S5 (T2 3TE)

— ot 1E (half die)

— AT & W T

gatwr f@ae TE/aew =g (Circular split die/button die)
(Fig 2)

Fig 2

ED FIN217112

| & AiS agd A< (variation) Ff WEIST &L %
za¥ uw BT (slot) ®ET g 2|

TE T & A & 791 £

ITE WIE W THSd GHT A & 1 AT Fed gy a5
# faeft off ofav &t qEmEto fFar AT € @) Fe W T
FH FATET FLA | GAeT @l & | T & & Ff FF § 15 sl
a=< B ATt 21 (Fig 3) & #1 T aRTAiforg F37 % forg 8=

36

T FI HAHY G WA HY @97 AT E | T A%E A SE @i
T g2 G T & Fal Srar 2 |

Fig 3 ( CENTRE SCREW
S
S

BUTTON PATTERN STOCK

FIN217113

et =g (Half die) (Fig 4)

Fig 4

FIN217114

Tef STE aATae # AT Bl ¢ |
HT T TELTE ATATT & FHH SATET B ST Fhal & |
e T[E Foq Siie ¥ fAedt & a91 O & 9Fi # Arar 2|

STEE(® & T I GUIANSA FA g ST5 & THSI Y AT 72T
¥ faasmr s aFar 2|

3 oIy fmie I % 218 8feex @1 savasar asdt 2
ATt & e T0E (Adjustable screw plate die) (Fig 5)
aTeft ST & & Wifq 7% uF &7 @St aATelt uF a0 2
7e faufRa (split) =15 & srde stftes guTEST adr 21

TTE & 3F @@l F HA H TF QR Qe (TES ©e) §RT
THST SATAT & | T Fled a0 T8 ARG (TEE) T FH FLAT
2l

HTIX | TTE & TS & TaHY Fa4 & F qe7 &y & o 5 &
AT T & o T € |



Fig 5

GUIDE PLATE

% LEADING SIDES

FT W T & gurEierd 4= HT ITAT Fh STg Gl T
FHTES AT ST g & | ST R S arer 918 =i A
fFa e =15 Wi off #=d €1 (Fig 6)

FIN217115

Fig 6

FIN217116

TET FIEAT T FIA & (o STE-TST & o qA F ST AT
IX g9 €1 21g 9 (die head) % TF 0¥ w7 T sifha
TEdt 2|

AT E@St X UH & w9 " sifea A arlku|
T1E A< (31w =TE) (Die Nut) (Solid Die) (Fig 7)

de AT st @wre &t g FfeAt wt @€ A & forg <
T FT ITANT AT Strar 2|

7E gieat #red & forg = A w1 Sum 7 R S|

Fig 7

FIN217117

faferer At od awEe # At FTed arw 1% 7€ T € |
#Y (Spanner) #t GETEAT & TE A€ & FHAET AT & |

et g FwEw & fow =+ @ (Blank size for external threading)

I : TH UG & oA | Ao ol wf #w avw gt

o IEI AT FEA & oI =F AT FT TEHT &1 Ferior w41

= TS &H T T ARy (Why should the blank size
beless?)

AT & e 3@T T © B e =F F 99T A 7 AT gh
et & | 2T | 7% gheg arey oY e 92 HeHt i sEast
FET T I 8| 38 T FA & ford, T2V FTe & [, =i F1 AT
ST FW T STt 2|

i AT T AT ARy (What should bethe blank size?)
=F FT AW 9 F 1/109 = & F7 si=1 Ariev|

IEY9T (Example)

1.75mm o= & forg == &1 =m| 11.80 & =TT |

g, D=d-p/10

=12mm-0.175mm
=11.8250r11.8 mm.

d = SEHET A% T
D = =i% ST
p = fa=r aifw 9

M16 x1.5 T dice I < & o7 =i AT & 707 9 |

Ieqree ud fafemtor : ke (NSQF @R- 5) - srvrmw 2.1.71 & wwifere Rria 37



TIE 1 ITAWT w¥F st gieAat wen (External threading using dies)

SEA 39 U & oA # o ol wwk ww g e
o I FT ITANT FF AR I FreAT

=% TS F AH HLAT fafer (Procedure)
=% A3l = 9sH A -0.1 x 9 & A" TTE Ht TEE(F F oMU AT TTE F J79E (leading side) it
gEETE & ©T & fauda @i | (Figs 1a & 1b)
Flg 1 DIESTOCK
. W
DIESTOCK
(®) /
KIPCICIIIIIIKIKKK ] - : : CHXRKARIIHKKIKIIHKIKARKIKSKIS
1% b
RIS s £ 35555555
T
TAPER LEAD b
g
X - ; CENTRE SCREW FOR
T | FH THT gAaa w3 & o (false) Saet Fig 3 CENTRE SCREWF
FT ITANT T |

FAT ¥ SAH HT hael AT HT ATATIH TS AF ToAFE w1 |

SIDE SCREWS FOR
CLOSING THE DIE

FIN217123

ST % AR T TTE & AT A15 Tq@ 987 Ft @ (Fig 2)

Fig 2 Fig 4 KEEP THE DIE SQUARE

WITH THE ROD

0. 9

FIN217122

TTEETF & e & H FAH< g [oia: Gl & I8 gAfead #< |
(Fig 3 % 1qam)
qiee & HeX AR & g9 § 18 gAY | (Fig 4 % AgER)

FIN217124

38 Iare ue fafemtor : fFew (NSQF ®=- 5) - 3w 2.1.71 & gwifee feia



TS H STEE(F | THSH dleC i T¥ 3a1d df Y TSN A1 a9
# ga | (Fig 5 & STIA)

Fig 5

I—’\/“—] PRESS DOWN
WHILE TURNING

0%
]
05058
FIN217125

- 1 =T fowr #t dted & forr 18 it fawda g |

FET FXA THA Fhode F ITART FIAT

T U= F IR S0 HI-Y & & TS &5 aeH |

e & e g I8 B AF HAT
¢ A9 B d% STE-aT¢ HT F< |

TF & T H AT Fe F MEE AT Ft A€ FIA
g T &t WY A€ w7

o it 5 EiR | TR HY TE R AN g/ T
# forar =i+t e ATw w |

Iaarew ue fafestor : ffew (NSQF ®=- 5) - st 2.1.71 & awifaa i
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Sarew wa fafemior (Production & Manufacturing)

e (Fitter) - fgfem s 2.1.72 - 73 & wwitaw Rrgia

fzfemt & Tw, st siw saw (Drill troubles - Causes and remedy, drill kinds)

SEA 39 U & oA # o fafafaa wwf ww A et
o gy fEfenr St @ auie w2
« gy fEfenT St & Feen ® gE=E_T

o o it sEwaaret @ AE F ol STERTEE SuE gam |

fferT & amr 3w &t g faa €

 agd as1 {87 (Oversize hole)

+ 3rfa aa a1 (Overheated drill)

« g = (Rough hole)

o AT T ATH TS T &F FT T8

o faurfed strer staam 2& f5o (Split webs or broken drill)
Iga =1 87 (Oversized holes)

e Freo & st o awar 2

o e &N B EHT =g, (Fig 1)

Fig 1

FIN217211

UNEQUAL LIP LENGTH

Fig 3 !I
UNEQUAL POINT THINNING §
Fig 4

N

DRILL POINT NOT IN THE CENTRE OF THE JOB

FIN217214

o &AW HILI HT FFAT 0T (Fig 2)

<
4

N
i /

R/

7

y N V]

v N I \
\ '

I I

\ | /

\
\
— — — /
= —
~o ! i P
& !
8

UNEQUAL ANGLE UNEQUAL ANGLE AND LENGTH

Iy
|

FIN217212

o % H AFHTT ®T & qaqaT H¥AT (Fig 3)
o Or=a &7 o9 & 9T T AT
o 3o Y 1% #7 o99 F= 9 T Wl (Fig 4)

40

sfer @@ fge (Overheated drills)
e weon & fgor stfa @ & a6t
o FAA A TgA AFF BT

o WIS g Fgd Afde g

o SEEH F TAT BT

+ sfiqed (Cooling) STTET T
o i HIT TAT AT

o fgor a7 ATl
gege &7 (Rough holes)

g gegwr am afe:

s WIS 3T agd AfdF &t

o 3 % FdT FX F oA T8I &
+ 3ftaas (Cooling) STt & |




P w1 sww= ware (Unequal flow of chips) (Fig 5)

afe Fl FIC TAE TSl &F a4 [Gag/AF Fr 5 & F & T80
&l ot S T JaTE STETHT &iar 2|

FIN217215

& e stuan famfes st (Broken drill or split web)
3o ge STt & eraar g% e (web) we S @ Afe

o wHfer wfie FTH STET 8

o T I AAMEF &

o FH & gEATEH T FAT TAT BT

o 3o &1 AL & A T uHT TAT B
o fg@mawaEr

o 1% & (Point angle) &€t 7 &F

+ sfiae (Cooling) sraate &t

o Arferarstt (Flutes) & stere weft &t |

swae ua @en 3w (Letter and number drills)

I : W S F A | o Frfafad F w avw g

o HET AT 7T (number and letter) e st & e s & Hwn s

 T¢ 3@ AU U = # fom den 9 s ffe s s

areTeer: f3eq afas gorely & ares et & fordr fAfda v sey
2 ¥ fyem fafire gt (steps) & Sueter & | ot fger Su=es Soft
H & oY €, 3= =T a9 e (number and letter) fga &
fafdea o stmar 21

T 3o =t ST &7 At & Set Auw aws & g a9 =)
7T i3 (Letter drills)

7Y fger it & ‘A’ &2’ a5 & 3ot argsT 8idT & | ‘A’ 3181 arett
fgor aa® BT 79iq 5.944 mm T ATl q97 2’ &< ATl {3
a8 a8 7t 10.490 mm =g dqTelt &t €| (arferd 1)

arfersr 1
e f3@ @ (Letter drill sizes)

=

Letter Inches mm

A 234 5.944
B .238 6.045
C 242 6.147
D .246 6.248
E .250 6.35

F .257 6.528
G .261 6.629
H .266 6.756
| 272 6.909
J 277 7.036
K .281 7.137
L .290 7.366

qa
Letter Inches mm
H .266 6.756
| 272 6.909
J 277 7.036
K .281 7.137
L .290 7.366
M .295 7.493
N .302 7.671
o) 316 8.026
P 323 8.204
Q 332 8.433
R 339 8.611
S .348 8.839
T .358 9.093
U .368 9.347
\% 377 9.576
W .386 9.804
X 397 10.084
Y 404 10.262
Z 413 10.490

et 3 aum e fger =iy § fger &1 |12t = gt g
ST TT [TAT ST AT € | {1 I9T U SATaThie Srar aaiasre
oTq &7 gheT & foed fafsw =ma & fog o= &ia &1 v fog
I IHHT AT 3ifeha giar 21 (Fig 1)

Sarew ue fafawior : ffew (NSQF ®=- 5) - s 2.1.72-73 & qwifee feia 41



Fig 1

T

234 O .ZQOO .358@
A

28 O - T
B

Q)
C u
1302
=) Q a(C)

250 CE) ‘3160 v

251 () o -QMQ
261 CF) 'SZSO w
G

266 O .SSZO ' X
i

Q
e Q .3390 '4040
281 O R M
290 CJ) '3480 '4130
K

S Z
No.198

T2 fga (Number drills)

g fger Soft & 1 & 80 TeT aTelt &idl 8 | 1 7% arel fger aad
S 7 5.791 mm TH aTei! a9T 80 TR aATe! 3ol 7o Bie
37971 0.35 Mm T aTeAT BT (ATTorHT 2) TF qeT & gasy det
% 1= 2T AT FA % forg f3er agst =é 7oA 8 g 1 37T
forar ST & | " fger soft (Number drill size) &t am@e st
it (wire gauge) ¥ F&T SITaT 2|

anfereT 2
g e @Est (Number drill sizes)

FIN217221

No. - kil
= mm
1 228 5.791
2 221 5.613
3 213 5.410
4 .209 5.309
5 .2055 5.220
6 .204 5.182
7 201 5.105
8 .199 5.055
9 .196 4.978
10 .1935 4915
11 191 4.851
12 .189 4.801
13 .185 4.699
14 .182 4.623
15 .180 4.572
16 A77 4.496
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No.
= mm

17 173 4.394
18 .1695 4.305
19 .166 4216
20 161 4.089
21 159 4.039
22 157 3.988
23 154 3.912
24 152 3.861
25 .1495 3.797
26 147 3.734
27 144 3.658
28 .1405 3.569
29 .136 3.454
30 1285 3.264
31 120 3.048
32 116 2.946
33 113 2.870
34 JA11 2.819
35 110 2.794
36 .1065 2.705
37 .104 2.642
38 1015 2.578
39 .0995 2.527
40 .098 2.489
41 .096 2.438
42 .0935 2.375
43 .089 2.261
44 .086 2.184
45 .082 2.083
46 .081 2.057
47 .0785 1.994
48 .076 1.930
49 .073 1.854
50 .070 1.778
51 .067 1.702
52 .0635 1.613
53 .0595 1511
54 .055 1.395




No. kil No. ==
Inches mm Inches mm

55 .052 1.321 68 0.031 0.79
56 .0465 1.181 69 0.0292 0.75
57 .043 1.092 70 0.0280 0.70
58 .042 1.067 71 0.0260 0.65
59 0.41 1.041 72 0.0240 0.65
60 .040 1.016 73 0.0240 0.60
61 0.0390 1.00 74 0.0225 0.58
62 0.0380 0.98 75 0.0210 0.52
63 0.0370 0.95 76 0.0200 0.50
64 0.0360 0.92 7 0.0180 0.45
65 0.0350 0.90 78 0.0160 0.40
66 0.033 0.85 79 0.0145 0.38
67 0.032 0.82 80 0.0135 0.35

3o &t g #==n (Fw * awde w3%) (Sharpening of drills (Grinding of drill))

IGA : W S F A | o FAfafad #f w avw g
o T® BV ATTULT FT TEIAT @ T | a1 & FLATN

FfeTr darer & T 3% g a9 (resharpened) & T ST
arfeu?

fyor & T U5 ¥ a9 9T TAT ITANT FYA & FH & ATl
g

TEY A% & SUANT ALY FLA & FfT U qETA & ATt & o
gu 5@ &t wrdex & demar & o & as <

o #t gz F ¥ (How to grind drills?)

TEOET & T, A B ATSHT TATT A TG 7T I AT T
eferat 1 S | Afe e et at Zie # g6 A g B

St 1 Ao & w, 3o & que R &1 oS ofiw weet Iaredt
& 7T g TS | (Fig 1 & TgH)

Hes af=Ted (manipulation) % forr 9igve & 919 & 819 # g
T 9T YU (pivot) FEAT =TT | (Fig 2)

Fig 2

SN

TOOL REST

FIN217232

Fig 1

FIN217231

3o &t daer & 9% X v &Y (cutting edge) #t FsfoeT
T & afast ud gAY F3 # ford 38 59° d% g | (Fig 1)

fgor & 9% #t ofer A A AR FgHC A A€ AR gATd
(Fig 3)

Fig 3

FIN217233
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(S AT AT & T & & FIA U (3 &l AT AT gAY |

3 i@ & o =g = gawve smaws 7@ 21

F= FHT (Swinging) THT ATST HIAS AT § | THE FoA [ HH0T
A | "eradar faerdr & (Fig 4 % 1gam)

Fig 4

FIN217234

i@ # g (swinging) ¥ gt aw T T ghatea
¥ % T gAY FAA T (FT TH) F AES |

for &t a+ft wfafafemt (movements) srafa Fiofter, et fEfimT
A wiaS Tfafafet & ger =7 aw=g gT =rfed | (Fig 5)

T UF THE E9 F AAR GTHT F a9 % o UF &I Jase
gT =1fey

A FA9 FE (cutting edge) H IAATE A & ford &t
nfafafert & a2 THEEETE g T START w9 |

FAT BT & B B ST He HY?

fora & ror A @At JR fora & FwarE A FHEar & fow uw
3o Trer O & &1 FET FAT w4 H SAr7 F:2 | (Fig 6)

Fig 5

o>

FIN217235

Fig 6

&

FIN217236

forT afiae O &1 9% &Y | F07 8°F 12° & &= # g1 =A1fey |
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Fraction & Metric sizes of drills conversion table

Inches and millimeteres

(a) Inches to millimteres Basic: 1 inch = 25.4 millimetres

Inch 0 1/16 1/8 3/16 1/4 5/16 3/8 7/16
0 1.59 3.18 4.76 6.35 7.94 9.53 11.11
1 25.40 26.98 25.58 30.16 31.75 33.34 34.93 36.51
2 50.80 52.39 53.97 55.56 57.15 58.74 60.33 61.91
3 76.20 77.79 79.38 80.96 82.55 84.14 85.73 87.31
4 101.60 103.19 104.78 106.36 107.95 109.54 111.13 112.71
5 127.00 128.59 130.18 131.76 133.35 134.94 136.53 138.11
6 152.40 153.99 155.58 157.16 158.75 160.34 161.93 163.51
7 177.80 179.39 180.98 182.56 184.15 185.74 187.33 188.91
8 203.20 204.79 206.38 207.96 209.55 211.14 212.73 214.31
9 228.60 230.19 231.78 233.36 234.95 236.54 238.13 239.71
10 254.00 255.59 257.18 258.76 260.35 261.94 263.53 265.11
Inch 1/2 9/16 5/8 11/16 3/4 13/16 7/8 15/16
0 12.70 14.29 15.88 17.46 19.05 20.64 22.23 23.81
1 38.10 39.69 41.28 42.86 44.45 46.04 47.63 49.21
2 63.50 65.09 66.68 68.26 69.85 71.44 73.03 74.61
3 88.90 90.49 92.08 93.66 95.25 96.84 98.43 100.01
4 114.30 115.89 117.48 119.06 120.65 122.24 123.83 125.41
5 139.70 141.29 142.88 144.46 146.05 147.64 149.23 150.81
6 165.10 166.69 168.28 169.86 171.45 173.04 174.63 176.21
7 190.50 192.09 193.68 195.26 196.85 198.44 200.03 201.61
8 215.90 217.49 219.08 220.66 222.25 223.84 225.43 227.01
9 241.30 242.89 244.48 246.06 247.65 249.24 250.83 252.41
10 266.70 268.29 269.88 271.46 273.05 274.64 276.23 277.81
Example: 25 3/4" = 20’ =(10 x2"=10x50.8=) 508.00 — 654.05 mm
53/4" = 146.05
(b) Millimteres to Inches Basic: 1 Millimetre = 0.039369 inch
mm 0 1 2 3 4 5 6 7 8 9
0 0.039 0.079 0.118 0.157 0.197 0.236 0.276 0.315 0.354
10 0.394 0.433 0.472 0.512 0.551 0.591 0.630 0.669 0.700 0.748
20 0.787 0.827 0.866 0.905 0.945 0.984 1.024 1.063 1.102 1.142
30 1.181 1.220 1.259 1.299 1.338 1.378 1.417 1.457 1.496 1.535
40 1.575 1.614 1.653 1.693 1.732 1.772 1.811 1.850 1.890 1.929
50 1.968 2.007 2.047 20.87 2.126 2.165 2.205 2.244 2.283 2.323
60 2.362 2.401 2.441 2.480 2.520 2.559 2.598 2.638 2.677 2.716
70 2.756 2.795 2.835 2.874 2.913 2.953 2.992 3.031 3.074 3.110
80 3.149 3.189 3.228 3.268 3.307 3.346 3.386 3.425 3.464 3.504
90 3.543 3.583 3.622 3.661 3.701 3.740 3.779 3.819 3.858 3.897
mm 0 100 200 300 400 500 600 700 800 900
0 3.94 7.87 11.81 15.75 19.68 23.62 27.56 31.49 35.43
1000 39.37 43.30 47.24 51.18 55.12 59.05 62.99 66.93 70.86 74.80
2000 78.74 82.67 86.61 90.55 94.48 98.42 102.36 106.30 110.23 114.17
3000 118.11 122.04 125.98 129.92 133.85 137.79 141.73 145.66 149.60 153.54
4000 157.47 161.41 165.35 169.20 173.22 177.16 181.10 185.03 188.97 192.91
5000 196.84 204.71 212.59 220.38 228.34 236.21 244.09 251.96 259.83 267.71

=88.814"

Example: 2256 mm = [2200 mm = 86.61’
56 mm = 2.204"

Sarew ue fafawior : ffew (NSQF ®=- 5) - s 2.1.72-73 & qwifee feia
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Sareq ua fafmsior (Production & Manufacturing)

free (Fitter) - R v 2.1.74 - 75 & awifte Rraia

Trzfoe a % forg s e woredt (Standard marking system for grinding wheels)

SEAW 39 U & oA # o frafafad wwf ww A e
o flt mmefoen e W s # s w7
o fdt Tefos e =t sterfaa w=m)

af¥== (Introduction)

AT afear fare afew % weayqet @t &t affid #xar € | foga
SO ® & Tt e W A @afem g@id €1 (Fig 1)

SeTever (g o)
51-A46

arfoe e w1 fafdw (Specification of grinding wheels)

o TSI T &1 1T T ST, BIA FT T AT, 1T & TS,
T F THR (TT)FG AWF 2ot freew g fafde G smar
51-AA 46 H5V8 %
[/ < > \] Jq1E¥9T (Example)
32 A 46 H8V
250X20X32-
G ) e afeam
A TUTTEHl % ATIA T JAATH (A &1 atferr 1 gmmar 21
arferst 1
fRrfa Rt fRrfa fRrfa Rt Rrfa fRrfa
0 1 2 3 4 5 6
e AT T £l IT LT FET [FEICIE
(abrasive) THT AT (vf=s=) FT T F GE &
# forr fmfar fe
FT T PICECICAES ()
(Tf=)
51 A 46 H 5 \Y 8

46




AAE (A TUTTet 1 goi aren =@ ¢ 551-1966 (anfer - 2)

Table 2
AT T A
3 1 2 3 5 6
A AT THA ATIHIF FT THX F ATH DS 7€ HT THTT JATEH T gasf
51 A 36 L V 23
fAmtar &1 9w roadw Manufacturer's
T TR TH T FoAT ownidentification
T | (uf=) mark for the
wheel (optional)
Tgfafaew smrEEEs - A
fafersta #afszs - C
V — %ﬁqﬂg@
S - fafoske
R - w@¥
RF — 3&¥ Seiga
B - fcmmre (Reifes o)
BF —fSmse acliga
/ E - som®
Mg — +efrar
gIga Ty A dgd We
10 30 220
12 36 80 240
14 46 280
16 54 100 320
20 60 120 400 a9 a5 & qa9 AAF GAT F1 ST
24 150 500
180 600 0 8
1 9
2 10
3 11
4 12
5 13
6 14
L | |e 7 D je— —J
A B C D E F G H J K L M N OP QR S T UV WX Y Z
T AretaE FIY

T AT JorTedy =me 1S 551 — 1966

Sarew ue fafawior : ffew (NSQF ®=- 5) - s 2.1.74-75 & qwitee feia
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grefegr &\ it a9 (Construction of the grinding wheel)

SEAW 1 3 S & A § o7 ol w6 A ava e
o ffts 7w R % rqudwt da I ST SqrET

o fafmr v & O9 aEw 99 5% SuEhT SamET

« Tt 3T & anefoen e #1 auiw F=w=

* ATEfE e FT GI=AT F qAQET

« refoe e F fog suw gert & W ATl

fafws @ aRferfaat & for Suge mefteT &a & e o9
ATEF | U ATES, I, AAT UF S T -3 T Bid 21

faett amsfoeT & 9= 4,

AIHHE (abrrasive) ST &A= #Xd & 9T g€% (bond) S
ATEAE FON HT ATTT F Fred &, A = 2

FTESE (Abrasives)

I THR F ATIYE B -

TTE o (natural) sTTerde

FO e

ST STTEEF T AL (emery) T4T FXUEH (correndum)
g 8| T Tt raaTEs & oNE eV e |

faforem wratge dom ugfafem st FEW v 2|
Frafia 6 S aTe 98T % gAY §HET 99 AT ST 2 |

¥ T AT SRS F ST A e &0 (Freg
qerd) % forg famm smar 21

#T THAEIN ATFAES F ITANT AFOST HH AR A
AT & forw iar 2|

e fafosm #Frafss &1 ST agd de Tard ot a
af w0 & S i Fafze & oo B smar 21

o= A (Bre @) (Grain size (Grit size))

I #T TS % forg sgew Tt (sieve) & fat 7 Hwm w &
T AT a0 AT & | T0 JI13 &1 @ & 9% {6 A
7 (fine) fire & &tar 2|

Uz (Grade)

Fus (bond) & AT srafa TfRT & F3EAT F I FCAT 2 |
faeft Fee afew § dys  AWgA Ear @ S YT F FOO A
ST & AT & S e & FO w7 worgdr & i w®ar € v
3 TFR I oA § qAAT ¢ | 7 IRy § FuF FHA shav &
7t fire smar & A o €1 39 yeR ¥ afer oS & v
g o 2

== (Structure)

g g9 (bond) T ATAT &1 (AT & ST ATIAH FOT & ST

TEAT & qAT TAF FUI A0 THIAT FT FATAT & | T Goll deaer
arar afear (open structured wheel) 3tfers ST & et
| srafa el fou & 99w § a wfus gng serom dur W
ST IAT FAMM| THIT &7 & TCIAT aTel IRT & e I8
FST AdE IATRA TE FY a7t 2 |

e (Bond)

4% 98 ad & 57 e 9erf & fem & 9w 3% 9% ddr
g, 9% 3= TR F ®I | HC=AT TG FA §¢ FE FA & forg
it amaed 9o F#AT €| guF T wSrear & = afew F:;w
IS FEATAT & qAT IR F TS HOI FT THSH & T1=AT Hit
I Fedl | afear A & forw #% ave & dyw amfer
START § AT ST 2

fodfterze sar (Vitrified bond)

7E T4 fe® ITAnT Ry s arer suw (bond) & | 3HH 3=
TLHAT (porosty) daT AT\ gl € S I=7 3T & qeTy FeA
AT TfRAT a9 % oY I €| T A, A, A AT qE
amT & gwrfaa 72t gar|

faetiehe sur (Silicate bond)

focliae au® yg M &g gar & aur fadieEe &t over #49
FIT AT 8| 3/ T F AL ¥ aTed AL U Headl
(cutlery) & sToardur &q ITIE € |

e & (Shellac bond)

¥ W FE 2 a9 AW F IRU & forw e g s € et
e 9w (finish) smawre 7| 3arew & fou fae dw
(mill roles) T roeErdoT |

oY s4% (Rubber bond)

SEl AT T IRy @ Seed § (S FfEw erw afza)
(cutting of wheel) a=t 3& ITRT T STTAT 21

tATEe s (Resinoid bond)

TAHT AT I=T T aTer afeaAr F forg e stmar &1 s &
Ffee & 3 % fore g@ ww & afar v ® amr star

g | i 3% (cut of) F forw off IhivTEe e s T S
g FTH 8% a% fawe afRkferfat & f & woge o S 2
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gfear ffteror siiw wfean sgw=t (Wheel inspection and wheel mounting)

I : W S F A | o FAfafad Ff w avw g
o T S e / afefoa T s g
o AT S # T # R aE)

e fafveror (Wheel inspection)

Tafaa e Wt aRaed a1 'R F W afoed e @war €
AT ITAN FIA & T8 IqHT A@UHT [ e siravas
g ST 8

g 7 faeron (Visual inspection) (Fig 1)

Fig 1

FIN217421

CHECK FOR FAULTS

o & 39

- et ger At R faser gar fera

.

- effauea wisfaT giamr

- o 9Ue g

W T G0 FIAT (Testing for cracks) (Fig 2 & STHTY)

Fig 2

SUSPEND ON STRING

LISTEN FOR
CLEARRING

TAP GENTLY WITH WOODEN
HANDLE AT SEVERAL POINTS

FIN217422

TESTING A SMALL WHEEL

FTrt & forg &ter #1 fwforfe fafer g 2w ¢
T T BIRT &l HF SR AT P H TF el gIRT AT
2l
2T F qeh & & |

TF AT T I S8 B AHST % Aol eAY AT T 808
& | qfedT &t 3t |

TF T AT T ATATS AT W& & T§ Giaa F¥ar € fb et
# Y T 2|
- & (dull) stET/3mTe et &7 Aad @ fF &a § e g @i

T TH & I HT IUINT 781 HAT Jie |
SRICE]
TH THW & DA HT IR HT AT &1 ITANT T

- arfy &1 ®iE ot HFa A dar &

- T AT TR AR W WL E] QA ToAqT &

AT HIE A &, a7 S HT ITANT 9 T | T WL &7 &
e ®9 7 s wiaers & @ee || (Fig 3)

Fig 3

REJECT AND TAG FAULTY WHEELS

FIN217423

R &« ® =™ (Mounting the grinding wheel)
(Fig 4)

s Ao g @Y oY AT & AT ATIRIAA A9 B Gl
g Sta e o e ¥ I a&Y J=rr = vl

T DA F e F & Teat [Ged I ave & A% A a6
# Iufera stfaarst & 4@ &t |

Sarew ue fafawior : ffew (NSQF ®=- 5) - s 2.1.74-75 & qwitee feia 49



Fig 4

777! GUARD

WHEEL |
M OUTER FLANGE
BUSHING J
é_ SPINDLE NUT
INNER FLANGE —___| ﬁ
SPINDLE /
§ \ :q CLEARANCE
g
FLANGE BEARING //

x PAPER WASHER

T

DUST EXHAUST

GRINDING WHEEL CORRECTLY MOUNTED

FIN217424

yrefieT mfie & ffved & oRa wis, aTedl Telsl a9r
TEfoeT Fia & forfa & w@w F o fvesd ™ ¥R @
FTfae & d 2|

faree % arr gua & ot 3¢ wois &1 e #¥|

T&® FAST T, DIl & T B AT HT &E (7 FAT =T &
AT ITF S F & I T SR g% TEdr 2|

fAatarent g T = I T ST A TRt arArad: e @
ST 21

Fe™ # fafer (Mounting procedure) (Fig 5)
EfoeT A3 & faved 1% & = 5 8 Ter:
fervea &t ade @@= JIX afufiadet § g © 3@ Jra w1 |

Y oIl frvee q¥ fhe @ =i It SR ade @=3 MY
TqEr & T AT Y

FT I H qde @ © AR [Eved ¥ e e a%dr & @
9 F | AfT AravE® & ar, foved w e & e wa &
TEA SHE I @D FX |

TEfoeT &l & gt Y fArvea wiwr & i sifees = &
Aiwe 99T &1 FThal {he & e ST &7 |

T fRrvee woist &7 AT A0S et & AT H FH & HH
% faerg €, 94 |

et fErved wisr 9= A e & Y g ferved e it
w4 |

N & gedT & Twed & ford & e #t I € & w49 | afg
T STEITE FAT AT € At D g qFhar 2 |

A TE FT TSI & & TG |

Fig 5

CHECK THAT SPINDLE IS CLEAN AND
REAR FLANGE IS FIXED TO SPINDLE

CHECK THAT BUSHING IS CLEAN AND PAPER DISCS ARE
IN POSITION AND LARGER THAN THE FLANGE DIAMETER

WHEEL DIA
FLANGE DIA

CHECK SIZE OF FLANGES, AT LEAST 1/3 OF
GRINDING WHEEL DIAMETER

Q)T

TIGHTEN NUT FIRMLY BUT NOT EXCESSIVELY
MOUNTING A GRINDING WHEEL ON A GRINDING MACHINE SPINDLE

FIN217425

I

A T AT F THT & [0 T Ft =A@ €T A FA0
71 avze frar s anfed | afy g8 st e R s
& at Fe g qwar )

qT N Tivew & Teww i fw & faade uw Rww R
affew ¥ @1 A 2
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TTEfET mefia & ST @%gd A W DA F FH F FH TH
fode a% 9@t | 5@ guI/aafy F T Fer w1 TR 7
|

T, FHLT, TEY, ATfe ST qufies (compressive) ATHRET &
9 1.5mm & FH TIeE & auRl & &d AT Fieid & 7T
fihe Fe AR | TE FFAAT FT UHd &, DA TG FT Fferd

e famg =t &3 | @ (Points to note) FYA € ST FET Y AT A BT 2 |

ST SRR HT SAIEF ALFT FL AT AEeT =t wrgrd

AT AT a7 ATt faget &7 Ate F | (Fig 6 % TgAw)

Fig6 _

BOLTTER

/ FLANGE NOT
gﬁ RECESSED

ONE FLANGE
LARGERIN
DIA THAN OTHER

— UNDERCUT
NECESSARY FOR
CLEARANCE

/ SPINDLE

/

NO UNDERCUT

N
=

(1

LANGE RECESSED
INNER FLANGE
FIXED TO SPINDLE

SN~

Y

? SPINDLE

CORRECT

[
Yoz
NN NN\

N
\— INNER FLANGE
NOT KEYED
TO SPINDLE

"\ coun
CONTACT AREA

INCORRECT NOT MAINTAINED

METHODS OF MOUNTING WHEELS HAVING SMALL HOLES

@ =R

WHEEL EASY FIT
ON FLANGE
SHOULDERS

CORRECT
METHODS OF MOUNTING WHEELS HAVING LARGE HOLES

q v

INCORRECT

\ ONE FLANGE

LARGERIN
DIA THAN OTHER

RESULT WHEN SPINDLE END NUT
IS EXCESSIVELY TIGHTENED

INCORRECT

FIN217426

argfos e gRmr (Grinding wheel dressing)

I 1 3 UB F 9 § o ffafEd w6 ww aww g
o N gq AT (glazing) ® <R W FIAT

o Fifew da @wT (glazing) #1 wNTE T@TAT

o IR g9 TE FH (truing) ® AR ST

AT T AR T9F 3 T FON & AT =l 78T
& Sfrar 2|

T (Loading)

@ ugtafaaw, afar, d@er S@t T amiEt e g

qeTAT T MR AT ST °, a7 u1g F F 9feu & i
(pores) ® %O STt & | UET g9 &t AT Far orar | (Fig 1)

™R (Glazing)
o 9feT #Y gae T TAT THEeTY & AT €, qAT FHeT FATar

g f& afear wise & M ¥ g% guiar § & afewr 3= &
& rta rqedf Fur as Tl @ ™ 2|

ST UH IR & FT ITANT AT a7 & af Freq & o
& 7 stfafs qama e & ggfty &t &1 aafRr e =
At gara ysfw e & 9 (fracture) FXaT &, =i &
fers TH FLAT §, RN & T B FHAAINY A & AT RIeA
®e THAT &

3T (Dressing)

qfew &t @& FA AT F T ATG A F G FEAT FaT
orar € | 3R & afey 7t Aae § W Fr e 9 € aur '

Fig 1

FIN217441

T T FUT AN AR AT O ATHYF GET AT A @, o
FIEFT FEAT 07 AR 2w v 1

TE F (Truing)

=g T g 9fRT &7 39 T e fRAT ST & arfe |
I 3T T Hhiwd gH 8% | AT AEET Ziel H ITINT H A
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& qd "1 F< forar siar | 79 & forew 07 afew ¥ fow
F &9 Y W& & Bo@eET U Ry &7 wdqT qqg Arer

G B ghdl 8| AT AT F HO IUAT A =
g&rar o @ (out of true) I THaT 2

T ud @ #A (truing) & F1 uE & Ay e s 2|

arEfe afgan gaw (Grinding wheel dressers)

IEA : W IS & o § o fafarfd e F an g
o FTHT THR & R AU & AT T
o TAF THX & 1 AT & TAATH T

BT & H A I YIS & Rl A & ©T § "X e
397 (Fig 1) (E<I=Ted THY & & §AY) q9T STHATE FAT
g gl

FIN217451

TR I AT | f=a § UF Y 0¥ a & FR & #5 F1%
TRy T gAY Y 9 g« @ et & |

3T X T "R & F IAA a1 IS I I FAT 8 |
"R & TAaT & AT TR S @ qdg § T8ar €1 1@
R AT AR T FON HF Geh FLAT & AL T AT FO0 H
e (expose) FAT 2 |

"R & H ITA Teed qEe % forg o sar & o
TeH IS & awaHar T2 s |

S et ATTF AR TET FIH AT 2 & I W 'R
T AT FT ITIRT FIAT AR

TrEwYE $8¥ (Diamond Dressers) (Fig 2)

T AT HF A FHEA a7l 9 [T 316 20 AT § I
B Ud & e 7 g 2|

7 afedt #t SHE $O¥ & 3@ A GEr A7 Smar 2|

TIHE AT | TF SBICT SHAS, UF &lee¥ I¥ o ear & | o
ASGAT & FTF W T FHST AT 2 |

ufedr 39T %1 Su=hT #9 W (How to use awheel dresser)
(Fig 3)

3T i @Y F & o 3 A R R e w0 F qud
H AT ST & 37 3T I G614 AT & |

FIN217452

GUIDE BLOCK

FIN217453

T B atett TR (finish) %6 % X IR $8 & a8
ST aTelr a¥ 9 s #ar 2|

T % fordt O &7 asir & v 2|

7ET aRSf (fine finish) & ot 3aT &1 X X @& &1
drenr fag atel g% & FEgye (efficient) T S0fT, 9@
e atwe (fine finishing) % o 3= (blunt) STHTE S
fw 7 2

qet L (Abrasive stick)

T FAT Tobl FRAT HY STEXA & ar Teret ST 1 o I
faram ST war & | aweR # glaeret & fog st amten &
UF B F w7 § 917 AT 2|

ETF AT A g4 ¥ T / afd i = (glaging)

ot 2 Tat 2 |
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I U9 9T ArEvel @ At 2ve sraayer (Off-hand grinding with bench and pedestal

grinders)

IEAW : T T F A # o Afafad Ff wv avw i
* ST® 3T HATIHOT HFT TAAT FATAT

* TR 2vg FqEYr F forg s At % A san

+ 99 U9 STRd JEvel #t fwvard sar |

ATEHR U9 &7 | AT TRIYEar 1 Aaeashar 9 i 9% ar
g A HiHaT F ATF ST ATHI FT AT 8 | ey 7few
IX AT F T G I I gC TE F4 b e 2|

AT SV IR & M A7 Gegr ERET & A & aur
frmferfaa =1 ast #%= &1 # =T stmar @ | @<= (scriber)
99 (punches) &+ (chisels) AXTEa® e (twist drills) <t
i aTer &cle ASY AT (single point cutting tools etc) |

3T S€ TTSUSH i o a7 Geeael AT20eT I fohe foar STrar
2! (Figs 1 and 2)

Fig 1

FIN217461

Fig 2

PEDESTAL GRINDER

3T Y130 # UF fAgA AieT aur Aqayvr 9fey @@ & forg &t
e ot 2t 2 | foree & us iR o= 1 g+ arar gfgar qur
Fa¥ o o% wE I AT TfedT e Srn € | F 7 F qawT
geaT % forg afgar geem sa= (safety guards) @ SITd &

T FT AE-ATX 3T FLA & folg UF I 59 9T (coolant
container) =T ST 2 | (Fig 3)

Fig 3

COOLANT
CONTAINER

FIN217463

AT FXA THT A FI T a4 & g g% 9fey & fog
FTA-ITYTT (WOrk-rest) T ST & | 30 ATIR-3% &l 9T &
FgA FHIT e =tev | (Fig 4)

Atat &t e & forg srfafRe s of ey #3 o €|
(Fig4)

FIN217462

s= 7EeeY (Bench grinders) S IgveT &t T S sam
A I AT ATAT & T9T &b HET & oy ITIHLT giar 2|

deved A1EveX (Pedestal grinders) Geted ATSUSY UF AT
(Fe¥ed) ¥ AT ST & o s 9v fRr ¥ e star 21
ST SEAATA WIKT FAT o {6 Srar 21

Fig 4

EYE SHIELD

WORK/TOOL
REST

GRINDING
WHEEL

FIN217464
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Sareq ua faftvsior (Production & Manufacturing)

free (Fitter) - fRfemn

v 2.1.76 & gwtE R=ia

Yemw/fhee 7w, wew 7w, #w s (Radius/Fillet gauge, feeler gauge, hole gauge)

SEAW 39 U & oA # o fafafad wwf ww av e
o IRTT A7 e O w=_w 22
o WX TS FT ATTH AT ITANT FHT IJedd HLAT |

et wa fFe oWt (Radius and fillet gauges): s/@@Et 9%
foreT T 3t 9at & fiee aTet ST 9 gHTEeTe AT et
FXH IS AT &1 T amgpfaar IREw T fhee wEaTr 21
TE 9¥ AT Iead 7 fUeie & ads & 1 St @1 &
oot st et % Rt a¥ & gidt @ 3% el #ed @ 9 3=
STe &g TG WS A fheie A9 wed

¥ FIWGA o1g qET F Al ST & T TA® TRYE AT
Froam areft St &1 g9 T are A e # A 9w
e & faam #ww &g T star 21

Fig 1 ® aTex &1 oY s+t fBrear &0 IRaw a9 gy = &0
I FAT AT | Fig 2 ® 2 3y MU wew 9 a+ fede
F ST &g fheie ST FT ATIANT AT 74T € | 77 Ty

AT &

Fig 1

FIN217611

Fig 2

FIN217612

54

— 9TE % AT FRT 99 U &Y a7 &t A=A (Fig 3)

Fig 3

CHECKING THE CORNER RADIUS
OF A PART BEING FILED TO SHAPE

FIN217613

— faferRT #ew g1 am ww Ifemw F st=AT| (Fig 4)

Fig 4

CHECKING A RADIUS FORMED
BY A MILLING CUTTER

FIN217614

IR 7 fhele T 2 =it & 8¢ ¥ Iuaey 2idl & o= & 7
TET A UX TF geeY ¥ TieaY Y@ 341 simar 21 (Fig 5)

Fig 5

FIN217615

T Gl | TAF wE W IRIH T foe & qi=ma A Fraern
gt 21 (Fig 6)

T TS Tl | ST & AT 8 B &, A1 Ifeaw qar fhae #it
ST 2 = | (Fig 7)



Fig 6

EXTERNAL

INTERNAL

\
/ EXTERNAL

INTERNAL

FIN217616

Fig 7

FIN217617

INTERNAL RADII

EXTERNAL RADII

TAT IS T Blee¥ § & T (AHTT ST AT &, TAT ST TS
I/ X 3ifwa gt 21 (Fig 8)

Fig 8

FIN217618

187 mmd® 0.5 mm&F 9t &
758 15 mma® 0.5 mm % 9si #
15.5& 25 mm a% 0.5 mm & qst &

T-IeT T o STl & | & AT TAF A7 ¢ i<t
are<t fBreaT arer g & a97 18 100 mm argstt % 1 mm & &9
" g9 5t €1 (Fig 9)

Fig 9

FIN217619

I e fafemtor : fFew (NSQF ®R- 5) - 31w 2.1.76 & gwitee faia

AT I FH A A & T, q€ qT o [oF q€ A AU © T
erfavea 7 2|

FrdEvE & FEst (burrs) g7 o |

ST T Aol IREE F e de § & 3 A% #F a7y &7
T Y|

Fig 10 & gurtar a7 & £ fohcie &t oo 7 3wt e Ber
i & sier 2|

e &t fomr J1d w2 & forg s a9 & s w7 |

FEGUS H Flge AFGT qE # A WRIW A7 & AT
fBrear a = #t strawEEar &t |

Fig 11 & 7E gurtar 1 € f& firele &t frem 7 sas agey
el Brear = & a9t 2|

Fig 10

LK

FIN21761A

Fig 11

L

FIN21761B

Ffe o Frear &t T T FAr " €, a §9T a9 & =\
|

Fig 12 ® = gurtar w@r & fF #refavet & a&t G=r & s
ST & fore sgeh g1 Aot e @ 2|

Fig 12

FIN21761C

()]
ol



HeR T ud 39 I99RT (Feeler gauge and uses)
@& (Features) : e I H U& 30q0@ & 999 | o gU

FIGA T TTRA T F F5 =€ B &, o Alers TeT-
e gl 21 (Fig 13)

TAE = &I AleTE I 9G¥ fEa 2t 21 (Fig 13)

B.1.S. &T: WA AT $< sl & =¥ A< IS HIT 8,
STt A 1,2,3 TAT 4 13 & S A € 9 3 =g & 7l

F AIATT AAT-ET B & (FAa" 0.03 mm & 1 mm aF
0.01 mm % =¥ #) | =€ &1 g araraa: 100 mm it 1

Fig 13

FIN21761D

Je18Y (Example)
TRA A% & Ae g 4 § At ge & fefafaa 13
= gid €|

0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.10, 0.15, 0.20,
0.30, 0.40, 0.50.

deRitu® W (Telescopic gauge)

el de & wiaw a9 i G aEen & 9w G S
TMfey & FFaw @@ § afvat gy et @t sftwan den
ST & AT T |

ST A AT AT S A S arel afv @ e &
T aET g A1 | I=° are died & fog g aq
AT ARY| T AT H ITANT FIA q0T AEgH FIA Al
TS qNE § TRYEAT AT 2 |

WY AT HT TART AT 1T @

— g # fiew et ot (mating parts) # #= swTe #
ST AT

— W & AT F AAA TH A A & o |

— e (&fdT =) qur Sta &t AEfT #9 8g Fe/gd
& = AT He FAT

— foafar saeer aut s fafsre s &Y S FRAr ud
Tt o futRa @\ a% a@ 3w &l (Fig 14)

Fig 14

FIN21761E

SEAW 1 3 S & A § o7 ol w6 A ava e
o FAGHIE A & AT F AH FATAT

o FAERITUF T A AT fagaT S

o FAERITOE AT B IA T

AEW w1 % forg Sefientfus TT 1T il & Faitfs a8 Hret
3% U =St T8t HAGAT TaT FXAT 2 |

IaFiT (Uses)

&=, By (slot) Ua stT=ARa @i=t & JT9 % forg T fomam
ST &1

Fatae (Constructional) (Fig 1 9= 2)

TR AT 'T' % STTRT T &1aT € | §0H Seliehifae i 7ear
T HT UF AT fee & ST &1dT & | Wwi¥ § BT aft gt
& AT 37 TenT Tt ST A | (g a1 Bt & 27 351 7 g9 e
% arg afert fw wr Sfee it gaTET 38 Rl ferfa & ot G
ST AT 2 | 30 918 7 {7 & farer foram St @ ofie angsidiex
g |raT St &1 (Fig 3)

Fig 1

N\
-/
FIN217621

56 Ire v fafesior : fRew (NSQF ®R- 5) - st 2.1.76 & awifue R



Fig 2
HANDLE

PLUNGER LOCK
SPRING

FIXED LEG

TELESCOPING LEG (PLUNGER)

FIN217622

FIN217623

3T g 1 (Small hole gauges)

AU T 6 T & T § ITa Bid ¢ | o foog #1 =2
8 mm# 150 mm @& AT 1 F&aT & (MITUTOYO fafsr &

A 155 2 1)

g 1 8.0mm & 12.7 mm
a2 12.7mm & 19.0 mm
g 3 19.0mm & 32.0 mm
qer 4 32.0 mm & 54.0 mm
@ 5 54.0 mm & 90.0 mm
= 6 90.0 mm & 150.0 mm

IGA : W S F A | o FAfafad #f w avw g
* 3tet o7 A & gt A TEE=-T
* et 7 TS #r TETEE FT AU FIAT

* TieT 7 T AU TATRITAF AT & W (range) FT aUA FLAT|

9 mm & fg & Fr=r st & Shientius i & A17 7 J96d 2 |
Be-fBg X wie (slots) # AT & forw ster-fog s =t
ITINT FA |

== (Construction) (Fig 1)

T B A ® UF AR o¥ faew feon § Fsidiga ara (ball)
T gU 7 g% uF oga wdl 8| F & g} Y W awd
gfeat (external threads) &=t &t €1 9= oga ¥ fraa
T Tt €| X Y & AT UF Wi S H @l A1am € AN
T 6 (Fe) e ar &9 oo st 21

forae & R 0¥ uF 9 g6 2ved fe AT €| A Ik eved
F BT A R F gHW IS FA AW qedT & T dqaw &
T FE % ford ater (ball) F aTe¥ gohedr 1

Ster g A uF a1 & S A9 79 & forg s G

ST &, SafF ATEHHIESY ATHAY I¥ ATH FHT T I F
forg IwT fEFar ST 2|

Sier g T 4 7@€ & @< ¥ Iqae €, & 3mm & 13mm &
fog #t #717 @Fa & (MITUTOYO fafRs & srgame 154 §1)

I ue fafemtor : fFew (NSQF ®=- 5) - 31w 2.1.76 & gwitee faia

Fig 1

w
W0

/ HANDLE

-

2 / THIMBLE
=

|

7
o
[~

| j/ PLUNGER
L
/ TUBE

|-

] BALLS

Lr L

==
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g 1 3mm & 5mm

T 2 5mm & 7.5 mm
g 3 7.5mm & 10 mm
g 4 10mm & 13 mm

frere 3T v e 7w Y ST AW T@wa@E (Care and

Maintenance of Feeler, radius and hole gauges)

STANT % gRd a8 fhe 97 | IUTeId € &l 98 FX 3 | T§ a8
AT & (A& BIE TS & qYFA HH (6T JATAT € | € TAqSA
T B AT & W o9 3 A H a9 fobar st |

TOReT 15T § T AT &1 FUST & ATE HEA & 918 Lol § gefard
|

(Wonkee Donkee) # #aTe & & o9 g&HaT & T & forg
TS ITAN | & F d18 8T 69T &AS H 38 @ Al &ffel
F e & forT AT G 8 X | < a9 aF GaAT s«7 Arfed
S a% & 7T AT 87 ar @ Fwwr & | stfafw geen & o
HATAST & & F9 A7 A1 |

STUSTRVT o qHY ST o A famea 391 (preventive measure)
& ©T § TG ST & AT ATLTRA B g7 AT=IRA (covered)
F Ghd € | afe T IS 9 [T AT &, v wifesw AhfaeT

FT TS HT | 38 AR 9T & AT &Y 7fR3[@ar (accuracy)
q OHAEr #¥ S|l gHen gntt| & uhew wdr dfa
(machined) ¥fea® & =T (corrosion) & HTXT STfAafHdam?
(irregularities) fasfaa gt |
STANT & T ASH H ATEH & ATEL0 (casing) § Araam=r
# a< &¢ 3 | 78 ffvaa o & < gear ar faga T8 gtar
& | 9w 719 (fine measuring) A&l aTell 2o 7197, =t dher
(assortment) T @XIET STAT & | wTfees wita HRET 1 Ioar
F, it I UF FHATY HUSTIW (Storage) F SAFAT FAT 2|
TS THY & SIS BIe dTel TT IUA &leh ST STAHEN H ITANT
FY AAT 3 & forg 77¢ e BT & | SIS STt AT I & T@HTA
AT TEwEE & fou o smamt &1 g #1:
o ST & oA & fordt Tt der #Y Sehl T SIS &l & Hie UTg
AR § &
o 3CNT-3(CNT Haa<l H IT F B FY

o DI E aTet AT A1 7 Tt sie e oY @ & aftom
WET TAd AT & ThaT 2 |
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Sarew ua faffmior (Production & Manufacturing)

frew (Fitter) - fgfem

v 2.1.77 - 78 |/ wwitya Rreia

F=a1 &t (Pig Iron)

IgAv: 3 U & A A o el wef A v e
o AEATE: T T SR e ditE angeit & A Sarn

* F= AR F AW (Smelting) H T F=2 WA F AT § @1 U9 IHH ITAWT F GO FLAT
* FaT AET T H IYIHT FHT T I SR (ores) & AW q@TT

o I W (blast furnance) # SATEIE * WA T TATHT
o F= AT F U7 UT ITANT T q0 FIA7

o1 s stfers Wi & @ter &t € wte ang Feedr & | fafve
ST & forg A¥E a¥e & O ATCl @rg °Tqy STANT A AT
gl

AT ITANT F AR AT @ig org O var o & -
— &A1 AteT

— oA dret

— feat w=T

— T AT AT T

ATET U T IoTd FIA & ok fafeat g1

Tre-31a%% (Iron ore) T TS faees H¥a Fear Arer S
oI ST ot & | ST1E ST T STT9I H¥ah HedT AreT ST HLA
#1 fafer #t s (smelting) Fed €1

FT AMET T & o7 wgww Fean A oeaa €
e 1@ (iron ore)

@t (coke)

et (flux)

e 31I& (iron ore)

wE dte s e #-

#erze (Magnetite)

gaTeTze (Hematite)

fermETEeE (Limonite)

Fa+e (Carbonate)

zW fafere sgaTa & ofieT Star & T A8 TFHias €9 § ITde
g 2|

it (coke)

FI T ITATT FTIATIF ThIT FL o FoTT STTTH FHT T&TH FHEAT
& | FTAT HIIATFATES % & | ek T Hla T dle ATk J [erHe
39 A H aedar 2|

et (flux)

are W (blast furnace) ® STET ST aTAT 78 UF @fAo T84
2 | STt 372%F (ore) T AT T[T & TAT TE FITH & Al
STt & freely T & w9 |/ A qar 2|

AT WET § AT ITANT 36T S aTar Mok agH & 2 |

e Wel (Blast furnace) (Fig 1)

Fig 1

EXHAUST
GAS

DOUBLE BELL

COKE

ORE
200°C
LIME STONE

STACK

250C

500C

200C

HOT AIR SUPPLY
FROM STOVES

MOLTEN SLAG
TUYERES

TAPPING HOLE MOLTEN IRON

FIN217711

AT ST F T (semlting) % forg sges Wt arer Wl st
| 3% g FeaT AveT fHerar € | a1 Wl % e Wi e
gl

— ¥te (throat)

- ®&F (stack)

59



atar (bosh)

& (hearth)

— g9 ol Aot FEett (double bell charging machanism)
— ag AT (tuyeres)

T T TE # W= (Smelting in a blast furnace)

TAS I Hoh(ToH &1 TAWT ¢k WSl | Fod T AT Hf AVE STAGH,
FI%h qAT A HT THT TLAT LT ATST (HAT SFATAT 2 |
(Figs1&2)

Fig 2

STOCK HOUSE

MOLTEN SLAG
FOR DISPOSAL

]
LN

DUST CATCHER

BLAST FURNACE

\/

FIN217712

arg AferT (tuyeers) &8 T aTel 39 etfeat (nozzles) # &
gt ® 7 e (hot blast) satfea (forced) &t ST &1

arg AT (tuyeers) & dd & AT AT, TG qH TITAR
(substance) frae T TeeT FXa &, g 1 araA 1000°C &
1700°C & #ex Y&t ¢ |

AR & S UF e (flux) & €T & F1F FaT 8, AT I
(ore) ® sTaifSa At & AT F¥k I= U= #F (slag) & &7
H g3l adT & STt foaet g & X axar & | 4% (slag) & wF-
oz & amex fae fomm ST &1

o ¢ fog g 3® ana % oW 9% fee | v A
e foram st 21

foreer e &t U fr-as # gt 3T S @ et e e
F G99 § of ST oA 2|

T el & U7 U9 g (Properties and use of pig-
iron)

e (smelting) ST % awa fT SR st stent wrEr
" T, e, e, BERRT TIq7 TS, F T FHLdT
& | FTET HY I= WEAT § F=AT AreT a8 FI U Y (brittle)
I AT & A g8 FE IR awg a9 F aEE @l ®
ST |

FA(Y F=4 At F R fFar qur g e s 2|
T FE d¥E H el UF T IATed F3d & forg Iugir
ST 21
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AT @tEr (F%R) (Cast iron (types))

IEAW: T TS & A § o7 e w6 Fw av e
e Atm TR & ToET @ F AW T@E

* TF WHX & goal @lg & 0T AT

* J&F THR & Al Alg HT ITIWT S|

AT AT ATAXA, Fa AT Aefiwia #1 uF g 1 389
FTEA H1 AT 2 A 4% aF 2idr 2|

ZoaT |e & g% (Types of castiron)
fAvT T FT Torar teT FiaT € -

- [T FA4T oAteT (grey cast iron)

- =d goar areT (white cast iron)

- 3T FEA goaT AreT (malleable cast iron)
- %fRrer gear &teT (nodular cast iron)

[T goraT @er (Grey cast iron)

HIfA-g=1t @1 gaArs & fore 38 s ST R S @
@ s & wefa ot T ot " 2|

Il & AT, A, FA12S-TF AT gAaT e F a1 A1 &
Fif% FHTHR T & a1 T g7 TRATT (dimension) &g s+
T&d &l

YHIEEC & AET & FHILO FAaT Sl qa9 FT=BI aqRT U
TSI ade T8 FXar 2|

T & FHET TAAF FH ST & I FAAT Arel § TSI
averar (fluidity) gt & e sfeer wfer it awrg o Tt 21

T ST Ale & AYA-geq AT A1 € Ffh o8 F9 FF F9
FEA UF Y #F Fefuere (chattering) it #9 e & @&
2l

famT TaTr & =T FaT AveT agd & WX (brittle) FtaT & Y
3Tt a9 dred (tensile strength) F7 gt & | 58 FTR0T 37
Sforae U ATHTT Hed atet i 1 a8 IJTANT A=Y b
STAT |

T AT e &1 0 a F forw e 37 faser, wifie,
AT ST A & TATT FAET AT 2 |

X TAAT AT AT BT & T IHH AT U Fl TASHHA
FIAT AT 2 |

a0 geat |t (White cast iron)

IE qgd HSIY EAT & qAT gAST TN FfST et & 37T g
FOT 3 UG GGl &0 a9 & forg ITFNT f&3har sar & s
sqedurerelt 2|

T FAAT ATST [HCAHIA %0 AAT H FH FIA gQ sl & 3T

FH TAET SMaT &1 o 36 Y & der fhar s ar g
Saarg & sffaa (chilled) geraT wteT Fed & |

AT AT ATS FT AT ABT ST ST Tl T |

e FEAT goan @ret (Malleable cast iron)

IH FAAT Al WYY FAd Ale Hl A9eAT AT q=ar, aA
e q47 fHSuA giar 2

AT FAAT AR F AW FAMY AT AT 30 HE qF FEAT
STATRA FIA U ATH TEHATT goaT ATl Jram AT & |

ufRe (Nodular) gear st (Nodular cast iron)

IE ATHA TEHA FAAT Are 0 qifq gwar & | dfa g7 fomr
foreft ST ST & aAmEr et 2 | 7R (nodular) geE
F TSTAT ATALA-SHLZA ATALA THUTESA AT AT F8d & |

A AT AT ATAAT, TATg ARAAT, TE-Fe AIHaT a=(r
FIIXAT Bie(l & | THHT TAATH FH B 2 |

e FEAE (malleable) @@ #fRrer (nodular) =&t @ie &1
ST 87 wefi 9ot g & forg faRem St @ W 9w s=
a9 gfdee (tensile stress) @47 T (moderate) 3TETa ST
ST ¥ | TEHT T B @ETeAT 2idT @ AT W T FATE
et § ITFNT AT ST FHAT 2

I ue faftor : R (NSQF ®2- 5) - 3rvm| 2.1.77-78 & qwitee faia 61



Sarew ua fafemior (Production & Manufacturing)

few (Fitter) - Tl sttt

T 2.2.79-80 & wwtda Rrata

IR & | siatd =waar %t sawsar (Necessity of Interchangeability in engineering

field)

IgET: 39 9IS F oA # o fforfaa w Fwe avw e
* I SaUEA % AW U At qarn

o Jafaf@aar FT A TaT=T

o farfie womelt #t srravEEar FaET

* fofrew da feem somelt & i 7@ & a0 qam|

g Sare (Mass production)

IE TR FT aTeqd faeft 3FTE (unit), STaaa AT Ist & a<t deT
H Jeqriad FAT 2|

9g ITeA & @ (Advanteges of mass production)
sagat & famior &1 qw &9 8 S |

ot ot A A T 2

fafi=® ot (spare parts) sETT & et @@ 2 |

Ig Saate A gieat (Disadvantages og mass production)
T s #t wefT @t SR wedT 21

T U =R &7 STewa Tedt &1

TR GEAATHY AT H SE AT AT FEAT 9T & |
TRISTE @ FHTHr Tfe g &

IIATHF {1 (Selective assembly)

Fig ¥ Ia@Te® UF X TS Gt 7 < Tafea
T & | Fig 18 ¥ & fF 9% 7 UF Jtee 9% & 1 a7 2 |
3 THIY & AT 6T T aTet UF 73 & | ST A& HfoA
& Fifh gk forg sifafRs g=it & el & SamT g=ar 21

¥ =g=TeRs w9 (Non Selective assembly)

TF & |15 UF TSI & atee T Hig Wl 7€ a7 G5l & | 30 THR
& HATSTT asft & 60 S @ & a1 @ &7 fFar o awar 21
AL Y S & FAIfF Afafh 9= (spare parts) STaTHT
# firr o3 21 (Fig 2)

Y TATE® SO | FaTal & S A= eEaar
Frerett 21

ST SIANRT IEEA AT TGIATEH A TAATHE AT
# wE e T2 2| e o 3o faviv oRkferfeet § s o
TIATHF G fFaT Smar 2|

safafemTar (interchangeability)

S IS T TgAATEA {HAT ST € oY Af T siafafasear T 8t
AT g IATET & I3 Aadd A8l @ A1ar | At faw=ar 7 &t ar
Ig IATET & H5 AT A8l €8 ST | SiAfEAHIAT FT A
& f& o €t ave & ot faedt ot arfes g ot oft etema & aam

62

Fig 1

FIN227911

Fig 2

NON-SELECTIVE ASSEMBLY
INTERCHANGEAB ILITY

FIN227912

ST ST 37 FaToTe & aae fom et srfafRes gam & 3= e
ST @F A T famr Fwnt #@ gwifaa B gu dufoa 8w |

forfre st & s (Necessity of the limit system)
afe s/aFa w8 af S ag IAed | UF & a1 &
AT TSAT AT {eT HWT L & | i ATIET THIH TS ATEA
TR AT THAT AT IJqF TE! Q13 § FS A= i Agafa
& STt & | 7w Tt & 7% e daee & e T wwfaa
¥ | 39 T faae afed argst &1 aRAraw @a7 afama (limit
dimensioning) FEdTaT 2 |

&t (components) & AT 9R#ATI (limit dimensioning) &
fordt ATk & ®9 |/ i goret (limit system) #1 ara e
ST &1

ISO (sraeisitsr &= &@wew) & fafaden (specifications)®
s 97 ff d g fafiew @i frem & fafay ams
sorTferat &7 qre o Strar &1

F WA (TR A 3feEw wued) gwr @
fafie da fbe &t worrelt stoeg Sl 21

forfore da ke it st smonferrt (Other systems of limits and
fits)

ST | @913 (International Std. org. (1ISO))




forfest AT worelt (BSS)
ST AT (DIN)

ffe wa fe it wd "Ws yoielt st (The indian standard system of limits &

fits - terminology)

IR T IS & A | o7 fwaforfad w1 FA AT 26
* BIS & simiia forfew ud e it wremaell &1 qHATT
* BIS % 3jaitq fafie v fhe & 7® =Tl *t THATAT|

|1=A (Size)
e F AT § T A g & = R o Al aw
e 2|

Ha |rsA (Basic Size)
7% 9% e & fora ¥ e & e iy s €1 (Fig 1)

Fig 1

SIMPLIFIED SCHEMATIC DIAGRAM OF

CLEARANCE FIT
HOLE

ZERO LINE

LOWER DEVIATION
UPPER DEVIATION

TOLERANCE

BASIC SIZE

LOWER DEVIATION

TOLERANCE

UPPER DEVIATION

ZERO LINE OR LINE OF

MAXIMUM DIA
MIN DIA

ZERO DEVIATION

MIN DIA

MAX DIA
BASIC SIZE

FIN227921

qreafa® @ (Actual Size)

IE TeH HT Al A1 & ST IHF IcATGT F oA AT a1 &
forctar 2| wfe stawat v @igd FIAT & ar g4 I "o W
et (limit) % &= § T@ar giar 21

AT ¥ AW (Limits of size)

3t 9¥W (extreme) AT ATES BT & fored fiw & smiex
el & gt & (Fig 2) & wae: stfeaaw o =aaw i
gl

TS A Afwaw HAT (Maximum limit of size)

Ig g1 dATe § <7 arr gar | (Fig 2) areeft (1)

AT H AR g (Minimum limit of size)

Ig gt dATST § Sier arar atar €1 (Fig 2) aweft (1)

&= (Hole)

BIS #t wurelt # farfire da fire & forg famft wew & sm=afkw
TGO (AR g€ daArHE 7 &) i 7 (hole) #F A fe=AT
STt 21 (Fig 3)

Fig 2

UPPER —
DEVIATION

— LOWER DEVIATION

TOLERANCE

ZERO

LINE

BASIC

SIZE

MIN LIMIT

OF SIZE

MAX LIMIT

OF SIZE

TOLERANCE ZONE

s !

ZERO LINE

C TOLERANCE

——FUNDAMENTAL DEVIATION

FIN227922

Fig 3

FIN227923
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FAH FaFAT FT ATHRT 3= e ATHT & ATHTT
Fo EREEI fa=e STfeRaw & *AAH HHAT
1 +.008
20 - .005 +0.008 -0.005 20.008 19.995
2 +.028
20 + .007 +0.028 +0.007 20.028 20.007
3 -.012
20 - .021 -0.012 -0.021 19.988 19.979
A® (Shaft)
. . . Fig 4
BIS &t wurteft # forfare da five & forw fanedt =res & amgr aeront
(A% a® FAATHR T &) F 9% (shaft) & AT fF=T StTAw g1 /\
(Fig 3) +
fe=re= (Deviation)
N ]
ag Y aTEs T IuET WA g A1ET & dra ST 25 H7
AR BHAT 8| AT AT, FHUMHS TIaT I 8 qaT 2 | 3
INDICATION CAPITAL LETTERS REFER TOHOLES OR &
FOR HOLES INSIDE DIMENSIONS e.g 25 H7 g
F93 fa=e= (Lower Deviation) &

IE AIES A AfTHAH AT A IS dad g1 st (Basic
size) & ST 3t &t & | (Fig 2) arfersr (1)
e fa=e= (Lower Deviation)

TE AIES A FAAT AT AT JEAT TN TA AT T A0
=¥ 2| (Fig 2) areft (1)

Fa e ag e & o aew A srfitemaw
Fatar 2 | Freen fraem a7 feem & o angw & =raw
AT FaTar 2

areata® == (Actual deviation)

7T aTEfaE ATFR (actual size) HT IqF ATET TAYT ATHT
(corresponding basic size) & #ex st T 3= StaT & |

Tt@eq (Tolerance)

7T ATEA W ATEHAN HAT UF AT HAT F A 2| T
HT GATHS BiAT & a4 foar e wefts & " g @ &
STl 1 (Fig 2)

= @ (Zero line)
SIRIH T&TEferEl Ff qT6 § TEIA F3A | I ¥@T o A5

(basic size) &t aftia F#IAT | 30 @7 & g fa=em & T@r
+ft =4 21 (Fig 1 & 2)

#a fme= (Fundamental deviation)

BIS ottt # 25 Fayd fawa € foe sreret & wefia famn
ST | (ST o B & forg aun stet snw e & o) st
fz (hole) ¥frg ABCD.........Z RRFILOQ&W 7t £ 1 (Fig 4)

IUE & afafh e & 9w d< JS, ZA, ZB @t ZC st
aTfaet g T €| 7ET F I &t aArae & forg CD, EF &Y
FG@E@%I(@H‘#IS:Q‘]QWIIJQ?Q)

TTRe % forg @vit 25 e doha Sid el | ITANT (U S
£l (Fig 5)

Fig 5

INDICATION
FOR SHAFTS 25e8

SMALL LETTERS REFER TO SHAFTS
OR OUTSIDE DIMENSIONS e.g. 25 e8

FIN227925

I @1 % ATIE @fewar &7 (tolerance zone) Fig 6 @
Fig 7 # wef¥a € -

Fig 6

>
ee)

%]

FIN227926

CAPITAL LETTERS INDICATE FUNDAMENTAL DEVIATION OF HOLES
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Fig 7
zb A
Z

SMALL LETTER INDICATE FUNDAMENTAL DEVIATION OF SHAFTS

FIN227927

Fig 10

il

I
ITO11T0O1 2 3 4 5|6 7 8 9 10 11(12 13 14 15 16

‘ GAUGES FITS COARSE
I

TOLERANCE

FIN22792A

Farfrer ot & fve (fits) wma #3t & forg sersg@ (fun-
damental) fa=e= 29 &1 (Fig 8 @ 9)

Fig 8

HOLE
TOLERANCE

T

(o)

I

m

o

>

(2]

(7]

2]

<

*

=

m

=
FIN227928

(AT F AN IATSA N TYTHAAT N AT FLal 2|

TF AHE 91¢ | qAHd (F=9ed 0F e & Tod® dq0 & oy
FT T et fS=ee aeit 500 mm % & arger TS @t
T2 (1S919)

Zteia e (Tolerance size)
TEH A A1ES g oA a9 Sy IS ear 2 |
Jq1EY9T (Example)

f57 &1 gar 9@ (basic size) 25 ¥ IHHT ARWAT ATHR
(tolerance size) 25H7 & | yerya fa=rew (fundamental devia-
tion) =1&T¥ weiw (letter symbol) H i a@fgwar svft (grade
of tolerance) # 3f& Wdt® (number symbol) 7 & geTiaT T
1 (Fig 11)

Fig 9

FIN227929

SHAFT BASIS SYSTEM

Fig 11

025 H7
\
\
[
[
[
[
\
\

FIN22792B

A atewEr (Fundamental tolerance)

T8 crowd & A9y (grade of tolerance) ¥t #=T ST@T €1
ARATT ATS Jorreil | {87 (hole) U smwe (shaft) g+ & forg
TRAT-TdATh & Jaffa etaed &0 Sviar €13 T 01, 1T 0,
T 1T16 a= & &1 (Fig 10) a2 &&AT a8 ereRd
8 & Jefa Fear |

I ue fafetor : e (NSQF @=- 5) - 319 2.2.79-80 & "Wt fraia

9T &7 ¥l AT (basic size) 25 €| IuHT FRWAT AR
(toIerancesize)25e8%lWﬁawr(fundamentaldeviation)
75T werw (letter symbol) e 3T @fewpar sivfy (grade of
tolerance) & si% Weis (number symbol) 8 & gurtaT 1T & |
(Fig 12)

Fig 12

|
|
|
I
225 ¢8

FIN22792C

(o]
ol



TIT FT U a7 I (range) & 25 Yada fa=ew a=m 18
e it % AT & I ST g 2 |

IEY9T (Example)

Fig 13 # u# &7 25 £ 0.2 & wefdia far mar & fraewr arert
7g & f% 25 mm o anEst qur + 0.2 f=ew Fad 2|

ST Tee giua e @ @, g afmm (basic dimen-
sion) == Tfad (permissible variation) fa=e= (devia-
tion) Feemar 2|

33O 25 £ 0.2 § + 0.2 9\ 25 mm =H F fBF &
fa=em 21 (Fig 13) 5o aed € & fog &1 ag ass 71
g foraer afmmT (dimension) fafofaa & &= €1

25+ 0.2=25.2 mm
FYar 25 -0.2 =24.8 mm

Fig 13

TOLERANCED

SIZE OF HOLE 25402

FIN22792D

25.2 mm sfersaw i 21 (Fig 14)
24.8 mm =Faw @ #1 (Fig 15)

Fig 14 Fig 15

R

FIN22792E

stferaw U7 Aaw fffe % e #t faed (tolerance) Fea
g 7=t efewe 0.4mm 21 Fig 16

Fig 16

FIN2279F

Fig 17

FIN22792G

IS 696 % HATATY FTET & Thel % T A TEH! HT TRATIA
FIQA qHT (¥ T qled =<6 far S(rar 21

WA AF & JA e va st autiweor (Fits and their classification as per the

Indian Standard)

SgaT: 9 96 F o A o Ffortaa w0 Fw atw e
» WA AWF & Jgar e &t qfwmen 39

* ARAE AF F wgar faftea 9o frew # wmmatemt (terms) & g @@

o g% fhe & M T IITEO F@TAT
« fafmr =t F 9w & w0 | R T geE # ot s

fre (fit)

HAT (assembly) & Td famTett # o7 F d@eW # & fam
gt (mating parts), f&g ¥ omve & &= & avay &t e (fit)
Fed 2|

fre & srfyr=afte (Expression of afit)
fihe & =16 F & g FETw IaHT q @ (A OF u7

aITFe 3 & forg IvafTe @) fora w2 fog & forg wdie aum
e % forg et forat stmaT 21

Jq1E¥9T (Example)

H7
30 H7/g6 a1 30 H7 — g6 et 30
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g (Clearance)

fdt fhe # @& (clearance) &% & A& quT M9 &
AT & T =Y ST & S Tad &1 gidr 2 |

s fe (clearance fit)

7% 98 e & o1 weg awnr ar €| u=t ¥y &1 affwr
(tolerance) &= whe & ARWAT (tolerance) &% & FAX
Tear 1 (Fig 1)

TOLERANCE ZONE

OF HOLE
TOLERANCE ZONE
OF SHAFT

()
0 _77A Hoie
0

SHAFT <7 SHAFT

Fig 1

HOLE

FIN227931

Iqre¥er 20 H7/g6 (Example 20 H7/g6)

R ™ fhe &, &w 91¢ & fa=et ITa Y g 2|
w g 20 H7 % forg &w drforsr + 21 & ara €1
¥ " wiEwe | fa"e #t awidr 2|

(1 micrometre = 0.001 mm)

fog &t w20 + 0.021 = 20.021 mm ¥ 20 + 0 =
20.000mm. (Fig.2)

Fig 2

220.021
220.000
I

20 H7

FIN227932

20 g6 T ¥ fory AT F & BT & — 7
-20
T THE e @y (limits) €
20-0.007 =19.993 mm
20 -0.020 = 19.980 mm (Fig 3)

HAfrraw stk (Max. clearance)

s fhe sreaT ssiad (transition) e # 7 i a7
o da =@aw e F = s=w 2| (Fig 4)

Fig3
@ o
& 3 §
+ 2| 2 - -
[SEERSY >
3
20 g6 5
2
z
Fig4
SHAFT
N 3
HOLE
HOLE
NN
3
5
MAXIMUM CLEARANCE ———— ¢
o

AaH ;e (Minimum clearance)

we e # 78 JAaw fog da siftman amve & 9 o g |
(Fig 5)

Fig 5

HOLE — MINIMUM
CLEARANCE

SHAFT

FIN227935

Faw wwe 20.000 - 19.993 = 0.007mm (Fig 6)

Fig 6 Fig 6(a)

0.007
0.041

FIN227936

srfraw e 20.021 - 19.980 = 0.041 mm (Fig 7)

Fig 7
— INTERFERANCE

HOLE

FIN227937

g U arwe % @9 g9 FFH TEdT 2 | FE AT fhe 2|

Iare ue fafeator : e (NSQF @R- 5) - 313 2.2.79-80 | wwitaa Rgia 67



Ffa®Tor (Interference)

T G & Teo (S5 & gt auT I & e & 419 A7
ST & | T9T qed /T giar & | 5 ferfa & s qea o &
T &Har 21

Ffa®w¥oT f%e (Interference fit)

7% e weg =fdsewr = Fxar 2| F=t B &1 afewEr
(tolerance) &= @ e & ARWAT (tolerance) &7 & Hi=

& 21 (Fig 8)

HOLE ®

Igrewer (Example) fe (Fit) 25 H7/p6 (Fig 9)

Fig 8

225.021
225.000
225.022
225.035

FIN227938

Fig 9
SHAFT

N J
N SHAFT q ;

HOLE

HOLE

FIN227939

MAXIMUM INTERFERANCE

&g £ damg (limits) 25,000 @91 Fit 25.021 mm Rl
IS &7 STy (limits) 25,022 a1 Fit 25.035 mm IR
aea &g & o<1 8tar | 78 afawe fhe g1

Ffepaw axfawor (Maximum interference) (Fig 10)

fareft @rfaaeor e srrar siee fhe & 9% Faaw fox i7
Afrhaw o T AeETiUd v €1 (Fig 10)

Y

HOLE

Fig 10

— MINIMUM
INTERFERANCE

FIN22793A

FAaw Afawwor (Minimum interference)

foreft =faaeor fhe # e wftwaw fox d9 JEaw o &
Frerrfordtr s &1 (Fig 11)

Fig 11
HOLE HOLE

Vgld VB ez

SHAFT SHAFT HOLE
TRANSITION FIT

SHAFT
K 1

FIN22793B

Fig 9 # wefiia Semexw #

sAferspaw @faser = 25.035 — 25.000 = 0.035
AW AT = 25.022 — 25.021 = 0.001
AR e (Transition fit)

7% 9% e & S &Y st ar i axfawor (interfer-
ence) T a1 & | I 37 THN & e &1 I1%F greT vefvE
faaT st @ at 8% (hole) 4 wiTwe & 2t & UF EX &
I B 21 (Fig 12)

Sareww - fke 75 H8/j7 (Fig 13)

Fig 12
75 H8/7

— 0.058
—0.018

SHAFT /

HOLE ®

275.046
275.000
274.988

275.018

FIN22793C

oz @ @\Y (limits) 75.000 @1 75.046 mm @97 ITHE &1

Fig 13

HOLE

ZERO LINE

BASIC HOLE

FIN22793D

AT (limits) 75.018 4T 74.988 mm =1
stfersram st (Clearance) 5.046 - 74.988 = 0.058 mm

afe &= 75.000 quT smFe 75.018 mm &t ar e B
AT 0.018 mm a7 2| aRvmm @eT AFAfaswewr (interfer-
ence) | I& TF A=hiciA fhe & FfF goa s fhe
et Ffaseor fhe s gtar &1

= senRa woret (Hole basis system)

forfore da fiee &Y Wi gorelt # stet fafsm o &t fire o &g
fosg @1 aTEsT RN TEar @ Y ITwe &7 J15ST Tear dedT & a8t
=0 fog smufa gt wer s 21

s fog smaTia gurmett (hole basis system) &1 AT et
St 8, ar fost ¥ fod yaya fasew sd@® (funamental
deviation symbol) "H' FAT Sttt €| 84T 39 for, it o
(hole) fa=ra (lower deviation) = 2 | (Fig 14)

Fig 14
ZERO LINE

SHAFT

FIN22793E

BASIC SHAFT
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MR AT oIt (Shaft basic system) Aferpae &g AmemRa Jomelr sTaTE ATt € | 7w gafog € fF

Ferfire o e 1 e ST rg e o & e T 39 ﬁz%ﬁwﬁ%mﬁgwﬂmwﬁwaﬁm
TR T AT Y et & A For AT AT e A et O o € FE 7@ ATl 81 weg fow # wie aivadd
TH ITTE ATHTRA TUITEAT FBT AT & | e SATETRA Joredt & FYAT At Ff3T BTt € | gk faf¥es fow awm & forg wrr
e % forg gered fasrer 6 widd H g1 ST 8| 7w g AT 1 STA & foear e &

€ Fif% H e &7 a3t f=em = €1 38 97 omwe (basic  fom smaRa da e smenfa @ & forg i @t & ke

Shaft)%ﬁ'%l(Fig15) (Fig 15)#93%%QTF&%|
Fig 15
[/ )] ToL.ZONE OF HOLE
NN ToL.ZONE OF SHAFT
v
CLEARANCE FIT _
AN
TRANSITION FIT WZ__////I)///////%
NN
INTERFERENCE FIT ,
v
DISPOSITION OF TOLERANCE ZONES FOR THE THREE CLASSES OF FIT
[N\
JATZETA ) =
= NN
2
HOLE BASIS SYSTEM "gJ SHAFT BASIS SYSTEM
EXAMPLES ILLUSTRATING THE HOLE BASIS AND SHAFT BASIS SYSTEM ?

forfie da fie it woTrelt -AT=+ =1 1 92T (The B IS system of limits and fits - Reading
the standard chart)

IET: T TS & o | o fawforfad F # A g
o A fafie (i) ToTrelt I @ SEET a9 AEw # A AW F |

AF 41¢ § 57 uF we (Shaft) a1 # U 500 mm as & 39% a1% =1¢ afey aur fae Afed argwE 7 Ry ™ e da
T &l €1 (1S 919 -1963) | g6 25 goryd fawermt qar 18 = wor fomree At #fSre | degamege-amst § sy
T AR (tolerance) & @+fit @I % forw Sy (upper) ST SIETHT ST HI AIEST HIATY AT HIorC |

tq fr=er (lower) f=em & forg amest I &t 21 FaTEReT (Example)

&% (hole) & Fa<T fa=er &t ES g1 a1 fA=ret fa=rerw &t El 30 H7 (Fig 1)
g7 & fhar oar @) gt e e & S A uw
fet fa=er &7 FHE: es 9T ef g7 =<6 AT AT 21 Fig 1

ES #1971 %9 ECART SUPERIEUR &1 “ EI” T 931
wq ECARTINFERIURZ | _

@30 H7
@40 g6

¢ & AW A AT (Determining the limits from the

FIN227941

chart)
e A B 7 sriafs am & e g @l IT TF ATARF AOA €| 37 THR eF fow ¥ fog = dwr
A ATHT F AE FX | =Tfeu|

‘_‘ﬁE Elﬁﬁl"'{ W ﬁw (fundamental deViation) Qﬂ Eﬁ’?ﬁ'ﬂ 13\?,[ IS 30 mm %| ERBEETES 30 a' 40 T FT T a%'q|
UT (tolerance grade) & HAS &t Al HHTT |

Iare ue fafeaior : e (NSQF @R- 5) - 319 2.2.79-80 | #witaa Rgia 69



T 30 mm o A5 & H7 407 & forg #1gs= # ES U7 El zaforg o =Faw @ (limit) 30 + 0.000 = 30.000mm |
1 7 e Fore | T AT 40 g6 A 7T T AR

et o & - IS 2709 & STET eieRd &= (tolerance zone) T &ATST
gafery 3t foox T stfermaw @ (limit) 30 + 0.025 = 30.025mm (limits) % ferg arforsr & 1€ 1
gl

e s e siw e afs fmew 4500: 1969 (British standard limits and fits BS 4500: 1969)

see etevw ue (International Tolerance Grades (IT))
foreft faeiw I T 9% & forg fafme eterda &t o s g1 & wrers T Argwnfiex § e’y & [Um]

AT o & D fiefefiee 4 wafiar s R & [mim]

T=1002 x (6-1) (0.45 x ID +0.001x D) ITG,IT ¥ T &Tee quiieh 2 |

NOMINAL (BASIC) SIZES

&) AT eae| UT INCL a%

S INCL 7% IT4 IT5 IT6 | IT7 IT8 IT9 IT10 | IT11 | IT12 | IT13

0 0.12 0.12 015 | 0.25| 0.4 0.6 1.0 16 | 25 | 4 6
0.12 0.24 0.15 020 | 03 | 05 0.7 1.2 18 |30 |5 7
0.24 0.40 0.15 025 | 04 |06 0.9 14 2.2 35 | 6 9
0.40 0.71 0.2 0.3 04 |07 1.0 1.6 28 |40 |7 10
0.71 1.19 0.25 0.4 05 |08 12 | 20 35 |50 |8 12
1.19 1.97 0.3 0.4 06 |10 16 | 25 40 | 6 10 16
1.97 3.15 0.3 0.5 07 |12 18 | 30 45 | 7 12 18
3.15 4.73 0.4 0.6 09 |14 22 | 35 5 9 14 |2
473 7.09 0.5 0.7 10 |16 25 | 40 6 10 16 |25
7.09 9.85 0.6 0.8 12 |18 28 | 45 7 12 18 |28
9.85 12.41 0.6 0.9 12 |20 30 | 50 8 12 | 20 30
12.41 15.75 0.7 1.0 14 |22 35 | 6 9 14 | 2 35
15.75 19.69 0.8 1.0 163 |25 4 6 10 16 |25 |40
19.69 30.09 0.9 1.2 20 |3 5 8 12 20 30 50
30.09 41.49 1.0 1.6 25 |4 6 10 16 25 | 40 60
41.49 56.19 1.2 2.0 3 5 8 12 20 30 50 80
56.19 76.39 16 25 4 6 10 16 25 40 | 60 100
76.39 100.9 2.0 3 5 8 12 20 30 50 80 125
100.9 131.9 2.5 4 6 10 16 25 40 60 100 | 160
131.9 171.9 3 5 8 12 20 30 50 80 125 | 200
171.9 200 4 6 10 |16 25 40 60 100 | 160 | 250

TF ¥ & e |/ TreRH (0.001)
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Sarew ua fatemior (Production & Manufacturing)

few (Fitter) - fefem sravarett

v 2.2.81 & wwtaa R

atae = oW (Vernier height gauge)

IEA : W IS & oA § o fafarfed w0 F an g
o AT SETE O & WET ®t q@==AT AT A TaqTT

o AT T AR At FATEE Fvear | Tarn

o afEY SETE A A w1 fagiwar #i qamEr

o SifaRar ® affar e i % Rt soaet &1 gg=mmEr |

atax =g 7w % O (Parts of a vernier height gauge)
(Fig1)

Fig 1

HH|\H\|HH|HH|H\
10 11

FIN228111

SEES

TES F AT

afiore w6

T Thel

HIEAY TESIET TATES

HIEAY TES(ET A

J&K @t &

L @R e

Fi=a S=E T Y ey fagiwar (Constructional features
of a vernier height gauge) s9&T sATae afda¥ Hefiae &

a%e &1 el & Tg 7% e ferfa 7 gidt € | ggar 719 st affax
FATL # ALE BIAT ©

72

I ¢ M m o O W >»

¥ 9% g=1 (main scale) W19 &7 ST WAl % qr-are 39
# +ff o oA €| gEw w@e 7 S9eT (jaw) e wEar & e
7¥ fafay d@feat (attachments) e &t ST At & | STe=T
(jaw) g=x T3S F GHTE{od AT (integral part) 21

affere Wi, ger fere & =1 ear © o, #fgw afkmmat #t geq
& T AT £ TRAT & T8+ & fordt stenifera o mon €| ger
wEE & g qaEe (finer adjustment) ®EE & SteT =T
| erg ATl & ATy S ud A (steps) F A % ford
forster digve Bhzav =i & AT 9 sae (moveable jaw) #1 fawga
ST fFaT STTaT € | 59 3w & ford @it (attachment) st&e
F FAT G AT A= F Formy T Sar €1 39 AR 9T A9 &
HIeTE HT AT TEAT =AM |

SET & Hiers STH (instument) w¥ fafea wedr &1 affax
T & T & 57 ITHL &7 steawiE® 0.02 mm e | 5 =
e (lower plane) & AT A« &1 SATTTIHAT Bidl &, AT T ST
(moveable jaw) T¥ sfThee BRTEaT T ITAET F AT ST 2 |
AT T B AT § 9 TS & a1 FA07 q¢hA date (sliding
attachment) &t 17 7¥ TS5 HATE I T ST HahelT € | Al
=t wrdt (vernier height gauge) 0& 1000 mm & T &1%aT
#r Aot § Iuerer 2|

FIN228112

STRAIGHT SCRIBER

OFFSET SCRIBER

afvae F=E 7w #1 fmwar (Functional features of the
vernier height gauge) A¥%a @< & T & JfHaY HamE
AT & ITANT AT STt & | A WI1gE & 9o & forg wmge &
AT AT T AT FIEAL TSHATT WATES FT Il HIAT A1 |
A TATES & AT BT [6g ATt Bh1ga #t Ifd Ha18 WET
He FEAT AT | IfHd FATE e F & fory wgaw vesifeeT @ge
& @t ferfa & waar 3|



TEr g X fafed 3= & o ©gey F #EAY tewwdHe |
IS < & ST et oan 2 | @et fafed R #37 & A 7w
wEs & g foxfa & wear @i |

sy afiax gEe a9 & Us fEia W e o 2|
I ST oG H B WS F AW H o 4 G § TAAT AT 2 |
&I 1SS H Teat e F3 & ford g8 s Refisr #Agera
Fhfasw & @y fesmea e Smar €| gaet geEar & a6 it
e o faAT wirge & o UfSes SETE uR AT G § | e
ooft SRt & o I =Tge A, ATIRT B8 ST A H1F FLAT
| STRRTF T3 & ford g @t % A SIEHA F qC FA &
A

TRIBT 719 F3  ford 3o aftay $=rE o | wsfer 8=
Thet oft &t & | forass asie & 919 | SAaredt Tafadt w9 St
gl

T A STy Ay FaTE A § wnaen g aw
¥ ¥ e ffae es & 21 Fig 3

Fig 3

N VERNIER HEIGHT GAUGE
= WITH RACK AND PINION
N ARRANGEMENT

KNOB FOR RAPID
AND FINE ADJUSTMENT

FIN228113

(Various applications of avernier height gauge) af{a<

A I g w7 8§ o A< FET & o ITEnT gar 2
(Fig 4)

e &1 AeE A aredt TR F 7197 % forg g5 ST
o StTar =)

Fig 4

ANGLE PLATE

VERNIER HEIGHT
GAUGE

SURFACE PLATE

FIN228114

ST FT =1, fU &7 9T, THATwTr Y Schegar e Ara
& forg afFiae ST I & A7 S §feshey &1 ST e stan
gl

THHT ITANT TELS J1O & ford off Siar & | ATHae Bhrgay af
wee & = aer &0 71T @ 2 |

AR TEE T TAARE /R AaT @ | at gt |

FVEY EEC AW W FEWE JR T@E@E (Care and

maintenance of vernier height gauge)

o affaT erEe A &1 STANT XA F aE Th a6, g9 F &
% F ATE FY

STANT FIA F A7 I8 AW © {5 T S =1e saoi
% forg st At eTse 9 & 1 1 A= A A A
TAT & AT B TATET F qa T 2 |

« IR 8TEE A & &9 9% dd & g3 ST UF FIS § AT FY
MY FfTT et &t AW NS &7 T g AW 9w NS ©Ee
Exdl
AT BT AT Tt BT LS & BATGTY T8 ATATIXIT | TR
T ST =Ry

o ATYEAY BT5C A ITANT H T 817 I 37 GL(&Td @A & ford
GIEATHS ATIL & a1 A & |

fFrafid =7 & oo €T T & {9 # ST FeAT ARy
7T gAfeaa FT AT 1T F 7% & 31 & T F @I 2
B
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Sareq ua faftvsior (Production & Manufacturing)

frev (Fitter) - MW srweet

v 2.2.82 & gwE f=ia

fueat @ter (Wrought iron and plain carbon steels)

SgAT: g9 96 F o A o Ffortaa wwf Fwe aw e
o fear @R F SAEA THEAT FT T FIAT
o fiear @tE & TOT T ITANT F qUA FAT

firear =ter 1 g9 y@ w7 2| fiear & & fwewr & gt
ToraT & o 3uH 99.9 % a% et &t 21 (Fig 1)

Fig 1
PURE IRON CRYSTAILS

lj /LJ){ 17 (J\Jib

) ¢ SR
=
STAG \3/_ \ »}Xal \ r\X\
‘.

? >
4
THREADS e P /\) ? -~ /27

T

L
Ji } .
)

' Q)J’\/\

R
/i) \X ‘//é\? :‘/“ hi' y -J\
);\f‘/ y /o

Fig 2

FIRE DOOR FLUE

I
I
I
s S R T ::
1 A e e S
ﬁ PUDDLERS HOLE %\L-{:E f 2
im' ‘

— FIRE L HEARTH

FIN228212

FIN228211

MICROSTRUCTURE OF WROUGHT IRON

T Y G T2 (Ioedr A8t afeh o $1 d<e &1 SIIaT & a9 36
ferfa 9 =& wig o e far s awar 2

7Y AT fear «ter Sanfed we @ smyfaes Rfiat fefifea
g
geter WA (puddling)

— T&A 34T 99X (Byers) 7
— dsta g%H (Puddling process)
Fd IS HT TG F¥h fUear T a=mam v 2|

F= dre & g | ffosE #t € G & a9 R i
T ATAT F g7 AT S1ar &1 Ay & kg F Ay Fwea F
w7 § qfRafda &< f&ar smEr 21

SUXIT YA UF At Wel § o orar 21
#etam Wit (Puddling furnance)

T Wl TF FAAT AA ATl Iad® Wl (reverberatory
furnace) € (Fig 2)

IREde gAfeTT F/T TAT & FAfE A T €T § qf &
qE § qEl ATAT afch FAT, Wl % [EIGAT B & qafed
BT ATt A% Tgadr & |

T IATE F AGT & T AT T gC WS (bloom) F €T H
fReTeT StaT @ ST WY @t 50 kg d% &tar 2|

74

T G1g F 5 0% Fiegar dee & @R 3 5% AT dA 5%
(muck bar) sr¥ET Tea 8 & &9 ® qfkafda &< o star 21
Tl T BIY TS | HET fo=T SATAT & T4 U 3T § ajer f&aw
ST €| 3 T AT AT aF ad Fh 9 a918 AT Gl
gl

TwA A (Aston Process)

39 9% | fUaet ®=4 dfe (molten pig iron) @7 38Td & HaTS
& S9HT Jad% (converter) ® wifera f3Fam smar 21

AR focitehe @Y 9 wifa foeett a1g #t geft 9l (open
hearth furnance) & 3 foraT STaT @ | ga& stferTst #1ee ge
ST 2

ATgAA [Taell o1 1 TF A5 %0 a¥e % 521 | 387 F¢ a1 2 |
T # T UF SEGIOF 6 & FEAT & gIgAd B AT
foram staT €1 37 g & AR = (B =@ F=d 8) aar
forg s £

ad 9 & gid o Ao e § [Eae fAfw s&r o

aTresl % fiear dig F Iare a1 oy S 2|
fireat /2 % st (COMPOSITION OF WROUGHT IRON)
Bl - 0.02t0 0.03%
[REiEIE] - 0.1t00.2%
Farefrer - 0.02t00.1%
e - 0.02t0 0.04%
FERRE - 0.05t0 0.2%

FAT AT AR AteT gt 2 |




et @? & Tor g3 Sw=nT (Properties and uses of Wrought Iron)

o

I

ATETATEATT T TaT| g8 T af FSIFpa fhar o
THaT & AT T 3| & = A7 g@ehar 2|

Te fwfor & =t A |

e Aewrdl NI T HIS AT F A,
A A A T 350 e g A mm

¥, &F, I, FE, dfee UF A€ AT T
T FATeNT a2 |

g Il § F1E T979 T EEEIEIDE
TWEEE THE TGl aqd @ | TS, oA, STATAT & HIS a7 g |
HEATCORTER FT &% IJTHLI T 2G|

as |

BT | A, 9 dT9RH 93 8500 C & 1350° C

qTET, el AT T 2q

& (e #rdw &) (Steel (plain carbon steel))

IIIW : T TS F A A T ffatad FF FA AT g
s @ FEA KA F AT AR TOU F R A FaAT

T AT G €9 § TS AT FA F7 (A TG SATS | FAT I FTE WA B b HIAT a6 ATAT & AT % SATATE A G
AT 1.5% T f3 St & FTa G e | eidr Ut f3ar sar @

gt 81 @ FTeE el dtferst 1 & Ffteeor fFar @
Table 1
@A FEA R HT ATAHLOT AT AT
@ FTEA A H AW FEA 1 Al T ST ITT

qd A5 & 0.1&0.125 % FfIF THTEA/A T B, qdel qEY MY 3F AW
= X TFF AW % ofg ITART fob srar @

ATEee &It 0.15%0.3% ATATHA ATHE AT S (ductile) | FrFemeT
H 37T fHAT AT €| S aer @, I &1
HLHAT AT AT TT HIOAT mfe

Hifeaw e & 0.3%0.5% THI, ST HIORT, I=F A=Al egd, AT AT FH
STFIV a1 & forg Iur & srar @

-do- 0580.7% TIEY, THY A FH ductile (sFeTEer) fBra, awifed
TERY, A HOAT TR, aE A9, AT A Ragw &
F fou @ g9 & forg IuET R Srar @

HHEICEECICE 0.7%0.9% gTEY, 4 ductile ¥ aeT a1 7 =% fBrg g9 & forg
aHST F ford foroter smfe

-do- 0981.1% Fiee foreter awr & forg Swarr faham star 21 99 9
O, AFST F FE AT g, Fealel TS and 8

-do- 1.1% & 1.4% 2 wEd M, 3o A7, A #req F T
MY I g & fordr gmwmer R strar 21
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site arg - @ (Non-ferrous metals - copper)

SEAW: 3F TS F o | AT fAwforad w w v g
* FIYRUE: SIIHT & qTet HL o0 & T qa@n

o HOT F TOUH qAT ST HT FATT

o o TR & 9@ F @A TAT STIEA B S@ET

o o v & 9w & G quUT ST @ FarET |

Heaq forad Sreea (FW) T 87 I= AT g "R #8d ¢ |
S ataT, gttt G, ae qur faa

TET (Copper)

T 6 AT (ores), Harwrse (malachite) foras 55% atar a=m
qrE¥TEed (pyrites) foE# 32% dtar vear €, & fwrar sar 1

9T (Properties)

THHT T AT AT & HIIT T IHH L o HILT ST & AT
forar ST Fehar 21

AT X TEHT FFAT I (ITMIR) BT 8 | A wist ar T
FIA Y TE HIEAH (YWEW) AT 2

7€ agd Aferdae AUT SHETE BT & AT TR e AT AR TA1C
ST "t 2 |

7 faegd #1 dewe? (GaTers) BT & | F1I, TATFEH Hiaet a4
farger & ST it famd % e WaTE FA € | SHH agd ST
faar smar 1 (Fig 1)

Fig 2

FIN228222

FIN228221

FIIT FOHT FT =T ATAF & | T8 FLAT (ST) FT 3= T reft
oft & | 2t 10T T8 S1IeTT B TR, TTHT A FYA & ST,
qTT & ITET AT AL (T T H IAT) FAT HHIEHA A
F I T & forg ITAT 3y Star €| 37 Aiee T A a9
a7 oft T e S 21

e T erE 1083°C €

Y FT IATEA T BARAT AT WFerT FXF T8 AT Tohel 2 |
(Fig2)

AT TAE (Copper alloys)

99 (Brass)

TE FIL TAT 7% 7 0T 2| T© TFR & 919 | F© A |
fo a7 se fremaT STTaT @ | STE T 9T TATET Tete @t gfaera
ATAT 9T fAT 2T & | 3861 1 G, &t TeT, a7 9T J%e
EIATE | 37 STATT & T (T ST qehedT & a7 ¥ Fio Toreee
(ST wfe=re) gtar 21

T HIET FIY & LTS F HIY AT T & 7 gATS a9 |
FHT ITAN faFar Strar 21 7% A9 afedw # s atn
3 forg oft STt faarT STrar @ | 5T &7 TTerTies 880 & 930°C giaT
gl

fafssr g & fou fafe @oe & a9 a e 9 2|
fraferfaa amolt 1 & g ST 8 a9 T @t
FIICOE q9 39 FAT 7w 7w 2|

T (ﬂ):l'ﬂT) (Bronze)

A, A TT § HIL 747 & F7 g 2 | FH-5+ 3o favw
0T ST FA % forg for oft fretmer stan €| g6 47 7 I o
& fier a% Yt & | FT T Tois areEr 1005°C g &1 7%
FTE & 14F STE Bar © | 36 T gof & (AT & el foam <
AT & | 3H FT a7 g% e qWaT Siet € | JfomT T & 9
farete aitet vt I fbw o @ | fafsrer g & forg fafsmr
FESTO & ot ferd & | fafse asr & Fenfoee & s qur
AT, ARV 2 § fAw g )
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ot 1 - A o F sm| & d@ee

"o (%)
T vy | = aa ST
FTfeST T 70 30 - asft /T uata & & geg JfE THeEd | I ST FET TR &
fo sfte #ewr #t 97 F= & forg agur ST A S 1 a go
FMET & F0 a & forg fawfaa e Strar 8- & & g9 9w 2|
wauee 9 65 35 - FIEST IT9 § AT U FH THEA, SR & Afdawior w67 & forg
9T |
CIEERCI 63 37 - TE Fes AT 910 § & T8 AT & TE STETIA Tl ST &, TAT Hhael ALt
HIRT AR FXA & a0 ghar &
Heo Hed 60 40 - FIeE AT % foIT ITITH TRl Afhe BIC AT qAT AT 3T FHAWE Al 815
afie wefifir & forg oo
W -#fET A | 58 39 3% e | e afdw F forg Iuges A2 afew fq Iepe T afdw F forw =iw w0
AThd gt H = AT AT F forw |
usfaedt a™ 70 29 1% e | o awgq: 989% & I &1 AT § S & gar & fore wfés am= & F°
femr forem gem wear 2|
LI 62 37 1% o | a® awgd: 9% & a1 &7 ITfRATA | ST & g9 & fore 47 wedt # o fom
fore germ =T 2|
firfee #ew 95 5 - 7T FAX F g9 F ITAT AT 2|
AR 2 - A =R & am & q=9ew
"o (%)
T FAT = a= FTIT
ar foT aet 96 0.1 3.9 TS AT &l BTE FIA & {oI FSIAT & Fleg ah (AT
a g SITAT €| STeT S faersy S WowdE qur wadw
0.25 3.75 FiefFeadl & a1 A= TATIAT & 0T ATa9qH
& S Hieae =ied |
g EERE[AT | 94 - 0.1 5.9 IE TATT e [T U FAAHE H ITANT Siam & STal &
q a FT T ATaF & | At fEvea |
0.5 5.5
FE HEHH/ 89.75 0.03 10 AT U TAT qH DA FF AW & (oY TS AAT ST
EI] a q # ATATAA: AT AT © | 390 TOEIThaRTT & ITH 0T
89.97 0.25 gd &1
TRl e | 88 2 - 10 aE HUE FIET & (oI ITYH (AT & JI HIEA I
YU T(EE FAE G T8 qT qTed qrel A9 af |
AT (TH-Few) 85 5 - 5 ™ = I ff F=d €| T8 udty wvee vsfirfafe,
TAHES A () TH I35 & forg I fobm
ST €| 7% afarT #7 & giar 2|
Age (wnfEw)diwT| 74 |(24%7ATR) - 2 TE TA Toh AR FARAT & forg ITFwT giar &
STEt UATEHE F{SA &1 gaaT ATFed % L 36 A
F it Fafer smaE & o S 2|
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aen arg (Lead)

SEAW: 3F TS F o | AT fAwforad w w v g
o T F IO B TATT

o @z ¥ fafYe SoEm ®t saEr

+ 3f9E AT F ST B TA@TEN

WS ATUHIA: ITANT & ATAT AT FIE WA © AAT §60% gl
F et g |

AS AU A AT § FATT AT | AT WY Hew & A
forerett g fafa & =1d & &1 %7 tar | 9§ | aun afomaa
T & T gEH S afaet F s qur B # | aw gAY
(Frfrfr) e &1 st FETrE Eiar €| A, aerRE v
TIT ETEgifor® UE 99 %3 ufde &1 gfarey gar €1

T FN F dedt |, Aiee” AT & a9 & 37T e srar €1
(Fig 1)

Fig 1

FIN228231

&% (Zinc)

T e (Lead Alloys)

EIECR:CE

dfde #ea o, fom, FIT T =T F1 uA & | T gAIH
U UAr § T fEfEr § agur S St |
A TIT T F7 T AT Ties ¥ &1 dA¥e ITINT T Strar 21
(Fig 2)

Fig 2

soft solder

>

FIN228232

SEAV: T IS F A § AT Al w1 FA A S0
o = F U qUT ITARTE F T
o N tam™ & ST #®t Fa

51 o1 & = & forw & 1 #ie (1) wE H e
ST B aTeT B € | ST, Wi &I aTeal TeanTgonT
=t sftew 2|

S FATHTET AT =g AFF T 9T 2T & |

f= (Tin)

HT TeATF 420°C e |

T TRH A W fafew qar @R & S €1 aw e
TR (s ) off #1 gt For 5 Aedt FIE qur =i
(5a) sfie TR Fte F et & forg ITwT T s €
FeaTesle AT e &t 57 & &ie f&Far ST 21

SIA: T IS F A § AT Al w1 FA A S0
o o & TN AU ST H FATT
o AT o7 TarAl & AT aAT Ik ITANT AT |

=t (Tin)

fou Foeze a1 o &9 & a9ET ST § 9% duA | =il 99
ke fReEaT & quT 26T Mo 231°C ¥ g% 6 quT S5 o T
et 2|

IE @ F Al H aA & (o7 & & e T FST FH &

oy gere: ST e ST ¥ 56 uee g e & o e
TS & AT ITANT AT S 2|

Ie1ET (Example) o &t 1= & fiemee sis swar 21 o
&t AT A e gieeY aqar 2| o &t #iaY ds qur edhwer
# faermy afee dea aar 21
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et (Aluminium)

IgAv: 3 U & oA # o el wef wwA v et
o ggfafEw & o aur ITERT w S@r

* FTYIT IYART H A A TIATETH AT & A qAT I STIAT & T

o IH AT FT AW AT (o8 TeRAwEs q=mar £ |

TgHER (Aluminium)

TR A " Hewt € St araaTse e § Aarar S
g | vegHifaam @ T ¥ a%e (FEAW F) T & AT & | g9
TeATF 660°C 2 | wefifirer A Serde quT oo FRA A
I=T &Y & | T2 ATHE TAT THEISA BIAT & AT SHH! TS 2T

FH AT € | T argae (TAHTRE) I aT Feiehe
& F H agd ITANT agar 1 @7 2| AT TH WA F G
IUHI | Y ager ST gar €| vepifew & 3o feftwa
T I FEAEE qr gy fmffaa s § Ry
T &

FHTTE (FA TR TeltHe F1 gfaera g9 T E ) aw syoft EEERIL
Tt €)
Fae | Relew | e A | AREE | a=
0.10.5| 0.7 0.1 - - e ST HAhS STETEAT FATAEHTT FISTEH
srfersaw| tfermaw | stferaw | stfeseaw ST & T AT IR0 TE AT @I, SATfhgeraer
T TE T | TR F forg o fFar Sar @
0.15 0.6 0.75 1.0 4.5to 0.5 (T ST ITAN | I=T &I T T ST AT
stferpaw | stfesraw | stfeehaw | stfeaw | 5.5 Chromium| & faam s EifAafaT Iamee | sr=sT S
T 2 | sfareft
1.6 10.0 FEE FAT ITAT | ATHT & § FATHTIAT J97< (stressed)
LEBEEIES I TTg FrfeeT & ford aremor 33w fisr
T 2 | 1q (alloy)
- 10.0& - - FEE FHT ITAR | AYFHAH ITANT S ATAT TArT § &
13.0 REREEIEEI % A, Afafe qur S e FreT &
FqEHAT 2 | ST, TATE & IaH [A9TATT | FHET
ATSIHIET TAT AALA oA
FIET § aga ITANT o Srar &
4.2 0.7 0.7 0.7 0.7 0.3 € FHAT STAR | TERNTA G | AT AT
fedfaem | ot @&har @ | Ui | g91E SR & Sarafds "ehl &
(CESIEED! fore favga =7 & I fahar star 21
0.5 0.6 - (T FT ITAR | FH T & FHMAS AF TAHT 94,
& e & qFr quT e aEr
& FHe & forg s gfardt uarT |
1.8 2.5 1.0 - 0.2 0.15 FTEE, FT ITATY HAW T & AT I=7 gedT A
faafam f3ar ST #ear @ | et gfaiy (shock resistance)
1.2 araer 329 fis o1g (alloy)
IBEx
- - 10.5 0.2 FHE, FT IJTATY TF WG, THA T AATAF Ao
feefaem | foaram st @t @ | wfaieht fsr arg &1 ST a9 i
SIS THT THIE & 2T TETSAT AT A
e & forg R star 21
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Sareq ua fafvsior (Production & Manufacturing)

frev (Fitter) - MW sm@wee

v 2.2.83-85 @ mwtta Rt

AW WY AR @k (Simple scrapers and scraping)

SEAW: 3F TS F o | AT Awforad wf w v g
* THIUT A F e wit [Afde w0

- &g wew w7 @ i w9

+ foaR wae w0 # e &=

o e TFR & SO ST F¥A SHE AT SR SR A e See

o BT it qE Fror/Rafa 7 =i |

ThitaT @ae Y e (Necessity of scraping surface)

rfer aferEdr (accuracy) & TR (finish) faa St aret &+t
HITE AT aF TSl 9 SIEr @ (e YA & ford ShIT &7 7AW
o ST 2

T TUTS AT &7 9 adel, ey ©9 & TN & q97 are a1 Wied
Tl BT & e I=T ot 7 fohe Iaw w3 & forg whfow =7
START 3T ST g1

forett @ #T foramT va 81 @ Ia-T 9R3= (accurate) e
AT WA FXA F T TF ST F¥h 39 T AT Tl €,
T foraeh wwTa fBfer ST &Y STt 8 | annlt # ga A7
T FA & ford T @6 a1 v o sar 21

S=7 wrew R faf @@e (High spots and bearing
surfaces) %8 we T IR &f a1 da & A fafa = o
FT AT TS STIAT ITARET FTET TIL & FlAT oW | BT
3T ST aTeT Ste TEEY, AdE #t @A % STid gonT (e
ITE IHT SAE H GRS | G B AT QT H ATAETAIEF FIT
33|

BHIT ST F3 & 9 f=e fsror (marking compound) &
gl (patches) FT e &3 |

— T T | 3 S ge €| ek e e s S
=1fey (=% &) (Fig 1)

Fig 1

O 'O
‘D

FIN228311

— A T H AT FASS H fqaww (I=7 =) (Fig 2)

Fig 2

1° 2°
o ‘o

FIN228312

— faafar w3t e &= & fafay g=w (Fig 3)

80

1 T8 ¢ § o1g &7 | T3 F THHIE W€ AT 2 |

2 AT FIEEE T | € AT IqS F GAA 8 W@ 2| 3|
AT T ATAT 894 a9 FaT Srar 2 |

Fig 3
A @ QD8 20D & D A
LEREE RS AR &
=0 o =20 o = O
e € 0 s w €0 o=

SECTION A -A

1 HARD CONTACT POINTS 1
2 NORMAL CONTACT POINTS
3 NON-CONTACT POINTS

FIN228313

3 X HUF wiEe, AT FESE § @F F TN L
— TR EHTOT IR B1H STIX 9 7 T FXA o q18 THHIC

e aTel 7 & ATk TARIE Bl & oo A% 0 ©F &
fawga s ® "er § wfus g 2| (Fig 4)

Fig 4
VL 2
IQiazy
U232 ST
e ‘1‘\
NN :
N SIS §
— T e B BT P ¥ et ¥ a3 gu g Fig 5 % awa
gl
Fig 5

FIN228315

— ST ST HIA § ST & BT G FY TR HF T G A
TF AR qfEF o faawer &1 saea evn (i @=)
(Fig 6)



Fig 6

FIN228316

25 mm & SQ = 25 faafr wnr
Types and uses of scraper: Bha< % THIT T IAHT AT
— guTe #@ast (flat surfaces) #t T % fort | (Fig 7)

- HES

TE IS TYIC AT &1 SHUT HLA & [og ITANT fohar Strar 2|
ITF H FHLA qTA HIT H ATETE 3 mm & ¥ferFw 721 grdr 2|

— AEAER &€ & ar g% whe (Fig 8)

HES

T AITE AT & H7F W, T8l T BHIT FT ITAN e
e &, A S F o gF SR FT ITE fobaT St 2

I e H BT FA & g

— % YSTE BHUY % Tde &1 A Ha a edr 21 (Fig 9)

Te foarfar st a1 fiaer &7 ST w3 & o ST & v Sy,
Fig 9

— ==

g Yeaer fe9 § SITa & 1Y el 1< i T alTs & THBIT
9T F ST SEr 2|

— o= & ar ferer s

it 8 (faces) @@ (hollow) aImewe 36 ST € | gehT ST
B AW aTet fB&T & ST 71 TRY&EAT (accuate) &=t &
&Y (edges) # fe-afRwr #x= & forar foFam straT & #dw &Y
(cutting edges) # =TS & AHHTIT I TLHIAT AT & (Fig 10)

Fig 7

FIN228317

Fig 8

FIN228318

FIN228319

Fig 10

—— 9

— g ST BRI &1 T =TT (disc) S wiet AT AT 1
T Tole BRI & TRfE™ = (circumferential movement)
T Fefe BT & sTeed =¥@w (longitudinal movement) &t
THY & ITART | A4 1w 1 (Fig 11)

FIN22831A

Fig 11

& SIES

IR "RAET (Scraper material) 39 9 g 6@ AT fa9w
oTq 3T A EIeA Fa(gs [0 g & at erel o |

fafew (Specification) 8vea =¥ = #t @wqer 150 fet &
500 fordt 7 et 21

T BRUY F qeA F1 adiwr (Holding position of flat
scraper) ThaY #T 29 aTfed 8T & Thed Y gohad ¢ | hias
T AT A qAA qT(e &1 1 Frel Hf T & g2 T |
S BIC TiH IO FIA 8, AT HSAT B AU % 907 AT |

=T H I T T ANGT Fd 3 = & 1% g9 €| =ie
& @aid HIY (cutting edges) & 40 mm & 50 mm #¥ g4 T BTEr
St % T & 7 | (Fig 12)

FIN22831B

Fig 12

L\

\

FIN22831C

BT AT AT ZAL AT H A % AT AT FATSAT | T8t AT
S F ART A & AT THSAT & A BT IHEF FHFH TT
@ AT 2 |

AT FIAT a1l F1F & o =i Ft FF dde & 30° FF HIT
T T € | AT FSIX FF & ford Hivr Aferh &f gohar &,
fo T agent & ford @r® For 20° @ g Srar 21 (Fig 13)

Fig 13

ABOUT 30° METAL OF MEDIUM
/ HARDNESS

FIN22831D
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Teh AT fRem ¥ ShfU T e A g% © 9¥ eI S
& quETd whur & 3w 90° aeferd | (Fig 14)

Fig 14

A FIRST COURSE
B SECOND COURSE

GENERAL DIRECTIONS FOR SCRAPING

FIN22831E

ThYY Y 3@ HY T@3@E (Care and maintenance of
scrapers)

THUE O &1 T & AT S &l =t Ry § v =nfeu |
FA BT H @S AT TAS A T F TF |

FISAT & T a6 fordl JTANT o6 TEATA FieHT U T F 1 T |
a9 § @R A a8t (A =nteg |

FAY ITE (Tab) & are ey 7 @ |

T wie fafYr (fRead i) g @@ wie avwg &t s=m=n (Originating true flat surfaces by
three-plate method (Whitworth principle))

IEA : W IS & A § o At e F an g
» 9 @i [ g wie s | Tm

UF IS T HT i I A 87

7T FEAT AT eidT & % a8 B gor 8, Af%a 3=7 (high) Tise
& BT HI5 H AT 2 |

afy A wed Y TF AR F WY Aee A A K gor
F A &, O FS & QUi THa (flat) SRl ar & wi
fufeat & s Felt | (Fig 1 % s9awR)

Fig 1

FIN228321

FTEA ¥ A A€ GATTAA ¢ o T A1 wie, @5 AR @b
# forfaer g2 € (Fig 2 % 1)

A A

AEE O (Knif edge)/®e o=t & @ AT F2 |

Fig 2

FIN228322

Fig 3
THIN UNIFORM COATING OF PRUSSION BLUE

FIN228323

FIAT T T TR T AR WCH B TF FaY T A0 918 qH0 |
(Fig 4 % s1g)

Fig 4

FIN228324

wed X AT Y U 8T8 T &I ATed F¥ AT BHT FILT BT |
(Fig5)

TF e 99 & we XY Aw Z Ffea #¥

TR B ST AT e X AR Y & %ae 9 e &f &1 us a6
FAAA Tt IXa @y | (Fig 3 & Tga)

Fig 5
. &7 . L
4 4
o 0
\ \
¢ 4
X Y g
IRREGULAR HIGH SPOTS §
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FAH gF B F GAT FIS q ATH HL

a9 ge & fordr ATger &I g e e AT gt #92 & fo
g are FY |

T BAE J=ST AI(IT TS a9+ aF TET {4afer g |

BT AT ST ATt ©e Z & % X I &f Y U a9 ST
Tt I Y |

ed X T Z & & & UF a7 @ AR ed H UF gAY T
At i T |

e Z 9¥ I T & e #¥ S S gy g7 # |
(Fig 6 =T 7)

Fig6 r—

FIN228326

IRREGULAR HIGH SPOTS

Fig 7 FLAT SCRAPER
HIGH SPOTS

WORK

FIN228327

T S TS AT dde aed a% Jer fafdr s
wed Y T Z % FEE = au T e a e e fafey sram |
T AT T TF T FF6T S 74T 2

A ;W X, Qed Y HR Z & ary Sy aAn iy awg Y
AR Z UF TER & AT A A& TAGHT | AT e af
LY TR S At e 2R

I e |

Tt wiet &t Uy % dor & |16 w7 |

| ¥ & ford Gt FI9 FT ITANT 51 |

FeBfTTT 3 womma wfer =t &t 5% 10 farg Rraé 37 ofix A
Ted 21 (Fig 8)

Fig 8

4
Ve, v, 00,0,
> » AN

I‘I'I.I
> - - -

>>>>>>>>>>

FIN228328

FINISHED SURFACE

T W F o7 U "E # i aivveromeft Rt |
T TR Y i F forg o we ¢ A

IR fAfY % AR TE A AU W W AT T
ot Y ew & | FIM HR A @ Al g we
TEF AT |

e X F ThY TE F9 T8 TF 9849 (Reference) ahw
* g A forar s €1

Fd4 ThE ¥ SR (Scraping curved surfaces)

I : TH UG & oA | Ao frfafed wf #w avw et
o % AHT Ht THY FIAT T LI (test) FIATI

B VST BhIX &d (THTIRTY) T T ST % fordl aad ST
BT gtar & | ST fF 7w ffr wie S & fa g 2|

fafer (Method)
F9 (JATARTY) AT & BT & forT e &1 819 & 39 ave §
TS ATI9IF 9T § BhY #Y STaTSITeT e &t @k (Fig 1/
femmar mm ?)
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Fig 1

FIN228331

FeT F ford oi% o¥ gAY & § q@1T AT AT 2 |
T T AT ATAF ga1d & Th Bh{UT Sl 2 |

T ST & oy gara 9 & Sar € R i A awrg off
FH & ST 2|

FHT A FE T T S & A R a2 (Fig 2)

Fig 2

FIN228332

TE UTH & 918 FHTe H (I aget I8 UF TH dh giead
Far & | (Figs 3 =i 4)

Fig 3

e

FIN228333

Fig 4

Do

FIN228334

TR A ST ATl T HF THRIRET Stad & ford AT a1 &
ST F¥ | (Fig 5)

Fig 5

FIN228335

I=T WA HT IqT @ & oy AT T ¢ IO & & 0F
qACAT T T |
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Iareq ua fatewior (Production & Manufacturing)

frew (Fitter) - Ml sEwet

e 2.2.86-88 @ wwtta Rt

VA ATTHHIET, B YT ATTHIHIET & HAUTHA U 91841 - (Vernier micrometer, screw

thread micrometer, graduation & reading)

IgAv: 3 U & oA A o faforfaa wef A v e
o TR affER ATEwRieT & StvTiea &t TaTET
* giREY ATEHEET F TEAT|

afqae ArEFREET (Vernier micrometer)
qTYTI: Afgw ATFHHET Faa +0.01 T& & TRYEAT d% ATT

ghaT & |
Tfae aRepEdar # AT o & fog afiaw wmgwe w2 |
affae Argiex + 0.001mm TfReeEar e & &1

TATEE g wiwA (Construction and graduation)

FATEE | GfHI¢ AT U ST ATLTIOT AISHIHIZA H1 d<E i aidr
2l

FfHae ATgFwfeY AT ATEHHIET & TH & TEdT € | 9wy
FUIE # 2| 39 ATEHHIET § SeH AR & FHUY 39 ML
FSue (T Tedl © | §7 38 AHIAIE aTgd & HeT a1 gLl feaet
& 9 WM & a¥rax &t 21 (Fig 1)

Fig 1
'WHOLE' MILLIMETRES [ VERNIER .
DIVISIONS THIMBLE
; :2
|
9 i ==
DATUM e eYe—
LINE — |45
—
I § = <
/ t BARREL —
g JE— 1)
L— 'HALF' MILLIMETRES f——————1—
4 ———1 35
EACH THIMBLE DIVISION 2 ————
EQUALS 0.01 mm 0 — 0
0o 5 10— _
bt b H— 5
—25 g
— 2
10 affae wert &1 |7
.01mmX9
=.09 mm.
TF qaC AT HT AT
0.09
— = _009mm
10

aais = 1 frae v - 1 affae s
= 0.01 - 0.009mm = .001 mm
Ffae wrgwiHtex TeT (Fig 2)

Fig 2

\\\\\\\\\\\\\\\\\\\\545
§4©

/ VAV

FIN228612

Jq1EY9T (Example)

A & q99Tq a¥e TY f3@rE oo arer @l qut s #t mm
H FarEu|

¥ 4R mm - #
I 9X fe@rE 3 arer s 9 afy w1 v
T T &7 EE
TTew W@l % A= e & 9nn & afeu | (Fig 2)

9 mm

46 w1
e ST & #tw a1 affex wer frae wwr & fiew 7 21
faer W
aoft TaEl & U 91y Sty
o
ATEHHIEY HT 7 0 & 25 mm
A foree FiT & T8
feems ae e
T mm AT =1.00x9 =9.00 mm

B &% # ¥ mm
WIT & d78 ATET 9T

it feaTs aear € =0.5x 1 =0.50 mm
C =oY@ & A+

fraer & W =46 X0.01 =0.46mm
D affax ffasm e

fefas & @y g @T @ =3 X 0.001  =0.003 mm

Gfew =9.963 mm

FiFET AEHERY T (Invar) & &1 94T gar 21
(Fig 3)
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@V MY T@3@E (Care and maintenance)

. I A & T, R i ARRr G Ao S
g Ford w2 & ot AT |

STFIT & a1 B 3T ASIRIT &E ¢ T & Idel 92
A |
o HTIHIHIET &l GHTOd THT & @ AT HI ¢ 7 [ 2 |

Fig 3

VERNIER SCALE

SCALE CONSISTS OF 10 DIVISIONS
THAT RUN PARALLEL TO INDEX LINE

VERNIER MICROMETER ( METRIC)

LRATCHET STOP

THIMBLE

EACH DIVISION ON VERNIER
SCALE HAS A VALUE OF 0.001mr

FIN228613

* W T AT & FE TAT AT A(FA ATGHIHIE T (6T & AT |

o FY T AT T FAL AT ATTH IX SIS SHE | afqa<
HTEHH e @ | 7 giAafead &< fa 5 78 I | 7€ A
g ol 4199 B89 & & 4 Y 1| |

ATow IuFent &t A = (Calibration of measuring instrument)

SEAW : 3 TS & o H o ol wwf w av s
« \TaiE (calibration) & Wee %t aaTy
o | AT Iawr By qamn)

ST AT FAT S 82 (Why calibration is important?)

a+ft AT gRgdveH A TRIET 35 q9T & a1 @Y et St
g | AT 99X UUE 3AY % HIYVT fAfire w9 & gidr & | fRe oft,
THRIHET § GREdT A fagahel AT Hebiwha T AT GALATH (Ao
ATATER & FO AT B qFaT & | T8 Ted( A7 Afes T qw
% 1S " & Al © | T & ITHIUN & TRILHT ot 2 |
THFILH SR REHEH IATE IUrEdT oA ¢ |

ATTHT AIA AT ITHLO HT & Ar=AT =w1ed (When should

you calibrate your measuring device?)

TF AT Tl JTHIO HF AT FIAT F ATTRIEHAT Sl ©
famfar # @gfa & sgar

o Tt 7t ar ool & sies aw
THI-THT 9G¥ JTih, FATH, AT |

St ®AT F40 & (What is calibration)

I=AAN URLHT Y AHETd TAT 7T &7 &THaT aTdt s AeY
FHferae F AT JoAAT HLh (e IRGHTE F AATF A TEfaas
fafa & Rfaus #t ge=raar, Ffesoe Fearmr 21

TRGHIT ASITATE % JANT & AT & S7oaT Tl Fe gifoaa wa

AT TRGATE H1 AGSAT Ht 5% Fe & ford Fforao o s
2l

ATATT AT TeT (BIS) STRT YT WIRATT AT Tt
% STTHTT ITHYV H7 3977 (calibration) foram ST & | i &
& srgeta I (error) +ft 3aT €, o Tis ITEHT & ST ATH
F AFA(T T qFaT 2|

SATHTIT WIHT | Hforsrore stfvar & e st faww ffaw % qed
FAY FAT & S AW fwew wAfafim (MSA) & awn
ATSHTETEA IANT ISO/TS 16949 % forg & | ioriehe T AT
T STt & {36t St =fear ar sarfora usidt, NABL gfear
(STTTeReT TEYETOT HTg R o fordl T THITReT a1 Y HferfsrerT
fEeT deedt euw awr & yEfiE & g T ST =R |

ara & for A Afder &1 aaw w2 & i, smEar g
AT, GAHT AT ATfQ & qag § Aoy Rl § @
1S:199 aT NABL g&aTas, 3f91mahe Sraremar ISO/IEC/170235
-2015 & HAFAR YUEdT el A (QSS) TF ITHIT % AT
% WEAYU FRF AT AT & ATHA © A AT TfHaT % A
AR AedTl & ATaR X fuiRa G s 2|

U IFe AT grgHeE qEF AT FHAT QAT FT AT TEHAT fohelt
T AT Tttt % forg smaves gt 2
HTIH AT ITHTUT o WA % 3T I399 & T8 STHLW AT TRYEAT

Y ST HLAT & Y TS ATT 0 TAT T T 877 it eifd
FAT & | 719 § Rargd &Y avwa off snfae € afe 9' amw
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T ATe &1 at AT fasivs grer vk Rt gqT it STt & ST A/
q T8 X a1 § ATT IUHIW & 67 7T § JfE T LT Fear
g | Tmere % forg & Ao &9 fareT ST @ &9 aresy Argwiiey
T ITINT F4A = |

¥ gEgHvEH Ui ) Ted 9T ot ot oRw oA AwiRa avee
% woten, G¥eretion & fordt +ft Fforse 63 i € | &t it Sfersie
Y % fort Fforaes T A1 &1 ST R st €1 ey
MY ATl F Ffore F F ford Fforade srtfesa wie #1
ST faRaT ST 2

Fig 1 Output comparison

|

Comparison

+ ‘7 Input

Input ‘l

Test Insturument Master

CALIBRATOR - Schematically Explained
Input = Same-both to TMI & Master
Output = deviation of error

FIN228631

ity e arer 99t (wesw) (Mechanical fasteners)

I : TH IS & oA | Ao Frfafed wf #w avw gt
o AHAFHA FEAT Hl TRATNG FHEAT

o EREAT FT AAHLOT FHIAT
o faftrer et #1 ST Y ST & qR # Fa

qfsmaT (Definition)

Fahfower e UF UET e & S AifrE w7 & & (an) sifvw

FIACH (FEH) FT TH T ASAT & AT 80 TH AT IaY Ted

FT ITANT F3F [t o Feieq H JHa ag=1 e T gt

ST AT &

FafteoT (Classification)

SATAYAHAT AT ITANT % ATATY I A AU § afigpa fFam

T 2
ST (AT) T T Freead
el TS wEEAd

- TS A

IXATE (A1) BT TR ®wE=" (Temporary (or) removable

fasteners)

+ BRSNS diee, A<, W AT & &7 AT &t & (T Teat
(components) &t SATETHT & STST ST q&aT © AT eSged (AT)
T Tl T ITATT F3 et it 712 (component) it fat
THATT & ST AT ST Faar 2 |

o TN § AfFAY ITANT fFF 9 a1t (male) Feae &
THATMA 8, THATIY &, FAC (IT) FTSX AF 2, ATHhe 8
a7 U &€ Fed 2 MY AThe #e & e & |

o AN H AfYFAT I 5 S At (female) ®eAT
(afqee) & fafi| &7 & SFmad 9e, ¥ 9, Mo A<,
el #t a1 ganfes @i ae e a2

IqIT (Uses)

TI-TGTAT AT TOF TATCAT A & fordk a1 AT AFYF FFave Fr

ATt ¥ & ford 30 TR & wReEAd # ITANT AT Srar

gl

et =g A" (Semi permanent fasteners)

R o1 wIEeH &7 START Wed AT & ST F gedT & THe
& fordr faarT StraT @ | ST ST aet AT e (365 S+ arel § T
# fyee gt # Raeq ey o € | Rae & &7 v & Rae
& 3 #f g5 | qRafda #eF e a5 #¥ 3 Srar 2

FUET & T T R 82 % 7y Tasl Al © | Rae Fraa @i,
T AT AT ATT-HTH Heel HF a1 fAferfogehe Te aidl & | 3%
TF 8¢ AX Rae gt § a¥aar & gamW & ford 39 9 T@ar 2 |
TF AT LT TE wed & A7 gFam wgary feawved e &
forr fae & g %1 3o o o &t s 9o & et Smar 2|
Rae g &7 7€ wafET wiEe ar gH-aHeT T A a2 |
BT F TH & AR Rde F ©9 BT, I &, FSEHF =%,
i B, AT FeT ST 2 |

I9INT (Uses)

Figerd | 2T JIT AT 3T TTCT Whel TTehaT o forat faarT Strar
gl

e ®1eAY (Permanent fasteners)

FIAEE AT Faad B THAw wEfa & o e afeeT, i
AfeT e AT ATIRe T ST T STTaT & | U 91 e
afeer, | Afeer A AT FA F a1e FEAEH AT A H
fomT gFeT TgATT Stert AE #Y awd © | sEifod, 3w A
HEET Ft THA HEET Fed 2|

SUART (Uses) : &el &1 ©iel (A7) XaHTsA it U are e &
arfe Ffi-Feft AfeeT F2 & Tt ot AT IS B UF AT SASd
€ 99 die e g Raew e
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TF UT ATZHIHIEY - AT FT AT AR IwIT (et =) (Screw thread micrometer - Thread
measurement, using (effective diameter))

I 1 T AW F o § a7 famfafed w1 # F avw e

o TF YT WIZHHIEY & TEI0T H T
o QATFTRT FT TETIAT & AR &F W-TET F AN & FJATAT

o a9 T Bt ® swnr & fog arferst i gEEET @ aais aEe #1999 w34

& ¥z WigAWeY (The Screw thread micrometer) :
ArEF e (Fig 1) FT STANT & 98 & THET A6 H A &
forg e strar €1 7w aftwr aga weaqt €, % frer Y &
#ra § ST & TSl 7 &7 T8 ©IF © Jei qredl & fHe aret
AT 9 At &1 qATfes TR gtar ¢ |

Fig 1

FIN228621

FATES § T HTHTT WIIHHIET & ST 1 dT & e gau
TAfIS & Fge @ gl g 2|

AT 1 AT I AT AT AT 8, A At womedt
F IT A MRS 7 T F ATAR FEAT AT qFAT # |
(Figs 2 & 3)

2 < B
R <3

INTERCHANGEABLE ANVILS

Fig 2

FIN228622

Fig 3

FIN228623

SPINDLE AND ANVIL OF MICROMETER AT ZERO SETTING

W-amw f&afr (The three-wire method) & fafer & ot
T TAT Feish & ATHIY i STA & [T AT AT F o ar<l
FT ITANT 6T ST &1 F AT I Fife H aRegEar # ot
& o 21

START Y TT AT T ATES AT AW AT I0 A O )
ff &ear 21

THTE @ A & g giedt & d=9 7 g9 F U= F fou
ST @ A T T £ (Fig 4)

Fig 4
MICROMETER
ANVIL

PITCH LINE
WIRE
| f

—

NMICROMETER

SPINDLE

IN228624

AT Tl AT 91A¢ 8lee¥ ¥ fhe a8, St Jiie | O ad
| UF SleeT | UF AT¢ auT gAY 8iee< | af AT & o 3
#T =raw Y&l 21 (Fig 5)

Fig 5

FIN228625

& 9 F AT &9, T AT ATl BIeS < i AZHAICL & [Ored
H ST AT & q9AT &7 AT 7ol 3 Siee¥ it uAfae | fohaey
3T st 21 (Fig 6)

¥ A & @99 (Selection of ‘best wire’) (Fig 7)
FACH AR q€ & S g1 & a9 § T@ 9 T THET &6 %
e awTe aAET & | AT FT FAT qET & THR a7 AT A
aTelt I AT U= 9 AR gar & | AR % =T H A0ET A
ST FEHAT & qAT A A AT ST AFwar €, g dwe =
STee &, e =3 o & awar 21 (a1 3T 2)
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Fig6 Fig 7 BEST SIZE WIRE
PITCH LINE
CONTACT AT PITCH LINE §
e 1
AARTT et F wro=w A o & ary /dfw gt (v)

T3 T = qA AT AT AATAT AT FT A a2

RESIU) P (mm) d,(mm) W, (mm) M, (mm)
M1 0.25 0.838 0.15 1.072
M 1.2 0.25 1.038 0.15 1.272
M 1.4 0.3 1.205 0.17 1.456
M 1.6 0.35 1.373 0.2 1.671
M 1.8 0.35 1.573 0.2 1.870
M 2 0.4 1.740 0.22 2.055
M 2.2 0.45 1.908 0.25 2.270
M 2.5 0.45 2.208 0.25 2.569
M 3 0.5 2.675 0.3 3.143
M 3.5 0.6 3.110 0.35 3.642
M 4 0.7 3.545 0.4 4.140
M 4.5 0.75 4.013 0.45 4.715
M5 0.8 4.480 0.45 5.139
M 6 1 5.350 0.6 6.285
M 8 1.25 7.188 0.7 8.207
M 10 1.5 9.026 0.85 10.279
M 12 1.75 10.863 1.0 12.350
M 14 2 12.701 1.15 14.421
M 16 2 14.701 1.15 16.420
M 18 2.5 16.376 1.45 18.464
M 20 2.5 18.376 1.45 20.563
M 22 2.5 20.376 1.45 22.563
M 24 3 22.051 1.75 24.706
M 27 3 25.051 1.75 27.705
M 30 3.5 27.727 2.05 30.848

Iareq ud fafwstor : fRew (NSQF w®- 5) - v 2.2.86-88 & wifaa Ria
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AT aret Ft e W R & A aRw ghat (V)

AT 2

T FT TFAH A AT AT AARTT TR 9 AR FEE 9¥ fow
d,(mm) W, (mm) M, (mm)

M1x0.2 0.870 0.12 1.057
M1.2x0.2 1.070 0.12 1.257
M1.6x0.2 1.470 0.12 1.557
M2 x0.25 1.838 0.15 2.072
M2.5x0.35 2.273 0.2 2.570
M 3 x0.35 2773 0.2 3.070
M4 x0.5 3.675 0.3 4.142
M5 x0.5 4.675 0.3 5.142
M6 x0.75 5.513 0.45 6.214
M8 x 1 7.350 0.6 8.285
M10x 1.25 9.188 0.7 10.207
M12x 1.25 11.188 0.7 12.206
M 14 x1.5 13.026 0.85 14.278
M16x 1.5 15.026 0.85 16.278
M18x1.5 17.026 0.85 18.277
M20x1.5 19.026 0.85 20.277
M22x1.5 21.026 0.85 22277
M 24 x 2 22.701 1.15 24.420
M 27 x 2 25.701 1.15 27.420
M 30 x 2 28.701 1.15 30.419

90
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Iareq ua fatewior (Production & Manufacturing)
frex (Fitter) - TR smvett Fw 2.2.89 | awitte R

T ¥ Efedey, weed fefrew smw, gfesew (Dial test indicator, comparators, digital
dial indicator)

IEAW: T TS & oA § o fwmferfa w1 FA i go
o TN T AT & R Farn

* AW T (test) TAF & AT A TEAH FAT

°* TN TN GAF  H AE@ Ul [Ty q@qrn

°* TS TN FAF F FA T

o faftrer =R & ®ve F gEEEET|

TS THA GAF T oA TR arar 47 & o T
FaIal & A5 # fA9aT ® A@ FA T AT FA F o
foa star &1 (Fig 1) wigsiiex ug affae defiae &t wifd
TE ATES & AT HT A& T7 Tel aal dadl | S TLer
g% A3 § A=¢ (variation) & T sfEifEa (graduated)
T X g% (pointer) & GEEAT & AMAfYd  (A9T) FT IAT
2| fa=ew (deviation) T SereT 9o ST &1 S aTel ot @
FomreT it aer e g 2

Fig 3

2

Fig 1
STEM
PLUNGER TYPE §
DIAL TEST -
INDICATOR MAGNETIC
TF A T AF F et gt # Fig 3 7 yafEa
COMPONENT\ \ : I %l
Fig 4
HOLDER ROTATABLE
/BEZELAND DIAL
& R (Principle of working) %
T ST G5 (stylus) T & T & saes (magnification) 5
F JATH AT 9 a5 & Ui (rotary) T #§ ErAfea o .
srar 1 (Fig 2) oooo oooap I STYLUS
STYLUS MOVEMENT %
EEZN (Types) LEVER TYPE DIAL TEST INDICATOR %
A (magnification) &1 fafyr & sgAR 3 aX® F TEA
YA A A W A o 8| 7 ot € - TEW TR IRHET T FA § T4 Eav 2
WX 9% (plunger type) (Fig 3) 1 g% (pointer)
wrae w (lever type) (Fig 4 ) 2 A+ Fw awia (rotatable bezal)
R TR % T e @9 (The Plunger Type dial 3 3@ ## (bezal clamp)
testindicator) 4 3% @ (back lug)

91



Fig 2

GEAR WHEEL

MEASURING SPINDLE WITH RACK

PINION

BEARING REST
GEAR WITH COIL SPRING

TO ELIMINATE BACKLASH

HOUSING(CASE)

DOUBLE LEVERWITH
TENSION SPRING TO
EFFECT EQUAL MEASURING
PRESSURE THROUGHOUT

CLAMPING STEM GUIDEPIN TO SECURE

I
I
I AGAINST TWISTING
I
I

H ﬁ MEASURING SPINDLE

BALL POINT FEELER (FEELER POINT)

FIN228912

5 qrEslt sEe-ate 3 I & S T IF | (A F1 ATTEA A8 0T Bhiet
6 @ (stem) Tt grer b s 21 (Fig 5)
7 @=e (plunger) g & AT UF wged (stylus) &fasr ao § "efera Tear &
8 uAfae (anvil)
Fig5
9 =@ T (revolution counter) POINTER
. LEVER
Bt e = % forg & o PIVOT [T Rt
S @t St g1 (Fig 2) \ T
Hea” T FT T & Zoewe? (The lever type dial test ? ‘
indicator) (Fig 4) \ ‘
STYLUS RETURN SPRING SCROLL é
MECHANISM OF THE LEVER TYPE DIAL TEST INDICATOR %

92 Iare ue fafemtor : fFew (NSQF ®@- 5) - 3rv @ 2.2.89 & gwifa fraia



T8 A & Gd€ A9 (surface gauge) & WIS § AT ST
FHAT & TAT THY TTRT § Th AT AT & TRl Aol bt &
TS TEAT gAF FT ITANT Hod ¢ | (Fig 6)

Fig 6
WORKPIECE WITH RECESS
INACCESSIBLE TO PLUNGER TYPE
DIAL TEST INDICATOR

STYLUS MUST BE AT
90° TO WORK FACE
DIAL

——
IHHHHHHHHEH\HHHHHHV

SPINDLE OF SURFACE GAUGE

T TR g H WEewqer fawwary (Important features

of dial test indicators)

AT T FAF H1 UF AeAT0 9T a€ ¢ fF gEewr /™
UF TedT - a9 (ring bezel) g=T guET ST @ Sew @
ATEHT & A 9 de G o 7= |

AfAFH S T gAF "er & fewr (clock wise) #
gATHE TSq aAT "er & A fIwm (anticlock wise) #
TS TS 1 TSd Fed 2 |

STt (Uses) (Fig 7 # $ ST w=fid )

et Ff-de & TR # A AT (IIRI-EATie) &
T FHEAT |

foreft \waer & afRwmar (paralletism) @ @wawar (flatness)
St |

FIN228916

e U BT &1 AHALAT H ST |
&g ud e &t @d=ar (concentrencity) # ST HEAT|
& & ¥Wog (Indicatorstands) (Fig 8)

ST T AT HT AT & ATHTE ST STEH T8 T T@A
% foru I8 U W q¥ AT S 2|

fafrs e ¥ ®ve ffafaa & (Fig 9)

- AIEWIHE FotoT Afed Taf6d @08

- Fofaaad 9T dfed FEHT =g

- TAAT AMe HT AT ITAT ATIRI IeH Bee T

A7 Toitar 2 %, w A T 3w ZfoedeT enm #v
T &

Fig 7

CHECKING FOR PARALLELISM

DIAL TEST INDICATOR

MANDREL

TESTING BUSH FOR CONCENTRICITY

£

CONSTANT DIAMETER FIGURES WHICH WOULD APPEAR

FIN228917

TO BE ROUND IF MEASURED ACROSS DIAMETERS

TEW W ETFET # I@WE MY T@I@E (Care and
maintenance of dial test indicator)
T e e fBved X arEe # UF JAIH FAS F
ST F¥H ATE HY |
© IEA X IfRFET & g, gEt e W @ AW g7
AT Tft & T F o 3% @ W W |
T & FIN Sax T¢ AfonT ferfaat & ded s & &
e w |

Iearee ud fafemtor : ke (NSQF ®R- 5) - st 2.2.89 & wweifem Rraia 93



Fig 8

STOP COLLAR

TEST BAR SLIDING
FIT IN HOLE

PLUNGER IN CONTACT
WITH FACE

TESTING SQUARENESS OF FACE G
WITH AXIS EF OF CENTRE HOLE

)

CONCENTRICITY TEST ON
ENLARGED PORTION OF SHAFT

SHOULDER ON BARTO

TEST BAR ARRA|

B

THIS POSITION

TEST BAR TESTING SQUAREN

TESTING FOR ROUNDNESS

'V' BLOCKS

PREVENT END MOVEMENT

NGED TO

CARRY INDICATOR

SWING OVER TO

ESS OF

BORE AXES AB AND CD

DIAL TEST INDICATOR

FIN228918

Fig 9

FOR FIXING THE DIAL
TEST INDICATOR

MAGNETIC STAND
UNIVERSAL CLAMP

MAGNETIC STAND WITH
FLEXIBLE POST

o
¢

GENERAL PURPOSE HOLDER
WITH CAST IRON BASE

FIN228919
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FveY (Comparators)

IEAW: T TS & A § o7 el w6 w av e
o FEREX WA & FH FA F (Agia @

* TF BT FAELE WA H maww grawg e =

* TR A F o7 T |

FRYE T &1 7@ (Purpose of acomparators gauge)

FHEY A 1 339 f&rT a9 a1 R e o ®ved a9 i
T & AIES ¢ B AT 8 | STavad TAAT A qfeT &
o Tatd 37 FURET AT F FAgaT § AA(hHIT T&TT
A ATt Hifaw GFFW & gdw aw R w1 T
T 2l

= FEREY A * forg et fagiwad (Essential features

of a good comparator gauge)

FEFT ST AT(RT |
. AfFwaw Rt

AT w9 & forg erfeman afagfd |

T AT RFTET Fbfasw F qavic § daeioe T2i 2 |
o That OfEw # e ad SR |

St AT AT TR & @& T T& & T a% &6 G
TEar gl

« I 9 A9 AW & forF sfvgaex gEIA (consistent) &

iz e aTe gT MR R ey I A A
g e (AR & 1 @)

o THET TAT ITANT FT AT FIA IRT ST AR |
afR=Tee &1 uF fawga I e =R
FW F3A & frgi@ (Principles of working)

AT &9 & I & 9F e Feel ieg § A
fergTt &1 ST fERT ST

. W
- E T )

. arepfen

. oftfewe

Fhferer #A9T (Mechanical comparators)

TAHT FEd ITANT AT & HIY FHREL = § T ST gfehe,
ATEAwHeY, BT FeT i e FHey aga gaRkfya 2|

FANEL L€ H o7 A Siehe |
TET ©S¢ TR HT S a6 Z08Hhe HT ITANT fohar ST 2|
g, ¥ e fOffe, & dve o g & T g9 &

Iareq we fafemior : few (NSQF @=- 5) - s 2.2.89 & "t i

aferftreer e foar star € | |remeor: A S 100
a1 1000 (SfiEe F1Ive 10 AIEHT AT 1 ATEH) & 2|

ATEHH (Microcator) (Fig 1)

T FEIY 25000 =T (0.02 7T 0.00002 mm.) & 31fa S=a
AftefreT 3 e a¥a ud @esly FuRe/AaEhiHe] €| I8
Feae, Tawe AT e ud e g L&t |

Fig 1
POINTER

SCALE
&/ TWISTED STRIP

ooooooﬁ
H111

PLUNGER

\ BELL CRANK LEVER

]

SLIT WASHER

\/

MOVEMENT OF JOHNSSON MICROCATOR

FIN228921

S WX FIT AT © AT, deshdh o gahdT & A fEaeds
e agdt | fRarde fgw &t eforaq F:ior #9 &idr € &Y, 7
feawde fgm & 2fcram § @ afzver # UF A dLFHEr 2|
qiEex T IE ToIT IA%F IS o Thel I T AT & | ST @1
=T aFaT & @t AT H T THAT IASAT & AR gL
faree faom & "¥war €1 5@ Qe 71 S 1w er Srar )

frwt gt (Sigma comparator) (Fig 2)

Fig 2
SLIT DIAPHRAGM

SCALE —=

1 } SCREWS

| 1~ KNIFE EDGE

DRIVING DRUM

—— PLUNGER

ARM OF LENGTH "L"

PHOSPHOR-BRONZE CROSS STRIP
DRIVING BAND HINGE v

MOVING BLOCK SLIT DIAPHRAGM

MOVEMENT OF SIGMA MECHANICAL COMPARATOR

FIN228922
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TE ATEHHEY & FA & ARAhFIT 3qT &1 9 e FU
ALFAT € af, FBER AR @ 9 fedt g8 Amw uer o,
fewe =® # AT I FLEH FUL ALHAT & TRUTHEE
Y T A AHAT S| BT A AU FH H AATT © AT
IS H A" qLHAT 2|

T FA¥eT (‘Reed’ comparator)
3T ST &9 &9 § A €| sgfaat Fig 3a, 3b =i

o o .
Fig 3
POINTER TARGET
(@)
VERTICAL
STEEL REED
UPPER
HORIZONTAL
/ STEEL REED
— frn FREE.REED
" BLOCK
@]
FIXED BLOCK —{= e
~—— , HORIZONTAL
STEEL REED
©
o
LW_ _W_'
’”””’””” ADJUSTING SLEEVE
SPINDLE

CONSTRUCTION AND PRINCIPLES OF THE REED MECHANISM

Bloak %\u L%
!

(b)

SPINDLE

FIXED BLOCK

ANY UPWARD MOVEMENT OF THE
SPINDLE WILL CAUSE THE POINTER TO
MOVE TO THE LEFT AND VISE VERSA

A SCHEMATIC VIEW OF THE
REED MECHANISM

FIN228923

TR wa /T iw® Fve? (Electrical/Electronic
comparator)
¥ fAAY TATANT ATIeYE BT 9ia¥ UfRAREE &l © | goagi«®

Ao WS ggq @ et STrear A wermr, Rt werr, anfe
S FE 19 ATEE Fd 2 | (Fig 4a AT 4b)

dFfa Fig 4a, § <Y (1) % A9 =Y (2) UL IaaT &,
o FRr seagt Aed (3 UF 4) g [AfA safagsa diee
# A ST 81T 8 | 3N Afhe H gagl Aifed i 3=Id
AT €| 37 aRadat # gerFgraaet 100000 YO q% UfEawrs
forar strar &1

Fig 4b gerarrfas aifomr fawew =t qoridr 21
Fig 4
(a) /®
_/®

rLlrEIE
ZIRe

1. PLUNGER
- 2. ARMATURE
S 2 3 & 4. MAGNETS

ELECTRICAL COMPARATOR
(CANTILEVER TYPE ARMATURE)

SN
:

ANTENNA

TRANSMITTER
UAVAVA

FIN228924

=Afe® FA¥eY (Pneumatic comparator) (Fig 5)

7 FAeY wee, Rfve, tRRe #@iv afT i | iy w7 &
T SiewE ¥ ITFNT & ford v | A9 A A ahe &
T Fg Abfhel TS T & F HILUT TAHT JTINT q&T fHaT
ST €, STEl o gHgHIeH JANT eid € | AT JE & o
ATAT AT TATE, AARIT T I AT §HFE AT 2

FFfa § 59 Fve T Ste B & #7ex A7 'd’ FW ST & at,
aTg T SATIESTAT 8 FAl | F© TIANE T AGHT FT & 309
THX ATZA § 9% W fawfad giae #arie ogg & fofaae
FIAN &I A= Tbadl & | G I ‘d’ q@aT & af, AarHieT ega §
forfaas Faw FUX 33T g7 ARAYA ‘h’ F FAAHET ST &
8 fihe @ 0 g foram Smar 21

Fig 6 #fes FeY F1 uid et &, Smd waw 6 & 10
TEHERE YO 9T IJTANT # AT AT 2 |
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Fig 5

JET~K" FLEXIBLE CONNECTION
BETWEEN GUAGE PROPER
CONTROL JET~A"  AND AIR CONTROLLER

R
R
| N
N

AIR LINE

INTERMEDIATE
DIP TUBE ~E" CHAMBER
— STAND
¥ =
= MEASURING
E JET ~B"
. =1lh
T g
1 E
| w E
Zlx E
=3 g
(24N ==
k- 2 PART TO BE MEASURED
ol E
—— SCALE
- \MANOMETER TUBE
CARK GASKET -
g
SOLEX PNEUMATIC COMPARATOR g
(LOW PRESSURE SYSTEM) g
e
Fig 6

NON ADJUSTABLE
EQUALIZING JET

ZERO SETTING VALVE
DIFFERENTIAL

PRESSURE METER

AIRSUPPLY ™\ \m
p
221

CUSHIONED
AND JEWELLED

,/ INDICATING
MOVEMENT

FILTER

NON ADJUSTABLE

MASTER JET GAGING PLUG

AIR PRESSURE REGULATOR MASTER PRESSURE GAGE

PNEUMATIC COMPARATOR
{HIGH PRESSURE SYSTEM)

FIN228926

e s e (Digital dial indicator)

Hifesw™ FHET (Optical comparator) (Fig 7)

T FHEd A goaw TEr fEeen & Rocwe & fErm &
ST F¥a €| AT i Afwfdoa gma ar @ i)
TRgHvEH fIFeT il ahaer & 76 e © | 57 FRed gy 1y
F TFET 9T et |

T AR ©T Y 3aT & | Ry ‘B’ 9% 9=+ aTelt syawrer A
TRt et © ST T g% Trr & el e ‘D’ ¥ asdt
A AIFAT TXEfad Sidl & | T o § a8 gaE i
‘H & & el ‘E’ 9% T8T ST = |

Fig 7
FINE ADJUSTMENT RING
(ZERO SETTING) G

FINE ADJUSTMENT RING
(VERTICAL POSITION)
C

MIRROR B

\[I;I//MEAsumNG FINGER
A

OPTICAL SYSTEM OF COMPARATOR

FIN228927

I : T TS & A § o At w1 Fe awT g
o ReRree e EREeT w1 o J ww= T |

fefSee s ¥*ex (Digital dial indicator)

AT & AN | ATl S 3108hed (Sfored vt %
ara «ff ITerer & | grre & S off fordfee tertey gy a5
U

feforea gfoeded #1 watanT sftesed & gomT § F© AT |
feforew sfieaed & s wtew &¥gex & RS 232 a1 USB
TUITHH BT 22T TAFEI el (RS IT STAfHS FT T & |
75 Rfeffewa Taq Fogia & ATHE JATAT & FifH FILX,
FoeAve & ReTee 1 oY SeHe (Iea9 a9l a7 Sewie) §
Rate o 3w wfefesa varfofm wwatd #:3F 3= gedie

F FHAT €| TE AT F T Hlw F STAT § WA & qH
FXAT € | T§ FfeAT F T gU AIe & ReF F F7 AT 2|
T, ST RAFRET T e &idfy F37 § gaig e are aw
AT 9 & s Ramse afkam & Iaesar & awdd |
AT 2|

TF 7 AT I8 ¢ o RfStea e gftede it uF geq qamae
afesw =iw fafewr swat & &= o &= o a%ar 81
THR gfe Fau e & g & gie e 2|

TAfTT ATYTROT S §ehex & 9aT, fRforear s e
T Tk AT 2|
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0.001mm Ffe si¥ 0.0001 &% fafewr & A a1 TFgeE
fefSree saer E€i%eT # e 2|

w
N

-
[&]

=4

0Do0D

e |

252.8

121(125)

|
[!111!11!!!1'

28h6

=+
FIN228931

M-ATE= ATARF ATGHAET F ITANT FXk IATHR TR #t oraan &1 @ (Measurement of
guality in cylindrical bore using three point internal micrometer)

SEAW ¢ 3 AW F o A o fafafad #w w F At gt s

o WY UTEE ATHIE ATHIHET F IGIRT TdqT=0
o WY UIER ATHIYF ATTHIACT & AR HT TS
o WY YTER ATARE ATTHIHIET & A=A ®t T |

oft aTgwe i ATgwHTex (Fig 1) fRwferfaa % forg o
ga e

Fig 1

RATCHET STOP

BARREL

MEASURING HEAD

MEASURING ANVIL

FIN228941

AU T g (BaT & =A™ TI0SAT ATI & forg
- T & ffefeid aur asea & 9 |

AT ITAIT T S arer off I8 AT R ATZHIHIET &7
Aqawdi® 0.005 mm &tar 2|

wIT (Parts)
@i A ufee % ary Awfr @
e
e
ER)

I AEHHIEY § UF 9g fved gt € o Rreae & F = iw
ATEST GH I¥ R JedT €| Fi {Ervee #7 gadve 719w aret
T T UHEHTT ©F & AT J24T T FeArar & | = aret i
Tfe JIY % FEY ITHL & @d: G Fd ¢ |

off aTE e grEswidtey fafemr aest § fiea @ Seg o
T 9T | {9 of dohd 2

e T & gAfdd qor ardl S arer 19 ade & §9 0%
THTT T AT ST HehaT 2 |
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Y FT e F AT I, TF TRIAE WS T ITANT F¥h,
ATEFHIHTEX F T TS H FgaT ST FhaT & | (Fig 4)

Fig 2

Fig 4

FIN228942

E

TR IS & a5 & oIy @ &7 =gt w&dt 21 (Fig 5)
T ooy fafimr Sy & forg fafmr amest # fiea 21
T TatanT T feforee desrse # o fem 2|

FIN228944

Fig 5

FIN228943

77 o & qF afdw R & o & s a&fdr &t 9% v
grar 21 (Fig 3)

uAfae & frfa &t g d¢ 3 &g IgF 9999 & TN |
3T & AT FF IA: G FAT AT qFAT |

FIN228945
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Sareq ua faftvsior (Production & Manufacturing)

e (Fitter) - e

v 2.3.90 & =it R

AT ¥ F Fd T\ gen syt (Safety to be observed while working on lathes)

SEAW ¢ 3 AW F o 7 o fafofad wef aw g e

o A W IR FE PE TR F qF, FH A TAT TAT TG R/ LA A FTA ATt (precations) & a@m@

F 1% FIA | 92 (Before starting the work)

gfafeaa &% f& e yorelt (lubricating system) &1 %< &t
2l

et aret (mating) fret sfea & & ot & o aray Sie fad
3T (neutral) faafa & 21

FTI-87 (work area) AT o<1 T AT |
YA F99 qel SOE | g1 AR
1 2 9T (During work)

THA TY T H FAT A S & T HT A AST HY AT AT
TF GALATE BT 2 |

AT 9T FIg AT GEEASE FIA & qF AT F T ATE F
T% H AT B qF A SIS AT FALATE AT & | ITAFT FIA &
a1 3@ gid ger | (Fig 1)

forTer atge FET g TA T ATATE Bid © | TAHT ITANT FIA
qHE ATF qEEH = |

o Tae 9 TS 81a € | §% O 7R 8T & 2} gerd ARy |
g% fog &9 & ar a9 &1 3w w1

FIN239011

AT TE SHIM IaT ST AR & SATaTaenreie @9 e wet
2l

F T & & 19 (After work)
AT H AT & F ATE F, X gAT F8 F T |
o (bedways) UF &es &l § do o 3 |

qT AT F T A qHE @, R gu aer ud sfiaas g #=t
Ts quT fae & gerd |

"ev @y # fafiread (Specification of Centre lathe)

SEAW ¢ 39 AW F o 7 o fafafad #R a ¥ ave gt s

o @Y 73w AN Fafrea™ q@mT|

¥ wefi= #1 f@=or (Specification of a lathe) (Fig 1)

Fig 1 L,

Le

o

<t

L |

Ie

R-RADIUS OF WORK (CENTRE HEIGHT OF LATHE)
D-DIAMETER OF WORK (SWING) L ~-LENGTH
BETWEEN CENTRES L ,-LENGTH OF THE BED

FIN239021

o F fAmasr & @feea G smEr @
T S a1 9% & =9 4 |
3% & FU (& & | oy vl | <00 3% 9% d& avaad g & |

100

g & TETE, 9 WO B =g |
F F g8 ATRFHAH TS S Feal & S TETHL I 1 o7 qeF |

FHTET STT Tt AT FISAT 8 E AT/ 3T &THAT | FYT 6 FHT T |

HE IS T FHTITE TATEE & IUSE HIAY T TAF HIT &
LI
femea wfaat &t @

e & dET)

forea aiY &1 @l

o Ts %1 T |

A i &% HITE T S=AaTel & AT TASIT | bl 737 BT
et 21

TE A7 AT it AuiRa #3 & gerEs eiar & & o & a1
H 2, 98 AT w4 & ford AT A7 Ghar 2|



gee W =T famwand (@sror) (Constructional features of lathe)

IEAW : W AW & oA # o Fafafd @ Fw F g gt i

o AT F T WEW F AR F@T0

o A TR FE FIQ AAT T AT ATA FLAT ATTEAT T

o AY W FH Rrgiq qamT|

e AT UF AW gt 2, Forash a Ft TS HT AW AR IqA,
Fae g AfART 9Tg ST a% F AT AT A A3 § AR
& forw ITEhT |/ AT rEr &1 w1 H a7 qved & 7o, (o S
AT HL AT) F AT FH WE T THSHL TATAT AT & | F F av
qTH & W THSA & folg 8 o & (Evea # q9r gar quex
TAEF & fBred § o ST €| 9% A g e B AT &
feree 7 #IQve foFT ST €| uE T g & gadee | ggar
T THSHT q% & (4@ HE AT AT & | a9 T+ oTeT I FAAT
& ST T T 787 & THIRAL TCHAT & | ST TA AT & F qATTAL
Forar  ar, fferfUgaa aba Iae F3aT 8, JX 79 T o 7
T fY FI07 O¥ ALHAT € a1, IUX AT IAW FHAT 2 |

& & HeEATes @10 (Constructional features of alathe)

feft @t wofim & faaforfaa s &9 =few

— FAT AR F THSA UF IF qUA 20 & frEw wiw Fw
& ferm

— FT % VA & HIW § H(CIT g Al ATATETH T T FA
& forg, PR T ga= ate ared # foul

- fafe st &g TS UF i o & forg
@ wefie & fwfarfae ger swmor & & (Fig 1)

- 2e & (Headstock)

- o w14 (Tailstock)

Fig 1
HEADSTOCK CROSS-SLIDE

CARRIAGE

TAILSTOCK

jlninnnnnng

QUICK CHANGE R [
GEARBOX | ( ] }

S ——

LEAD SCREW
i f FEED SHAFT

S

BED

FIN239031

- % (Carriage)

- %9 @se (Cross-slide)

- HREEE &Wrse (Compound slide)

- 9% (Bed)

- fFa® 3w e ate (Quick change gearbox)
- o (Legs)

- wie awe (Feed shaft)

- e & (Lead screw)

¥ &1 F Rgi@ (Working principle of Lathe) (Fig 2)

Fig 2

FACE PLATE
/ / LATHE DOG
’Jl‘ /\/* MAIN MOTION

Igl ? DEPTH OF CUT
-
— FEED MOTION N
|<—— CUTTING TOOL 8
g
z
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Sareq ua faftvsior (Production & Manufacturing)

fev (Fitter) - e s 2.3.91 & wwtaa R
« ¥ 9= @t (Lathe main parts)
SEAW 1 W TS & A ¥ ol w6 wA A e
o AY F WA & AH S@TT
o AT F AW F I F FaTT|
&Y 9T (Lathe bed) i
ig

&Y 9T % ®& (Functions of a lathe bed) HEAD STOCK
T A & w
— UF gAY § "l aTadd T@d gu R W # I (locate)

FAT S
—  STIRITA FHEA T W bl FATH o {ol TGS AT TSI HeAT | :

T AT I TER F T &

Y 9T F HL=ITHE @A (Constructional features of a
lathe bed) (Fig 1)

THad s aw (Flat bed-way) (Fig 3)

Fig 1

HEAVILY RIBBED

VEE SLIDES

HEAVY CONSTRUCTION
FINE GRAIN CAST IRON

FIN239111

AT o € RTer HIRET § a1 ST1d & | a<t |7eiit 9 U
T TRt STEwTel aT AT i e &t @shd ¢ | RSt agm
% fordt aa ST &Y STy & | 91fer SR ATEoeT UasTd % & fordr
AT FE F AR TAMET AT 2|

AT H UF G @I A FAvE ¢ TS {1 1w & | 798 7 I
FT 30 qTE BT THAT 2 |

AT AT TT: FaT G & T Are (cast iron) 3@t ofie dea
T FoS FLH a7 ATAT & | TEE AT I FHTH F & (o0 srawg=
FERTY FATE (ATl & | 1o 8 &ieh fY &1 T & St A
7 geifagad e fer gfae qur g o vt ol gtdr 2 |

g 99 (Bed-ways) (Fig 2)

FTAST SYAT FATTE A I T T ATk THEALNS[TSAT il TALHHT
HE e T § qEE 8 2 |

102

Fig 3
FLAT BEDWAY

FIN239113

V' &g awt (V' bed way) (Fig 4)

Fig 4

FIN239114

FiwmwE 9T a9 (Combination bed way) (Figs 5a & 5b)

HTHTIA: ST Wl Bl dACE AT T TS I SISHY TAT ST
TF A7 a9 & Fored a2 =e & F1 Ty S a9 |

TS T AT | T ¢ 38 T a1t 3% 81 €, o starwraan
T TR HIA T €T WF & GHIT THR w1 T o1 @k |

3T AT F AT G B1% A F: o st 2| Fo Avfi
% 9 I & T F BT AT ST € | T2 WAl % 9T A FEvE
T IS B & fAee stmeew #rfee s famfRr At & e
Gforfeesr Farferdt # gaw fEFer s awar 2 |



Fig 5
TAIL STOCK

FLAT GUIDE VEE GUIDE

— SADDLE

er

A€ & I =S A @ T1E9S e &oldl diie & =T orar 2 |
T s=aw (Gap bedway) (Fig 6)

Fig 6

GAP SECTION REMOVED

FIN239116

FIN239115

#T =% (Head Stock)

IEAW : W AW & oA # o frafafad @ Fw F A gt i

* ¥T W & F TA™0
* F Tell BT WiF UF HR e 3w =i § s @

& (Functions) (Fig 1)

Fig 1
FEED SELECTOR

LATHE SPINDLE

FEED DIRECTION LEVER

COVER FOR FEED
DRIVE MECHANISM

T etfceT fRaTEad #1 Ao w3 & o U aree 98T &<ar |
B9 HaT § T d% F159 SIS FHAT |

o a5 &t e wfaat & fog awe, e o e ot e
gl

Zad e, e quT faufRar & &eq (lubrication) & @rEeT
gt 2

2T & & 7 (Types of headstocks)
2T wiw fAmfafad st g #71 gar &
1 ot e & &%

FIN239121

2 FT YA TET 88 Ll
st e & =i+ (All geared headstock) (Fig 2)

Fig 2

CLUTCH

FEED DRIVER GEAR —— T -
MAIN SPINDLE GEAR

FIN239122

IE 3@ H gaaT Al % G a9 (box section casting) & @@
gt & | et St @@ et Jv &A1 & | 36 3T STreft
(webs) aHT BT & ATl a8 7oiga av a% 7 g% e, faafar
TS ST 7 | S04 orvee & &=15e o I 3 AT5eT & (e
T Yol € | ot Wefie % e 9T 1 3T AT Tfer dee 0t agrardT
& HieT & Yl & AT FST AT 8, A7 uF R afq a¥ Fedt
2| 3R w9 U 9% Y o g 2|
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TaH 3t a1 AfYE guexfifiue (intermediate) s &t &Y &
e v W (sliding) e @ &ia 21 & =i st |
T farvee sty fyam o &tar 8| frvee &1 i 8 i
F are¥ e wear €, o o Frf awew Y giwat s S
gl

AT o & ®ied 1 GaTierd e aTel oia <, 8 &I e
& HHA o T 2

et e &< &= iF | gveda =t & &ior (splash) e &
fore gfssker stfaer (lubricating oil) w=T T&aT 8| 397 % X &
frfreror 2R F o7 U ATgo el AT &% AT U G185 19 o9
gar 2|

F9 Ieit 2 =& (Cone pulley headstock) (Fig 3)

COUNTER SHAFT
— /CONE PULLEY

f=S

g3
DRIVE FROM
MOTOR \‘ |
I I
I I

I
! ! —
I
FLAT BELT / —

Fag]its

HEADSTOCK CONE PULLEY /

3R e feved a¥ fiF a1 A ' ATl H Telt ol @l 2,
St @S E9 § 99 G| & | T TS dee H ASTAAT & UF AL
gt St faadia &9 ® a9 &7 F Toft & I ST €, TS HI Telt
eI wiex § Fadr (drive) €|

FSEE FI # fBvee F FART I T AT & T I
T U 1 §TXT U FANTIE o011 T&al € | Fi it & arer ua fafae
T & 2

a% firr gfie & @it ove 77 iR od ffaee @t st 2 | fee
ud ffae & gt it @@= & §9d #19 (cone pulley) & &F o

FIN239123

e wa fafem & siat o @ Sidt & | 9% R anwe &7 st
T ferved % o1e7 & AR ST ¢ | g e & ot o
e diawe 74T fEe & @y 7ui & fea #it afte #it
W foar ST awar g1 (Fig 4)

Fig 4

BACK GEAR SHAFT
B

BACK GEAR IN DISENGAGED POSITION

BACK GEAR
1 _/ PINION

( jy— ENGAGING PIN
W[ e
ENGAGING e
LEVER > T L
Vé $Ei - - - ] | )
PINION f

\ BULL GEAR

FIN239124

BACK GEAR IN ENGAGED POSITION

3 8T WIF & g [Aved F F Telt & Ll & de (S| 3
=) & sgar fafwe (fi) =fiel o Temr S g ) g@w
3 o TR W % STATY 31 HeTs T8 At +ft forer @t
2| #fie agem F forw aee & ol % =Y I gIeET a=dT 2

@t (Advantages)

TE AT AT #8 FFT 2 |

FE FA qWT ATATT T Sl ¢ |

FHHT A ST & |

gt (Disadvantages)

FAT et & & & Fe@ F qgan e wfaat fifa g 2
feree wfie aea & fou aw i T 2|

104 Sareq ue fafsator : ffew (NSQF =2 5) - st 2.3.91 & awiie Regia



&<t (Carrige)

I : 39 S F 9 ¥ o Fmfofed w1 # At g
o R F FF F@TT
o RS & gt F AR FATATN

HRT o1 I T a8 9T & T HET T F THSA T AW H
fore ITaT T ST 21 (Fig 1) 38 o a ¥ ffy of aifen
2 9 fRT (lock) fFam ST asar €1 56 &t Tg@ ST uue
T ded g 2|

Fig 1

FIN239131

T (Apron) (Fig 2)

AT & A TI dled T HAT T&T & | 50 FRT & T
T Ao FA & ATt ol et € | UM % YT WO @

Fig 2

FEED SELECTOR

TRAVERSING
HAND WHEEL

FEED LEVER

LEAD SCREW
ENGAGEMENT LEVER

FIN239132

— AT (transversing) 298 & |

- HE fax

— %I FgAFe

— € & UisHUE (engagment) sfax |

&=« (Saddle) (Fig 3)

78 UF ‘H R & g ¢ S f=e 9 F du F 9w aw
& TGV STHA MEE P a9 i & S T o 3 I A
T ACE & forg IThT Fa £ |

dzd F W (Parts of a saddle)
wE-wEe (Cross-slide)

HSA & FIL HIH FATES T SIAT & ST g T 19 Tfel TITH FLAT
& | % AT % FHSFI T T SIAT & 74T 298 51T << fEvee
& FATH ST | T S T S R &% AT A SHThd HTeT
T T FATZE % WL T HF G FA | FErEdr Herdr 2|

FATSUE 3T (Compound rest)

TS B TEE & ST 9T IqF AT AT S1m & | 56 &fost
e § 360° a% gATAT (swivelled) ST 2|

Tt w2 (Top slide)
TE FATIVE T & FUT AT ST & | T8 FHIET T HY THSA ATk

T TS HT AT AT 8 | 2T &3S FHfew g  forg Hifwa afasr
e S&T FAT 2 |

FITIVE X & HTHT 21T FAT3E H i wrge 7 fahal fvaa
T q¥ Fe 3T 57 FHat 1 (Fig 4) amAT=Ia: FH18UE I Hit
T4 THIE G fhar Srar @ arfh T wes wid e & qHH
T &t

Fig 3

CROSS SLIDE
TOP SLIDE

FIN239133

CORSS SLIDE

COMPOUND
/ SLIDE

TOOL

o
§§

A=
TR
Lidi=

)

N

SITIAAC

FIN239134
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daw (TailStock)

SEAW 1 W S & A ¥ o7l w1 wA A e
* IARTH F TAT B TEEATAT

* IAETH F START TATAT

* IARTH F FA T

e (Tailstock)

TE AT & deao U¥ UF T alell 315 & | T& o qeA= & amd
BT &1 3 90T 2T € | T2 &7 AW o9 qoT aiel & fiase a7
BT & | 39% 99 & a0 agd THgLedl wei far gtar &, qur
T I IX I9 @1 % G a7 2T @ | TE 9 I TATEE FY qhdT
g T ae u¥ et oft forfa & e & i @ear 8 | 3 =i
FT FIST 99 I TAES &1 2idl €| 99 ¥ fUss 9nr 9¥ ivwd
o gt © @ atet W™ g var W R @ g 2

ST &A1 I Y@M ST | et 8, df o1 &I T T A 2%
T T &7 TH L@T/AET | gid 2|

T ST T TN FHE AL & a4 &ld & | It ik § fAeferfad
9T & 21 (Fig 1)

Fig 1

FIN239141

a) e (base

b) at<t (body

c) famea (spindle (barrel))

d) feres atfar fax (spindle locking lever)

e) sTa¥feT & s (operating screw rod)

f) sTRfET 92 (operating nut)

g) o ¥+ g8 & (tailstock hand wheel)

h) =&t (key)

) #e /e AT & (set screw/set overscrew)

j) FAfERT Siee (clamping bolt)

F@@T® & & (Functioning of a tailstock)

SEENA FI FATHT AT T AT TS TLHTAT AT Tl & | XA
Ft fareft oft feafer & @t fobam T |apaT @ 20 91 ATt T T

forerr e & fordr It & e ® @tee AR § w3 e wean
T 9 & T & FU & ford avet a¥ Fy F dquer W

106

fardt ST €| srewfeeT & &t HeTIar & AT H ATST qLHAT AT
FEHAT & | AHT HF ATAT Y AU JEHT, T TGT ST T T
g eux =i & fordr eret® & 8w it ATHAE FXA & ford 7%
Fqerr gt |

@ ® ®1 g3 (Purpose of the tailstock)

AT ATTI YA T T HET 1 AT a7 & ford T Avex
forrr v ¥ Rt | (Fig 2)

Fig 2

FIN239142

LONG WORKPIECE HELD BETWEEN CENTRES

I I At 3o, O, o 9% 99 @i e & o)
(Fig 3)

Fig 3

CENTER DRILL

DRILL CHUCK WITH
TAPER SHANK

FIN239143

AT & HIH | & Wi a0l qIel B ATHHE Fd gU dTaT du¥
=t % frg | (Fig 4)

Fig 4
NORMAL AXIS OF LATHE
TAILSTOCK —

OFFSET

Bl

|
N
BI L
0O OO
AXIS OF WORK BEING TURNED 0 Ol <
{— o :
OO0, &
£
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Iareq ua fatewior (Production & Manufacturing)

frew (Fitter) - =fmr

v 2.3.92 | Wt i

W 7 g W it a=maet (Feeding & thread cutting mechanism)

I : 39 S F uA ¥ o Fmfofed w1 w7 At g
o AT FATE F WA F AT J4qTT
o TR TATTAT F FHABIET ALTOT HT IO FHIAT

wre T=maet (Feed mechanism) (Fig 1)

Fig 1

1 |Sm||

FIN239211

A A FY Wi AATEA ATATIFATIAT T (1 ARG eAT T
FA ATCHACT HIS TIW Fedl 8 | ATeHfeF B F Feor Ff
F I T AT € g AW WS UE gAY 3 0T
g €, AfaT T FXA § &0 89T aar €| F 7 57 H
FH HLAT 2 |

Te FAmaett # fAwforfad ared &t 2|
- f@veer fae (Spindle gear) (A)
e e (Tumbler gear unit) (B)
- free we i (Fixed stud gear) (C)
- 39 fi@T (Change gear unit) (DEFG)
- fF® 3= firae at= Quick change gear box) (H)
- Wis e/t & (Feed shaft/ Lead screw (1))
- TA FATEt (Apron mechanism)

W IATTAT F IJULE AT THEAT 5T F1F & TAF T &
FATIE | A & T I8 SA7ev 2|

farvger e (Spindle gear)

feree R yer ffvea & aro qar 8 &% a1 g & aey
& Bar 2| 7% g fevee & @y gwar 2|

Taer . giwe (Tumber gear unit)

TR R gfve & @ fresd #1 oF 8¢ gar & o ge® &
A HOIT § T 8§, ot fEvew firw # o e &
sttear 21 58 Raffr few s o F=a 8, Fifs fosa &
ST oo & Fod Ted gy W g & wie & i # aftadw 2g
IHET ITART AT 1T & | 39 JfAe § ot ofaw &7 Ate F3

0 e we e & a@e ar saae A ST oasar 2|
(Fig 2)

Fig 2

MACHINE
SPINDLE

SPINDLE DRIVER

TUMBLER GEAR

TUMBLER
BRACKET

DRIVEN GEAR

FIN239212

f&re == fim= (The fixed stud gear)

e we fiee #t g1 ferved fier &, eaer fee gfe &
gid T g1ea 9T sl 2 | fre we fimx & aw vfa fawe
e faree e & a9 & wd 21

== fEw =#E (Change gear unit)

frre ws fEe e g & 99 few gfae g Fas =9
firR gt #t grafie #war 21 BT 9edd & =W & o
AfafRs g€ & ©7 & Iuay A7 R F de 7 & 99 fex
gfHe ¥ grzav, ffaw six seeer foR & sga &1 wEye
grar 21 (Fig 3)

@ afkade faw s (Quick change gear box)

Y AT FHIEIT & aTeY Uh offaY ofT iar 2| «iae &i
ATINE Heh faferer Rt &t o & a=r f S @ehar & arfe
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7o & fafew @ 3w & o7 % | oftaw & fafe fRrfaa &
FTAR A aTell 61 3T & ATl q d FIET & HIT
Tt Tedt &, o dEwe aifea fie ¥ F AR faw &t @
(Corresponding) ferfar & s st @aar 21 (Fig 4)

Fig 3
1st DRIVER

.
g

2nd DRIVER

— 2nd DRIVEN

FIN239213

Fig 4
SLIDING GEAR SHAFT

TOP LEVER

GEAR BOX

FIN239214

®T e (The feed shaft)

wre s &t fFasw 99 fae ate & oI J9TEelt & Ares §
3139 9T AT & | wie o &t goffar wfe (rotary movement)
F g A W Tfy § afkafda # fomr st 21

TU9s Ittt (The apron mechanism)
T AH(SH | g & Ategfedd gaave & ford @i wwe &

T % AT TA & ZTEa" GIAvE & o HE @3S a5 3139
T FY &Y Faer gidr &1 (Fig 5)

Fig 5

LEAD SCREW

FEED SHAFT
LEVER

LEAD SCREW LEVER FEED SHAFT

FIN239215

T FeAT - ARY ud @9 e ¢= (Thread cutting - Simple and compound gear

train)

SEA : 3 U & o # o faforfad wRf A A e
+ TR fER 39 ud @9 e 3 9 s @ w3l

@@ = 39 (Change gear train)

¥ iR &, fesd & uF 39 @ ot fer = e &t f@as 9w
i ata & Sitear Fwdt & | o wofia % arer s ey &
U #e faar A € ot Iwai 92t Fed aw fEvse vd e
& a1 e & At s ar FA % forg R s 2 g\
F F fog e et & faeae 59 fe g awdr 2|

I iR &9 ¥ grEax f§aw ug smgeaw (idler) e & €1
araw fEw 37 (Simple gear train)

T I 3 v oE o fre g 8, frad Faa uF 9o
T U =rfera frerd giar € | =rferss e =nfera et & §i o

aTEsaY e it e s wshar & former fee s o #:1g
THTT ALY T2AT & | SHHT AN Faol grEa¥ U fga= =t it
Sred a9 fga= e & =mar &1 fAfvaa e e = 21

(Fig 1) & areror fa &7 &Y =rawm yefia &t 12 2|
(Fig 2)® &1 ® =mereh 7 =tfora [y & ArsfoaT ygfia & w8
gl

ST 9% FTEN T AT Freat ¢ o & Fgar grza¢ e o
fyaw firr afRafda fFe s 2
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Fig 1
DRIVER
INTERMEDIATE

GEAR

DRIVEN

N

oN

(2]

[s2]

N

=

o

Fig 2
—
L7 Ay
7 Q0
v
DRIVER GEAR
ON FIXED STUD
IDLER
A O
AnY Yo
~ Yog

DRIVEN GEAR
ON LEAD STUD

FIN239222

T R 39 (Compound gear train)

et it fErvee o e & & &= uF g3a¢ ud uF f3ad e
TATHT TS T ATITA I HEAT HHF 7T (T | AT 39
AT H ZHSI W H¢ah e [T & g7 91 {ore ar &y
T 2| 39 IHR & UF & Afed grea} oY s fgam e #v
ST 3647 SI1aT 8 | 39 Th1e &1 = R 39 Famsve 3q i
FEATAT & |

Fig 3 # us Fmrsve i &7 &t =raen wafifa & w8 &1

TF 6 T.P.|. aTet ot & areit o Aefioe aifea [t &t qomr
Frforg @ 9w 4.5 mm fo=r 3t Fieat F1et et et | Iuae et
# 208 1203 & SfF 53t & H197 § & q°q7 TR [{Ew
# 120 i €1

Fig 3
1st DRIVER

i

th

2nd DRIVER

fh

— 2nd DRIVEN

FIN239223
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Sareq ua faftvsior (Production & Manufacturing)
fev (Fitter) - e s 2.3.93 & wwtaa R

A F AT § AT AW FH e JX 1 & F w40 (Holding the job between centre
and work with catch plate and dog)

ST : 3W IS & o § o FAefafad 1 % A g
o gl & dr T 3G FE A AR FIAT

o ¥ T AT FAT

o FI W WY TAT T FH T T

Fegebl & ot T & F F TE FA Y SATIvEHAT TEL 2|
e e e ek e e e AT S | e g w9
w9 & AT, ¥ e (thread cutting), T9eT HfeT sirfe Frat
& for ey 9 & o= Fvrer AT ATTIHAT Tt | TE Faa
arer |t & forg €1 STt 8 | awatas afkmd Fe & 9 Fe
Fr i dat smaws 2idr 1

FTef &Y g1 oY T BRI FR 7 fAutfRa A 7 o qwng a1
Al

TEl AT F T & T2 T FT 999 F T & & g1 &=
o g fFferr # |

fored A & 9% # IAN & T FIEFEAT ©e JI4T F9 e Fam CHECKING TRUENESS OF THE CENTRE
(assemble) st |

ferea A1 1R e & was #X 7 ©ia § a5 a=x e —_ ESSETES PHHETEREERE
o
AT FLA | TF TE AT of {6 (Oreal ®d 9 q13T qeX ¢

e (damages), ¥ & q T 07 €9 & ATF F2 |

FIN239311

= a7 {6 ST $e o o2 G qe1 &9 § =¥ &l & | (Fig 1) RESULT OF LIVE CENTRE BEING OUT OF TRUE

FT % AT & TTET ST o BRI FT FIT HY AT I F
& us Y 9¥ 9= (point outward) # X = & & F4 |
(Fig2)

F1 T HRATH G & 9 A UF qia A7 i 31 STl e
1 &1 e &t 75 @ae & e #| (fig 3)

T W F BT B2 HT A oW a7l F1 & g (S5 H ITIH THed
o9 9 de e |

S TM &I FHTE HT THTE & TTET oF 9 T et | I wers
FT farvee #t a1 @I% & 0 (beyond) T 60 & 100mm
% faasmr =Ryl

< WIE F a8 T FAW F3A & 74 78 AT 7 A fF 7=t dea
& I (operate) & forg qafa = &t |

Fig 2 LATHE CARRIER

FIN239312

LATHE CARRIER FITTED TO WORK
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Fig 3

PACKING PIECE

FIN239313

3 Wi it I ferfa § 3 @i Fw ¢ F g0 F7 ¢ Fol i
F A | (Fig 4)

Fig 4

FIN239314

& & §UeT &l &1 o1ea ave¥ (live centre) & Ttge & o HRax
W IS F F e & G H TR U w9 | F B 3 Rafa
H e 8§ 9% @

7% gfafeaa & & o FRew A 4o g «e % @i+ (slot)
& ad (bottom) # 7 3=¥ | g6& F #t #ET #ifew & forg @<
gt § &1 S S @ | (Fig 5)

Fig 5

TAIL BINDING ON CATCH PLATE

I_
ZR
CENTRE DOES NOT FIT

] IN CENTRE HOLE

A LATHE CARRIER BINDING IN THE DRIVE PLATE CAUSES INACCURACIES
SINCE THE WORK IS FORCED OFF THE LATHE CENTRE

FIN239315

T WiF & BT F 30 DI H FHTHY a9 dF AT T@T8
% f 8 Aue &7 qIg< & % Jvex i § a¢ qve¥ (dead
centre) & faaT foet, @&y w=” & 93 7 WU | (fig 6)

Fig 6

FIN239316

HRET AT T T 9 fiS FATC | S T ww v DA H 0F
AT X & Faer arger gfoey qega e o &% |

3ot ferfay & 21 weis fRrvee Fotey &t 8 q97 78 | foh gfawry
T @act | AOf &t AT 250 r.p.m X T FY qAT FE B FO
gave % fore gam 1

TF T I TR &1 ST q&9T 7S SATa9F 81 Al o @i (erved
F T FW |

A FE AT A & forg q= 21 (Fig 7)

Fig 7

CATCH PLATE

LATHE CARRIER

DEAD CENTRE

LIVE CENTRE

WORK HELD BETWEEN CENTRES

FIN239317

FT & HEl & 4 Thed & UF 7 giAfvad & & & v dved
et 2|
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Sareq ua faftvsior (Production & Manufacturing)

e (Fitter) - e

v 2.3.94 7 gwitta e

wRET siiv i gw @1 @wer fawwr (Simple description of facing and roughing tool)

SEAW 1 W TS & A ¥ ol w6 wA A e
o ®RET % IET FAT

o HRAT FR F AN F TEEEH FLAT

o T & FROT TAT

o HRAT & AN F T TR & ITAR FAw|

&R (Facing)

FTH & T&T & FHHI G TA Hf HIS FIA gC F & %9 & &1
g & ATIRI F KT Faa €1 (Fig 1)

Fig 1

FLAT SURFACE

CUTTING TOOL

FIN239411

&R #1 w=we (Purpose of facing)

— FF F R & JETE FH A TE e o & forg d@gst
qrT |

— FF F A&7 F TEad TF e I

— & % B T GG Aqe! Hl ST T IAH e e
HEHA AT HEAT |

— FE H T T T @l

SR T rorar fRfAer SR 8t awdr 2| v BT § a1 &
T & FHTE EIST T Aferh Fe-rewrs g AfuE arnht et
STAT &, e AR % fog wafa arg StEr st 2 | w6 SR
H 7 & SAra i ade [T & Fe Y i e e sar € | ffaee
HRAT § TF BT F A0 6 A H ST JAEAT AT 2 |

foRfaer BT & sfieTe &t &1 & & & Ia% TR # e fie
(feed) fFar stmaT 1 (Fig 2a 3 2b)

TH G w1 F A =@ qAqT dgd wfew wfie F gEw
afaa f@veer &1 wfa (RPM) a1 16 Wi u e1fers 3w 31w
Fe F ary 3 a1

112

Fig 2

X=5°(.10°)

{ooog

RELIEF GROUND ON TOOL

oooo

RELIEF WITH TILTED TOOL

FIN239412

T wae ffaere SR & forg v SfEw # at qEr Ffer wfie
T =999 AT AT & qr @ 0.05 mm wEd e e ud
0.1 mm & &7 S A% & &I AT 2|

wR w7 Feafafae @iw s & (Fig 3)
Jaqd ®erk (A concave face)

AT gEATIT 7 F°T B & FL BT & A q8 F1 §
T T TET S % ForawT Ie Siar |

IAd &k (A convex face)

7 A & =1 Ffem ues (blunt cutting edge) Ta =T &t
ATH T HLA % HILOT I Siar & |

T 9 & g9 & forg eI &t g o e ST #Y | qF
AN & AT T I HF ALH W Ao |



Fia3 ¥ ¥ u% v 3& S (A pip left in the centre)
o TRY SQUARE
/ FE T ¢A % HEl AT BT3C T AT 7 & & FIXOT IeTo Blar
€ T 1 AE AU BEC T AT FI& I AT H ¥ HAT SO
— o AT 2 |
CORRECTLY CONVEX
FACED FACED
o— o—
CONCAVE PIP LEFT
FACED ouT ®
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Sareq ua faftvsior (Production & Manufacturing)

fev (Fitter) - e s 2.3.95 & awtia R

e @rge #Fedt a7 JY AT |@rEE Fwed g« 7| @t vt (Nomanclature of single

point cutting tools and multi point cutting tools)

SEAW 1 W TS & oA ¥ ol w6 wA A e
* M TA F THFR AT

o Rt arEewET Tw A Tt W FE

* A TET FET 7 F1 qFEA! Ht Faqr=T

& § BT gord FT T AW H ater T E T & -

1 féwrer afgue wfdw g

2 W q13ve HIET arar g

@ qaigue wfEw @ & W@« (Single point cutting

tool nomenclature)

it Fed a9 T (wedge) N A% F AT T a9 =
FIET O FE F TAT FAT & TAT 97 F T S| FEerw g
FT FHET U & a7 & T=9€ (wedge) & ATHR H TSV FIAT
Erc i

S B gEe Y U g 9% @ ofre ot & © A,
HHAAT I & ford o #xed qo 9f=re &7 d&sSr O AF A
o fAfeaa #or o w@a 21 (Fig 1)

BLADE
% o

Fig 1

@ <
NO CLEARANCE
THE BLADE SKIDS ALONG THE PENCIL WITHOUT CUTTING
SHAVING BLADE
CLEARANCE
ANGLE

PENCIL
CLEARANCE

THE BLADE BITES INTO THE PENCIL AND CUTS

FIN239511

afRre @ awst F =W 9T, Afe R A ang S fad #@
FTT ST, AT TE TAT FdT & & =i SAedt =< gidl & | fraet &
AFAATLAS Fled & oI HET TH FF & FF H T AZ0S
FT £ (Fig 2)

Fig 1 & i o1 &t acfto=a v qa7 Fig 2 # wefea &
& (wedge angle) I ivr Fed & |

AT & HEW 7o # I R A A wror (Angles ground
on alathe cutting tool) (Fig 3)

114

Fig 2
WEDGE
ANGLE

/

SHARPENED FOR CUTTING WOOD

WEDGE
ANGLE

SHARPENED FOR CUTTING METAL

FIN239512

FIN239513

frfafaa aft For 7@8F @ W T Eld | 38w F oy
T g T 999 o ™ 1 39 g U g A At
FATET 0T T Ho7 AT 2

1 uy= v (approach angle)

T HI (trail angle)

21T ¥& HIT (top rake angle)

arEe & &0 (side rake angle)

TUe FeAd &7 (front clearance angle)
ATEe FAAE &I (side clearance angle)

o o0~ W N



AT # TIw AN digve & g« & (Multi point cutting

tools used in lathe are) :

- fg& (Drill) RT for Ex.No. 2.1.61

- 3#\< (Reamer) RT for Ex.No. 2.1.67
- &7 (Tap) RT for Ex.No. 2.1.70
- = (Die) RT for Ex.N0.2.1.71

2z =399 Y I+ syt (Hand chasers and their uses)

IEAW : T TS F 0 # o Amfofad w A A g
* 39T AR FTE

o 30T INX F TAATHS ARG SqrT

* 0F AT FHT ITIT @

TF U7 AT B FTeAT q¥F qET BT & | e aige wew g
sgfea e Wi, T Brear, i TR onfe g At FwrEer
TEAT & | AT ATHE TA FT STANT FLh 34 31 (6T 1 q@Hhav
g1(Fig 1)

Fig 1
FORM LEFT BY A SINGLE
POINT SCREW CUTTING TOOL

7

ROOT CORRECTLY
RADIUSED

CREST FLAT

FORM CORRECTED
BY CHASING

SN NN

CHASER

- @

CORRECTION OF THREAD FORM

#vg ¥ (Hand chasers)

& A5 7 gieat et & s ST 9% & aEr Fe i
fofafinT #<= & a9 7 qm=T § el # weq F o e
ST 2|

FIN239521

2T 39 3 THE & &d &
- UwReAd g€ =99 (Fig 2)
Fig 2
(S —
: | -
| W W E— %
EXTERNAL THREAD CHASER %

- g 9 I Fig 3

Fig 3

INTERNAL THREAD CHASER

FIN239523

T fagaTd (Constructional features)

IT UF T R & AR HE GRE & a7 8id ¢, TS AT
EE Bid & 31T @EY @15 (ground) IS {3 g2 & € | &mee
FY ATE Aee qTEE HET T & THFHT H ¥ G & AT Foran
STAT 8| gEY B ¥ A esa et & g A fu= fHfe s
T FE 9% 9T U= & A @rr &, A0 e Fw awmhw F w6
T@T AT AT(RY | ATl T AT e & d e S A T81 grar
o 7% | (Fig 4)

Fig 4

WORKPIECE

CHASING REST CHASER TOOL POST

FIN239524

THE CHASING REST

ITNT L THT I AT AT AELHSS HTeT AT & | fhe =eie
FIRT ATES a faw fFFar star 21| afd smawas &t ar, g v aw
& 9 & a1 ar oA |

AHTH T &, AT BIH T H ITIANT F¢h Alfere & Fof 94
FTE AT € | ¥ Ut 5T g5 i i oree #37 & fod ga %
®H & TS AifewE fFar st €, e 9 1 agt B & |
3 THR & BH g AT AN 81d ¢ | ST ITAT g7 I=
forg 7€ @ & amEar A = Ry | (Fig 5)
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Fig 5

CIRCULAR THREADING HOLE

SECURING BOLT

FIN239525

T EleeY H THel T 1Y doecish § =Ml T Uh ded S5
T T I iAo e & o3 fowa e @ o & &y arnfy
F IS A qug 3% aifere & & Frer srar 21 (Fig 6)

116

Fig 6

MORSE TAPER SHANK

DIE HOLDER BODY TO FIT TAILSTOCK

BUTTON

DIE TORQUE ARM (RESTS

AGAINST TOP SLIDE AND
STOPS DIE-HOLDER FROM
ROTATING)

FIN239526
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Iareq ua fatewior (Production & Manufacturing)

frew (Fitter) - =fmr

v 2.3.96 | gt i

fafvsr smawsaen & smaw 9w Suwewr w1 w=@w (Tool selection based on different

requirements)

IGAW : T T F 0 # o Amfofd w a A g
o TS FRI T AT & T[0T FATAT

¢ T WA FT TA FXA ARG ATE T@A AR TEF FATAT
. fafve R * @ e & @ Fawn

o T WA F AR FAT0|

Ffew g@ wEAw (Cutting tool materials)
E('\?'rﬂﬂ‘flﬁalﬁ:

- HTE S 1ol AT & FSIY qAT A ST AR |
- HEH WX F Hq FIA ATAl BT ATRY |

ST SRy ST A1ty foed At g aEE & 9@
FIA AT gtar |

Ffer g wefme & e qor e =nfed

- 3fid #3tar (Cold hardness)

- & waiear (Red hardness)

- Fmmeud (Toughness)

¥ita ®izar (Cold hardness)

I et #§ AT ATORT 9 IUIT FSIRAT & AT 2|
FIAT ATHAT &7 a8 07 & Forad a8 gost urgett &t & (cut/
scratch) @t & | FIAT d@a TT WIRAT Hff Fedt &, qar e

arft ® fees amar 9 sfid F3ar gidr €, 98 arnit &t
T F & forg Suges Al et 2 |

/TR F3iear (Red hardness)

TE TA WA FT I YW & Forad aga 3= arq a% o At
#Y ofiq Faiear it Tedr & | Fefife e awa e ud we
& ey T § g 9 e ST G97 A 8, o e g
FT FSAT UF e g&7a1 qure (diminish) g a0t &1 afe
=T ATIwH T Y g A Ff3T ufRlriEY o+t et €, @t 7%
FET SATAT TFaT & 3 IqH AT/ ew F3Ar & o7 2|

HHguA (Toughness)

7 98 T & AT T F HET & THA FTAWH A &F HLT 4
TeA & UHAT &, HASIT FEATAT €| T8 TA A HST TH &
ZeA & a2 |

T AU & =99 & qAg At weat W o= G
AT 2|

- wefifer &t s aTeT awEdt
- WA g @ 9T, @t adT gt | (rigidity and efficiency)

- SEEd & qAO AT q9T IATEA H 3|

- aifSd STEwIEE THRHT 7T g e 1 g

- ST R S At ofidas A A a9 S &t
- #fAT R ST AT anel @ g ud v

T W &1 afweer (Grouping of tool material)
T AT F i &t fwferfe &

- %" g Helad (ferrous tool materials)

- AM-5E g 7eaa (non-ferrous tool materials)

- AM-#erfo® g wedE (non-metallic tool materials)
| 7o wedrAw (ferrous tool materials)

3 TRTET § SATARA TE HUCH BT & | BT FAA LA TALNE
T gTEefie &% 39 @ 7 o 2|

AA-HTW T A=A (non-ferrous tool materials)
TOH AL TE BIdT € SHH e, I\ quT Aiferfaegaw
F AT FAET AT 8| |/eAge g9 a1 § A 2|

iz (Carbides)

T oft A B weEd 2 3R TISeY Hedsil dddlE T
FATAT AT & | $qH F1AT UF e W@ UAET ad (chief
alloying elements) gia & |

AH-AeTford weIIe® (Non-metallic materials)

7T T WA Y AA-HHA T & A A & | e v
T T T F o 2

FfeT gar e & forg 818 #eq & (High speed steel) &t
gy TRy T @) gad " wSiRar A=t T et @
AT JE AT Ffdw ufeforody sftor € @t dar €1 dweA,
FITHET qAT AATTTH S TATES dcd 815 Tie & g A
A & forg ITAnT R S €| 8T8 wrEd & #Y STaET gawt
TR FSIRAT e gidr 2|
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g3 wfie & F ITART Al T, 39 g q47 39S fae
= & forg famm strar 21| 7% =1E FrEa e & w @ g 2|
FTA(ES HIT T IoF ATTHA ¢ T FSIAT q4T I= TfA
I¥ FAA FEAT AT @A € | FEA HRAT UF HA & B
FTATES TA B AMCS g & TF H ITANT AL (64T AT & | 37
35 T AR ATed & €7 7 g fae & =7 § Iuer O sar
2l

A7 FfEw 7@ & W (Lathe cutting tool types)
A WA 9 ITAT o W AT e

difers 2187 g (Solid type tools)

s 2187 ¢ (Brazed type tools)

zwree fae g (Inserted bits with holders)

gTre fae erEw g (FaiEs)(Throw-away type tools) (car-
bide)

Hitere @129 7« (Solid type tools) (Fig 1)

Fig 1

FIN239611

3T T AN HST TS IR, AFATH, AT T Hd-Gar
T Aifere gt foeq o g A ATl | AfEway d wfw
TH AlfeS THFR & & & | B1% F1ad & AT 875 i & &
a o HET To8 STANT § 1 A & | g #7 q@rg A Hra-
FFT WM AT &HAT, T T FT THC AL AT & TFHfer
7= fiR = 21

giee? & Ay e fa (Inserted bits with holders)
(Fig2)

Fig 2
TOOL BIT

TOOL HOLDER

FIN239612

WW%WW@W@%%IW:W:B@W’E@%
F €7 § ITAW faar S 21 F fae an § s 8 € aur
Blee¥ & {7 # oy AT € | §7 Eteei it AT FX & forg
T T H ST AT & | 59 THE F g | UF o1 A8 ©
3 T AT 33AT A el 2|

Fig 3

FIN239613

a5 T (Brazed tools) (Fig 3)

F T qF o grge & a9 9 €| 3AET HEW A arar
fewmr w5 ga Aefiawr Feamr | wafs gor &7 At 7 w5
Ffewr ufafordt 72t et & T § i\ 8id ¢ | e Fafge
T U A5 TR & B 2| 9% A7 I 9 ded Fatge
TR ATAATHE AT FASTHT AT & J™0[ Y Adr 2|
Fratse fae T & fow 99 9% & g @ve # o F awe
FgER Wi fFr sar €1 7 g faaert g € qur @
gleedl & ol gee fael &t e s1fes gear ye™ &e are
g 2| T 215 e & a5 g F forg St @y &t

M-3a =129 7= (Throw-away type tools) (Fig 4)

Fig 4

FIN239614

CARBIDE INSERT

FIATES & 358 g o FE BId AT & AT & df I= IA: AT
FYAT TZAT & S THI A ATAT T GETAT & | 3T FE g §
I= uf g & w7 § IuANT AT sar @) gas forw faw
TH & T Bleed Bl ATTRIHAT TS 8, T FIHTE, ATAATHT
ST Py #Fratse fae & 3 e g § duw die
9% & fa=Ar S 2

difdr %e &t 7T #¢ 59 TR a9 Sar & & star
foeca & forg smawas ¥ ey fae aiyq @@ g @d: 9T &t
<Y |

118 Sareq ue fafestor : ffew (NSQF =2 5) - st 2.3.96 & awife R



A7 HfEW 7@ AR (Lathe cutting tool shapes)

fafire d@famd aw3 & fou o T oo fafaw s &
ST & | ATATAA: ITANT S AT TS H9 HIET goq fwarerad
THY & B &

- ®fET 7 (Figs 5a and 5b)
Fig 5
7N
% \
N\
oo oo
a) CRANKED TOOL b) OFFSET KNIFE TOOL §

- A1g%® T ¢ (knife edge tool) (Fig 6)

Fig 6 - N
oo e
- T g (roughing tool) (Fig 7)
Fig 7

FIN239617

- T39S Tt fAfTT 2 (round nose finishing tool) (Fig 8)

Fig 8

FIN239618

- Ate 7o fTEET g (broad nose finishing tool) (Fig 9)

Fig 9

oo

oo

FIN239619

- AUSTAHfH[ATFET 1% ged (undercutting tool / parting off

tool) (Fig 10)

Fig 10

AN
O
O

FIN23961A

- TFFeAd feT g (external threading tool) (Fig 11)

Fig 11

—
0

oo

FIN23961B

- i g (boring tool) (Fig 12)

Fig 12

FIN23961C
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Sareq ua faftvsior (Production & Manufacturing)

e (Fitter) - e

v 2.3.97 | gwita e

mrzfeg wor Y sawwar (Necessity of grinding angles)

SEAW 1 W TS & A ¥ ol w6 wA A e
o T ¥ STCAT-HASET FIOT HT ATH TATAT

o TEF FOT FT ITAWT AT

o T FIOT F THT Ft T4

wg€= ot (Approach angle) (Fig 1)

Fig 1

APPROACH

/
.
FIN239711

3 QIS FHIET OF U & A7 & o A 2 | 3/ FE0 gA &
arEe | yEe T oAt €1 #red aua Aifers wfdw g
TIEve fFaT S AT G 25° & 40° % 7 YEdT €, TR
qWE & ©T F 38 30° FT FHT TG FT SA1aT &1 ATAHTeAT
Ffer, e wfem oot wge St &, # ga | sAifers st &
AT & | Affersh HfET F T 311 Fe 1fers R Srar & =i,
S T F A W 6 AT AT S AT g F A qgH I g &
Fiede qha fi-HIY Fedr & | siraime &feér & fawr 7 &
Mg T AT Fc & ford, HIET T ¥ TS e & & F1d &
quid: @i & TEdl & A g & BE T SAATAH A(HAT AT
It 2| stiferss wfEw & faaRa g+ arelt ST &1 &= a97 T&ar

21 (Fig 2)
Fig 2

: WORK :WORK

0

\
oo N Joo
L™ To0L TOOL

OBLIQUE CUTTING

FIN239712

ORTHOGONAL CUTTING

¥z« @ (Trail angle) (Fig 3)

T8 v HfET ue e oY Fed 2| Fig § Ry srgam @& g
T & o & 30° &I ¢ Y150 AT ST 2|

AT G q9T U0 HiET U U H A5 Feeh g 9 90°
(wedge angle) 3T I SATAT ATAT 2 |

120

Fig 3

FIN239713

Trq 1 9% IF [ (Top or back rake angle) (Fig 4)

Fig 4

POSITIVE RAKE

FIN239714

T 9 A1EvE FohAT T 3 Ower T qam gt A st Fit
ol #xar 2| so@eT a8 @ & F vEw & Eta
FIAT & | T &7 219 AT IF & U g & HIL A3V AT Srav
2 ST 7% FET U F H0E AR T F T & WA a1 & 2 |
afd AT WE & IF & AR S, A 7 Tioed T G Fed §
AT AT AT 9% & 0 F AR &, a1 39 ffea % o Fed
#1(Fig 5)

Fig 5

FIN239715

NEGATIVE RAKE

AT #T T ATl ATt & SIET 2T ¥ UIe difed,
faaifaa a1 o & @ehar 8 | |, SHega arnlt o #34 %
o wmgve o T ygve fRT T affsifes 3w dwer, '
A e arget &t =1 w9 F foF smaws aiffes =
T &0 JAT | STfe g |



FAES TA & FSIT gt B T Fxa qog fifed e ¥&
TETH FIAT AT a1 € | qiforfed T I Ui arTer gt &y 79T
ftfea efa 3% atet g sifers woiga &t 2|

o ¥ ®i91 (Side rake angle) (Fig 6)

Fig 6
SIDE RAKE
ANGLE
|

FIN239716

ATEE & U 91918 § ¢ & T B q97 Hiedl O & a3 %
F= & T BT & | T8 W FHET O & g & % q15S aF
BT & dur 7T O st areft vt werf & srgE™ 0° #
20° d% & @ 2|

T & FIT AT (T AT A15S IF & (=7 &7 yare e e
& TUT SHFT TRUMH TF ALY 3% 07 &, AT F1F & Aot arelr
forer 2 fewm 21

woe fFa| @i (Front clearance angle) (Fig 7)

Fig 7

FRONT CLEARANCE ANGLE

FIN239717

TE HST U & AW AT gA 9 § T3qaq A1 & M &
T e F A # W9 @ R W wIRE e Fed @ a8
T oA F FIC F IAHT AAT F1 AT ST & | T0E g F1 A
Fae HAT UST I w9 FXAT & A% ey yare 7 Foramae
(rubbing action) &t T&aT 1 af¥ FwERE Aferw aEe #X
faom 5w, At gEe T O FESiY & S 2|

Trze s @i (Side clearance angle) (Fig 8)

Fig 8

FIN239718

SIDE CLEARANCE ANGLE

ferE T g & AT T U AW g & AIES Hfeq U
X A & AR EiS T g q & A @1 & q9 H @
| T8 T AEE FT U & FUT & I6F ATeH HF a% srdr & |
T H AG G TS § T & (oI 58/ T0AT ATAT & q4qr efr
T et ao Fae FHET O F AG F a9 § @dr 2 | e
W H g g T A1ES FAERE G W F@rEr S 2

S IF TF FAAE U A139€ FIAT &1 Al I8 A=3T1 00
S ATE # FErar of sy, s d@wga @ & S
BT qATIS AHAT A % FE B GET FHT qGT A T
afe FIZ AT B ATA HION & (oI AT T BT ar 4
sif¥er FaT|
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Sareq ua fafvsior (Production & Manufacturing)

e (Fitter) - et

v 2.3.98 & gwitta R

AT FE BT TH wiT Foed AR Frowvea w1 swaw (Lathe cutting speed and feed, use

of coolants, lubricants)

SEA : 3 U & o # o faforfad wRf A A e
o HfaT &fiT T FiT A J= TA=T

+ ¢ Fgwe At awiet & g @ R afie wgar ud == w8

o FidT oie FElE #3R F Fewt w1 0@ FLT
o %z #t FEfE #37 a gewt ®t TaE)

Fa i (Cutting speed) 3 wifar & S 7 #fdr usr we e
T F [EIEAT €, a9 36 Hiex ufa e & = G s 21
(Fig 1)

Fig 1

CUTTING SPEED FOR TURNING OPERATION

FIN239811

S T d' FT OF FE UF TG A A FAT AT R, A A &
A W AW AT FE & 9T & a3g nx d 8l 8 | 5
'n' FEHT/MHAE FT =T &Y, AT T & AT qE H FH B AETE
nx D x n 8Rft| 57 #ex § qfkafda e s 2 ot g9 =
# e e S 2|

V = ndn Hrex/fame
\Y, 1000 Hrex/fame

\Y ey /fame & wfer ofie
n = 3.14

d = F&F &1 FE mMm &
n = RPM.

S FH 9T B ferw Ay #redr e, at fees wfdw wfiw &
ATavIEaT gl ¢ | sed fAree afys wfy ¥ =eh T @ |
ST FHT & T & SHaaHIel FW & SA1aT & | A § Hea Hfer
afie &Y % & el aF W &1 T HEd Hiew TS F AT AE
dEF T ST @ qur @ Fe & g e @ afq
TUET #T ST 21 (Fig 2) " gt wvdioe § #&r s
=fie AT g Sfrae JeT #d 2 |

122

Ia1eYur (Example)

fadt 50 mm a1 F 25 m/min & 2T & F1eq & ford fvee &t
rpm ST Iy |

dn 1000V
= n=
1000 m™xD
1000x25 500

= =159pm
3.14x50  3.14

e afiz #t fFEB@ F T =wew (Factors governing
the cutting speed)

- gifsa f&fAer (Finish required)
- @e & mexrg (Depth of cut)
- & ArtHfa (Tool geometry)

- FfET ga MY IuF AR &F qur ud gear (Properties
and rigidity of the cutting tool and its
mounting)

- FEEE & A & I (Properties of the workpiece

material)
- Frdave # gear (Rigidity of the workpiece)
- HET WS # ¥H (The type of cutting fluid used.)
%z (Feed) (Fig 3)
et oo Y Wie 9 & weW @ g ufd wwwe # el 0
T 8/ F® T wfa felt frew (mmirev) & =1 & STt 21
%ie #t e F2 g Tew
- srfafa
- &Y 9 aifed awe e
- R % oo
Tg FEA F X (Rate of metal removal)

gTg FTed F A=A U e & & & e a o &1
AT & AT JE Hfew #fig, e g 9T T T ML &
TR & ST BT |



e &g 30 m / min T TFHRE A FEA A A § TAA fRrvear #1 Fmgade RPM
AT g A g
Fig 2
@25mm | 0 e 78.56 mm 1528
fj { > d50mm | e 157.12 mm 764
---------------- 235.68 mm 509.3

—fD  ormm

faftrr =mat a2 w5 afiw vd RPM =t deiy

Fig 3

DEPTH

DEEP CUT WITH FINE FEED

gu¥ HSS ze# & fordt diie &gt et =ifey famg ®few wfe

15% & 20% o @ars & dal 2 |

T 1
H.S.S za & forw wfeéw ofie ud wie
arah e afim W T wfig
FIAT 7 mm/rev m/min
Aluminium 0.2-1.00 70-100
Brass 0.2-1.00 50-80
(alpha)-ductile
Brass 0.2-1.5 70-100
(free cutting)
Bronze 0.2-1.00 35-70
(phosphor)
Castiron (grey) 0.15-0.7 2540
Copper 0.2-1.00 35-70
Steel (mild) 0.2-1.00 35-50
Steel 0.15-0.7 30-35
(medium-carbon)
Steel 0.08-0.3 5-10
(Alloy-high tensile)
Thermo-setting 0.2-1.00 35-50
plastics
e (Note)

Y, ¥ &e & ford #7 Ffev wfie 3ug aidr §|

g AT w3 & fou sifes e efie sy &t 2|
e F TA9 Fitoa BT qur a1g gem &t 3 F qgER

frar ST 1

FAES g & ITAN Fd @77 H.S.S. g & ford smaw=
Ffe wfte & 3 4 Tom srfers & wfte w1 7@+ o sar 21

ROUGHING CUT

QA

FINISHING CUT

FIN239813
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HSS ¥ #Faige g 1 gaar

HSS g FE(EE T

* @lE TS AHUT § 3% T HeF & &  TA-%TH TA AT AET A8l BT |
et gt 1

o BTE FET LA H A, FHAA AT AfeTH . FATEE FET g BT TS & % I
7 fafera s a1 wfie & o au &7 AT 9% STIHT FSEAT aaTC T T © |
Seares faar sar 2|

. wfe afie F:9 2| o wfe e st g 2|

« gifere g + I% UF 39 g fae § A aied g e

R BT A< & 91 2 |
« ANA FH S| + I=9 aE 2|

oo a8 Wew (Fa= 7a9) (Coolants & Lubricants (Cutting fluids))

SEAW 1 W S & A ¥ ol w6 wA A e
* HET wIET F IO FATT

* FET FIIT F TTANT F I3 TATT

+ ity & FRT wEe & 9™ Taw

+ IO THR F HN Fgge F Awwaren § dww samn

+ v et aur wshf wtret & R sk ®kn wee w1 == =)

Fetved (FFe wqee) (Coolants (Cutting fluids))

Feived (FET wge) FET T F 99T F FH A A ATAT
"yl i v 2|

ATAHAT Hed HIT AT | FA<d (FET FJZeH) AATTHIH
€ WEfaT ofew & aag 919 4T g gueehy & qra-ary o
TATSS AT 8, at 31T S | & arelt o1g # whies g
ERT ATIF FWT A TG I BN & | T FOAT A oy
a1g & g e o ¥ faww Srar @ | aRvmEe @@ ge
FEHAT 2 | 38T afRom "fear fAe Hiw s (3AuRgRe) w1
F ®7 F g 2|

FHfeT Rz & fewmfafaa @ & € (The advantages of
a cutting fluid is it)

T UF FAEUS HT SULT TEAT 2|

/e 1 gfake FAT & AT THT F FRO ITHT F
forama 1 #7 #=ar 1

o afw & & a=mar &1
FrfEue & a%d e # guwar 2|
R & TETEY o ST 2|
FTdEve Td AT H AR & 97T 2 |
TF A= FA9 39 A (AEferEd o g AR (A good

cutting fluid should have the following
properties)

F=BT Wed |
ERRLETI

HUSROT UF IJTANT | 2 |
qret # e & are st @ faee & wfa gfae |
g 7T |
ATAferT A A |
EECERIECH
FET FIET & T T feterraw #:(The following are

the main purposes of cutting fluids)
FHET TA T FRGUS FT SUST FHIAT G Bl AT H ¢
T HAEUE F AT IAT THOT & HILO FET IqT el & |
FHET g & FET TH Ft ST FIAT a7 ¢ H d9¢ &
AT |
o &t afee g & F=mT|
T H TF TSB! T UHRIGHT J&™ F3T |
S I¥ =St T iAo s FeAT
T U WA % oI oF o= s & ¥ § F19 FAT
fafte = & wfén wze Fafafaa & (The different

types of cutting fluids are)
SLck CERERESIIES]
e e st
& %l AT
FETIVEE AT DAV ATgA
HERESS A |
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FEN FET-A-TFR Ug fwward (Cutting fluids - Types
and Characteristics)

AT e st=a (Soluble mineral oils)

8 TR (FAfTEET) ARl & ary arr ey e
ATEA & FATAT AT & | AR AT FIA & ford Ot § aregae
Az TTFFE AT AT 2| ITt 3UeT FXAT € AR ad e
FIAT & | ST a0 HHT AR F TH RAHT FdT

e fmwe stize (Straight mineral oils)

7T & G df BIAT & | SUST FX UF Fed & oIy g et
STEed &dt 8 | Ste 1Y @ed & SATa9awdr &, a9 WK ao
FT ITANT AT Sar @1 37 @ "o & o e
ST &1 ¥ 7ol & o ud weEvel ®t S & FErar |

aTE 3tze (Lard oils)

YT T & T4 & oIy, 10T FH HA & forg ao4r smafses
T TATT FA & U AT g B AT @A dd & ATy
e st &1 www aRkfermet § wifr 3 98 @ I
THY HT Wew 2|

AERITESe g (Sulphurised oils)

sryfas T % wew aRfEafat & 9 Fe & forg aerrss
A g T 2| Fuw fer & weT a@fmet & S v |
faraT StTaT €| 39 Wed YU & Fa@ey g 0¥ A # afeew
TE gl a2 |

et [T FIES 5T HIT o/ H1 aqL Fl FH FIA § ASAqol
it fsma 21

faftrsr engett & forg wiege #a 29
ERUE] ERUEE] FAE qoT ATITA AT
FAMRT q9T oo atgar RIEEEIECH ATE Azl
ATE AT i it
wfieret T T ATa AT SLECEINIEE] T
e attger
AT AlFA
et wtger et atfger e atfger GISEEIES ATS 3ATEA
AT AlFA
EREUCICH T o T T T
arg e T AT AT gl AT AT
ICEECEE T forever ettge ot stfge CIERSIER
GLEL T SLSCEIEIEE] LSRN IR AT ATt T
TG AT RISEIEES ATE 3fiEa AT AT
et attge
AT AlFA
FfR
AR At ARTEE At T Stz farreer siteer
e et e g RIEEIES
ATE AfEe ATE Az
FERITESE ad FERTESE adl e eftgar e g
ATE Afgel et wtger
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we+® (Lubricants)

ST : 3W S & oA § o FAefafad w1 % A g
o FHEET F ITANT FT TAT QT

- gk & ToN A FET

o TF A= ke 1 forguarett & qamT |

#E F &7 e are Tl F Fo § ST 3w sl ¢ | afe
39 o a2 e at gae ar g e ey
Afew qred O ave § @ & | o 3= i
I7h e ATEAW &0 Gaqell 98d H /(T TEH & are aumar
st 2, o gfadoe #=d 2|

ferhve a8 gard &, s fwars & or & @ aar St av,
Y a<er a1 39 Een ¥ fied @) g€ weie & o 8 S
AEAQ S H o=t fRafa § wEd € dur wefw A ey &
TG | AT HIA B AAT IHF TeH F1 g, oA &
FATT & AT TH0 H FH B 2 |

v ST FIA F WA (Purposes of using

lubricants)
T T T AT |

foramae & s=m |

foraere & T=mT |

AT % faaor &7 are |

TR AT HFATAT T SUST FLAT |

TEITLOT/SHT & F=TT |

AT & F&AT & FETAT|
iz % 701 (Properties of lubricants)
Frafzrama= (Viscosity)

e da @t avadr ¢, fred v aae & fear s s e an
O &1 e FaT A1 gl

detrgar (Oiliness)

Aeftar e o, T T a1 fhaeedar & SIS & g9
g\ (uTg 9X A FT AT BISH T A H1 &THAT) |

wetwr @ (Flashpoint)

7% 98 a7 € o 9 d« ar A erar | (7% g9ra # ofw
& fa=fea (decomposes) & sTaT £1)

st foeg (Fire point)

TE € aT99TE & o 9T d 0T IS & qUT SR STAdr
Tedr 2|

Ti¥ a1E= (Pour point)

IE 98 aIHE ¢ B 7 Tew #t g8 9 98 g8 1T &t

ST 2|

zryfeafaferdt st S-gegfeafaem (Emulsification and de-

emulsibility)

T WY 3R a9 & ford, gmfeafthehor ol & a1 3
I g & ST i qortar € | SY-gwfErfrroe 8 qerwar &t
Fortar &, o =T gasHeer g |

126 Sareq ue fafeator : ffew (NSQF =2 5) - 3w 2.3.98 & awife Rrgia



Sarew ua faffmior (Production & Manufacturing)

frew (Fitter) - =fmr

v 2.3.99 | gwiE =i

% AX G - @mad 4 weer 9% (Chucks and chucking - the independent 4 jaw

chuck)

I : 39 S F 9 ¥ o Fmfofed w1 w7 At g
* 4 AT TF F HLAATHAE AT TATAT
* 4 A TF F AT F AW @0

4 s==1 =k (4 Jaw chuck) (Fig 1)

Fig 1

KEY SOCKET

SQUARE
THREAD SCREW
BODY

5

TAPER TO MATCH
SPINDLE NOSE

REVERSIBLE
JAW

\‘4
@
ANQW:

A

({
“___
=

FIN239911

4 ST TF ATl I &1 @7 9% o Fed &, FifH TAF A<l
@A €7 & guEid AT ST awdr €1 39 9% &7 ST
Fa Std ® 0.001" srar 0.02mm TRE[@AT (accuracy) d%
aer f3Far ST Awar 21

®I AT T F % GUSFRAT T T AT ALY AT ATAT &,
Y THH FHAGUS FT THSH 1 IH ATH Sl & | A 91 A
g €, WX IA® ST 9% FF ST F a7 9 @i § 39 94
THAAY TST G & AT S qLHEAT AT qHAT S | T8 2ATH F FrA@uet
T qhe % fordt St 6t Rad 36T SI1 dehd1 8 | AT 7 AT G
FH F H TET AT THRATEE A AT A7 Fwar 2|

FHEIE H AL A T FIA & ford, IH SAA ¥ 3(08he T
HETAAT & FET fobT o7 & 2|

T QUL & AT TF & T 0 AT AMSY qAT AF & AGAR
=% & ST gT #Wa 81 IAAT T8 FY F3 R A GeLHT A1y
T o giafeaa G o e & st &1 goia srer & faeft st
T T &t

@A 9% 8 Iehfwd (eccentric) Sta aA™ & forg afdw &t
gfrer off fredt 21 (Fig 2)

TR G TR TF F T

- IF e

Fig 2

FIN239912

— FHRE AT F A
- 7% & g St ae @v9a et
¥% @< (Back plate)

3% I FT TAT & F1 qSTIAT § Ar<t & {I5et AHT F qrem [rar
€| I8 TAATATS STUET T A a1 BT § | §F ATARS AT
Ft farvee Ao & 39 & AT FHerar g ae e S € | g69e
UF AEETE gar @ St e s # &t = e # e gtar 2|
HTA F ST 3HA UF 98 i1 & ot I gfeAT Ft st & fFwser
TR T TF R FIAT AT H AlF L@l 8 a7 37 ¢ T
AT & T AT 2| FB TF H 9% e qar | Sidr 2|

St (Body) (Fig 1)

FIET TAAT ATE ST EXA & THT BIAT & AT HAG Hl SATAT FS P
fom g 21 =% 9w @ g &, s uE gaye & 90°
¥ 99 gid ¢, A SEe ey 9 =9y A | arer #y qfkfer
IR AT T 9 & (R 4 & @8t & o Sar 2 | gt
=% 1A GIXT AT AT & ATST AT FTE H Fraedt it 2 |
3HE AdE T FHE g T JATHN Sool a7 &I & AT AT
& fafed g 2| 7er & @@ 1 § oo eTae arex TRy #it
AT HeI Fadt Tedr |
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=2 (Jaws) (Fig 1)

SIS BTE FE LIl & ST FS A 7 7Ra F &t &, o
FIET & T | T & | 37 TS & IJACHT GIES A ThS ATt
gl

Sae & froa e & awiar gieat et 8, it Stast &t S
T & e # #Ig FAT 2 |

T I (Screw shaft) (Fig 1)

3 staet =& (3 jaw chuck)

T TITTE BT HAA & & aAH TS, T AT ol FAThe A150e
farar STt € | = =Tt o % forg & wire & S R av AT
AT AT SATAT & | 3T TSt 9% arg g1 &[ aH IS Fel
BT €| B & HeA § UF HH R FATH R T FRT 9wy
StTaT & | fTe fam & & St e 9w ge ar ©, g s®
AT Few ol 2|

SEAW 1 W TS & A ¥ o7 oy w1 wA A e
o 3 FA TF & IAT Ft TEAAT

o 3 AT TF F ALAATHE q&AVN FT T HLAT

¢ 3T TF T 4 AT AF F AL FIAT

+ 3 AT oF & a0 4 AT TF F AN T HHAAT FT GO FLAT

o 3 At = # fafreamd samT|

3 W« at =& (3 jaw chuck) (Fig 1)

Fig 1
EXTERNAL JAW

BACK PLATE

CROWN WHEEL

g SCROLL

CHUCK KEY

BODY

INTERNAL JAW

KEY SOCKET AND BEVEL GEAR
PINION TO ROTATE SCROLL

FIN239921

oft ST 9k ot T BueRaT 9 off Fed & | it o=t § Stast
& T A< Bl &, S ATARF T I AT 1 UHhed & | 37 THY
& 9% § Fad IO M ar aYEe g4 (q9 & fFwrhom) &
A H & THST ST THAT 2 |

3 ST = F aATaC & IAT AT & {3 BhieT 7 Fael T Hl FAwT
FAT &, afer I8 Tk & forfa &1 fFAuiwor oft #war 21 7
i Tad aTa € ifF shtar § #g T ge-Fe fRafa fateor
F TATIAT F THIEA FT FFAT | FEF ATARE ge-FE
gfaqdt &7 Fig W TS G T2 BHav |

T IHR F 9% & TaS I I &l &id, TATTT STelT-3erTT
ATARE T a7l FATST HT TANT HLAT T=dT & |

3 St @ % 9ot fawforfea &

- 3% @

- i

S ES

— HIIT ®IA

- fafe

% @< (Back plate) (Fig 1)

W 9% < & (o o § vaw & & gerar & aren v 2|
IE TAAT AR F aT et 2| 3k fow # fAred W e |
ST ST g1 SURA a=maT 1T & | foreer 7ier a¥ &y =ret
# fihe #37 & forg 3@H uF =dreTe a9 Sar 8| arAe @ AN
=Y grar & o o gieat w6 &idt 2| ffrea o s aretr
FERR FAX (AT  TETIAT & TF H ATH (AT ATAT & 79T
IR T ATET H ASTAAT & Alhe fhar Srar 1

i<t (Body) (Fig 1)

FIET FTeE WA F T il & TAT TAHHT AT HF FSLHA (T
ST €| 3EH A9 g9 g €, I UF gAY & 120° 9¥ ' €
fSed S99 @nu g "o g @1 it & ok wofim
faffaa e S @) S 9% JTEl # Gedar & oSt T
| IS AP FE | Graelt St S| iy & Hfaw o Fwred
et T g &1

s=E (Jaws) (Fig 1)

Sae &8 FeA Lot & a4 gid 2, 5 aréa e o @
qAT S ATET & g | T & | T TSl F 3F 4 i & i
JTRT AT ATARHT ATARE T @raet H1F Fl THed & forg
START & AT ATH & | TSt 9T a7 I8 FARAT TIHT H 27 3
Tl o= % frod e w® et gt #40 2t 81 TaF e
IX FHATE GAT ik Sl & ST STt &t @ e & @i |7
T | qeTdF el &1
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e ater (Crown wheel) (Fig 1)

ST FI F AATT LA & TATHE TS UF W o e 21
ST &I ATIRE FIA & ford F1ST DT F TH M BhieT I Fid
Ted € T gAY oY ¢UY ade aars ot ¢, o o ffree
& AT BT 2 & ford 391 fee &iror 2 & €| ot uw =9 A
grer e & =< & faem o faee faom A gwwET S g,
ar wed & o 5t A fem ar e R & gwar )

TRUTHEST, FST T & qAF & @97 F AR Jt @ty &
=T T ATET H AR FqFd & |

fafs== (Pinion) (Fig 1)

fafae e #da &a & a2 o0 TR B Sa
ST # IR X e Sar @ e & s adqe 7 9%
T A F o U @EAT Wil a7 YedT €| 8% U | IY
IS &Il & AT A & aTelt a9t &Y a4 & 2|

3 AT TF T 4 HAST TF W JAAT

3 ST 9% 4 S TH
FaeT FAATHE T TSHSATHN F1F THS A1 2 | ag o ¥ fafia wd sfafy & %S9 o o awd $
AR T aTel TS ST 8 ¢ | TR T ATARE THE % oI STast Ft IeeT AT qFdT 2 |
Fr it &fe sam gy 2| w1 A dfew HET gidr 2|
T%S Wik &9 Sl 2| T wifth st etdr 2|
Fe AN TELE  ATATFA FH Sl 2| FT AN TEE AT AfAF &7 AT 2|
Y St & & 5 o ' | AT St & B o A €1
wrafoEs i % forg &= it e AT S awarl Aoz i % forg & &t de T St aear @
T OY Ahfed gd qer aq g | HHEA ga a Bl &, ST FAGST A AT H qEIF & |
T% | a9 3¢ 8 & qfRyrEar gedt 21 T H a9 ASC B & TRYSEAT F Fig ST AT et |

4 J9E 91 =% & @t (Merits of a 4 jaw chuck)
T8 e fafia e afafia s & awer ST awdar 21

TR FT F FA(OEF a1 TR & & I & forg
e T oI @ehar 2|

TS &l i ATHF ST & A gEforg W Fe ford S @
gl

ATARE o aTel FEAT & ok STast H Ieel FFar 1 qhea1 |

Stg % sifaw R a¥ s & w6 o G ©

T% A a4 ATIC B g TRIYEAT H FE ST 7L Stev |

4 JR atet =%t weEt (De-merits of a 4 jaw chuck)

FTF T ACT-TAT H€ FHIAT T8l 2 |

qeRe & 9TTch gaT SuTeT erar & & afdw s aug 99 s
T & @Y & @ 2|

3 9«2 aTet w% & @t (Merits of a 3 jaw chuck)

F F AT e AT AT A T

A THFR & qAATH T TSHO FAT F THST AT qFeT 2 |
AN F ARl TS T 2 |

3 9«2 aTet =% #r ®Et (De-merits of a 3 jaw chuck)

T% § O ASC & § TRYEAr g A1l 2 |
T ATIT & T &I AT el T |
Faer M T TSHUT FTAT FY THST AT qFHAT 2|

TG THRIYE BT AT FE & AT & TATIE Faheadl & ATT9IHAT
&, a9 0% QU I &7 ITANT AL AT S1 FhaT |

= #1 faf¥rfe=t (Specification of chuck)
T H I FA F forg = ad FaqmT A €
TF T THT

=F H &THAT

qST FT =TT

EIELEARC ISIES

T8 flreer st a¥ wew & fafyr

SEUA)

A SaST d7F AT 9%

TS H &Har 450 mm.

Fir # =™ 500 mm.

FIST & =eTE 125 mm.

I AT YSS HYS ATF Ao |
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TF W FHEiE w9 w1 A% wwA @t @ (Method of cleaning the thread of the

chuck mounting)

SEAW 1 W TS & oA ¥ o7l w1 wwA A e
o AT FAMT F ITANT & I H FqT7

AT FAMY HT ITANT =6 AT f@veer & a9t defera wrm &t
ATH HF & forg far STar & o=9r 39 adel 9¢ et &
frmfafaa geam &t awar 21

T% BT &l T & AT |
frreer srorar =% &t Ffeat ar ¢ux & afq v Fww| (Fig 1)

Fig 1

USING A SPRING THREAD CLEANER

FIN239931

o% &1 ggET F 3arn (Mounting and Dismounting of chuks)

SEAW 1 W S & A ¥/ o7l w6 wwA A e
o frew AW @ 9% F TEE T Saa # iy qamn)

o 7efie o Affemd 3 & P g e T & & e )
T TH &Y TR & T atfee T Famgq & &9 &7 | o1 d: 36 a1 %
ATTYIHAT Tedt & fF fored W gear & ot o =ifeeT feama
F ALK FE & AIET FAL a% Si{eeT [SaTEH qGT o |

fafer yae it fermeer A9 (spindle noses) & STMETHT & a9
T I FIANT (application) ST % forg et fafire o stfeeT
feamzae &1 auiw fram o <@ 2

2T W% [Bred T 9% Jeid @AY % J¥aT (B & el g
& s=rT = TRul

BT & o 79 & 7fRe=dr (accuracy) #9 & @t & | =
ford farg we@qYT € q9T SAFT AT FIAT AT(RY |

Te™ & 7o (before mounting)

T F TG & T4 I€ A4 of (% 78 {67 7 7@ 1 v o wefie
% forg g 2 |

TEvEe A1 9% 9 F AT qHT N FITETAFR |

T T T qHT &1 g & F9m & forw faw & srqamd
SIS T% TSTd THT 7 9 I AheS! &7 9T ¥ oras wige aw
& gara 7 &l (fig 1)

2 T % foIT o0& T A 9 F T TFST &7 sheet W@ | (fig 2)

A% IUANT & A 9 FT TEE a9 HT T4 & ATAL(<h ATHATAT
F 7 gefed ads & fiee famr o awar 21

IS T W 9% & F31d G gAY Afwal a6 W d@rEar & ar
Trfeu |

Fig 1

FIN239941

WOODEN
CRADLE

CHUCK SUPPORTED ON WOODEN CRADLE

FIN239942

forer areit Ad=t (matching surface) &1 a1 &1 delt T=d & @fed
FY 3T =TfRT |

T & v (After mounting)
Tfa-afRade forae & gag &0 7fq 7% @R 1|
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HreT A qraT AT FX |
AreT & AT FX |
Fo= forae g # |
% AT & HY a7

HAE F 3@d U TS SIT=T [ 2T ST T T FHULT AT Stoh-
3% 9T T&T & AT & |

aT fArvger o == #t @™ (Mounting chuck on to the
threaded spindle) (Fig 3)

Fig 3

FIN239943

MOUNTING THREADED CHUCK

HIeT & 48 F 3 |

TH FT ARS! & SIS I¥ AT FSl § W@ A IHFT f@rsel AT &
I A |

foree 1 =<t At I fawm § g & gAY dR 9% F A
%g 9¥ & & | (Fig 3)

#fte =9 forax &t e &9 Tfq W PR | 9% & fea w”
8 gedT d #9 3 |

T & AT & e § a3 9 Tnfev | afs #g wfawry o5
AT =% F 82T T AT A o6 AT a AT arforrea at =

7€ fAreer @@ s@mET (Mounting on tapered spindle)
(Fig4)

AT ] g w2 |

e I AHST & aTS I¥ IT e T ¥4 § AN I¢ s 7t &
qrE AT o |

forea & @ a% gA™ JF aF (& IJaH AT q% & F_L A
S % T TF IW@T H T AT AT

e 3 foraw &t qeg il wfy v o #7)

fereeT & HUY = i UFRT @ ATT oAleh (7 & ST HY Jeet o
& | (Fig 4)

et o e o= guriar @ % o S =% & 4 e e &

Fig 4

FIN239944

MOUNTING THREADED CHUCK

TS HT T Srar & | faew ‘C @ & At G aw @ |

Atfar R & Y @9 #t 39 TR e g © & ser §i=
F A IE &1 | UF 7T & AT & T &e AT gAY &
& gay fo #t o<t At ST Ao # Aot § A | 9AT % &
atfr AT et & & FW S| (Fig 5)

Fig 5

0

0

S SOFT-HEADED
A4 HAMMER

'C' SPANNER

FIN239945

LOCK CHUCK ON SPINDLE

FA-At® ¥ fRvge @2 s (Mounting on a cam-lock
spindle) (Fig 6)

Fig 6

REGISTRATION LINE ON
CAM-LOCK SCREW

REGISTRATION LINE ON
SPINDLE

CHUCK

SPINDLE NOSE

CAM-LOCK STUDS

FIN239946

MOUNTING CHUCK ON CAM-LOCK SPINDLE
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T a5 3 |

=h I ThEl & GIe AT Hed T @ AN B 7 & T a5
¥y | fred & % v & o o Re-uis w9 | firea
I HH AT & | Tel 99 & 39¢ |

TE AT & &0 gAg | ea ffed w Y # a
o e afdawer a1 e @ | ffred W R g
TH % FH AlF WS & AT AATET S d% [ved # T &
A4 |

Ty @ #¥ | forax &t aa9 #9 0fd W o | ffrea ®W & 9%
F el | TAF FH-ATH & H TS! A o9 # arge F |

Tiwee fAvge W @@ (Mounting on to a bolted spindle)
(Figs 7 and 8)

Fig 7

FIN239947

MOUNTING CHUCK TO BOLTED SPINDLE

Fig 8

TIGHTEN NUTS FIRMLY

FIN239948

HqeT a5 3 |

TF H AHST & TS IT el I ¥@ | 9% F e § 7 AT AR
gerd | fAree & Wt Teve & ford aorw &t fRu-uis &% | 9% &
wiie % A1y forea &7, & aET M7 & a% fored i e &
gAY | wfie I fora¥ & &9 wfie o¥ g # | 9% F fEed W
e | T I A9 MY T Y |

T F b F3a ao == F @ Rfa 7 @)
fae Teq T ST F 3TN F¢F 49T AT A fewr 7 q@
& |

A fed & 9@t & gewn (Dismounting chucks
from a threaded spindie) (Fig 9)

Fig 9

REVERSE
SPINDLE
DIRECTION

REMOVING SCREWED CHUCK FROM SPINDLE

FIN239949

[ &t a< & | Tfq 9Readw fofa &t a=aq 7 0fad ww for
FY | T & TSl AN q-9€ & [T B & a9 TF Jier awe
T HIST &A1 ¥4 |

TAFST & A(F FT AHETE A &7 i q@TE T AIST FH ST
Teu|

% (1 At AT & ST w3 & 1w 21 & iy ffreer & =<r
# feom # gATg|

TAFST & AT HI BT of | AFST & IS AT shedd &l AT-d48 T

| foRa & 9% 9 F| TF F A% FF @ F A |
(Fig 10)

Fig 10

FIN23994A

STORE ALL CHUCKS CAREFULLY AFTER USE
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Iareq ua fatewior (Production & Manufacturing)

frew (Fitter) - =fmr

v 2.3.100 | mwifaa Ria

% e (Face plate)

IGAW : 9 S F 9 ¥ o Fmfofed w1 w7 At g
o &g ©T F TR H THATAT
o &g WE & ITANT H AT |

fafsrr g & %9 wie €
- %9« afsd (elongated) Br=fiw w=te afea %\ <ie (Fig 1)

Fig 1

FIN2310011

- @f&a (elongated) ®te 4T ‘T’ &iie aTell %8 wie (Fig 2)

Fig 2

FIN2310012

- affa (elongated) FBrefiar wite @um sifafkw dXeer =i
afeq % @ (Fig 3)

Fig 3

FIN2310013

famforfaa aerfeer] @St & arg &9 ©e & ITANT
B ST 21

FImT, ‘T’ diee, WA @i, T¥aed, FSvexae (counterweight),
T =ATH, V' = ATl |

AT B e § AT H¥h AVE-ALe & i+ & e ST dehd
gl

% e fevee a¥ &t & a1 g 89 9% Y@l &, %9 ©e 9
Fhfr Ft ATIve BT ST "aar | Af aEdE W ar et 2
at H e F TH 99 IT T@HY WK T TSI F1 6 B <
X FY | fEved 0¥ $9 @i ATSTE F3A & d T4 B B e
I WU FEAT T AT FIAT ATHIG T&dT 8| B e TN
T AUSY §, 9 qTh AT Sl FY |

gfe ghfla & THEFET T & T AT 8, af gl Y
Foer A R st weat 2|

af3 s gforhe faw aefia #31 €, @t TR =Y =T (1w
FT ITANT F¥h BH @ Hf 1 fhermy & ¥ | d< o9 fhar s
eI A
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T Fig ® %0 wie # fafys sl /oeads & amg

2T #¥ % ST 9efid €1 (Figs 4, 5 & 6)

Fig 6

Fig 4

FACE

ANGLE PLATE

WORK HELD BY AN ANGLE PLATE

COUNTER WEIGHT

WORK PIECE

PLATE

LOCATING WORK ON A FACE PLATE

FIN2310016

FIN2310014

Fig 5

WORK CLAMPED DIRECTLY TO FACE PLATE

WORK PIECE

FIN2310015
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Sarew ua faffmior (Production & Manufacturing)
frex (Fitter) - = s 2.3.101 & wwitaa R

fgfewr (Drilling)

IEAW : T T F 0 # o fAmfofed w a A g
o« @Y & g fyfenr stk samn

o ¥ TIF | {3 Ft THSA F qHl H q@qTATN

fyfem & forr @ =1 =T F2=w (Lathe can be used for _

drilling) Fig 2 CHUCK
i, AT iR T o9 geda afe Fe 8 Ted,
feferr moftm o YT stfRem #2a & Tear, a7 i =™
o % o) & wefier ax & fZfenT st e strar @1 & °
o R & ot ® YT 9 & geer % aw gvex fyfenr &
STt 2, Smd fZfenT aiv g & sy & |5 |

Tl gl fgar & % forr fyferr, Sfdr efw efiw s & 4@
SN MY TN &I TATET Fe |

daweid & fored & Wid dux g & arevr, fYfenr mefe & . #@¥ (directly) 2o &t ffea # i weF | (Fig 3)
forea & qum & Taweis & ffrea ¥ g 9% 3o it fga 9=
BT A 3T A Yo #7 wia ua Athe g fherr fBFFar smar
21| (Fig 1 % 31gAw)

W =iw # @ awea i A=t (Methods of holding
drills in atail stock) (Fig 1)

STRAIGHT DRILL TAIL STOCK

HOLDING STRAIGHT SHANK USING DRILL CHUCK

FIN2310012

Fig 3 TAPER SHANK DRILL TAIL STOCK

-

Fig 1

HOLDING TO TAPER SHANK DRILL DIRECTLY IN THE SPINDLE

CHUCK
K DRILL CHUCK TAIL STOCK
K ( o 3o = &1 ST #3F | (Fig 4)

o A) Fig 4 TAPER SHANK DRILL
JJ—I | | /‘SPINDLE {BARREL)

DN | ?: °

« fyo atehe &1 3T w94 | (Fig 5)

Fig 5

FIN2310013

SLEEVE

HOLDING TAPER SHANK DRILL USING SLEEVE

FIN2310014

TAPER SHANK DRILL

'/7 SOCKET

FIN2310111

aer arhe § 31 & aree % fafs a8 g &
« fyor == &1 IwET #4771 (Fig 2)

HOLDING TAPER SHANK DRILL USING SOCKET

FIN2310015
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Sareq ua faftvsior (Production & Manufacturing)

e (Fitter) - e

s 2.3.102 & wwitE R

FiRT T sia g (Boring & boring tools)

SEAW 1 W TS & A ¥ ol w6 wA A e
o FFAT FTRIE F T@qTT
» faftrr w=e & St e &t qam)

i (Boring)

fefermr, afsmr, #rfeer a1 ®ifSr grer a3 T g &1 92T Y
TAET FA F GiFAr F AT F2d &1 AT gRT e IRer
TE fFT Sar @1 umede T e & |me & i
AT &, MY 2@ oy wehe o fAwforfaa &t fafderd awr
ERIEC IR

FE F T T AT G @ § THSHL FAAT AT & A AN
# a8 ol B FE A e hAr ar 81 w1 foat # sl w
F forr Aifoe w1 g &1 T T ST €1 a9 e &
foat &t ST Fe & ford foe o it aw &1 swT
SITAT & | HIEEATSS G ST S 3T Fe AT LA & ATAeg e
sae g1 Wi f3a st 1 (Fig 1)

Fig 1

TOOL POST

FIN2310211

BORING OPERATION

TR =\ & W (Types of boring tools)
Hifde w< T8 (Solid forged tools)

Hifere ®IsE TR 7o HSS & a9 o & | I &t &t Wit
Td TEe fFar A €1 & A 8ve f i g & A fiwmd §
T S A e F A AT St @ | |ifore SRR g
¥ 3t w&R €| gifere SR g (Fig 2) ¥ 0% g gieeY |
ATfrE ®IsS AT | I ITANT BdF FMEAT & ford AT S =A™
are gt 9 fEFr srar &1
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Fig 2

FIN2310212

SOLID BORING TOOL

Fig 3

A SOLID FORGED BAR IN A TOOL HOLDER

FIN2310213

«w (Advantages)
g: AT (Regrinding) ST &
HYET FIAT AT &
3 FTYAT U g1 ST 2

zee faw & @y S T (Boring bars with inserted
bits) : HSS & ¥ & @RAY AX TRTE g fae &t aifdw
IR # g A e foram s @ | afRar ame & g1 &7 30°,
45° 71 90° F HT 9X Fe AT AT |

o AT % ford 39eq ® A F FHF § EFH T FIA
g\ viee & HREr a1 MET aF AT FA F ¥ T W+
FO7 9 He fo Srar 2|

STIRT 3 S ATt aifRar 9T @7 ave & gia €| (Fig 4)
i atfar are (Plain boring bar)
uvg %9 iR a1¥ (End cap boring bar)



Fig 4 @ (Advantages)
9 PLAIN BORING BAR
o T = SR siter % ot ST R Sar 2
o ST SgaT stfere asT g @

END CAP BORING BAR
o Y AN
\\M o AT AT HT avf § 3forar et sior q¥ asir & ae

1 T 21

BORING BARS

FIN2310214
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Sareq ua faftvsior (Production & Manufacturing)

e (Fitter) - e

v 2.3.103 & gwtE fR=ia

za@ "ew (Tool setting)

SEAW 1 W TS & A ¥ ol w6 wA A e
o ATRIE FA F 7 7o A g e | A FAT|

Hatapte e & ford oy 5 T3 g & T ¥ U S
FAAE UA, TA % A0S [ T 01 % @< e =ried |
3% ford g ®UeT gTET U AT FIH, AR AT oF TH &
AA TEFT FATT HIA AT rawawar 21 (Fig 1)

T g, §UeX BTEC T AE AL BiAT €, A IHH ghided Ged &t
fraffRa #zr Ffe7 gtar 2|

ASEAT ET5C AT T BIoS ¥ il HEMFAT & T & Al &l Fb &
Hvey gTge T de fhar s @t &1 (Fig 1)

Fig 1
— TANGENT TO CENTRE LINE

FIN2310311

Zadtee ® o ar 9fd fgn & S g T@E g A & |ar
HUex g5 X ¥ fFhar o @war €| 57 9f fgm & =ters g
FT AISTE & FA eAT ATred | fgw it avaTs g 9% A gae
& T | W & Tws & dged st =rted | (Fig 2)

forr 7 difew arer B & R & |y fed |

goie # i & F @ifén ww At daw & g & s
T 3 #3d gu g @ | (Fig 3)

Fig 3
CLAMPING FORCE

4 l |SJSUE 3

!

OVERHANG =1.5xW J — SHIMS L TOOL BOX

FIN2310313

T @ & siaefinT R &t e ovag &9 & &9 39 |

e g & e @, oo 9% & 9eE x 1.5 F
FLET BT =Tl |

TATNRE & AT & & T Hl CT3€ & |
gTse JfET A9 8T 8vex gge 9% &< | (Fig 4)

Flg 2 TOOL HOLDER CLAMPING SCREW

TOOL CLAMPING
SCREW

FIN2310312

Fig 4

LATHE AXIS
|7 TOOL HEIGHT GAUGE

R i \|

Z

TOOL CROSS SECTION

FIN2310314

qTer 1 S arert fafer i & w2
TS & T %7 &1 a1 F2 AT HfE T v o F1|

FaTE it FHEA % forg R (af) = (@9 A
FH) HEIT HT TIT FY

forr a3Td a1 HeTd X AveT T F FEA & G FHATS A% Y |
ST AT | = I A BT G H 2RI FL

THT & H FC FIA & T GeX G F T0iA: (5T & |
T3 AT A GRT g H1 B13C H (T & 9% T |

AT . Wle & A ¥ AgE A T e | Aty
T Iqe A& 2, A THA A FITANT FW AT
qizueY & o &t dowei® A T T qvew A TEE W
He F¥ | TH T F ITANT TA A FIA & fod F |
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g e et e (Parallel or straight turning)

I : 39 S F 9 ¥ o Fmfofed w1 # At g
o @ T[T HT AAAT TATAT
o @9 T ¥ I @A A AT FAT |

e fAmjdTee (Plain turning (Parallel turning))
(Fig1)

Fig 1
200

@54+0.05

200

I
260

RAW MATERIAL WITH FINISHED FACES

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

FIN2310321

3 AR § F & o1 F AHET ST & J°T FE 9 g A
T TS & ATA qF dAAHR aqar & forad qeqet qwars aF
TF & A aqar 2|

o T gt W |/ & ST |
- T g AT AIEE g geT IF <t (Fig 2)

Fig 2

FIN2310322

forea &t wfq &t TUAT eF S ATelt AT g AT auT
HEA FHfew afte grer &t v |

% =T (Rough turning)

T% T g At # Reaw g 8 oy @ i}
fHfAfmT & forr a1g &1 Tt " @EY AT H/ AT

Fig 3
)

L.H. ROUGHING TOOL /ﬁ

FIN2310323

IS % 99 AT AT & | q% e v gt st aei
gl 2| TF i o fAvew efie w0 o fie af s
Tt & | T g AT ATIE g H ITANT AT v

T srorat fBfafenT & forg <= i #ea awa o Sta #t
qued & AT THST AT & | qef T § g @8 qwIw
ade T Fed & fou ag saws € & e #t ager sl
(Fig 3)

ffRar =t (Finish turning)

7% T T & quErd @ St @ fSew T o g s e
frome ge gu & &t aEs # aifed TRyEdr aur o=t
kg ffer wem w2 gu & o 2| ffer = fir % foro
Few wfte I=a (TF e #F o1der 18 2 A7 =tfere) Tt Sev
g T 9T agd & wEd 2| i effw & foro uw wove A
ffer effr g sraat aw & afes a9 Jiw IRFw A
ATTH TA T ITART fobart e 2

- AR o &1 ST #3a g e effw wear | (Fig 4)

Fig 4

D} - -~ -

—_—
FINISHING TOOL 4H

SER

FIN2310324
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wq =i (Step turning)

SEA 3 U & oA # o faforfam wRf A A e
o RY Zfr i g samET |

= T (Step turning)

78 Fig1d 2 ¥ 39T ogaR #FEave 5 fafvw =ma & #%
VY g9 &1 d@fhaT 2| 7 @i = effr & aum & 2|

Fig 1

ROTATING | ] CHUCK
SPEED

D

Vi j‘_ ******* :

SENDING SPEED

FIN2310331

TOOL —=

gfar (Grooving)

Fig 2

/ WORK
JJJ =

STEP TURNING

FIN2310332

ST : 3 S & o § o FAeffad 1 % A 2
o QAT T F A AT

o Al F THR qaqT

o TOF THN F @i F A SeEnT gam)

gfet (Grooving)

gfaT oF dearE (cylindrically) @ & 7T FrEiEve | &=t
ST S FA AT AT @ | HET g T AT qAT G A T
aTell TEXTE T @i &1 G & St &

7a % W (Types of grooves)
Y 99 (Square grooves)

Y YT I A & o H W FE A © w 9w
oAt aart &, Smd uF e &1 i &t @, e &
9T g 7 @ | T omee¥ % AT F FRAT IF q Ml
& | AT a1 wt wEaR w9 & e G 5 "war 1 (Fig 1)

0N
o)

SQUARE

Fig 1

FIN2310341

O

q9 ATl gRT =™ &t Aresl ¥ e frer Sar @) a9
ST & AT AT D 87 FAAH T8 FA & g g
AT AT 8 Fored FY @hEY aq |

AT YA W e s@waelt § frre foradd & wiad &t
I Y& 3T & |

e @™ (Round groove)

TPUE YA FT AL I3 & AN SAAL YA F | T IT AWM 9
STANT § A AT &, S TH & T T/ ¢ | FAaL FAC A
AT FT WSS YA T FX I@T 8, AT W B F TgA B
T fag O AW FT ASgA FAT & | srawE eww & fod
TE0E foh T QU A g HT ITANT WSS YA Fled & ford
fipar ST 21 (Fig 2)

V' stgfa & == (V' shaped groove)

& T AT q do GIRT FAE AW qTelt Rt ()
I 9TH AT § | 9w F1E & gAY €9 § i AT e & A T
sftday aaTa Fear €1 AT g B FAAH I F I 7
I TG A & fordt g & o= | &Y 37 Frer v 2| (Fig 3)
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Fig 2

ROUND

FIN2310332

B

Fig 3

L
\

1N
)

@ V-SHAPED

FIN2310343

ofes® w9 rEve b T oo fae @1 I g ga
FTeq & forr frar st &1 it (Toehie) o% O S arer
TS A1 3 A WA & FSTE T FRT SeT-HAT I & TAF
FE H AN FCEH qAE AT 2 |

Iareq we fafemior : few (NSQF ®=- 5) - st 2.3.103 & awifer fRria
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Sareq ua faftvsior (Production & Manufacturing)

e (Fitter) - e

s 2.3.104 & wwitE R

@ T (Tool post)

SEAW 1 W TS & A ¥ ol w6 wA A e
* HITA: STAT fFd S Ot T 9 & AT SaTE
o Y ST # T T F AEOn g FAT

T I T8 & AAGAT & THSAT AT HETT a7 & | T e e
wTEe WY fihe TEaT 1 (fig 1)

Fig 1

TOOL POST

GIB STRIP

CROSS SLIDE

\ 'T'BOLT
GIB STRIP

HHTA: ITANT B AT T TeE &

— SR TET g e A¥aT e & g e
— SO 213 g T STHAT TR A e

— e =% g T

e 3 g&@ " (Single way tool post) (fig 2)

FIN2310411

Fig 2

FIN2310412
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TAH T JATHIE Tof IS TN 1Y et /aet Elee¥ & T Hiery
TiaaTe T (slotted pillar) 1T 8| 30 T#X & g1 9Iee &
THTeT § U R S, HT Aref (afte ) T gt F e w
ATAT B T BT 2 |

T ¢ ate fF (rocker arm) ¥ f&IT F¥d U FwT T ST
| g o & Fwr I 1 AT o 7 v A g wwEE
faFaT STTAT 8/ 37 THR F T TE H FAA UF & T UF qtee THST
ST @FAT € | T &1 3&AT HaA UF dtee T FH A & HILT HH
gt 2|

Fig 3

TURRET LOCK

FOUR WAY
TOOL POST

INDEXING TYPE TOOL POST

FIN2310413

gofaRmT 2TEw T« 9w (Indexing type tool post) (Fig 3)

T FEER ¢ TS AT Y 7 g e | FEd 21 39 TH
T TIEE H AT ¢ UF AT THS T At & AT T U o FEHET
ferfer & e ST #haT & SR ST 83 F e dia¥ af qerdar
F i farar S @ | efRd e &t Sar Fed gY S g A
SRR & ST FcAT & quT I oY AT Trsfe § o
FEHAT 2 | FSTRAT FaA BT F A AT qFHAT S|

=+ frmfefae @ € (The advantages are as follows)
T I H UF H TAF o ATUF diee o GIRT THS A §, I
gedT Af® gidr 2/

S-S AIHAT % AFATL T Hf AL-AX TFAA D1 STETIHAT
TR Tt FAH A TA TF S qTT T AT qFA 2 |

39 BT a8 € fF g e A & forg aore & e wedy @
T FF AT I TA F A€ FIA § H%! 9T AT 2 |



f&® 9= z&@ @ (Quick change tool post) (Fig 4) ATy o wEfAT § $6 THR & g e @ A1 ¢ | g agad

T STE T Bt forad gt o ke gt &, St &t ager s
€| 9% HET SAT & TAT T F3 ¢ BleS B ATAAHAT BreA
2| fobg 58 & $ATE I AT & &< T S qAr € q9r g
% forg st gear ar 21

Fig 4

FIN2310414
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Sareq ua faftvsior (Production & Manufacturing)

e (Fitter) - e

v 2.3.105 & gwittEa feia

Ay d@fkamd - afent (Lathe operation - Knurling)

SEAW 1 W TS & A ¥ ol w6 wA A e
o et @fran #1 auiw w20

o fert @l w1 SR q@ET

o o s & 7t T AfenT Gedt & 9™ F@En

o A & UT & AR F@TT

o fafim goR F afer @@ gt § SR FaE|

afewt (Knurling) (Fig 1)

Fig 1

4 CHUCK JAW KNURLED SURFACE

T }— GRIP SLEEVE

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

7E T dAATR ATl dae 9 Al ¢ B A9 Fh He
ATES, STAATS WS AT 16 ATES T aT il &ishar (ATTT)
| aferr, e At 78 €, W a8 UF W AT
g\ aferr fnfy wfy (1/3 effr afie) o= & st 21 e o,
afar # o wfie ofw & I el B ate weREw =T
s e & fatfa & s 2|

afewt #1 32w (Purpose of knurling)
FferT =1 S ffeforfaa s 9e™ #eT &

TF TS THS qAT FEl T6S I FHeAT |
F A =S TAIfd TG FAT

FEEAT | 99 e uT FA & for w1 & =g § g gie
FEAT|

T e Afent 92+ F ww (Types of knurls and knurling
patterns)

fafsre g & afenr dei ffafaa 2-
aferr|
TrIue Aafent (Diamond knurling) (Fig 2)

T Tl TiHaT § S & ATHT & Sed § i i & ot & 1 g8
Th U & dc & &har oiar 1 U T 9¢ gt oY &
gforer aid &ia & af gEY T arft o & eferder @i ' 2

FIN2310511
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Fig 2

FIN2310512

&e afent (Straight knurling) (Fig 3)

Fig 3

FIN2310513

=q |fsar § d@Yeft ¥@r aret ded | afenr it s 2| 9w 9k
IqT @t U Tahel VAT F¥ET T gl Lo forad fg g &
g e

i@ Aifentt (Cross knurling) (Fig 4)

Fig 4

FIN2310514

T Tl § a9 & ATHIT H7 T aar 2 | 589 forg Iuair f
ST AT VAl & 8¢ § UF I H1Y i q97 gAY T 7 & T
& FHHII Y gid e B 2|

saaw Afedm (Concave knurling) (Fig 5)

ST el GINT A Tdg I¥ AT #F A1 et &1 58 Faar
7o W gfe FH AT AT €| g8W g & orgee faemw A
AT TE TETAT ATAT & | TR #Y =g Tt & Aierg as &
Hifea wedr 2|



Fig 5

FIN2310515

= At (Convex knurling) (Fig 6)

Fig 6

—
=
———
—
—
v

FIN2310516

IE FAAT TS FRT IAA qAC I AT &t (et &1 37 off goF
F gl FEHT AT v 2|

afent &Y st (Grades of knurling) (Fig 7)

Fig 7
COALSE MEDIUM  FINE 5
KNURL GRADES g

aferr wfwar dF e & &t o awdr 8-

1.75 faeft fo=r & 1d U= 9t &1 ST F¢F Hg At &6y
ST 2

1.25 fiefy fowr & fufeaw fUw ==t &1 Swivm &= fafeaw
e &t Sar 21

0.75 fafY foer & wrg O At &7 ST FLF BIET AfonT &1
ST 2

fenT 7 gteex & W& (Types of knurling tool-holders)
faferer yae & afew g et fafafea @

- T v AT g gty (FHTE Al g ateey)

- THA SAMEUE TET ALK TA Bl

- Renfem e afdw o g (Ao afchr ga gteey)

fareft afehT o elee & Us FWT ITARA T8 F1 T q4T UF
ST FBEGA T I & e o BN & | I 7 FSHA g8
# O 9= @Ay w9 & g 2

e e AfeT g@ giwew (Single roller knurling tool-
holder) (Fig 8)

Fig 8

HARDENED TOOL
STEEL KNURL

STEEL SHANK

HARDENED STEEL PIN

FIN2310518

SINGLE ROLLER TYPE

TOH Fad UF & V< eidT &, St @t F@reit arar g aqrar
2l

qHA WgUe g Afert Tw @ee¥ (Knuckle joint type
knurling tool-holders) (Fig 9)

Fig 9

KNURL
SHANK

KNURL

KNUCKLE TYPE

FIN2310519

¥ A et U & 3t e o g & | Tl |’ e sreran
gforshet afd ¢ &1 €| 7% Sieey doF A= & ¢ |
Ratfem & afemt 7o gee¥ (Revolving head knurling
tool) (Fig 10)

3 IaEF g sleex WY FoT a1 €| 37| T & AT A9
T gla & orad s s, fafeaw o wEa fow g e 2|
3 RAffed T 8¢ 9¥ @ SMAT €, S UF FSgd 3 A
o 9 =T =9 & gear 2|

Fig 10

REVOLVING TYPE

FIN231051A
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fafim wor % Ao oo g § swR

e Ao

A AT TR AT AT
FaT Th AT & T & AT &7 TH SISt ITA0T Tt & die Ste TN {43 o &
ST & ST 2
3H IHT % qAfeAT T & AT HE AT AW FAferT fafsrar for & afemr et
heel TS &1 Jad a=mar o Yaq a9 ST Joha 2| 1T ST qhd 2 |
g 2|
IE A% A=A 727 &tar 2| e @ =<1 gtar | e o T = gar 2|

146

Sareq ue fafeator : ffew (NSQF w2 5) - srvam@ 2.3.105 & awife Rregia




Iareq ua fatewior (Production & Manufacturing)
frex (Fitter) - = st 2.3.106 & wwifta Rria

7=+ duw (Standard tapers)

IEAW : T T F 0 # o Amfofad w A A g
o 39T FY gfeTET T@T

o 3T F IYGHT F@TT

o 39T Tt Afrerw we= #r Rl @

o IYT FT WAMHLOT FIA TA ATATE A et it s
o AeF Eifeetr T e ReAT 3uT & T § S Tamn

o fafter e & aow aifQw 3w & AW T S qEA qqE
« Fow RefonT 3aw & weror ST

o O 39T quT =SEEE 9T F qEer S|

9T & afewmEr (Definition of Taper)

Y STter &t e % AT SRS | SO} agiast v HHT
&1 AT Fed g | |

Igg #1 Iy A wEt & forg TR smar @ (Tapers are

used for)

AT | FHE & @ HoF AATZHIE /A % forg |
- QT P ST & e d FelT Fe & forg |

FATRAT % FIRT FTET T TR FA & o

el & wawe B § 2 F agd & suE @ 3
(Figs 1,2 & 3)

FEUE % U H a7 a¢e & Afvrard G star €1
. Rt sifw o (Fig 4)

- ¥3te (Fig 5) Fig 3

Fig 1 (2 )

RETAINING COLLAR
DRILLING MACHINE
| /SPINDLE

Fig 2

FIN2310612

MILLING MACHINE SPINDLE

DRIVING KEY

KNOCK-OUT TANG

@* ffffff 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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Fig 4
)
INCLUDED ANGLE OF TAPER
0
2
HALF ANGLE OF TAPER (OR)
SEMI ANGLE OF TAPER
60 SECONDS (" )=1MINUTE (')
60 MINUTES (') = 1 DEGREE OF ARC (°) %
3
AN ANGLE EXPRESSED IN DEGREES OF ARC g
i
Fig 5
- — ~N
[a] [m]
L
IF TAPER IS SPECIFIED AS : %
THEN
Dy~ Dy=7,L=24
NOTE: L IS MEASURED PARALLEL TO THE AXIS
DD,
TAPER =
®
]
3
AN ANGLE EXPRESSED AS A GRADIENT g
i

T F A A & forg st S arert fafer A 9
[GEEdETGIA

- R A e |

- " % forg o S et fafer gl

9T & FwirReer (Specification of tapers)

I U FT W Fw qw e @ gwiar @l
- TR A A

. FEw #T AT (Figs 6,7, 8 & 9)

Fig 6

LENGTH

FIN2310616

Fig 7
TAPER Y mm PER X mm ON DIAMETER
o _
~
]
LENGTH =
B
2
Z
Fig 8
TAPER IN 1 X ON DIAMETER
Q
& 7 L
DISTANCE (DATUM)
®
g
LENGTH OF JOB =
P
o
Fig 9
INCLUDED ANGLE OF TAPER
— Q
/ o
5
LENGTH 2
B
2
z

wuge g (Standard tapers)
7 gtfeew & forg o

AT 9C TA H THSH & {oQ &7 THL & T8 ITANT Y St
2l

- o gifeeT 3ud
- Top-fReifSET aued
Ao gifear 39 (Self-holding tapers)

Ao BifeetT 3ud & 3T FHIT FF E1AT & | 37T ITAT T fFedy
Atfar fearsw & 3o, TA sonfe s #fen o &t o qur
To # far s 21 (Fig 10)
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Fig 10

SPACE TO INSERT
TAPER DRIFT TO
REMOVE DRILL

END OF TANG
REACHES THIS
DEPTH

SLOT DRIVES TANG

TANG ENGAGES IN
SLOT IN SPINDLE AND
GIVES POSITIVE DRIVE

TAPERHOLE

FIN231061A

&% fog ST & Al Rved auE @
B

- W AR

&fgw TaT (Metric taper)

W = 9 ¥ 1:20 Ear 2| Afgs aud § amrEa: 9T
&I aTel T #t @18 4, 6, 80, 100, 120, 160 @ 200 #fgw
2| wfgs Tax F gt arer F6 w1 @1esr D X =9 21 (Fig 1)

Fig 11
7

=7 -

g 39T (Morse taper)
ATATA: STANT & a1l TIX 91 & T &
0,1,2,3,4,5 6.

AT, W YT F ATE & AgA T gar 21 7= 1:19.002 &
1:20.047 % FeaT 2 |

Ao Refifvnr 7/24 9= (Self-releasing taper) (Fig 12)

faferr wefimr o ST & e fered A auT STEY Y 89%
RefiforT 2aet =Y erawm Tedt | Rved don ReAifnr dux 7/24
2| e st § "€t fRfy qur gewt # e § g w3
AT T AR | TE IR @A § e aret wewl A A
TATAT & | A F 2 & forw fafRs weron & s wdt
2l

,_
FIN231061B

Fig 12

% EXTERNAL TAPER
AS PER 1S:2340

FIN231061C

ATATAE: ITINT & aTe 7/24 % 9% |1gst 30,40,45,50 aw
602

T 30 & 7/24 TR 1 Afowaw =™ (D) 31.75 mm a=r
T 60 & forg 107.950 mm &hm | o &Y argst g i %
iy s |

I TAEE FH § SUERT &1 A 39T (Tapers used in

other assembly work)

R & e &9 § 2 g & dud &1 U
STAT & | 399 & |HE: STINT 814 9Tt eu¥ fAer &

- fmaw
- IUT AT qUAT T F AU
f= 392 (Pin taper)

7 TEEHT H TG &N Al ¢uY At % o swn gn At
9% &1 (Fig 13)

Fig 13
.
O
O
(]
N
PRESS IN OR DRIVE IN
= 50
— Q
TAPER PIN é
g 1:50 TR HT &

T U9 & =9 w S &JE | @ferwe o sar g1

AT O e &1 f9AT 8 geht A Sed duT Ao FeA §
eT FLAT 2 |
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& qar & 7 39X (Key and keyway tapers)

e 29 1:100 &1 €| I 3T Y q°qT & & § AT fHAr Srarw
1 (Figs 14 and 15)

Fig 14
TAPER 1:100

—h

W%

2

FIN231061E

Fig 15
. TAPER 1:100
i
2 )

FIN231061F

ive . Pty s 3 o T B AR T AT

# frw A # fw srEew w3\ 1S 3458 -
1981
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Iareq ua fatewior (Production & Manufacturing)

frex (Fitter) - =

v 2.3.107 | wwifaa Reia

& uT (Screw thread)

IR : 3 TS F d § oA At FE F e e
o gieat &t aRwive #==n
« gieat & T FamT

gfewreT (Definition)

I UF IAHH G F IR €, 1 e fforew ar o &
TR A1 SR & ATRT ST AT T HT ATALI FLAT & |
(Fig 1)

Fig 1

paTHOF —<| T~ _

THREAD —
LEAD .
[&]
=
;L

FIN2310711

THREAD LEAD

ey Tk w9 #7 THR & S Th OF faeg & aear @ S
SO AT F F A AT UF FH A F AAAT § qAT A
& 3787 F AT Faqr 21 (Fig 1)

gfeat ®1 Sa= (Uses of Screw threads)
Tfeat &1 o b Sar &

- WA % €T H UF G IHS AW AT TEd IS I
HEHT H AAT-3TT w2 | (Fig 2)

Fig 2

242

U 0

FIN2310712

- UF THE & gA 3w Y A a6 e 39 & ol (Fig 3)

Fig 3

FIN2310713

- afgE W @ & forg (Fig 4)

Fig 4

ENLARGED VIEW

FIN2310714

FaT a9 & forg (Fig 5)

Fig 5

FIN2310715

FIN2310716
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=AY, 99, 99 JX uFr 9gw@ (Square, worm, buttress and acme threads)

SEAW 1 W S & A ¥ o7l w1 wA A e
o TEY AT F TEAEAT AT TqF STIRT TAqTHT

» AT 9T & T auT I9E Uferdived & Weg @€ ® aarn
* AITETZE WA AT H TEAWAT TS IS ATTANT a0

« FivTEee YT & e Tl B TEeEE O S SuEnT S
- aft faftm R # fveew dgw ¥ R T s ofedven & W A Sam

AT U9 gESw 9w (Square and trapezoidal threads)

FAAY UF SUWIESd 99 W V' USH A S9er fUw s
FE &7 saT &1 F V' g=H A dEy WA SryaAr Wi &
EATART FA & forg fds I giq € ¥ Sew 8 I
& fa S 2

@Y 9T (Square thread)

I 9SH § FiE I & A F oaad g ¢ | w7 99 F o
Act & d=r @Y Fig 1 # weffia G &

Fig 1
SQUARE THREAD
FLAT SPACE
T
[
o
i
[a)
V
0.5000 K
DEPTH = % WIDTH OF FLAT= ——— WIDTH OF SPACE = 0.5000

WHERE N =NUMBER OF THREADS PER INCH AND IS EQUAL TO 1/P INCH

P

K e e i

N |
D d v j ';'
NI

FORSQ.30x3&60x3
h1 15 e 15

H 175 ¢ 012 _
5
h2 125 b 025 5
a 025 g
o

TR Ffeat W sy e &t d=1fod &9 8 Tg® srr
| I Tor, A3 S, FI RS T TS &5, Ufaea e
B TH ATMR |

g3 (Designation)

UF @AY 9 ot AtfAe = 60 mm T = 9mm € 3|
Y. 60 x 9 IS: 4694-1968 =T YeATHHa {3 ST 2|
AT a, b, e, p, H, h, h, @ d, == & HilR (wre"
AT A F1H) F ATAR @At |

wifkwrEs @™a¥ (Modified square thread)

AIEHES @EIY 9T M @EIY 9 & SHET 81 &idl & el
LT & MeXTE H Y BT & | I A TewE g9 T F e

F FH BT & | TELE AT & gare o g &1 g2 #:
e gl AT TX 45° 9¥ =Ry faEr gar @ e e
(burrs) T = | & FfeAT T_T ITANT & AT & T&T ey ey &r
ATIYIFAT & |

Fowrzeaw 9T (Trapezoidal threads)

3 9T A gAMEE 7 Al AT R T &V 9% & AER A
gidl € afes guogead &9 ¥ gdr | T afq sryar ot &
HATT Fe § TI6 erdl & | guwgead g1 & fafers ®i &
- UaW ¥ (acme thread)

- g7 3% (buttress thread)

- TO-3id 9T (saw-tooth thread)

- g I

T 3T (Acme thread) (Fig 2)

7T WEAAY 9T FT & A €T | gEHhT ATARE B 29°
gaT &1 T8 FF AEl A TgEar & W A qdr & | 4F T2
ATETT & AT #T ST FAFAT T

Fig 2
CREST

+0.010 IN.

DEPTH = 701,3\‘00

CREST = —0'3;\‘707

rRooT= 23797 _ 40052 IN.
N

WHERE N = NUMBER OF THREADS PER INCH

DETAIL FOR 36 x 6

ac=05 H1=3

R1=0.25 H3=35
THESE DIMENSIONS acR 1R 2H,H &h 3 R2=05 h3=35
CHANGED AS PER PITCH. FOR DETAIL SEE dNOM =36 D437
1S:7008 (PART I, I, 1 & IV) d2=33 D2=33

FIN2310722

d3=33 d1=30
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TH 9SH o WA & ofie & § IUANT W AT S| 9T H AT

o . . Fig 5
T B% A &FF Siled ¥ AEMH FaT 2| AfgF v/ 9 F1 P
Tagee T 30° ST el R A w7 9 & fafw a=n & I“F o w PP
Nz
FEaw AT T 2 [ zw
2T 9T (Buttress thread) (Fig 3) T - S - S
RS
Fig 3 - el glg e
FLAT Te %0 | & 8
S| Q
Q
2D
T _AXISOF THREAD / B - q
2 s
e BASIC PROFILE FOR SAW TOOTH THREADS §
7,
0.7500 Flg 6
DEPTH = 'N LA P
WIDTH OF FLAT = PITCH E //%
8 z INTERNAL THREAD
T3 9T § UF T 9 UFGE § e A ga%T T 45° 0% o R 3 -z -
. = o
g 21 37 999 F ITART, TSl grAH & T 9T & UF 2|1 “’\ﬁ\\ o
. § z N =
o . Q Q ~| B
A% IT FATE T84T €, g8l fhAr v 2| Fig 3 9g® 9% & DN\ EXTERNAL THREAD | | gl 2
fafarer oferdves &t awidl €1 39 999 FT STANT Ta¥ §H, > § “
EE ’ ™ ’ = ﬁ- % l DESIGN PROFILE FOR THREADS WITH CLEARANCE ON E
NON-BEARING FLANKS 2
B.I.S.%Wmﬁ(,ﬁ(Buttress thread as per B.1.S.) =
(Fig4)
Fig 7
P T o f‘m INT NAL{H
e \E
2P z % o / 1
45° F =z //
b = _ — z gl 2 %
< | 7° r w ) EXTERNAL THREA] -
a -|& 2| 3 (0000202 g
2 (o] w
o ) < DESIGN PROFILE FOR THREADS WITH CLEARANCE ON g
z g = BEARING AND NON-BEARING FLANKS 2
— — _ o w
H =0.89064 P F=0.27544 P H,=0.75P
h=0.61172p f=0.24532p 3
= $=0.13946 p 5
NP £=0.12055 p ] h,=H,+a =0.86777P

7% 9gH 9T F duitad w9 2| Fig 4 § aga d=a ¥ fafww

ufcrdved & FoiT @ &1 B..S. & sgam faafi st &t

7° 9¥ fawet fFem T € qur o= W § 45° gE e |
B.I.S. 4696 * wgEWR A T4 ¥ (Saw-tooth thread as

per)

a=0.1 p (sl @)
a,=0.11777P
W =0.263 84 P

e=026384P-010P=W-a

e 92T < &1 & q9Nfed ¥ 2| 59 9 § WY &7 HIA el

TAE 3° I IT AT BT & STAfh gALT Tl 30° T AT BT
gl 9% F goyd €7 T a= Fwiar 2| (Fig 5) afkwmi &
ST 7 fr= % @mde Figs 6 and 7 # gwiiw U g

Tt ATHfaat (Figs 69 7) & g9rid & afkATal (SE#e) &
g T 9 T W= €|

R=0.12427 P
D,=d-2H,=d-15P

d,=d-2h,

d,=D,=d-0.75P

Iareq we fafemior : few (NSQF ®=- 5) - st 2.3.107 & awifee fRria
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S=031499A, sl A = werdEd ffauem (= s
fefauem) for fi= =ma @ a=d 9=t & ol

T® 9% (Worm thread)

IE ATHR § UFH 9 & GAIE & it & faheg I & TE U
9T A T AFAF BNAT T | TE g IH AR G FEN AT &
ST aH &t & ¥ &t 21 Fig 8 ® aw 9 F uferdvew gwriy
™

Fig 8
CREST

29°

DEPTH

ROOT

0.6866 0.310

DEPTH = ROOT =

0.335

CREST =

FIN2310728

WORM THREAD

¥ & ud g7 WP UH B 9 I9AN R S @ Sl
T & WX THFIV I A T FATloId FIAT &F | 39 q¢ T
i srameT ot Ja wAT &1 a6 D awrEa: e
(D.P) srurar Ateger forer we¥ gy #rer rar €| s fuw
(D.P) fioR & it &t @@ aur = = (P.D.) &1 g9
gtar 8 | Aiege fer & = =ma qur fer & & @@ &
YT BT 2|

T g W forftee fom a9 fow &t agoe U= & ayaw s
Tifeu| 5@ a9 fr D.P. &7 & at a# 9 & #w s@ern §
& o= p/DP eift | i@ &% e Afsga Al arar &, aq
T 9SH F W T Aegd X p & TEL | T AA A
U A9¢ | fFaw 59 WA afaw & ofad & qiee & arg
D.P. srar Afeya a¥ 9H e &g o AT T I
g 2|

7% 93w (Knuckle threads)

THA IH T ATHR gIAESA A7 (Y TSV A aTav giar 2 |
3% S g g €| o § 9% 959 & w9 awig Iy
2| 7% aifa Fwfa daeTefier 987 e, 9fF 7= Mo st 1 &
# @rg ol #1 (Fig 9)

Fig 9

30°

dq

dp

BASIC PROFILE OF KNUCKLE THREAD

b =0.68301.P
hy=05P
a =0.05P

DESIGNATION:- A KNUCKLE THREAD OF DIAMETER
60 mm & PITCH 4.233mm SHALL BE DESIGNATED AS
k60x4.233 1S:4695

FIN2310729
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Iareq ua fatewior (Production & Manufacturing)

frew (Fitter) - =fmr

v 2.3.108 | wwifaa Reia

" @9 ® & AT wew # R (Principle of cutting screw thread in centre lathe)

IgE : 39 TS F w ¥ o9 et w4 w3 A= g
o R dfgve F{ET g T UH Fed w1 Rmiw q@wn

o UTH FEA W TGS & Tl UF Ik FE a9

39 R & T FwRA & g A gt FamE

aT F1ewt &1 Regia@ (Principle of thread cutting)

ST F FIRLVE TS T AT Y AT AG F T T9H6 | 98
& 9 & avrEx 3T § ¢ & AR SAAT qHA Y TR
AT AFATHE AE T TF GAA eforhel Ja AT 94 HT H7
foT 2|

TIEHE & AT BTHAC FT U HIH & 18 o HeoT % AT IS HeT
T T¢FAT & | T 9T 9T WEEe F 9 q1evs G g
& 9gET & BT 8 | ofisey & qAA AT I, FE W AT 9% F
298 Fi guriar |

AT FEA # FELA oA (Parts involved in thread cutting)

Fig 1@am 2 ® 7 Yefda e mar & & 3= fee arewn &
FRT oS & & fored a% 8 i =R gl & | S & 7
&I qe TVTHY T Y HST q% =TT a1 I 2|

I R & ot g # geafw (Derivation of the formula

for change gears)
SEIEEA)

& 1 ;o FE 9 4 mm 9= a1 ot & g0 Sa W4 mm
o= (cfte) &t == Frear|

Fig 1
— STUD GEAR

CARRIAGE

GEAR —
FIXED ON
SPINDLE

TUMBLER
GEAR

GEAR ON LEAD SCREW

FIN2310811

TRANSMITTING MOTION FROM SPINDLE TO CARRIAGE

Fig 2

SPINDLE GEAR

TUMBLER GEAR

STUD GEAR (DRIVER)

IDLER GEAR

LEAD SCREW
GEAR (DRIVEN)

FIN2310812

S AF TF A TAAT & AT g F 4 mm TEH F o e
F UF TFRL HAT AR | g, afe ' few (3Eaw) W™
50 & €, at fervee % JaTegee & §ET & a¥aY a9 HeA
& fodt degy ™ o 50 iy F fEw (faw) awmr =l |
(Fig3)

Fig 3
DRIVER 50 TEETH

IDLER/AINTERMEDIATE

FIN2310813

DRIVEN 50 TEETH
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F 2 : IUH o TIF 9T 4 mm F =& 9% 2 mm fo= &
ST FreAT |

ST AT o TFHY FIAT & AT ATS & Hi ATHT TF6< (1/2 revolution)
FIAT AT | T0 TR A1 & Tl iy el | 3aforg grEaw
we e § 50 3 & at fgaw - ofte & fae # 100 &id &+
=feq | (Fig 4)

Fig 4
DRIVER 50 TEETH

INTERMEDIATE

DRIVEN 100 TEETH

FIN2310814

F4 3: afe g7 4 mm U= ofts & & Sita 7€ 8 mm fi=r & 7=t
9S &1 al i & T F96< § gl 8 mm F&AT =AY | AT & TH
THR A & AS & & 2 96 T =A0fey ored s &
fervee &7 S9eqT AT dSit & THIT | §6 THE FTEa o1 & &
firre & 25 zfar &t afy grgaw & 50 afa et
(Fig5)

Fig 5
STUD GEAR
DRIVER 50 TEETH

INTERMEDIATE

LEAD SCREW
GEAR DRIVEN
25 TEETH

FIN2310815

SR AT ST & T HY |
IJTTE & 1 F2 FF3
sitg & o (Ffie) 4 2 8
L.S & fu=r 4 4 4
156 Sarew ue fafweior : fFew (NSQF @=-

ELEER 50 50 50
9rferd 50 100 25

SUXIE H T H @d gY
Lead of work

Driver

Thegear ratio = =
Driven Leadof leadscrew

za fu gu Seteew (Solved examples)

1) 6 mm o= & i< & afed uF @y wefia o< et offq 9w 3
mm = & 958 e F fou == frr & e Sl
(Fig6)

Fig 6

DRIVER 60 TEETH

N

\

%
\

INTERMEDIATE

DRIVEN 120 TEETH

FIN2310816

AAE = AAF = FE G AS

3x20 60

3
The gear ratio =—= =
Bx20 120

I = 60 teeth
Trfera = 120 teeth

2)5mm fi= & <fie afed u& @ wefiw 9w 2.5 mm o= &
9=H Fled & oy 9« fEe & o il (Fig 7)

Fig 7

DRIVER 50 TEETH

DRIVEN 100 TEETH

FIN2310817

5) - 3| 2.3.108 & gwifa i



~ Driver Lead of work
Ratio = =

Driven - Lead of lead Screw

25 25x20
bx20
50 (Driver)

" 100 (Driven)

J)afe it aw Aefm At fie FF AT T 5mmerar | 1.5
mm fo= % 7 #Teq & forg fr=y &t momr #ifs | (Fig 8)

Driver Lead of work

Ratio = =
Driven  Lead of lead Screw

15 3 3x10
5

10 10 %10

30 (Driver)
100 (Driven)

Fig 8

/ DRIVER 30 TEETH

DRIVEN 100 TEETH

FIN2310818

Iareq we fafemior : few (NSQF ®=- 5) - st 2.3.108 & awifer fria
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Sareq ua faftvsior (Production & Manufacturing)

e (Fitter) - e

v 2.3.109 & gwittE f=ia

& ¥z a9t w R (Principle of chasing screw thread)

SEAW 1 W TS & A ¥ ol w6 wA A e
o 9T AR TEW A STEEERAT AT

. fftw de AR e w1 e fER a

- fftw de AR se & FEEET dEer qaET

aT =SfR@T TEe (Thread chasing dial)

I F STt & Tohed qAT AT 57 &t a9 & forg ffrer qigve
FHET g T 9T Fled qHT AT ST FT ITAN Tgd
AT 2 | 9% ST S uh ITETee 2|

FATae & fawer (Constructional details) (Fig 1)

Fig 1

‘0" INDEX LINE

GRADUATED DIAL

LEAD SCREW
WORM GEAR

FIN2310911

THREAD CHASING DIAL MECHANISM

o § g W s @ aarEe F fGawwr G o ¥ mw
drae AT FAT & a7 qH DI & qTT TF I A 2wt & oA
A= A oY af i J=T &dT §1 FUY A AR EH uR
stofahd ST gt g TR uF dfhe & ot fewfar (gen) @
T BTt @ S FRS I e giar 8| a6 D AEEsagan
e & & J7 @ o fafa & @& o awar 2| o9 ofiewg
THAT € df 98 aHEd & Farar 8, fomd For sre o gHar
T | ST &7 AT e 71 ‘0’ ST ATEA) & daH W L&
2l

158

TS & T T T 313 (8) v g @ e g 4
T 9 i sifeha &t @ aur s9% g | 4 fomr o siftea
forvmr oft 2 21

T iR o giat &t d@ern diw & w ufd 5= At & den
qAT ST IR i fAumn & Fer & quT F aeea) gr 2

T GAT feha fawmr s &t us &9 g & g 2|

AT a7 & # 16 I & qGqT S &F W 4 TPI 2| A9 dew
e sfurreRer T ot de sifshd stomaa 4 =i

T e {oTTfhd T & TS FFHY % foIT 8 T ST ST FehelT
gl FR W A T F uF AY AFE F o 4" gl
(Fig 2) | s/t a¥ 4f For 8 stommana fardr & ofe: T Sfemehet
HRr & 1/2" wfy = Forian 21

Fig 2

; CHASING DIAL

\ BARACKET ON

SADDLE
I
~— 16.TOOTH WORM WHEEL

ENGAGES LEAD SCREW

N
~
-/

1.REV.OF DIAL REQUIRES
16.REV.OF LEAD SCREW

INDEX MARK
ON SADDLE

FIN2310912

PLAN VIEW OF DIAL

AT T ST IUIE 2T & gy fafewr g I s @ &, &
fafirr g9 ¥ 9 Fed 9T SEAC &t OIS w9 & fRafa &
= R ™ 3¢ ¥ == gwiar @ 2|



gz AR TEw =

wfer 39 FE A= AT 9w AT Ft THIA & AT FT AT HATHA T 9% SR @ v
SEt BT FE R A fRn o wwr &
9sd S e & ¥ 9fd ot off ferfq & &% 7T &t 0w Fe 7 S FT AN ATTRF TSl 2 |
9 IR HET ASH A AT T8 J3aT §
& Ui 2|
IgERO: FHE A arer T.P.I. -8
DR _ TPlonleadscrew _4 _ 1 R -1x1_T1
DN~ TPltobecut 8 2 TR =

1/4" %= 31 72 FafRa amn #t wwas Rfaww @ daw smas Rfasw & ogg 7 § s & o g aefa w2
ETHAeE &7 Uiorave et off ferfa & o fm o aaar 21 (16 Rafae)

TEW 1 =Y g 7@t (Referring to the dial is not necessary)

J< #1 gw "@Er T ¥ Y of someRe 1 INDEX LINE
H e 11/2

21/2

31/2

8 ferfaat 41/2

IETETIT FTd S areit T.P.L. -6

DR _ TPlonleadscrew _4 _ 2 g ferertfee = = 2 x 17_ 1"
DN T.P.I to be cut 6 3 42

1/2" &= & 7@ fraiRa amn & 7= Rfasm & sret gow s Rfasw a% e ga#ve gy gorta st €| 5| T ar
FATEE FJUe I @ § HAdr 8, q9 eThAe F S FY gad 2 | (8 ferfaat)

ge @t fawr ge FE &I AT & TS

A WON =

4 ferfaat

IET T.P.l.tobecut-5

Tﬁeﬁﬁﬁa _4x1"_ 1"
DR T.P.l.onlead screw 4 4 = 4~

DN T.P.l to be cut 5 5
1 3= q& feiRa amn # flt 7 Rfaww & s 7= Rfasw 7 el smwes Rfasw @ st smmae Refasw a% s

HaAvE GIT AT ST & | giferd, afg s &1 &g 7w Rfaww f=y o & ar fem ¥ gwar #e o 2, a9 gt
Fe % for eTae F1 dierve et T Rfaww & g Tar & faem o2 &% a9 €1 afe i smvas Rfawm g & ama
AT @ X TEAT Fe foraT rar 8, At gt Fe & ford gThAe &7 ierve fRet s fRfaem & g v & e ™o
a2 (4 fafert)
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0
ge it 1/, qer g% o g fSfasw o« 1&3
T
2&4
2 ferfeat
JeTETol T.P.l.tobe cut-31/2
DR T.P.l. onlead screw 4 8 8x1"_ o
= = = - ﬁﬁﬁﬁ-ﬁ_ﬂw— Z:
DN  T.P.l. to be cut 31/2 7
g% e ok e " & ar famr @@ & Isgaee (graduation) & e @&a € | (2 ferfaa).
g€ &1 Y/, der aar ger fefas ax ot 1
a 0
2
7
3
T
4
1 ferfy
SEIERA T.P.l.to be cut- 2 3/4
DR T.P.l.onlead screw 4 16 qefeiRa =% = 16x 1" _ 4
= = = 4
DN T.P.l. to be cut 2 3/4 11

9T F FA F o EThAC &1 T TAS F¥d € Fd THA 7=S AT AATEE A9 tehd 3@, o 9% gear #e o ar, =y g
% AT A @t 2| (Faa o el )

SELEEA T.P.l.tobe cut-13/8
DR T.P.l. onlead screw 4 32
= = = _ .ﬁﬁgﬁﬁa 16 x 1"
9h = = =
DN T.P.l to be cut 13/8 11 4

TIH FE & foIT SIS T BT A W AT dF AT T@AT ARY TG AF F G FleA & & [ T & A q4r 79T F Ieer
AT 4% Teer & Mot R o qefReiRa afy F R w # sfted qwa o §1

EEUEA FTEN S arett T.P.l. -13/8

DR @S & TP —4— 32 afffea = 92X L= &

DN &7l S areft T.P.I. 13/8 11
TIH FE & foIT SIS T BT A W AT dF A T@AT ARY TG aF F G FleA & & [ T & A q4r 79T F Ieer
TATG A% qeer & T e T qdfetRa @ w5 @ w7 sfers @ o §1

160 Sareq ue fafeator : ffew (NSQF w2 5) - 3rvam@ 2.3.109 & awifee Rregia



a=v 7w (Centre gauge)

I : 39 S F 9 ¥ o Fmfofed w1 # At g
o =T N T THATHT
o =T A &F IYINT T

T T (Centre gauge): (Fig 1)

Fig 1

60°

60°

FIN2310921

T A 7 foher e At A FEAT | Rrer wigve & wfr oo
foret 7 dvad &t gl Ft ATSVES FIA THT IV Ft A= *

T T # #Y Sy @ | o F arg oY wefiia fer & aw
T F=¥ AT & AT qT5 A A< AT &7 TF 7T &7 2|

F TS qrATEd: 9fET g fae & a9 wEve 9w gve drEfueT
FIA THA TIH B AT &, STATS T T T Fed q5ved q¢ Y
ST 5 S 2

S g fae it @€t F107 9 q1Eee AT 1T € At 3R FeEve
& AT 8e FA & forg ITANT foHAT ST @ar

T UF ST U¢ ATESAl T THL H G Fd S| A0 qaH
T A ¢ ITIT &1 atel Afgw a1 UNS & sit 600 ar
BSW & St 55°aTet il & #si UaH 931 & &9 aTet T it 2|

ITFEYOT H AW - A @ (Tool setting - external thread)

IgA : 39 S F 9 ¥ o Fmfofed w1 # aver g

o TT® U AYS TRT THAEAF YT FIEA & (o7 IYHLOT FY @)

TR & AGAR AT & forg asdie (Sia) & & & ST & |

AT FTRE T &= F U srawmsar & agaw
THAT & AT HT A=Y A | qSalT F=31 A9H 2 |

Ay fEea wfie & = wfie & o o =g 7 & #1
I Fed & forg g A T F sgar few aeg #t 8 #1 |

afos ferfa & 90° a% FH—TE WiEe Fi FE-FAEE & ATET
A & forg wge #H

U< F BT §HgsS U & 1° FH aF aTied! A fada #1 | 78
TTze gve g 21 (Fig 1)

fafTR I T g, g &
e o W uw R gwm & i s st
T Y I THH F THTAE FaT B | TE UF WY FE
T e Fear

TATRE § TA Y HUSX A & FETFAT & FAAH AELT & a1
@ ufews & avad d@e w2 | (Fig 2)

¥ 9 & forg FrefEve § e & AT AR |

FE AW T 9T & AL SEHET & AT A% TeWs dF
FHET 7o F AT o & aFh F e F AT FY

FIA TZE 8T R F FATAA FH FTA B qAS AT H(ST T
(cutting tool) ®T Tt FeTd |

Fig 1

&

1

COMPOUND REST SET AT 29° TO THE RIGHT TO CUT A 60°
INCLUDED ANGLE RIGHT HAND THREAD

FIN2310931

S g & e A Avw ok w1 () F qdE B gl & ar dn
FY ST & T A HH-EAEE T FETIVE TATES F AU
AT H SR T (I qC F |

T &7 =T (U8) F & ¥ &1 aF T & T T AL |

2T TATIE 808 A T ITART FH g H 1T 0.1 mm He
FX|
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T

wn
[}
‘il | | STARTING POSITION ' :
@
N
z
[

I T & T T
irs forit Tt AT e T g A (Fig 3)




sa® g ®wesn (Cutting an internal thread)

IgA : W S F 9 ¥ o Fmfofad w1 w9 At g
* FTRE 9T FeA & fow 7o Suwwor A afw)

STt &t B S T6/d ST TEh/FeE | w4 |

ST & 9 & HIY SIHCT & I ATITF qETg dh/ATTATY
e v e ¥

IS Bl | 9S & g¥ & & ford aT & oA # % RAw #1e |
Raw, 9T & A9 THieT & g1 smr =nfed | (Fig 1)

Fig 1 TINSIDE RECESS

O
~o

\ WORKPIECE THREAD CUTTING TOOL

CUTTING AN INTERNAL THREAD
AT a1 9T &1 2x45° § WL F9 |

Fig 2 # fa@Ty siga™ 60° SRS U Hf FTed & [of FHTIS
e # 29° W #e F¢ | (Fig 2)

FIN2310941

Fig 2

COMPOUND REST SET AT 29° TO THE LEFT TO CUT A 60°
INCLUDED ANGLE INTERNAL THREAD

FIN2310942

v U= & fo fier ag faw #t @ #1|

FRET aR | FE &1 & A9 AT gt &t o &< |

a7 gve¥ @A (lathe centre ling) & T@TY SR I &t
o FY T e oo & fog #t v W 8 FL|

Fig 3

BORING BAR
[ WORKPIECE /7
-
_/ é

HH|HH|HH|HH|
0z

14

\ CENTRE GAUGE
L FLAT PLATE

ALIGNING THE CUTTING TOOL WITH A CENTRE GAUGE

FIN2310943

Fig 3 & STJATX HUST A & ASTAAT & HIHT T Hl AATEA &< |
(Fig 3)

T A AT FA & (oI ATIeF e F FWA & forg aifar
T &t fafed #¥ |

gfafeaa #¥ & ST a #wrf o #=& o ewar at 21
T qIE9E AT HT AT T B T HEATIES F IO o |
HH TEE AT FASUS TGS % B H I T GT |
FET g it A & AT A o |

r.p.m. & AT FE A wfiw # 1/3 § 4 F |

Hf Ft =G F

FT & TR A 0.1 mm TF AT F

BT ¢ H Ui &¢ |

Fe F AT A qF & (a9 AT A & 9 & NS TF A A |
gifeaa #¥ & g a1 & 1 d1gs | 9 i @l T #+W|
S FET g AT F FTEL AT &, Al A H §3 F¢ 3|
2oT A1F Fe T A A H o7 o # =@ |

AT 5 g 9% T 9% W A AT 9<T dlee & A |

Iearew ud fafemtor : ffew (NSQF ®R- 5) - stvam 2.3.100 & |wifa Ria 163



& T a9 (s & aete =t - 2.1.68-69) (Screw pitch gauge) (Refer Related
theory for exercise.no. 2.1.68-69)

SEA 3 U & o # o faforfad wef A A e
. & = T w1 e Fa
o & " I % AT aamr |

& o= 15 &1 I Fea aReE TR (TegRe Reee) s
A & [T 9 T e & 't @ @ | (Fig 1)

USING SCREW PITCH GAUGE FOR
CHECKING EXTERNAL THREAD

USING SCREW PITCH GAUGE FOR
CHECKING INTERNAL THREAD

FIN2310951
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Sarew ua faffmior (Production & Manufacturing)

ey (Fitter) - oy vEREE

T 2.4.110 & gty R

Fa garg w@wa™ (Total productive maintenance)

IEAW : T T F 0 # o Amfofad w A A g
o TPM &V STEIROT T AT 8

o TPM TH & @9

+ (OEE) Ja&I_uT #f &< F¥

« (OEE) % =<t 30T I TWTEl HT q0I 3 |

Fd IR @AM (TPM) staygren (Total Productive
Maintenance(TPM) concepts)

TPM &7 a5 @il ITHTOT & THFI T it ATAHAR HEAT & |
AT [UEHT % fog @ Sfamwe & fafswr s awr
FrATfad o S aTel IcTe TEETE 1 OF T TOrTedt @rfia
FXAT & [SifrafRar, dumee, TEvEmE quEdT Y SerEH]

TPM Ft #efit &1 fafcar fasme /@ s awar 21

TPM # 27 #9SHIE & o< T FolIT & T Taved s &0
FATAY T&AT & | TPM @, @Y, 948 TAfafemt & e a7
IqTES Hi fawfia Y i war 2|

TPM U& @@ HEHT & Srad seamt A STHLn ot
T vEe % forg a8 afvsnfu st e 21

TPM &T @& UF ¢ d% IAad § g AT & Faih 0 &
A | FHAT & AAES FF AT FF A0 G 7 gha FAv 1

TPM a6 & UF ATa9F A A Aedqo @ & &7 &
TEXETT H AT § ATAT @ 36 AT AT ATHHT T F T
H € 91T AT 2|

TS WAL § IcTTEA TlHAT HT TH AW 7 & €T § @@
% foru gramersw # fafamior ffaw & uw v & w0 7 fuiRa
o T @1

TPM &7 T ATATAHTCAN T AR TEeama Ft AT 2 |
T AR AT T@XETT Fed & forg fafa St #1 we7 #:1 |
TPM % @t (Advantages of TPM)
Tt & dgad AT ATl § I & =1 AT 2 |
IETE A IUETT B FH {F AT awget &1 I A 2|
TEYTEE AT HH FT aal & |
S § o8 I T I qgd & UTET T I FIAT € |
AT Qe AT (AT TTEHT F AT 2|
TTEH A Pt & FH FAT 2|
geeATett F FH FAT & |

ST AT IUTET T Arer #aT 2|
AT & FIEH § AT TRAAT |

HYUl IuoTt # wwTEEeat (OEE) (Overall equipment
effectiveness (OEE))

T AT TSI gHTEstiear (OEE) & gaar fafasior
FEATEAT H ITANT FT S Tl TF AT & OEE &1 UF
TH Ye9i 91T ITHIO & ©T § i @ strar & s fAfve
THIY & IATE T 3T & A Tihar fawmer & &= &t R war
2 | OEE SaeITYuIT STHAIY ¥ U Hfi Fwa AT ST Are &7
THTIAAT F ATIAT & Al gt v A ffawtor d=rem
# oft e o aear 2|

faet fafawior OEE # forg o= @< &1 g
OEE = 3I9ef&dT X IeTT&adT X Joraei & |
Iae=at (Availability)

IUAXAT ITYH THIHL FT UH FE@T &, A qeie/d=ae &
SUHIV ITAH qHA AT g H qWT & FfAwd F w2
IeTew F forw afy aefie 20 =92 9o & fog Sueer off df
Fae 15 & fore =remam =T o at et | 75 gfawra 15/20
9 #IfT A TR AT qi " H THT dFSTSH AT A
TTIAETEH A fahaT e | Fuet g 79ft &t =Jerrr &Y FisrT
TE S qTel 4 5 & AT F I A FHT I =T Strar
2l

st (Performance)

FHIEHLOT FT TLHHT AT AT AFAFAH &7aAT 0 Jorar §
AT &7 AT A & AT @ o s e v Ay ff §
(SPPE) #=T SITaT 2 | I51exw & forw afg #iE aefia = awer
e 5 80 THS FT IATET FXAT & oAfobet HfiA &Y &7war 100
at Jg9f 80% (80/100) & | &THAT AT & HATEM IX ATTLTIIIT
T HE AL & ITANT AT AT ThaT € | 3210 & forg, #ufia
qof 90T % |1 Ifq "¢ 100 THFS FT IEH Fed § T &
T & AT I fA9T AT I FAA 85 THS & IAGH HLAT
&1 St TuET & forg 100 # &THAT FT IR AT S1@r € v
afure gfaer OEE #1 u& 3T 2|
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IoterT (Quality)
FHIHLOT FT AFT AW FA WAT 9T & o § IeAred
TS VR & @7 JT9ar € | 33Tewr & forw afg 100 s
AT T € I8 & 95 = & At quradr 95% (95/100) 2|
OEE #HI#<u § IUXIh IS0 & siedT OEE 2|

OEE = 75% x 80% x 95% = 57%

| @@ (Autonomous Maintenance)

AT TELET Fad ATl ST THATH FT 1 fawmear &
#¥ OEE WX 93T A& TWIE 98dT & | 98 T@¥@ma &4t
T A ST ATl IeATEA T & T e FaH a0 TiHwam 1

o ITHI F FAT AT GLAT FGAT FF THAT|

WEE TEIEE * A1 q20

1 gfasE awrg
(e fAdretor e dstise)

- Sftaw &7 FHET F 9qr T Y g fRrfy # aane

e

- @I (5S,ATEAY W9, UIETT) @ &9 & A5 &

TSI FIAT L& HY

- F9TY AT AT “AHS /AT IATET” TSI &Y |

2 g &1 &= A
FHET-TgT &

ZOT & T F EA F AN L qF TGAT &
fore &f3w (awrs, feror, =ew)

3 A%E A @ & qHF

THEE e Y e & forw a=rar /et &
e FaT|

4 g et

T 3= Am FAIT I TIRTETT JaTT F¥ |

5 @ A

T T U (Aafia vevars aesd fawiaa
FAT

6 @AW @I ATIE Hf ATDHEHA H |

FTE T Tee & gt Rafid g e &6t
G FX AG Iearal @t Joraer [eror, S
T A T JIFHLI GATeA AT GLEAT

7 @ 99T

@I S FH HT @ e
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Sarew ua faffmior (Production & Manufacturing)

ey (Fitter) - oy vEREE

T 2.4.111 | wwifya Reia

fafm vw@w@@ (Routine maintenance)

IEAW : T T F 0 # o Amfofad w A A g
s Fafm wEmE & smawwad san
« Frafe TEwEE & FEt # 1 avE
« frafim EvEE F v (@) @)

frafim T@aw@™ (Routine Maintenance)
AT ITE ITFION & T G @41 A a5
frafafaa afafafeet & 77 & foro smaws 21
i &e® (Lubrication)
i T e (Periodic inspection)
i fafsrr s %1 "@=s (Adjustments of various
parts)
v @%rE (Cleaning)
A & T A1 97 Ffd wesed & R I vl
TavEE &4 fFu s )
3 THR & TELETE 8 IJTFEIN FT ged § WS AT q%ar ¢ |
frafia wavam & SaEa Sy | swed T8f g Arteg|

fAaifor fAaes Tawam (Planned preventive maintenance
(PPM)) for&r ek o faeifom wawam (PM) a1 g
T@YEE & w9 § gefia e sar @ Rl awg ot suwew &
arg % fog fgiRa wavamE &1 #8 off wwr 2| oy &= 8
frenfor Tavame uF aaw ST ITYE Tee gIRT 6 A ATl
UF Sggd @41 A €| A€ gefvad dww & forg fF suwew
T UF AgeH @l T & o @ & A gAforg G of
dfryifRa 9% =7 X sedery & T=9+ % fou fafa
fRames TavEmE srawE &

gfferfa smanfRa v & a At @ | faes
TEYETE A & foEw e gear qdenfud 8 @i wiaer

ayEE sggat (Maintenance schedule)

& avft vavaE e & | fFwiaret @ R a1 e #
FATY B AEeH (I5]) & foIy e & T@eEa a1 2|
ATEA TAT & FH AT T8 §IXT aF & TE LT & AL T
aroraTe fafr srenfRa &t aadt € fFefoa e wrEw w7
TF =BT IIEIV FR F (@@ © ToT qHT AR T axe
afRadq 1 smavEEaren & gt #3981 wWeEE #71 ww
=BT I2EN A FA1d AATaAl THE &, A7 A=A W&
FIAT & 3 ATTHT ATeA Ft AFAT ALY A 319 e a8 af
T § AR fawear gl

it wawamE & aRkferfy smarfRa wew@m™ (CBM) ) 339
AT & S

+  TEXEE T AR I & AEE AT

o AW faE "W w9 § fFala & s )

o STHIIN H I@E F oY ITANT FHFY AR AT ITHON
forg sfore e 4@ &1

zife=it (Disadvantages are)

o & & TH (CBM) & I3 Hice ROIET aTet ITHTON 1 et
# #1 e 21

o TEETE AT | S@ad % HT e dewm 2|

o ftteror f3er T Srfaa o\ aWd ¥ S & stasEar
gl

g W ST Fed e W EYEE 8T 8 AEai 9%
formae a1 Mo siow shta & &0 8 & = wvii-wsft awe
3{a<rer a1 TCl &% 9 | ST Sy 2|

I : 39 S F 9 ¥ o Fmfofad w1 w7 At g

* I A A A T TATEE A IS A ATl AT HT a0 F:9 |

et oft awe it Frfare ar wfafafy # o wiker e TRy
A gt ave faar Y aw & v afafafy & Ao
A & fore Fo " whEmd €| afe wEwEm # ared @
frar STar @, ot Jug # ' enlt v weEfie oY ST
U 9% A T e ger | {Afy e w3 are ann St

o #eedr & & 39 g& &, fofea 1, =t & faferr %
AT T | @A W QL FE REvars it wfar &
arer fob ST 2|

I qHTE
T F TEITAT
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SO HLAT
frdteror
T & FLT & 8=
frdreror v sfoeamom/qst &t 7va
A SreAT
& T
A & qrer e
TEEE Afvea
TR @& (Initial cleanup)

& T8 AT AT Srar 2

Tt &t gg=ET (Identification of fault)

TIN5 TeraTr &t FLEr e e Sar 8 A B
T SR 9T HY I & Tl ST ST 2 |

e T FAT (Dismantling)

TdT & &1 Gefia w3 & forg asft &1 erenr-erent R s
AT T OO B UF F H AT @ A AT g =T F
gxfera far smu|

fordteror (Inspection)

asft sterT-sremr 9 S| e faafar, s & enfe &
FETE A fat o gFam & forg Aeror G srar @ e
4% fore # &g oft wifd/ged # At (3% B ST 21

9 F FRO Ft 92w (Identification of cause for defect)
T IEH | T & [ AE & AT b AL THAT & HLO
&7 faverwor B e 3Et & S B s =nfeu)

ot &1 e s sfeemaen/awa (Inspection and

replacement/ repair of spares)

afore a1 2t g% T A gEEl & @/ R Sar @
A AT F e S 2

g=: AigAT (Reassembling)

FEAIOMAT FT AT FF AW HT SIS & H H AT-AT
FEAT 2|

qd g &yeTor (Trial run)

HIA T U7 FEA % AT TS BT & FAT & AR AW F FeF
AT & AR fagd F=am o e @ o | e # 3o
auT & foru grer T (S FAT AR HiY it & ffr
s A & forg wefia & d@er =nfeu|

AT & qry A& (Inspection with standards)

AT & ATRIHR SATHAT TEHAT AT Gt ATfs & forg
str= | (fteron) frar strat &, fstar ams & sgar e
F &1 THa & AFA et o= Ageifaa AW & Aravaswdar
gt 21

e TmTT T@=T (Maintaining records)

fArdreror Rt & oot fobw ST & Treredt & dafaa g+ wfafafeer,
Ot & dea fear o anfy wier & d@est & fog Sugew @d
e sfaem w1 aar #¢ grfara e 21
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Iareq ua fatewior (Production & Manufacturing)

ey (Fitter) - oy vEREE

AT 2.4.112 & gty ReEa

fraws w@wmm@ (Preventive maintenance)

IFAW: T TS & oA § o (wmferfam w1 we A g
R TEEE # ST TaqE

o fraw vEvEE fTuwt F FEf #@o A

o fraE TEvEE F an #@ TaEn

o fraE wEvEE REE o fGRets e samr

frams w@v@m@ # swmawmwar (Need for Preventive
maintenance)

7Y go 3= Fefier qorm dafeq o 7edt gt 2|

=St AT AT AT I & (oY I AL TeATAT qofl a
@A =Ry |

@A fawnT &7 g w0, AT q9qT STHI F HE FIA B
st ferfar & forg wawama a=r €|

T # ITHLUIN | H13 o STS 81+ I &1 & 3w Srar o | i
ARSI & T HAA IcTEH T ST AT, T IeAEA JaT8 T Y
ITHT THTT TSAT AT | 37 HTLIT T JTHL & SFLEA 1 AT T
feorm T, forae st & et qaenst # Efies aeaw
BT I & & AT F AW 9T gAT|

fra® T@w@™ (Preventive maintenance)

A wavamE SR At 7o R e € o wfie g

& w1 FA F =T fRfy T § #Aeg e 2|

A vavam # g7 e e 2

- 3T # fAar T ar et & forg swrft ferfaet & aar
Fe & forg wefiet ofie Sy &1 wfafm e #<ar)

- 7ol AT ITHOT Y TavETa e e o ferfa & a9 v
TS FY, G AT I 98 9 TTLEHSH TaeqT § & |

frraTe® TavamE firew & @™ (Advantages of preventive

maintenance system)

- 3T | W q9T

- 3T & iRl (ATAT) quT et ([or) guwd 2

- ATYTASTENT ST T ATTIIHRAT ALl Bt & forae &
Ioft fder g=ar €1

- fAwtor &Y g@Tg @mTe w9

- A & 99T AAT AR AR G FH ST & |

- frarE vEvEE 79T @ 9 9™ § WeE &ear © aur
SATIfAT gE Te # FHT Sl & |

fa® v@vE™ fawwr & & (Functions of preventive

maintenance department)
- WA AT ITHT T 4% foree & ITART & AT fAdyeqor
safes® Sta ga’ (Fgers 1)

- fAwiar & S Agere WEiT quT SUHT T F I
- Feas EEE

ST & AT AT T ITHOT AT AT v srraerfent |
- g% AN TAT SUHI F qA (@S @1 (Age® 2)
ety e &1 favewor v w9l e ST @ R
N Fafer awer |

% foe & JgER Wl qur SuERw 1 W WY W)
far¥tsror (Periodic inspection of machines and
equipments as per the check-list)

¥% foree, e & forw sremT-stent wefiet ox 9% fFu s
are g AT AT SATEEH % AT GAT a9 € | 7Y A A%
fore g @9, 78 giafeaa &= o & &5 off weftg @ ar
qged ge T Wl A qur e wiw sw wfiw @ F
e & fafafaa afwfeoa gar &1

- gretar foew T wifeT e

- AT q9T Fawe e |

- 1SS 9T a9 qur fE|

- g, faurfr, Fow, 9 auT TR {AT weed |
- TIES a9, oS T 9T Sk /e qred |

T Wi & A & are, FsE Ft ard g aq eidr |
o 73w &1 A1 agew F forg gt #t sravEasar vl

ferdteror % sigf (Frequency of inspection)

ffreror & gy welie &1 Y&, g q97 die w Rt
¥ AR FEAt €| 7ol quT ITHTOr #Y aR-aN AT S IS
HEHAT & TAT T AT & AT A & TROTH & A(UF g€ Fe
&Y THAT € | FATAH T FIA & (77 T=BT TeAT A ATTIHAT
gt 2

AN qAT ITHIOT T ok (Lubrication of machines
and equipments)
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q€ AT T A AT TRILHT TG T Tl AT qarg
3, 3T FATRAT AAT AW ML @I X AT Fwar €1 Tw
sTavas € f welt % e &t frafaa s ov arafen
w7 & e s =R | st & aefie & fawfar & & of afd

A § erguitad R @ €
fmfor &t Agera & a@ft smavEs fFawor o9 @« &1 I, e
ATEferT qar AT & @rEe Ry = € qur el &1 au
e W dad faar w'ar €1

TvEE #1 R (sger= 3) (Maintenance records (An-
nexure |11))

7T & U T wiee (IAM) FAX (TLET) ATA q9T d@aAd

Frras warEE sEw
wofi= 7 AT
wofie &7 T=T

HIEA Fo TAT A (JAT gaAT) :

# fawga @€ W 7 el T gu & Qe &= 8
ATVETEF B |

TEvamE ¥ #1 fawawer (Maintenance records analysis)

IUE % REE &1 @afera qAfadist qar Fafia fEeawr,

e # weg o

- R q TR FIA T FAAE 1€ B 7 A8 Fee
7

- I A & ATEEH Ff 9 ARAA § a8 | |

- g¥ ¥ &9 9Tl @Yl w9 & 7
- ITeT #Y FHA Ft FH LA H|
ot & fRrfa
T |

wf= & et & foro 9= e (CHECK-LIST FOR MACHINE INSPECTION)
Frafafaa smdew &t Stg # aar St Few # B &R aur ave sEew & oY S & S i g e |

A% FA & ATEH

SEIC IR RICEEED

g ITER F U

Tl & dae
o qAT ITHT 39

Fafar w1 agre
SEFET Fo e T 9%

T Mg

a4t afiet # &1 FA0
4T Hiet § FE FeAr
FATHI UUE IAHT foEeH
Foive IS IAFT fweH
HST AT r@HT dAA

FH TES qdT IS YaAe
FISTE TAEE AAT I IAS
o WIF Ad qane
TAFEIRA Hghel

R M

grer fAferor

BEATEY
CIRE .
EGIETE

Signature of in-charge
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ST #1 R*E (EQUIPMENT RECORD) e ||

I TUT ITHLYT & Thaerd &t we (History sheet of machinery & equipment)

IAHLIT FT fogwor -

frwtar &1 qar :

I &l 9dT -

TET Fo TuT feats :

ITT A &7 AT ¢

T e a9y a7 & ¢

T FA HT AT -

TS : o X =ierE X 978

HIT

31@' :

AeY &7 faEeor : e r.p.m: w Fleed

de FT TATHHI

FAHIA FT A0

THE FET AT qT ST
gtet faeis & &
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e Ml

Tavama RarE (MAINTENANCE RECORDS) - FORMAT

wH HEIT I FT A T W THfe guw T e fmt® AT % AR
TE-FE TEAXEE Y fans vEvaE F T s
wH HET TT-FT TWEEE A= @mwaE
1 Te-%E & 1T &7 TEYETd Bt 2 | Ted & Ted &7 vEvEre fEHer S 2|
2 Te-%e & Ta & forg Fig e Zed & Ta & forg Tavame fFar sar 2|
& R Srar 2|
3 7% FvEa fafafy 21 wferareft # wfafafyr
4 TEYEE T G FH 2| TEYEE # AN AfF 2|
5 F A ITHLON & oY IugH A2 S| I IBW F AT, | qHT THFR F ITEON 9 AT AT AT A 2|
T I8 |
6 IeITed § FHT S stferE w9 “qwa § aRum | I AYE § @A (3T) Ft @ o oar 21

gfafFamier v@v@E (Reactive Maintenance)

HaH QAT Y@@ A Fiafwaria &1 99 d% a8 @
T AT 79 qF "o a1 Remde T8 o g =
TEXETE § IUHI qgd HH AT Hig =wdTadl & qry A war
gl @it affeame W # oW % ag A9 8 9% Paw
FEEET AT § FHT B Aol & 30 TELEE | AN AL TG0
# gfz g8 v geam & g +ff 9a1 gu wiatemfe v
Fo TRferfaat § Iug &t aFar 8| o % i weagt @ik
FH AN ATt ITFo & forg foad §=it et ar Ieames &
Fg e TEf |

IATEHAT § TE-FE TEXEE AR AR TWREE w1 A
(Importance of breakdown maintenance and
preventive maintenance in productivity)

TF THTET TERETT FTAFH & Tecd Hl AL qel fohar o
HEHAT FAH TE garT fAfair it gwEeiiear # gaqt qeayo

it frvmar € aftea @ dave 9T F w9 § EeET
it g At d9res, =eaE a1 G4 9o @ e
GV AT ST @l & fAafia w@vEE &t ana agd &9
BNt & S 3@ AT a9 ge-FE A AT & gt & ot qwr
¥ FE IAET LI e 2|

TE¥ETE &1 329 (Purpose of maintenance)

frafia vevEE #1 #eapt SRw 78 ghfvad w1 & &%
ST & forg smava® 9 ITHI 8 &WA 100% EAT 9
FH Y T2 & A ofqw (e & wrem &, g fHwa 6w
BIE-BI AT A & BIE-BET THEATHAT T T@T AT AT
AT & AT I S AT o @war € gad gew A 9
AT 4T FX A, AT IATEA ATET &l 98 FY Al & UFh T8
TEYEE FEFA & oy FOr A @mE weier et o
FIHFT & AHT THA & FI aTel Ah adk G H qeradr
ATaTIFAT Bl 2 |
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Sarew ua faffmior (Production & Manufacturing)

ey (Fitter) - oy vEREE

T 2.4.113 & gwtaa R

e, o & s, T @= ®1 ffeor (Inspection, types of inspection and

gadgets for inspection)

IGAW : T T F 0 # o Amfofd w a A g
W Ag (FremTaeh) & T (TR & 99 T

o ffteror & strawsar samd

o Frdreror w1 FRt qETd

o e & wR it e W

o ga@F e & wr w == w1

o Frfteror & oo wgew (gadgets) Ta &Y g

e Agae (Frammaeh) @ e (Ssr) &t geefe
(Retrieval of data from machine manual)

Fgerer (Frermmaett) stfvrer oix stravas arfefes W & & uF &
@ #ofi &1 d9e Y @9 #Y § J8d ATIREY &
ST BHAT & I8 AU & AT & |Tg-arT g= fAtar gry
ST T ST 2|

Fgerer (Frammacht) 7efie & srgam, fia ste At f&fyr, geen
ST & O FRA ST ST Y ATEfaE T@Ea a
ATAYAFHAT SET WA & TR H T AAHRT A FEav 2|

7ot dgere (Frermaet) smavas fastelt smqfd, Swr &
T AT WEF, aof & GIa, I M F a & off w&r w2l
ST TAT TEF F IJTAHAT A e /amgfeisar & faaor
&t fAemTaett ® e &9 o= Rl s swnT @ SueT
TE &N ST &TT o I [T G &7 A |

aefia & T F A Hls AEEIATET IAA B UT e/
frrTaely 1 S F¥AT '8N

et off @i yam Ff dR @ &1 TR SmEr 3T
f3am ST awar @ | ST F AT 9% Sfaenfid fFe S
T A gAY At /SHan JY awa-aag 9% e e s
=Tl |

I & & FIA, A & AT & q® AL A & a9
FXA, & forw srarasTet= fRrfa & aR § St JT #9 &
forg amaTer fammEett @1

frdteroT (Inspection)

Frdreror ey oft wefim/cuaeor & forw smawas & Sef @
A LT & forg Ieoraig s T ©ITaaT g ST a7

farft srer affearfaat & Serer & aar €| e &7 33w 7
aqT o © 5 wefie @ grfae e & daEnfora aemEfoa i
TEvETE T ST @Far € AT AR | FARGH qATET & "
fraffRa e st arer fAetor s fAYetor siaerer &7 sawershdar
gl

frdreror 1 @i &St T ST =Ry efw S & W & #9
I A % 0Tt FAeTor sk T@r ST JfeT T q% 7uii &5
Frreror 7 R SiaT q= a% wefie/SuERwr S sawE @
fayeror &1 IwAT AL AT ST =fRw|

afe #efia/gar fft s ond & ar e st @ (S g

) faeft #t 7w giafeaa #=zar =fey & #efiwr & &y sifow

e &1 wifas Sgwa © 99 et Rate, fmr & &

T Aatert ffeew ar @ #wifg|

TEvaE # ffieor & ™ (Function of Inspection in

maintenance)

1 =% foree & gam welial HiY STHTu FT et A
(srgaer 1)

2 TEF WA ST T FT g RS @A

3 i a1 Regdve & ford smavas gt d9m F3AT|

4 e R w1 fagewer oY gefi=i/STsen #t o &t
Fraferd ae

5 fadreror &t sgfr 1 e

o srgers 1,2 3% 3 Tawame e § s g
ST aTer a1 2
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e |

e <=-g=r

wolie %7 AT
T Fo

ter o

frfafaa awg w1 Fdeor #3 fiv ITgE Faw § foF F A et awgert & o Iurt #t gHas g |

wolie T =

TEY A AT H AT E

w=31 FH/agie/fAaty

e

STARTHE I

Hefi femTae it Iqerear
& e

GESIE]

AT &1 &

e A ITHT a1
faafat arsee
STl o AT o6
IR e

a«ft fy & *1d FAT
aoft o § F19 F wW §
SECIRUIC

sfidqets JoTTetr

forere arer BT Y St AT

e oY i o

faga =

It TewTer FZrEwe
ATITAHTA a5
EIEREE IR CRETa)|

T% sifeey feargaw &t ferfa
7o sifeew Ramsaw &t Rrfa
AT Y e & ferfa
= @ve s e

frfreror =1 fAeRd

greT fArdyeror

BEATEY
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Fger |

It R (EQUIPMENT RECORD)
TINART 3T ITHLIT FT TfAET™ T=F

ERETUIIC N E L)

fwtar &1 qar

sTqferaar &1 qar

Freer T A feqiw

e arfE 93 el

e femie v wnfua oY @y ™ @

=T 0 S feATE

ATHIT THETE X ATSTE X HATE

ESEL

SING]

e fau

qre/H.P.1

r.p.m

faarfiear) ot/ Rearé

e fafader

e faaer

@ A AT SEveTe arat & ar fFy T

Iarew ue fafweior : fFew (NSQF ®®- 5) - 3rvrm 2.4.113 & getee R
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Sareq ua faftvsior (Production & Manufacturing)

fer (Fitter) - qoym vEvE™

v 2.4.114 & gt Rt

wew "agw (Lubrication survey)

SEA : 3 U & oA # o faforfad wef A A e
o TEH LT FT ATH AT
+ AN AFATE AT F9 |

Wed q9evT F9 FH war ¢ (How does a Lubrication
survey work?)

e & ATTHAT ATl T ITHLVI HT Tew qaer

o wed & famget g™y

o LE Iamet &t fwrfer

o ITANT & adE

o AT AT FEwATE ST

o fagiy feopofy

AT THA Y T @, M saw |t afdrferd ST &
for srgmifed et & arr us R st 18 2|

Wed |9 & FT a9 2 (What are the benefits of a
Lubrication survey?)

o UF A=ST (AT @A FEFAH F UG AESA e § |
o IAE THATHI
- T ATEAEHATAT F FH FLAT &
SATE F TEIANT F FH FIAT ©
o TEYETE FHEAT H IE 3@F H Terddr war & & @l s

farg Tt o & srgE e (Fhwee) 2|
o wHES AT WA & AT HH HLar | I &ed ™
MY HH aTet OEM fFawmeelt 9% &t &9 %ear 2|

o HALUT H TATET a9TC @+ & forg suss LE wfafafer gwr
AT & uee fhar T gl

o JUEII F ST H qRTAT T |
HUHT ATHHEAT 92T (Increase your profitability)
SUHIW F THEC B UHAT A8 qE1 g3 IAATGHAT # TRaa

giar & fare® i ot aemd e d@e & oy uE aw
I ST B FEA B T 2

A Ft Teldbe FA F fow "@Ha (Hints for lubricating

machines)

o A AR AT T AT faget # e |

o TE Wed Y FAE aret STHLUT F =TT HY |

s EEE AN F

frtar & fremmadt # wofta gowr & won # weq & forg afy
e faavor snfaer @ @ed &t 3fFw, arares arfas ar
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frarfa stawe o= fafsmr famgett ar sort o fmfar & faweEer
# fgiRa sgar ST Jfed |

¥ B AR fAemTaet # wefiet % arer gun T € JEr
Fig 1 ® f@mar mar 2|

Fig 1
FREQUENCY CLASSIFICATION SYMBOLS

Q DAILY BLUE

o
.

WEEKLY GREEN

MONTHLY RED

SCHEDULED FOR
FREQUENCIES
OTHER THAN
THOSE ABOVE

PURPLE

FIN2411411

9= TEXETT & oI gad st T Wed % ST & forg
fAratar & g &7 9 #A7 | Aanfesta & fore e ataw
FTITT 1< 39 |

TET HeEAXl Hf e T T dAdel AT ST F1RT | Saer 9% dr
IT AT & THR A e TAT A I Fawor #it sifdd war
BT | A1 &aaxl &t dfas ferfa & war s =R st g
#HaaY Ity ferfa & et =Jfzu|

AT &1 AFAH @ & a$ (Cost Estimating Methods)

I AFAE & ATT FSARIT FT ATAN, AR & A aTAr
TUITeAT o f=er ®¢ & "geal (S¥ WHT AT s § are e
AT & SEE @ T TS oW T AT Y o
AN & forg stemT & == fFar Star @ | seyer 5w "t & fog
FSIARAT #T SAGATT AR IET AT SFIT AT AT &
STIS AT & FA9ewor ¥ swenfRa &f daar & Jerer arnft &
fore SSifaRR &1 sgam smad #=2 9T iR @ W
ATIIHATAT TT ATITRA & TFal €| a0 d F 99 d (39
fafrr sffawee aRadat &1 quEar ) s@e W 9i)
AR AT AT & FRRIEE AT & ad & | fAfe staa



AR AGATAT H G FIo(T THIHLOT (FACIY ATHT A9
Flew-TT ATA) ERT UFA fFhar srar @ Shfeafar s

TR # a¥a S99 (Simple estimation

of

& ITANT % forg U qorredy (Y g9 gewt) A oAt i
g SeT % agd " A AT ATawIEar St 2 |

material)

IGAW : 9 S F 9 ¥ o Fmfofed w1 w7 At g
* AFAH FT I2W q@qTY
o AFAW TF F [0 @t w1 e & auiw w0

sga fafre afiet & o st Gy e st ar st
¥ g At @= i fafy 2|

7S ITAT GALTN ATATAT AW & FH & v HW AT &7
¥ HH & af & A ©F & {657 SIar & a1 39 &9 & a1
fafadsr &t agar fear srar 2|

TF FIE qae A & forg faeferfaa stravae e staws
gl

ATSTAT FF ALE T, FATE AHART & A qor W 2 |
FEAT AT aEpt & qui & ar | fawga fFawr anfa |
FAATT a9 & T FT ATTF HTAHT |

T TF (%) ¥ " anferss (Hand book and reference
table)

T &1 T (Hand book) T S&T T @+ &1 a1 fader
q T T T €W YT FEA HT YA € I8 NF qA €T
UF BIE qiead JEd T AT Bl & o 3u% wifers F forw
TR AEET gt @ Afe siawd e R
(Dictionary) faet +ff g & w7 & afwifia #zar & Gy
o fwer a¥ @t S THERT $B FAT AT AT I
#arem & forg fader us wofiw onfe uw dve g% (319 TF) F
Ft-Fft e Hal F forg Hafim frar sar 21

gve g% Rt off fawer & fave asdt € o saa o
iy &= (am) dFIE F Fae TEHERT Edr 2| F A &
et Few & fom foomem fm g € o o ffvsm o= &
AR ST J&T FXd &

Sareq ue fafeator : ffew (NSQF @=- 5) - 3 2.4.114 & gwita Regia

AT AT ATATHAT & T AIAF H AA FLA a6 Tf6aT &
ST g T F T H ITANT b T AT 79§ Y qw
3T FATAH SEEHRT & forem @

TF FIHE AT TAd AT & Y SgAE adtad gk &
sifer &1 ST Sga™ FW & T aF 48 AgHE § FH 60 b
AT aTEgfa® TR & FH FF T 2

TF AN AFHE H IAE THAT AT HATAT & AT AT
gl 8| R FgEE ¥ UF UHA IO oA ST € AR AS
TR AT HeH HAT F AT AT 2 |

Shfafr 2ve g% & Sarewwr § 4w fiaReEa Shifta gue
IF WA SSifAae & forg #rs e 2w gF oY HE qiR
fosforae % forw CRC 2ve g% wifaer 21

Hefi@m arfer® (Reference table)

T HeW dTferehT &1 Aol &f @hdT & & @ &7 U d¢ das
7 Igga AT 8 (30) UF 97 g F a6 @ forad § 9Ron
T &t 2t

THHT AAA TF GAAT ATforsT W & Tl & 7 37 =HeAl % oy
UF @RA AT AT dH & €T § ITIART & At @ o= A
TaET giewa & 9 & Adis 71T F w0 AT JorAr AT | 56
AYE % 32T (THHRY) & T3 3T F ©T H [T @1 2

177



AT T(ESTIMATION SHEET)

T FT AT ; O ", 0 1 e F LT STed
FHEAT |t Fe310.0 - —
AT . w1 AT I 80 ISR-70L I - - ﬁ
JTRIE | ATIRI HT JUA e AT T/ i wer EkEaa]
T
01 & 9T g # AfETr AR ezt w7 10 min Rs.100.00
02 T AT wiE T # - 2 min
03 FHET gt &t fRrfar & sremed F¢ - 2 min
04 ST T FE 50 min
05 45° FAT FT FATHT FX - 8 min affax daa
RIESEN
06 q g w Rag w7 10 min
07 ST & F 20 min
08 FAY AT 45° FT ST X 20 min
09 v fgfemr 10 min
10 I = g § =% AT fger &1 are e 03 min
1 37 rpm e # fefemr 02 min
12 3o &t fefermr 20 min
13 AT g | FX fefermr 15 min
14 AAF A qH AL HE 08 min
15 T AT & AT 10 min ERKIEST
AEHHET AR
X SEA A
16 St (w1F) # feaw X =i #wfer &t 10 min
T HY
17 T He 200 min
18 FT ATAA Rs. 333.00
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Sarew ua faffmior (Production & Manufacturing)

ey (Fitter) - oy vEREE

T 2.4.115 & ety R

FR! fawaaret e St & &wer (Causes for assembly failures and remedies)

IEAW : T T F 0 # o Amfofad w A A g
. G FEE # Rty # aa

G AT T B G T

o AR F AWTE TG |

T @t (Poor assembling)

st | fafer Feon & Ffe 8t aadt €| 59 s, st
a1 e sEwEel & uiEar, e s, ave FRER,
FH-FfY sl & S Afdwt s by @ smer g &
FXOT Y JHAT ST 2| IR & oIy e ¥ we sl
Y farerar (F1T & 9fed # Twew & forg gEwTe fm st @)
FHEE (THT) & FHILU 7 3T 6 FF FAT & AHA & I H
ST &1 FHT F FOr & qhar & o Rafoet & Gy oft
STHTY % el &l EreAT AT AT qTe<t | & 31efir &tar & | ahr
& fawherar & For gy 2|

e afqw &% fRBafa (Poor service conditions)

AR (F9e) Tl F Ia9 T T AFWT & FHHT
A smmET dar fRfy F s & awar @, Ges oo g
feomge 7 R ™ 2| s Aar & ffy o= e
araaT o fearfaet ox aifew, sfaga-siafieiea, daww Fem
U ATATERT F1 SAATAF I 3T & (oY FAAEC (FEF) & dI% &
®q F Tohe & dadl & o forg 57 e 72t e maw &1
AAHeraT 9 dar ar Rafoaat & Gl off sremEr &1 e
Faer fesmea fafawior (S9 T IT=Te) ST @aT F I 39E
T egwa & g ferfa & ary fawe wewt @ amwi &
HITHAT F AR H [ e § AF & qTF WA AT AT qwar
2l

FeT AT ®T a9 (Weight of raw mateiral)

armlt & dwifas (theoretically) a=ie &1 TUMET HEAT T
FX ATAT 1 T FIAT S qTAAT F 774 % AT IO F2 q8
ATIHT ATAIF Fed WA 1 Y& a9 T 2 |

O &Y TOET FA T AfaH SEHIE o fAE T w9 gnen
TftfeT &Y o st & forg = (plus) @mest o= o=
Y|

FETe W AW (Cost of operation)
ot q¥ fgfert, wefifar ofiw st St a@fad s 1 fofa
& | TfeaT (STEH) T T4 FIA G0 GIH6AT & HH H A
T 78 AN X agd A TE@AT 2|

Aot & T+fY "ewt &1 fomm w2 & forw st gwa smEfea
FIA H ATTRIEAT & | WOl A AT, Yo BT AR fasrelr A
GUA % AT I ATIRT IfT Tt areir qhA & qRTT &t
sfam =7 347 g m|

a9 fauiw @fFar & o smavs auw oY @i 3w &
AR [=0eT & O FX |
g AW (Tools Cost)

¥ F AWt (Cost of Labour) & 91e & forg et s
% ford @ 3 T |9T &7 T HY T A THE AT A
Tefl AT T ITOET FHY |

st e [snfaw [srefiwe @t (Accidental/Risk/
Rejection cost) Wi &1 fAafor sw=nfera affr &, o
el & sty wEar afw wdt @) i e
AN &1 At o= #X |

afg % § 100 FEw = i G st & ar awa fafy 1
THST AT I A AT &

o AfF ofiv =foRr arE: s Al TR g an # 2%
gar &

o ATV A AV FT 5 & 15% aF &rar &

o gITEA (Admin) ¥ geI ERT A0 |

179



Sareq ua faftvsior (Production & Manufacturing)

fer (Fitter) - qoym vEvE™

v 2.4.116 9 wwtaa e

Tarel awrw (Assembly techniquies)

SEA : 3 U & oA # o faforfad wef A A e

o FIAET (TTHT) FT AW A STINT ER ATl AATT ThAIF & AR FATT
+ FAIAE (TTHT) F FAFA Fd q9F Learent, T, R, afmr qur @fm & s F sy & i swr me w7

i o119 Sr@waell § Wehl & UF ar Thed & ford fafay
qfoet &1 ST T ST €1 g e At e e
- grafent (Dowelling)

- fafer (Pinning)

- ®fET (Staking)

- afomr/ere |t (Brazing/Hard soldering)

- sreefia #T ITART FAT (Using of adhesives)

gitafent (Dowelling) (Fig 1)

Fig 2
PARALLEL PIN

COLLAR

RETAINING RING

FIN2411612

Fig 1
9 DOWEL

RETAINING SCREW

[ N

Z %

7% 31 a7 Afdw arew & YEar § B FW § 3T gar 2
IS GIT TTEH & FeT-T U et fafey & g R fame
ST AT 8 | @t & YR oY e awa g fafiw v &
A ITANT fFar S € |

FHEAT | e R T wEEe & aeg R o & Ay
forerer foarT ST HepaT B

fafr (Pinning)

TS FEAC 1 Tk AT Alhe FEA qAT Thed #1 U fafer g2 off
2| fue fafier g2 & & 2|

e f=w (Parallel pins) (Fig 2)

T Ou 57 T3 B § Srae @ ave e & Sar & aur e
for grar fRrfa & gt S 2

#1e¥ f= (Cotter pins) (Fig 3)

FIN2411611

92 f=w (Taper pins) (Fig 4)

X foq arde &7 yEar & fer awdr 2| e a ferfa @
Feot fomT avear & feeiea quT wdwwa fFar ST gwar 21
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Fig 3

Q COTTER PINS

FIN2411613

Fig 4

TAPER PIN

FIN2411614

9T fUe &1 e F3 arer  | 3U¥ THT FT T FF
fonfeer fomam strar 21

& fa= (Spring pins) (Fig 5)
I fwelt w1 w A fgfenr qur QR A @ sraeEsar #

A #edl & 99 fg-aemgaw F 3w ¥ @ U9 =@
TS & AT 2|



Fig 5
SPRING PIN

FIN2411615

fifswT (Peening) (Fig 6)

Fig 6

FIN2411616

ST &1 9T T U T TATAT HYAT &F a9 T8 STTell H Th
fafer 2| yaew & ' Rafdr & aam & 2|

@ (Staking) (Figs 7a, b & ¢)

Fig 7

¢) RING STAKE

FIN2411617

T srawet # ardw & R (wfqemor) & fafr @) Ge
FS WET & AT I FEAE (FF) F A FHA<T H a0 G
TTAT AT & I8 e &1 Ferar 71 aerr &1

AT @ e @ieeRa (Brazing and hard soldering)
(Fig 8a & b)

SR ST aTel Je31 & T AT-¥E Heol &1 I FT STANT F¢h
U g STe # T Thhar 2|

T T % forw Iugeh firer g #t ey (AtaT AY ST &
AT % €T § STET ST 2 |

Fig8

SLIGHTLY OXIDISING
FLAME

COUPLING NUT

FIREBRICK TAPERED BORE

FIN2411618

ugefa (Adhesives) (Fig 9)

HTHTIA: JTANT SN ATl TRt USefid & | I8 Ugefid sraedt
faFerT SR arer #eRee & i weigd S aATaT & | 9 arere
T AT FT § THIRET AL BT & HWR: @ FeAY/egT |
qaTs T AT €1 uF IS q9r g gAY g 2|

Fig 9

MIXING ROD

FIN2411619
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et &t Srew aren (Threaded jointer)

SEA 3 U & oA # o faforfam wRf A A e

o 3 fRafeat ® gamT | S q9r 7 1 9= g @

o e qAT A FT ITANT FIA F ATH ST

o fafrr s & St B TE=TE

+ e TR F Tt F AgTE FaE

+ 39 Rt it gaeT e =T agw o ae

. =3 ¥ R Tl fe & gt @ F sro aamn

e ¥ A (Bolts and nuts) (Fig.1)

Fig 1

e diec HT ITANT H¥h HHA B AT THT 7 eaem 2|
i |15, dfee & AT & 2IST a97 L& ¢ | (Fa= &)

foee aret fost # Fo sEYE sEwEet & T9IEa T8t 3|
Tt fve s (Bodly fit bolt) (Fig.3)

FIN2411621

S diee qIT A€ F ITAN {41 qMav &, av afe I e
Y, @ 7% diee q4T A€ ITANT fFAT ST w1 2| fObeg eF W
7 fhe o ™ & & Aa # S gieAt @va s 8, ar
HeH W ATME AR FLA &0 STFAT q8cAd 60 ATIHAT T8
et

AITART & TR 9 7 2 gu fafor v & atee 3w
o 2

T g & @t @i (Bolts with clearance hole)
(Fig.2)

Fig 2

SEs

FIN24 11622

Fig 3

1)

BODY FIT BOLT

FIN2411623

TH THTY & dlee H1 AT q9 ITANT & FAT & T FHrAguet
F = ATvey Tl F AHAT (AT & | T AT HET &7 A, Fiee
F 9% & A & TS BieT ST 2|

foeger @t faamm a9 & forg e &1 9w aur fow
gfgrEdar & wefiv fFe gy et 2|

Todt-w{a st (Anti-fatigue bolt) (Fig.4)

Fig4

T

s
D

ANTI-FATIGUE BOLT

FIN2411624
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T THIX & Fiee a9 ITANT 73 19 &, S T8l I¥ e
THY A # Il 8| S99 & et § afae e @
Fe7 AT 58 AT &7 IeTEw 2|

TS WM 9 W & A g F awd § gar & au 5= 7w
FoAaR® 3 % forg et etar 2|

®s (Studs) (Fig.5)

Fig 5
STUD

(@

STUD

FIN2411625

wE I AREAT H WY ST & e a qT 1ot FAT g
gl

faF FE 9T T A O F TRAdT & ForaeT arid et av
e &1 T e T 81 78 SifeeT &t g3 & & a=rdr
2l

B.|.S. &Y & FTHR Fiee &1 AEHLW (Designation of
bolts as per B.I.S. specifications)

ST &€ dlee HF ATH, S H1 A3, AHAA w18, TTTET
FATH qAT AILAT LSS & &7 § JeaTHe fhar srar & |

I

TF THRATI &€ dtee SeaT argst M10, Atfer @w=ms 60mm
AT TT9ET FTg 4.8 87 at 37 AvAga qeaTfa faham smaem:

THATM &€ diee M10x60 - 4.8-1S: 1363 (WHTl)

MIEr F@ &1 WL (Explanation about property
class)

RO HT AT 4.8 W9t T (FAT0F o) FF Fortan 21 56
A § I8 e & aqr gor @ fomEt FAaw qqw aqnret
FAAH qFar wie = 40kgf/imm2 T FAAH fies BE T
FATH q9T A & 7wy g = 0.8 ¥

T ;| AR AHE qtee AT T d9 g A -
AB, auT C, & a7 g ¥ A’ uRyrE @ur o= |
aRyrzer @ ffaer &1 9T #3 gar 2| gits B.1S.
FafTReor # FF Aaeve 7T ga &, AW asf qegen &t
Tt AE FT et AT I AT W Afee AT T IER
FREAH & HTH FEA H AR 9 AR Fwear #)

(A STt 9% fawga ST 2 1S: 1367, T XVI 1979 &
qETIAT o |)

e iR wiw f=w (Cylindrical and taper pins)

IEAW : T T F 0 # o Amfofad w A A g
o AR Y TR e & SeEhT SarT

o dammr U it fafde s

o faftw Taw & SeER W & S iR ST qar
o 3T O & SO FarT

o faftw ww & 3aw fm & @A st SwEhT s

o qEF 3 AT FT AW T FLAT

o faftre m & 3o AT & Rmwaren # e w3 S 9= w7

- fafve =R % = = & ST Taen
« B fm & @eror Y ST SamET

JeTER HY wiF @ (Cylindrical and taper pins)

- g it fRrfa #t dise w1 & forw 7 fRwied qur smwEe
A & forg o o € (SR - R i frEe, #aw
wed, AT g TaEe 3nts) (Figs 1a and 1b)

- FAE F® THET I W (I F forw e, A,
dad, oitwe & forw ganfa) (Figs 2a and 2b)

e frw fafse s & ar e €
- A

- e

- ETHE FATferdy

AT (I 8T &1 g8 a9 o= et & g5 fufa # o faeedt
gl

Iareq ue fafsator : ffew (NSQF @=- 5) - 3 2.4.116 & Twita Regia 183



Fig 1

N\
[N

A

o< !
2

a) JIG & FIXTURE

ﬂ—'-n COVER

FIN2411631

FIN2411632

foeT 21 &t g2 dema o &9 g # &t €1 (Fig 3)

Fig 3

CHAMFER AND ROUNDWD END

CHAMFERED END

FIN2411633

SQUARE END

FTHE qUT TREE UvE ()
ITRE
SEIRES
¥ QTAT: TETEET 3% § ATWETE grdr ¢ |

B & g% aommar o 8 dT &w & et gt € @
yEfeer & ffaer i g€ wedt €1 (Fig 4) ¥ oy 3= ofafR

HE TET HT Thdl 2| F U e sl o9 fora qur
T T o1 g AT FEt § I Sy |

Fig 4
N5

%F ,,,,, i

FIN2411634

T & THECT | I & AT dtee @ A fEar smom (Fig 5)
qAT dorr O & ITINT & TAehe fRam STam |

Fig 5
CYLINDRICAL PINS/
DOWEL PINS

] /Aﬁzﬁl/ |

e |
<

FIN2411635

BE & g8 IR I m6 SHYAS eraid | Aoy € |
famr B &t g2 aur ' A1 gF Rrevgiaa i &, Rves e
g ffAer #3F efew & fhe o strar 210

FaaTR U 9|, TfAd 2|, W 9 TeRd ATHEe
TS AT B.1.S. RUeS & 7w & hmme &t oy 2|

o fUe, ATfieer = 10 mm), e h8 o arfaeer
Fw@ETE 20 mm g fmrgeEr Afde e smr €

ot fi 10h8x20 1S:2393

.S. Fo fomm B e #t g IR R & Rew #=wan
£ | AT =t A Staw = @ o defie B s
o

T9Z {1 (Taper pin)

FATeAT Tk § faferr g &Y duw faw o & Ay €1
T e & e 7t g ferfa & fowed o fomr #eiaee &1

a1 fewiee T srdvee far ST gar & 3= i & Al
Zifere #¥= & forg I f smar 21 (Fig 6)

fF g & aX faw (Fig 7)
TET A - N6 & e fbfaer & ary auw fus
TET B - N7 % atg A & qiy auw fu=

=T C N7 % ahe fufaer & o aue fus

aoff 3a¥ fo=r 9% 1:50 ® &1 39 gar & aur hl0 &% uH
SHI 2T ¥ e @t g% el 2|
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A7
A
; >
A2
' ﬂ
"

g—zx

Taper 1:50

a

TYPE-A

N7

3 %Zx4

Taper 1:50

a

TYPE-B

N7

8 (> ]
Taper 1:50
\

c=0.21

FIN2411637

TYPE-C

9 fOe 2TET A 74T B sr@ell § Fig 8 # qurte ¢ & 9T @y
C # Fig 9 gl ¥ &1
faee dww = (Split taper pin)

focre awx fim % @@ & fooe fr & st aifsfes «itfbr
gfafeaq # & fore 3 g @ o aFar |

X fU=r &t AW, €T (A, B or C), Arfaeer &g, arfieer
AHETE a7 Rvgs TwY § fAfew fHar sar £1

I5EYeT (Examples)

Fig 8

1

7
AAENN

PRESSED OR DRIVEN OUT

FIN2411638

Fig 9

7% O,
AN\

FIN2411639

AT == q47 10 mm e J%=rs 50 mm & IET AF
¥ fm &t fargame ffde fmar s awar €1 292 i AL0 x
501S:6688

e = d9T 10 mm ATfREe @@1E 60 mm & 2159 V &
feme dax fm =t frrger fAfde G s awar €1 e fim
C10x601S: 6688

IR U & F9 A ATREE =W T ¥ S R W
=T gar 1
e % gf TR fr et ¥ form Frerdt 21

- fuT w® @ w F T U F & w0 ST g1 9
F= & forw| (Fig 10)

Fig 10

LOCKING

FIN241163A

- =g gl # 4 Uy it arex Fwem § q1ge & ol
(Fig 11)

AARE g arell I9e IR o ot faerdy €1 s due fom &t
ATHET Sl § & TTeY diaw # "8 gl = | (Fig 12)
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Fig 11

]

2
\

N

FIN241163B

DRAWING OUT

Fig 12

TAPER 1:50

oy,

FIN241163C

7= =7 (Grooved pins)

3 i &Y aedt gag W @ e el 8| fajene F ans
FTEY F a¢F IWY Bid | gen Fed wee U swiT &t
St € & fwe & ffaer 78 e €1 37 fw, g fim (Fig
13a) 77 AU =7 S ey €1 3 37 s@vEel § SUART St
g | o ae-ar fewmed 7 fFar s & aur set 9w it
@At & ravaEar 1 &t | (Fig 14)

Fig 13

(a)

=

(b)

FIN241163D

FaEe S e FriHwe afwfed &, S99 8% & arg areir
¥a o= oft ST & s €1 (Fig 15)

&t f=x (Spring pins) (Fig 16)

BT fUvg &7 IT=T, T Eied § S1fYre eTel=T & AT SraTEelt
F Arbe FeA & ford fbar star €1 & e e & avg &
FATE AT @ TAT A F¥h FATHIE AR Far Sar &1 F
& & umm & For e gt 7 erge =

Fig 14

Z

P

]

FIN241163E

FIN241163F

Fig 16

FIN241163G
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@ (Seal)

IEAW : T T F 0 # o Amfofad w A A g
o Hi F1 W T@@

. wfew (fafe) @i % foo s awsh &1 aw

» Rt fid A ITF JTEEH F THR @0

* TEATHE Hid F fow s areit #1 AW

* TEATHS A AT ITH JTIIN F THR T@q70 |

329 (Purpose)

Rama & T & forw uw @i &1 3T G S 2

TE ol TEAT AT AT FOT T EeH F TG FA F Al T
F1g oft wofifiwr o ot afEw aael & 9 srpofar & A9
Big 3t & TF et Jurrelt & Rara #t T & oy sia & s
T 2|

T* (Types)
ferT (Static)
AT (Dynamic)
R &= (Static seal)

THET ITANT I adel & i da &= &t i w1 & forw
T SITaT @ STeT arier o gt @ | IeTeY & fou e ‘O
far, &, anf |

ke % forg SoahT &t S AT aERit (Materials used

for gaskets)

R #fiw (Static seal)
FHIEE T
aAtgd I 9T
UHEE - FHACE FTT
FY FAT F AT, THET
PTFE (ITefi-2gToitst i)
FTIT
S
fRr &= % = (Types of static seals)
afifea #1 fw*e (Compressed cork gasket) (Fig 1)

gt AT |ael S o=t dag Yer Tel &dr 2| & o dier
FA & T 7 IuAT &Y ot @ ddffed #1 w2 "ier 9§ e
frar s a@ear 21

FRTT (Paper) (Fig 2)

IHFT ITANT et oY adis ¥ & qAT @Y7 dqsl & a4
5T STTaT @ @€ HierE § gad 0TS & TS d% agdar 2|

Fig 1

CARK GASKET

FIN2411641

KNITTING MACHINE SPINDLE

Fig 2

WELL FINISHED SURFACE

FIN2411642

4. &. tw. €. ®E @i« (PTFE cord sealing) (Fig 3)

7T qgd HH ATTHI STTANT § ST % forw Suges & | areft
TraTAE w0 & fAferr € oY 8 a3 ool fgwr & aemar o
TAHAT & A TAHT ITANT TS A AT Tevg AT a9+ & forg
B ST @1

Fig 3

P.T.F.E.CARD

HALF ROUND
STRIP ON SPOOL

!Q%
SECTION THROUGH CORD

FIN2411643

¥ fi%khe (Rubber gaskets) (Fig 4)

I 32 AT F FAFEA! F TS HIfoRT % forg =8 €| F A awrh
% fordt Iuges A&l 2|
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Fig 4
RUBBER GASKET

FIN24 11644

eSS TE= ®9eT (Graphite impregnated cloth) (Fig 5)
7% T O ST AT S & oI uw Iuges avdt 2|

Fig 5

PRESSURE
RELEASE
VALVE

GASKET

FIN2411645

g ke (Metallic gaskets) (Fig 6)

e, Fa T aRkfermw & 94 ' #efos @i &1 @
AWAN I EEgiios few #§ Y S ater 3T g9 ard
stret & forg fo strar €1

Fig 6
HARD METAL SEAL

=

~

GASKET RAISED AT EDGES

FIN2411646

FOAT ATBIEa T Ehe (Asbestos covered with
copper sheet gasket) (Fig 7)

I I=T ATIH FgEART # ITA & forg Swgew 1 afe,
v, #eke (Fig 8)
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Fig 7

COPPER

FIN2411647

ASBESTOS

Fig 8

FIN2411648

7% T8 ITAE F forw Iugeh & et ava 9ard aw Fer §
e &7 ST | arfeer uT e A "as w fHr o ave
& ger a1 &faved T8 s A1ty |

TR (Tt Sier & femtor & forg wger awett (Material

used for manufacturing dynamic seal)
TTaHfa® wa¥ (Natural rubber)
aregTEa (Nitrile)
arger (Viton)
4. &. uw. g. wifeesw (PTFE plastics)
T et (Flurosilicone)
Zfea (Butyle)
i (Neoprene)
AT F1e+ (Flurocarbon)

areoft (atforsr) 1 fafser amfet & forg @fierd armm i
F It 2

| 1
I AHM.°C | i ATH.°C
Tgfa® W@ | -50t0 +80 | Fifdferai | -50 to +100
GIECEC -30to +110 | e -40 to +100
arged -40to +180 | fratshiw -40 to +100
ELEC A oY -850 +260 | wARI®ET | -20 to +140

Tfesfier (sl @) @i & s (Types of dynamic

seals)



wfaefier @t &1 R dier it g | siftres adis aRferfaa §
HTH HYA BT ATTIIRAT BIAT & FAITh GieT B ST aTell qABT
T Sl &t & Tel foerar 2|

O-Rat #i« (O-ring seal) (Figs 9 & 10)

Fig 9
STEM OR ROD ’\%S” ‘0'RING
—~ |
‘ CAP OR HEAD
[
| \ 2
3
PRESSURE SIDE €
S
2
z
Fig 10 \/J\/\ '0'RING
% | %
S ‘ =1
‘ <
‘ BACK UP RINGS g
A_AA,ﬁ 2
P
£

T ITANT § qEE T THE 1 Tfqefier @ & ¥ g7 55
FIIAT €| 9 I=F qamEl & fOee dia wA H savaswar
gt & at & -7 5w & &y fhe &Y et €1 o S3vt &
forg &€ wwe der @i ¥ A g we-ge @ oatar
gl

ITw fow #iw (Radial lip seals)

IRwe foro @ &7 ST I &9 & @ed H gA7 AT &rad
FA AT STHLON § g7 T@q & forg &= srar & | qreatys
I2IT AT HIHAT &f STEY HET 2 |

fomr f@rt s T @i (Non-spring loaded seals)

600 m/min & HH IMHE 9G¥ oo st sreafeen feraferdy araf
T I91Y @A & forg g@eT ITAT fohar Star 2|

fart W IRa &= (Spring-loaded seals) (Fig 11)

Fig 11

—
L

T ITFNT 1000 m/min @ & a9 aer s 8 Rt
@ed aa1g wEq & forg fohar star 21

FIN241164B

rzar @ (Wiper seal) (Fig 12)

Fig 12

FIN241164C

3 HI HT ITAN A AT w@nsfen At okt &
faaT ST 2, R 3@ ST aiwe ol # o7 ar fre ar
T & for fom s 2| e &t o wdqe wRe & Fl A
ger 3t 2 |

& @ (‘V’ seals) (Fig 13)
% | N
/TN Lﬁl

bty

Fig 13

FIN241164D

3= 919 & e ST & forw #ue yafod ar swe &Y i
IUg & F dier fafvre w § Iuerer F)

wiw fiw (Flange seal) (Fig 14)

Fig 14

FIN241164E

V' TR & WawtA @ (V) type or Chevron seal)

(Fig 15)
Fig 15
F9 Her (Cup seal) (Fig 16)
Fig 16 |
\
I
w7
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‘U e &t #/ie (‘U type seal) (Fig 17)

Fig 17

|

TAHT IUANT AFAT ETEgierd U0 | foeq i famvey
Aot & = e a9 & forg BT Smar @1

Afsf=r #fiw (Labyrinth seals) (Fig 18)

FIN241164H

Fig 18
LABYRINTH SEAL

|

|

|

[—
FIN2411641

atls (Torquing)

IE UF FAAE HA & AR A8 TS A7 A @ 7 sgafa
3T €| AfaRer Hia exarsa & dat # dq A F oy ger
w7 & dfafR=r dier &1 3w G sar € g e s ™
e dara @ fRafa & ST &t St € @ w1 FE g ar
et e § waw # & U g IR wie yew
FAr 2|

SEAW 1 W TS & oA ¥ o7l w1 wwA A e
o AR # Tk ® T

o IR FT TFRIA F AT qTAT FT AT AT ATELT=AT HEGHATAT |

T (Torquing)
sAfteT Fd 70T, 9 fmiare gRr @A fE g &
AIAT 9T FEFH H FET AT & | AT 2T, HeGA et I &/
afs 2, @ I wEeE & 98 &0 afq 8 awdr @ 6}
BT 22 el 2|
IR AR TRETATE F AT T AW qTAl At

(Precautions observed during Assembling and
installation)

e T THAATT FHG T & fordl dieed 3 F| TS F
ART A AES § A5 & ATHA &1 dgae F2 | (Fig 19)

Fig 1

[
oN
]

D
>%

FIN2411651

TSI AVE A JlAhee FEAU A FIT F Tl AT HT
ST FX |

It Fifeet Jedt & sgaTe a9 aicel # UF feTs agd #9
# 2r3e Y|

qlee & dice B AT AT g HiE T aeg H T2 A¥E 9%
FI

e o F ff aver At ang smaRa 9d-few ar fawars

T AHT FT ITART T FX T8 q9T & qF GG FT a7
gl
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	NSQF - Fitter 2nd sem TT Content (H)
	NSQF - Fitter 2nd sem TT M-1 (H)
	NSQF - Fitter 2nd sem TT M-2 (H)
	NSQF - Fitter 2nd sem TT M-3 (H)
	NSQF - Fitter 2nd sem TT M-4 (H)

