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I . F F Siw IS .
AT 1 @ @t - 1 (Assembly - 1)
3.1.117 T (Screws) 1
& & g9 (Types of screws) 2
3.1.118-120 ThgreaY (Screwdrivers) 7
@ (Spanners) 10
fastett & IaEer (Power tools) 12
3.1.121 7ea % forg AtfaT feamsa (Locking devices - Types of lock nut) 16
3.1.122 FIeT 9T 39+ gER (Various types of keys) 19
3.1.123 fasry wrEew (Special Files) 29
3.1.124 ThT Adet &1 99w (Testing scraped surfaces) 31
TF Teie BhUY &I st AT (Sharpening a flat scraper) 32
3.1.125 Fe I A9 (Template and gauges) 34
& fa= A1 (Screw pitch gauge) 36
ATYT TF ATHT FEA9maT a5 (Simple and standard workshop gauges) 36
51| Y 9| & I (Gauges and types of gauges) 41
3.1.126 ferT st (Slip Gauges) 45
faferr arest & forg fera st &1 === @ur fAwior (Selection and determination
of slip gauges for different sizes) 47
ATt 7= &t g@wTer (Maintenance of measuring instruments) 48
3.1.127-129 fera s IwETHA (Slip gauge accessories) 49
ATEA A F9T AT AT &1 ITAT (Sine bar principle application and
specification) 51
ATEA X 4T AT 1 & ITANT & 29X 719 w471 (Determining taper using
sine bar and slip gauges) 52
3.1.130 Af T (Lapping) 55
AT gqTd quT @fi T FETSvE (Lap materials and lapping compounds) 56
et 7 Hadt JoTRR Gdqst & o9 &¢AT (Lap external and internal cylindrical
surfaces) 57
3.1.131 qLHT T 4T AseAe (Surface finish importance) 60
Hhfaher TFAEIY AT e (Surface texture measuring instruments) 62
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gag Ieredr (Surface quality) 63
3.1.132 g+ (Honing) 65
3.1.133 <1 ®AT (Frosting) 67
3.1.134-135 AT FHTe FETd T FWT AT (Heating/quenching steel for
heattreatment) 69
IHT ITAR & forg geama Ht T FAT1/gaET (Heating and quenching steel
forheattreatment) 70
AT TEATA 1 T [F31T a7 (Hardening of carbon steel) 71
FIIT T &1 WA w71 (Tempering the hardened steel) 72
eI &7 At (Annealing of steel) 73
gerTa & arErEe (Normalising steel) 73
3.1.136-137 AT % dde & 30 (Surface hardening of steel) 75
argeTs i (Nitriding) 78
e w3teer (Flame hardening) 78
ST F3IX0T (Induction hardening) 79
3.1.138 =1ferat ¥ #te¥ 9T a9 (Tapers on keys and cotters) 80
3.1.139-140 TH A fastelt & SaTa gy gee & forw fafswsr axa s (Various coatings for
protection by heat & electrical deposits) 84
o1 Fife (Metallic coatings) 84
AT 2 : i (Gauges)
3.2.141 T (Gauges) 84
3.2.142-143 feufar (Bearings) 86
3.2.144-145 e X g2 faafar (Roller & needle bearings) 20
3.2.146-147 fa=far wared (Bearing materials) 95
3.2.148-150 TEATOT &1 WHATH (Prevention of corrosion) 97
AT 3 @ TEw R argy f&fw (Pipes and Pipe Fittings)
3.3.151-154 a1 ¥ qreT ffer (Pipes and pipe fittings) 100
fafeer ®ves urgw g7 (British standard pipe threads) 103
3.3.155 areq ffgar siwmet &1 @A (Uses of pipe fitting tools) 105
AR g - 93T ¥F q91 =9 9137 ¥ (Plumbing tools - Pipe wrench and chain
pipe wrench) 107
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arew ¥ (Pipe wrenches) 108
are7 FfeeT wefi (Pipe bending machines) 109
qET, TTE, TTE &I a41 e (Pipes, dies, die stocks and taps) 110
3.3.156 A= 9129 fo6feT (Standard pipe fitting) 112
TS Bl aTe¥ ¢ & YT a97 T@w@rd (Repair and maintenance of household
watertaps) 114
3.3.157 g9 fAdr&ror (Visual Inspection) 116
3.3.158 ura fAEr s e (Quality control & inspection) 118
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2nd Year (Volume I of II)

SYLLABUS

Duration: Six Month

Week
No.

Ref. Learning
Outcome

Professional Skills
(Trade Practical)
with Indicative hours

Professional Knowledge
(Trade Theory)

Make & assemble

53 117. Make ,H. fitting.(17 hrs.) Screws: material, designation,
components of 118. Power tools: Practice specifications, Property classes
different mating operation of power tool for (e.g. 9.8 on screw head), Tools for
surfaces as per fastening.(5 hrs.) tightening/ loosening of screw or
required tolerance 119.Tightening of bolt/ screw bolts, Torque wrench, screw joint
by different surface with specified torque.(2 calculation uses.
finishing operations hrs.) Power tools: its constructional
using different 120. Selection of right tool as for features, uses & maintenance.
fastening Tightening or loosening of
components, tools screw/bolt as per
and check accessibility (1 hrs.)
functionality.

[Different Mating

Surfaces — Dovetail

fitting, Radious

fitting, Combined

fitting; Different

surface finishing

operations —

Scraping, Lapping

and Honing;

Different fastening

components — Dowel

pins, screws, bolts,

keys and cotters;

Different fastening

tools-hand operated

& power tools,

Required tolerance -

+0.02mm, angular

tolerance + 10 min.]

54 -do- 121. Assembly sliding for using Locking device: Nuts- types

keys, dowel pin and screw, (lock nut castle nut, slotted
0.02 mm accuracy on plain nuts, swam nut, grooved nut)
surface and testing of sliding Description and use.
fitting job. (25 hrs.)

55 -do- 122. File & fit angular mating Various types of keys, allowable
surface within an accuracy of clearances & tapers, types, uses
1+ 0.02 mm & 10 minutes of key pullers.
angular fitting.(25 hrs.)

5 do- 123. Drill through and blind Special files: types (pillar, Dread

holes at an angle using
swivel table of drilling
machine.(10 hrs.)

124. Precision drilling,
reaming and tapping and
Test- Job.(15 hrs.)

naught,Barrow, warding)
description & their uses.
Testing scraped surfaces:
ordinary surfaces without a
master plate.




57

-do-

125. Make Dovetailed fitting and
radius fitting.(25 hrs.)

Templates and gauges- Introduction,
necessity, types. Limit gauge: Ring
gauge, snap gauge, plug gauge,
description and uses.

Description and uses of gauge-
types (feeler, screw, pitch, radius,
wire gauge)

58

-do-

126. File and fit, combined fit with
straight, angular surface with
0.02 mm accuracy and check
adherence to specification and
quality standards using
equipment like Vernier
calipers, micrometers etc.

(25 hrs.)

Slip gauge: Necessity of using,
classification & accuracy, set of
blocks (English and Metric). Details
of slip gauge. Metric sets 46: 103:
112.

Wringing and building up of slip
gauge and care and maintenance.

59

-do-

127. Drilling and reaming, small dia.

holes to accuracy & correct
location for fitting.(4 hrs.)

128. Perform drilling using ,,V. block
and a clamp.(1 hrs.)

129. Make male and female fitting
parts, drill and ream holes not
less than 12.7 mm.(20 hrs.)

Application of slip gauges for
measuring, Sine bar-Principle,
application & specification. Procedure
to check adherence to specification
and quality standards.

60

-do-

130. Make Sliding Diamond
fitting.(20 hrs.)

131. Lap flat surfaces using lapping
plate. (5 hrs.)

Lapping: Application of lapping,
material for lapping tools, lapping
abrasives, charging of lapping tool.
Surface finish importance, equipment
for testing-terms

relation to surface finish. Equipment
for tasting surfaces quality —
dimensional tolerances of surface
finish.

61

-do-

132. Prepare Stepped keyed fitting
and test job. (20 hrs.)

133. Lapping holes and cylindrical
surfaces.(5 hrs.)

Honing: Application of honing, material
for honing, tools shapes, grades,
honing abrasives. Frosting- its aim and
the methods of performance.

62

-do-

134. Dovetail and Dowel pin
assembly.(20 hrs.)
135. Scrape cylindrical bore.(5 hrs.)

Metallurgical and metal working
processes such as Heat treatment,
various heat treatment methods -
normalizing, annealing, hardening and
tempering, purpose of each method,
tempering colour chart.

63

-do-

136. Scrapping cylindrical bore and
to make a fit-(15 hrs.)

137. Scrapping cylindrical taper
bore and check taper angle
with sine bar.(10 hrs.)

Annealing and normalizing, Case
hardening and carburising and its
methods, process of carburising
(solid, liquid and gas).




-do- 138. Make a cotter jib assembly. Tapers on keys and cotters
(25hrs.) permissible by various standards.
65 -do- 139. Hand reams and fit taper pin. The various coatings used to
(15 hrs.) _ . protect metals, protection coat by
140. Drilling and reaming holes in heat and electrical deposit
correct location, fitting dowel treatments.
pins, stud, and bolts.(10 hrs.) Treatments to provide a pleasing
finish such as chromium silver
plating, nickel plating and
galvanizing.

66 | Make different 141. Making a snap gauge for Gauges and types of gauge
gauges by using checking a dia of 10 £ 0.02 commonly used in gauging finished
standard tools & mm.(25 hrs.) product-Method of selective
equipmentand B assembly ,Go. system of gauges,
checks for specified hole plug basis of standardization.
accuracy. [Different
Gauges — Snap
gauge, Gap gauge;

Specified Accuracy -
+0.02mm]

67 -do- 142. Scrape external angular mating Bearing-Introduction, classification
surface and check angle with (Journal and Thrust), Description of
sine bar.(15 hrs.) each, ball bearing: Single row,

143. Scrape on internal surface and double
check.(10 hrs.) row, description of each, and
advantages of double row.

68 -do- 144. Practice in dovetail flttlng Roller and needle bearings: Types of
assembly and dowel pins roller bearing. Description & use of
and cap screws each.
assembly.(20 hrs.) Method of fitting ball and roller

145. Industrial VISIt.(5 hrs.) bearings Industrial visit.
69 -do- 146. Preparation of gap gauges. E:rigggi?oi[é:igl?s/zzs’
(15 hrs.) : X ’ o
hand lapping only)(10 hrs. ’
( pping only) ) properties and uses in bearings
such as phenolic, teflon polyamide
(nylon).
70 -do- 148. Preparation of drill gauges. , the importance of keeping the

(10hrs.)
149. File and fit straight and angular
surfaces internally.(13 hrs.)
150. Identify different ferrous metals
by spark test(2 hrs.)

work free from rust and corrosion.




19-21 APP'Y arange of 151. Flaring of pipes and pipe joints. Pipes and pipe fitting- commonly used
skills to execute (3 hrs.) pipes. Pipe schedule and standard
pipe joints, 152. Cutting & Threading of pipe sizes.
dismantle and length.(3 hrs.) Pipe bending methods. Use of bending
assemble valves & 153. Fitting of pipes as per sketch fixture, pipe threads-Std. Pipe threads
fittings with pipes observing conditions used for Die and Tap, pipe vices.
and test for pipe work. (12 hrs.)
leakages.[Range 154. Bending of pipes- cold and
of skills — Cutting, hot.(7 hrs.)

Threading, Flaring,
Bending and
Joining]

2 -do- 155. Dismantling & assembling — Use of tools such as pipe cutters,
globe valves, sluice valves, pipe wrenches, pipe dies , and tap,
stop cocks, seat valves and pipe bending machine etc.

non-return valve. (25 hrs.)

73 -do- 156. Fit & assemble pipes, valves and Standard pipefitting- Methods of
test for leakage & functionality fitting or replacing the above fitting,
of valves.(22 hrs.) repairs and erection on rainwater

157. Visual inspection for visual drainage pipes and house hold taps
defects e.g. dents, surface and pipe work. Inspection & Quality
finish.(1 hrs.) control -Basic SPC -Visual

158. Measuring, checking and Inspection
recording in control chart.(2 hrs.)

74-75 In-plant training / Project work

1. Key Way Fitting

2. Lathe Dog

3. Different Test Piece For Fitter

4. Radious Form Gauge/ Form Gauge/ Snap Gauge

5. Square Fitting Alignment

6. Universal Fitting

7. Hand Press

8. Setup assembly of pipes and valves and test for leakage/
functionality

76-77
Revision
78

Examination
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(Fig 1)

Fig 1

|
|H| 13 TIMES THREAD DIAMETER

FIN3111711

wIfw & (Machine screws): ST S{iew aTe &0 & forw
7T & & I fFaAr sar 1 (Fig 2) @ &+t &%
(COARSE) ¥ %rzw (FINE) si@er & ffia gtar £ | sit u
wre a1 R g & a1 amar s 21 (Fig 3)

ATHY (sizes) ™ ® 1.5 mm & 12mm X &a1E 2mm &
75 mm & g 2|

Fig 2
CEONED
N— N—=
7 —
— K
A A ~
A & _
- 4 A S
— —A 5
— > %
Fig 3
ROUND OVAL FLAT PAN TRUSS FILLISTER é

#9fir afiee (Machine bolts): #sfis afiee (Fig 4) aTisie i
e AT (hed) & SATHTE & 94T 21T & 06T SUART T8 I
3T STTAT & TRt 9% FET SiRWAT #t Savasar qe eidt gaeHT
™ 6 mm & 7.5 mm, da1g 12 mm & 300 mm % a1 2|
79t stee (Fig 5) ®aw #t fbar fimemg w2 2|

Fig 4 S

FIN3111714

Fig 5

FIN3111715




#q &F (Cap screws): &7 & & ITANT aF (AT AT & 9
ST HF UF TG, AfF GET A deav @ arel e
FT SATATAHAT [T & T 9 & UF ¢S | U (a6l 98 & ATAN
# AT UF qERR foF # & & "rew & e fHar s |

T T & FAFL UF (clamping) FATHRT w1 7 fawfaad & sdr
21 (Fig 6)

¥ & (cap screuls) A atce A1 g § FEE ARWAT &
fore e &t & v srefdame faarfRar a9 & o sanfy fer
STaT © | v, fiae Fier A firsreng sena § i
ffeaa =7 & 3 s fawiw 9= s=er (Fig 7) @ 21

7 mm

| )
ol /”\lﬁl‘“ﬁrr‘nm
i
D D & O
© ©

T & 6mm & 50mm e FX 10 mm & 200 mm aF 29
# I €| A€ FT T F AT WA T2 2 |

A< B (Set screws): Ifert it wrel U¥ fohera & e afga
T ITAIART FIA A B T, TR T A FAGeAT § TRl
T AR @A § AEA & U & & T G S 2|
(Fig 8)

& % war (Types of screws)

FIN3111718

g€ @9 (headless) &< & AT A7 UF (e AT Aide &€ &MAT &
AT IH T AGTE § 9 a4 1T € FA AT ITAN & ATAR
o fafsrr smgfoet # & 21 (Fig 9)

Fig9 ‘
Iai (Uses)

A RiT @TEE #2 & T ITANT AT FHATA & ATTRIEHAT
T fewat ax fmm smar 21

B fad @1g & & HT ITANT MUE % (Fareh et strar & o
I W FA & forg @ M 2|

C ui% fag @ & T ITART A WRN H el 9¢ LR &9
F e F¥= F forg famr smar 2|

D &% S @i 8¢ & wEE a8 Il § & UF & A7 34
UF A & &9 § AT (AT ST THdAT & GTES IT HeeA
% forw s fom fyer e sar 21

E @& Uh & % ¥ § ITANT & fory Sueh € ST Uk wewraqul
aF & wEE FeT 2

IE : T AV F A § AT e #1 FA T 6T

o fafter 7R & wwefi B 0 ST ST ST )
o faftre v & 7T @ S9% SgEnT T_ ]
o fafter =R & TR HiR oS R s wt aam )

=% ¢ F3 A & (Self tapping screw): ¢ & AT
F A FIA & 17 TF FS1 I qTelT & IoT (a7 77 € 378
T aa & fore festmea fmm o @ aife & @ g=ra s
gl (Fig 1)

Uz Few # & (Thread cutting screws): 9 e arw &
ST FBIY &4 & anad § ¥ & JoY Ferdl Fed 2|

Fig 1

LENGTH

- ROUND D - COUNTERSUNK FLAT
- BINDING / PAN E - COUNTERSUNK OVAL
-STOVE/OVEN/TRUSS F - HEXAGON

STANDARD HEAD STYLES AND HOW THE LENGTH IS MEASURED

OW> »

FIN3111721
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T2 F: ifear oY Sifonr & Iuai fe s are @mes wefie
gt Ft Frear g1 (Fig 2)

Fig 2

FIN3111722

TET BF: ST3 FENT SAIX WTCH & (o7 37 & &1 qaRT ol A1t
21 (Fig 3)

Fig 3
IR
Q&
= = Q
= = =
= =4 -
=) =) 2

FIN3111724

F12av & (Driver screw): 5% & # U {3 &t # av 3=
TRTe & ffad S5 # gyier avma SstaT & | 3 U =l e a9 T
21 (Fig 5)

Fig 5

TYPE 21 TYPE U
DRIVE SCREW DRIVE SCREW

@z diwe (Stud bolts): IF diee 34T AT § 93¢ & & &
IST U i ofef Y SAred % forg ww 2 by gu fow & vl
foarT ST & STafs gaY B Ft ATE 7C D HST & AT TS
¥ forg 95 e smar 21 (Fig 6)

FIN3111725

Fig 6

NUT END
)
i 1‘
-
)

Zi

/.
M

<

TAP END

FIN3111726

2 (Nut): 7€ TF ST JT TEET 2 BT ITANT HAT &
AT diee & A1 TP 8T ATHR & AT ITAN oy e F1 A
fafere sapfaat & STerer 2|

9T & Biewe Aafia &7 & sryger wefiq 7€ 21 (Fig 7)

Fig 7

L o
i

1
/ TN TN
41 B 4 N A N
N N
JAM

SQUARE HEXAGON

FIN3111727

AR & T UF A&l a8 T8 F37 & (o Fatia sref-afiepd
AT a1 & 9T A7 a1 SATr 21 (Fig 8)

Fig 8

. i I

i N i N
\ 4 \ /4
| 7 N

A - HEXAGON B - JAM

C-CASTLE

FIN3111728

A erd-aRepa frafam o dow 7e % o § awe g @
eTerif e wiRe ¥ forg wiver &1 (Fig 9)

Fig 9

R\ TN
\l /4 \l l/
| 7 | 7

A - HEXAGON B -JAM C-SLOTTED

FIN3111729

STHAE (3% e 1 ITART a8t 9 e Sar & et 9@ 7 &t
AT FT ATTRIHAT AL EldT & w2 JRAT AT T & forg
SIS AT ¥ 9 & a1 AR v smar 21 (Fig 8B, 9B)

FAA A€ AT WS | I A€ T @I av gid € | arfa #i
ATTYTAT % T Al (HAT ST T | AT ST &AM F ATAT & STeAT
STAT & A A F AT e & A & oy aiee & fger 7 2w
% foz g 21 (Fig 8C, 9C)

Sarew ue fafewior @ fFew : (NSQF =% - 5) : sa™ 3.1.117 & "wifea Rrgia 3



TF FIA (corn nut)/FT Te (cap nut) FT ITAT a fF AT &
S Ifefa STt W' & Bidl @ AT el TeitdeT 9 &

gefera fhar ser =Ry & w7 a1 S Stterdl | Suele g |
(Fig 10)

Fig 10

N
©
N
©

o e (wing nut) FT ST T&T 9¥ fFaT STaT & S araTe
FaEe (fhe #waT) a1 gem & smavwwar §| @ R=
ATITIHAT & AT it & ST a7 @eT ¥ f3ar 1 Fahar &1 7
atee U & wefae & ffifT &1 (Fig 11)

Fig 11

FIN311172B

R (Washer): 19T & STINT 5 &5 § A (997 979 a7 &
fora famarm STraT @ oY #de #t arfeRea & THAT BT & a8 dtee
T A Ae & oI adl & @Y arelt ade ff wa™ tar & A
T, WA, AT AT W Saen § ffda st €1 (Fig 12)

Fig 12

FIN311172C

&% e (Lock washer) : TF (% dT9T¢ &7 ITINT Fiee AT
AT & HAT & FIOT AT B & WA & forg A ST 2|

fafore Iuam & forw fesmea fFu o @te anr g e
T At AR it asit & F5o o7 =T 2 (Fig 13)

Fig 13

FIN311172D

T TTET | aEe (Tooth type lock washer) : 37 IRt #
i B € | St g1 & &€ T F #1 qde | T Hed & FqH
festree o etar @ &% & awaa § 99 Ft 98 F arT § ol
AlH Fed 2|

et w1 (External type) : St @9 & d&f ITIRT fFar
ST ATRT {8 qad a1 ST g5 &2 £ | (Fig 14)

Fig 14

FIN311172E

sEgwAl 9 (Internal type) : Si¢ 88 & & AT TAWT T
ST & Y et suferfa & fow ar =¥ 7 #t e & forg giat
& foum & foru aisdia s & stfe & s 21 (Fig 15)

Fig 15

Nans?/

FIN311172F

HgEAT Ud arevl g (Internal and external type) : s8aT

ST d9 FXA & F9 gATEEE A&R & AfgE &7 Sar 2|
(Fig 16)

Fig 16

FIN311172G

Frgve ffdT arEw (Counter Sinking type) : 3@ IT=HT
et awae gag IR veTER ddg 9 T s 21 (Fig 17)

Fig 17

FIN311172H

o &t Tt wret fargw (Non threaded fastening
devices)

T Ue: ST e fee dede fy gy frerang sema & a= e
g Y 3= Sed § STAT fFar Srar @ St o e #° g
# daTa R T =fey o gEY e % ard gt d@ey 7 g
T1feT & gt gt (W) AR a9E § Sed © A I adf
ART ol & STEET-STeT FE 1 FraeT J&= F2d © |
T[Tt @ § 5ol 97 g9 (Property classes (as per
IS/ISO) IS: 1367)

diee T MY e A1 ant & fou wdfiw # ot fog %t uw fag &
SO fHT AT © TRt Ha¥ 9F UF & & [T FH O AT
STAT & Sfaat fFatiex & FAed | T af e F 30600
FIAT & T AT UM FA ATHST (7 IIS AT AT ATHATT

4 Ieare ud fafewior : ke : (NSQF @R - 5) @ st 3.1.117 & swifte R



TAIAT 9TFTh (ST AT STIATA) & S SAFAT &l (AT % &F
H FETTAT & | 37 &7 SATHST AT YT Tferadt Fefiiey = # I
AT 1 gwar fewr |

dafey @t 5.8 § UF (screw) FT IITEL
AT qAAT W(h

5100 = 500 N/mm? (MPa)

SESEGEICEE

8 10 =80%

Iq a9 (Yield stress)

80% of 500 = 400 N/mm? (MPa)

TG 3T A & & §
A% g¥=T (Chemical compsition)

o AT AiweT N/mm?2 1/100 | FTHATT T AMHAT & [T
FAT 2|

o FE ATHST AMAT ITS MG AT AHATT qF Alake & A
gfaord % €97 § & dgad & 1/10 30 Far 21

39 3T SATHST B O FEA & 1/10 THAR IJa= aa N/mm?
fort

TeA™: AfewE 9T dice, IS WhEa M & U uw 9= uw gy
T F TEA A AT 8 TF % aTa (HeAHieY § 2Ieh THATT AT
& YA AT AT TAA G (e ATHATT @aTs & a1g sl “X” &
(STTETT: M 8 x 35)

|qEY: = &7 T arfor aiee & AT wE A [ (property)
ait & forw @ ffde wedft @ | @sft wren § (property) it 9.8
& 12.9 % U =Aaw amaE a2

TToTET Al 3T STE™

Chemical composition limits % Tempering
Temperature
C P S RE° C Min
min. max. | max. | max

4.6,4.8,5.8, 6.8 | FH AT A FTe T

8.8 ey FTaA 3T
ST FHLAT, TS

9.8 T FHTa LT
ST FHAT, TS

10.9 T FHTa T AS AT
3&T: X, Mn, Cr or fa=ror
3T HYAT, TR

12.9 forsy-gema sHe AT, TERE

- 0.55 | 0.05 | 0.06 -

0.25 0.55 0.04 | 0.05 425
0.25 0.55 0.04 | 0.05 425
0.20 0.55 0.04 | 0.05 425

0.20 0.50 | 0.035 | 0.035

380

* I 39 A % fou REd T, wEwed Y dEr
AT ST & ST (V-9 FTed F AN 3T &

S-0.34% P-0.11% Lead - 0.35%

* fipy grg ® HFEW, AleesHA a1 AW F uF AT
sifer anfier g

* M20 Y 3IF+ a2 @resl & forg 425° C a9 & v
ITANT HT Tt & |

o 3

Property @t 9.8 #aw 16 Rt amm = & s W
] AT & HR Faw Ay & o e B s
3T Z@ (property) T F Samat & i wt form
e S @ SRt atfersr gEiaE FAeR atT ae
Al ® @ & & forg sifeamd )

I RO A g a2 e i aeem athee &

Sarew ue fafewior @ fFew : (NSQF =% - 5) : sa™ 3.1.117 & "wifea Rrgia 5



|AY TuTe, 9T 8.8 & 12.9 HwAl & g

& Y 7T &1 AT (Mating screws and nuts)

NAERIE Co 3.6 4.6 4.8 5.6 58 6.8 8.8 9.8 10.9 12.9 14.9
e, F, €
NAERI A T 5 6 8 9 10 12 14

= QT @ f qE & e | S=H qUEdT a9 A€ 1 STANT HAT AR |
* o & 14.9 1SO a1 ANS| #iHF 7€1 & = WA &AT MY Swee |

6 Sarew ue fafrwior @ ffew : (NSQF ®w - 5) : sa™ 3.1.117 & awifta Rregia



Iare wa fafor (Production & Manufacturing)

frex (Fitter) - swsei - 1

v 3.1.118 | 3.1.120 & swifta Rr=ia

wrgrza¥ (Screw drivers)

IEAW ¢ T A F o § o faaforfa weF aw av i

o faftrer TR & ThgTEaR AT IS ISTART FATT
o TpgrzaY # fAfde wwan

o THITZAYT F ITART FIA AR T 67 F Ot g Fam |

TFSTEAT & F TTEC AT 1T XA | ITANT v ey 7g fafws
awTE ® e 2|

BT & THS AW AT & FIEaE (Afoad gHR & e 2|

®wugd g gga¥ (@ge =9&) (Standard screwdriver)
(Light duty) (Fig 1)

FHET Wi TMA[HET B =€, AHST AT Hics AT gAT §qeies
(7o) WA &1 8vea aiar 2|

Fig 1
—
)

R B grzav (¥4 =€) (Standard screwdriver (Heavy
duty)) (Fig 2)

<

FIN3111811

Fig 2
e

A-A

J
THHT =S T Sl | @ 3 @7 & oy & afals

fEafee (ga™) w (a9) T & o arier dF &1 o
grar 21 (Fig 3)

FIN3111812

Fig 3

| ﬁ
S

FIN3111813

el HpgrEar (wew 9e) (Heavy duty screwdriver
(London pattern)) (Fig 4)

THH TS FAC BT & AT T ATAHIA: AHST % T H1 (6d
F AT [HeTe & forg @es g ST e star 2|

Fig 4

= @ 9
— A—

<

FIN3111814

fferwr &5 grzax (Philips screwdriver) (Fig 5)

Fig 5

E

~_
N~

—
—

@

FIN3111815

~



% gara (Fig 6) fowr & a=t &t & it AfwT w=ie # & feqw 7t
g 2| (Fig 7) ffors Rew @8 & Fig 8 # a9y 71w 2|
foefore & STEaY % A3 H IHS @I & AT 1, 2, 3 7T 4
& et e ST 2

Fig6 o
Fig 7 -
[
N/
Fig 8

FTHEAe &F grEav (Offset screwdrivers) (Fig 9)

% go forfaat & SwEnl gid & (Fig 10) &t 9¥ &vead &t
AT & HROT A G F15a< H1 IJTAN A1 [T T FHeAT
g\ 7% wfis =ffr B e & forg oft STl & 2

Fig 9

=

FIN3111819

)

FIN311181A

sfter st & forg & Aquaer (sget o1 @A Ao fewr &
a1 YHe dwae & gAY |ff faed 1 (Fig 1)

Fig 11

FIN311181B

wfifree (Specification)

Ttk (Fig 12) fmfofaa & sgew @ fFe s
gl

- =€ # AT

- oo & e

=E FH I TR 45 F 300mm. =€ & AerE 3

10mm.

FIRAT B S HAT LI AT TAT LIl &l a1, BT a7 ™
# g% el 2|

8 Iarew ud fafewior @ ffew : (NSQF ww - 5) : s 3.1.118 - 120 & swifia R



Fig 12

; D
4
fotw st & forw &=F e (Screwdrivers for special
uses)

SEt I HifHd &I & a8t % oy e auT wuiga gpgrea7 |
firer 21 (Fig 13)

FIN311181C

Fig 13

{

FAFLINAT & IJTANT & forg =T 9 SHAVA & AaLT & g
ft gpgreax faea 21 (Fig 14)

FIN311181D

Fig 14

/ INSULATION

FIN311181E

gata™ (Precautions)

T & we | ger ave & fhe Oy gu v a & geaw &1
STt F¥ | (Fig 15)

7T gAfead # & o 1 e o Sfvea g9 2|

X

FIN311181F

B AT T8T % AT, T FEAL H IHS A § THS |

fohforer BpgIgaT 1 STANT FTd FHA A= A7 qATH AfF o
|

T FRAY & T B & FRO A T & F9F & forg s
g9 g% ¥@ | (Fig 16)

Fig 16

FIN311181G

ferete (FeT goT) @Y 898 AT & F13a¢ H1 STANT T FX |
(Fig 17)

Fig 17

FIN311181H

G T F3AX & &9 §, A€ & q130€ &, (FH, & F3aC &l
HIES & WY SN q97 ITANT F | qZ0E Fd q9T I8
gafeaa #¥ 1 fow &1 fawr, & & we & avEy Ater et

B¢ G TC & FEAC & ITAN Fd 9T G H 99 T
TEWT & 47 52 9159 H e |

Iarew ud fafewior : fRew : (NSQF =% - 5) : st 3.1.118 - 120 & swifam Raia 9



@«d (Spanners)

SEAW : T AW F 9 § o1 fawaforfa w0 axA v e

o faftr aEs &% @=E F SERT TqET
o WY F ATIA &t AT

TTE UF 2US ¢ & ST ¢ a7 dfee q9T oS H TEe AT
FAT FA & forg U =y a1 It fe 9 St &y st ar (&
FAT Bt & (Fig 1) 78 1T ISl I=7 AT a7 Ut &l &7
AT AT AAGAT & forg FAT ITAE fohar garm &t 2|

FIN3111821

wWE % wF e (Types of spanners)

* UM UUT WA

o R am

#ig=r qug WEY (Open end spanners)

¥ uF R (e uoss) a1 aFt AR (sa« uese) & @& 2|
i@ 2T ®m=w (Single-ended spanners)

¥ ST RO @A €| e vede @ st wofi e
F @y faelt famw SRvw & fog @ b s @1 (Fig 2)

Fig 2

Ta« Uuge @WEY (Double-ended spanners)
Tad UUeE @NY, Wugs ¢ o et faftrr arger & enafe
gl ¥ 8 WaY WA afeaH & & a9 g |

€ 8 #T A< | Iqe ¥ 7w 8 to 27 mm. (Fig 3)

8x10, 9x11, 12x13, 14x15, 16x17, 18x19, 20x22 and
2427 mm.

FIN3111822

27 mm AET & g2, 199 uve wmay off e g1

Fig 3

FIN3111823

71 @7 (Ring spanners) (Figs 4,5 & 6)

Fig 4

FIN3111824

Fig5
(&
Fig 6
(@
Ny
— 5
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3H THE T q81 JTAN Bid & S&l A & A5 & (AFHe AT
& forg =Fmae 8| (Fig 4) qoT ue Uoe &9 & S0
d9a 7 &t

% 8 Nos & @< # fiera 21 (8 to 27 mm)

8x9, 10x11, 12x13, 14x15, 16x17, 18x19, 20x22 and
24x27 mm.

WY & ATA a1 T2 (Sizes and identification of
spanners)

Afg® dice, 7€ AT F & @A T AT B AAWT F THE
et mm & sifa giar 2|

Wy 99" @AY (Special purpose spanners)

¢ T AT HEY T WA (Figs 7 & 8)

Fig7
R
TN
N
/ TOMMY BAR
0 7
/‘\\ /‘\\ -
|
5
Fig 8
/‘
| |
| | I TUBULAR
| | BOX
| | SPANNER
| |
| C) |
\ )
i f
| |
| PROJECTING BOLT
NUT IN
RECESS EE/
|
* Fi¥e @ (Fig 9)

o uTwReEd @ (Figs 10 &11)
* & W= (C-7R) (Figs 12 & 13)

Iarew ud fafewior @ ffew : (NSQF =% - 5) : st 3.1.118 - 120 & swifim Raia

Fig 9

SLIDING OFF-SET
HANDLE

FIN3111829

FIN311182A

Fig 11

STATIONARY JAW

ALWAYS PULL ON
THIS SIDE OF
HANDLE

FIN311182B

Fig 12

N
FIN311182C

Fig 13

/ PUSH LUG RIGHT INTO SLOT

//DN —
|

=/

N

FIN311182D

"C" SPANNER

-—
-




faerett % Swwewr (Power tools)

SEAW : T AW F 9 § o1 fawaforfaa w0 @ av i

o foorelt & Suweor F afrwie &%
o fooelt & ITHTOT T GIHAT IA TE@EEE |

gfewmr (Definition)

TEY A UF IUHLT € AT faorell EAld AT dF gIT dATerd
STHLIT & ST ASTA H F AT T % IJTHLT & 1 qiee
A Fed % forg swwme e strar 2|

¥ =1 (Power wrench)

wF xR R= & 9 2T € S A9 ao A gerr § oFw
HTSTHT gTRT TATfrd B1dT € T AT fastelt wta afifed gar
g grae R9 ot v & €

1 wwa 7= Impact wrenches and

2 g ¥™e av aEaE Air ratchet or pneumatic ratchet

wrenches
Fig 1
i N
[[[[EE= %
ag ¥ = (Air ratchet wrench)

T a1y Yae R ey & gerfor Ee R & a9 & e @ Ged
TAT TF & @A $T39 B[l & AT AT FI39 B AT HEA
& foTT U IR Hiex Helie gl & fa9Te it 99 AT #ie< & afhar
FLAT & ST ATehe FTET d8AdT & Alehe FIET HT [T agel & forg
uF e yam fFar smar 2|

T G & qra¥ R Ht <tk & Tfq H 7 ¢ & forg erfees
festres foar ar @ 9fe % & o= W Tifea & at o g
= &1 Iwair fRar s =nfeu|

T S = (Pneumatic torque wrench)

Fig 2

FIN3111832

e W AT T = ®t & FA1 (Pneumatic torque

wrench setting torque on bolt)

TF g et R uw arafdsw (multiplier) ar ww fra st
& STt A a1y Atex & ard oo gidr € e ot F |
# uE giafwar fearsy giar © s ST e #t s
FI % forg Foa SITaT € 1R got SATTReT & ST F3 &¥ Tgafa
BT & | 2 ATITYE H aTg 19 i (AU Feeh FHTATSIA T
ST &

39 T | " e (multiplier) frae ata & 1 25:1 @& om
FYIE € A T8 T T & T A€ AR qlee T &F T &l
ATITIHAT ST & AIY T&T @S 7€ HT g &I ATT9qHAT Sheil
gl

agdE et = &4 F+ 3 aam IafRrfa & o Jma
s = & A § I # w9qT @ uF g e R anan
firrfRar g @enfore gtar & atfd o sl R & euie |
UF T e = agd &0 F09 A o= & FE adi § Fwe
FXAT 2

T a1 8 F7 ATfAhe qeelt oY ST #1980 & F9rh
7 fRar =T 9l

TN T ¥ &1 T STAATY ot dAE @ 118Nm & =3
47,600NmFF=F%I

G Ara™FATC (Air requirement)

R 24T T ITANT FT TF IIE1T AT Ia1T 3 {7 &
fore orfes 1 qa® s &id Tfd ST ag @aa 20-25 (CFM)
& ATTIHAT AWAR & (CFM) i 2|

CFM - Cubic feet/minute (or) PSI - Pounds/square inch.

atw = (Torque wrenches)

T 3T3AY ITTH &- UF FoAF & AT ALAA FA g AT AT
it qd frafRa ek o fraer st 2 | 78 IwnEar # Rl &
Ft fret ffde o & gFee By fomr #69 § Aeg Fear e &
EAY & €T | ITANT ¢+ & forg fesigwr fuw 7w (cordless
drills) ® TET = &tar 2|

12 Iarew ud fafewior : ffew : (NSQF =¥ - 5) : st 3.1.118 - 120 & swifia R



& (Torque)

o e T W FEAA FT ITAN FIAT & AR TAX HT HRO
T 2|

o T(E AN H q91F a9 & for 2t &1 I o Srar
=

+ W9 AE AR die F3 (IM3<) &d © af & we uF ard fouw
ST € WF W AT € B aAd H gge adl & | q§ Are
FAFET a7 § qfkafda &t ST €1 diee & 91 7T qq19
# AT Hewaqo 2 |

a® = (Torque wrench)

FqE qOF & ¢ AT diee N AGAr F &AUA FIA AR
FATATST FIA AT g &l e (37 (torque wrench) F&T SraT
gl

Fig 3
Pre tension force Torque Double sided spanners
€ @
xi\[ ‘ <«
NN
Y DSSSN\
seat joint
betweeq screw Tensile force of the screw
connection Underhead seat
Manual Power Tool
TORQUE WRENCH
Jackling Bolt
Torque Nut
HIGH PRESSURE
FLANGE BOLT 2
©
)
Manual Torque Wrench %
Fig4
| <m |
— ] |
Ring Spanner
ARNNN A
(@ T—7 7 1
A B
Force of 20 N Force of 10 N
. Example A
Let: 1=
T_ Torque 20 Newtons x 1 metre = 20 N.m{(Newton metres)
F= Force Example B
L= Length of the lever or Wrench 10 Newtons x 2 metres = 20 N.m
Torque
Clampin:
Forcgofi Joint oo
Bolt
Clamping
Force on Joint
Tension in
Bolt
3
Manual Torque Wrench 2
o
4
'S

weAY 1 w41 (Fastners tightening)

© WA F FAT & o7 RN b = FT ITAWT FX AR
T i (X /) (smoothly) 3= &T =g a1 ¥ 1 = &
i |

+ TUF 91X 229 2t% 37 (bar type torque wrench) & 7@ &%
e @ T qg e q@r|
- HT F @A X Tad RET (reading) foer @ €1

o 2(F T B FAT 20 § & G|
- = oa faw F Gl i & 9nr wr e we & g

sgwfa A 3t
+  dice A qe F dafed & w41 |

- fE oft S A g & fow = % AW w agafa
AHARY 9T 7 ren fAfde oF 3-4 € aF AT gadr
T # quf e g ARy |

Ttk F AfRrewaw FE=T (Maximum Tightening Torque)

M4 270 Nm

M5 5.40 Nm

M6 9.50 Nm

M8 22.0NM

M10 44.0 NM
Fig 5

Fig 6

Iearee we fafewior : fRex : (NSQF ®® - 5) : st 3.1.118 - 120 & "t Rreia 13



afsrrer fasrelt Suweor &1 = of 22 (Definition - What
does power tools mean?)

qER T TF ITEIW © A AT F HH (TA) F FAA@r oot
T % T Al TATAT AT & | II0 & forg fafere s
% U T ToAfFed & greav, el f3e % we & 1= w
ST FT FAATOT AT SITaT & A FE AT AUAT @ A AL
S ISR ST SedT ST SfiY vavam w39 € ¥ #E
AT AT ATHAAT | IJTAe & AT FAT(OId 3 § a3 2 |
T&F A FAAr a8 gefead Fear @ & 8% 9@ g
F AR & o e At & qea fafea G et

AT L& @ q9Es (Occupational safety health
administration)

TF TEY G3a¢ $ad 80 U @Rd A F adia & UF &
ST &war FE | qrEw g &t goar ® i1 afq a Fe
F % forg fewtea farg g € eaifs S o sifers ok g
g o gH oifas wifts % forw arwar gae #war €| S ey of
qaadt fay famm amft % & 3o w2 ot ated &/ o @
3 T TIF AfAFAW eTE e FEA A ATACT I AT TF &
gT ar @fifr & faeft ff gefearstt #t a=m % forg o &1 3w
FA |

IEY & FT3AT F1 ITANT adAd # 37 Afeh R AR Far &
AT T8T TS BIAT & Al HH agqgal sid & adi(s (§of &
AT | 1o fafarear & €9 # S 8 87 3T AR &l A orh
T 3% FW TAT8 | ATeF aggat T(awT & g & 6w &
$TEAY Y 3 91 € F F3X Tgaw Aot g HT FAr 7 Y
3T FY AFd & T 98 AAATE T 96 § BT &M & 3
FAA TH ST B ITAN FIH % (g o |

Fig 7

Fig 8

TF FAUT o & fwwior & =r@n (Explaination on the
creation of a clamping force)

gt fewl & & diee § a9 T T (U7 aof 3HATe 9 oF oie
% ©T | ST Srar 2|

afe FAT a7 IgA FH © AT FREAL & AW & a9 | &9 a7
e & F0 ST FH F TqE |

af3 UF FARNT g aga AT & A FREAT AT el T
T AT 9T ATIRF FATERT g AT A1 &F qar |

9T Ao § B S § AT AT & ST ST & 1T
AT BT Tl & |

T & 0T F FY (How to calculate torque)

STaee & fag & gL, I ST W] o 1 UM T € HT TITH
gl

fr R g 3F FeTER (A S B) @ o & ar far s
f afe Te/ate A1 & a8 ot | aF T\ TRuTHEET €td
F FH qA F AT S FAT T FHAT |

e it Tregd faa ST =R & 3o 2i = dars fsiw 2 fomsr
Aaqd & % FReAY T AN aRdfa® e (W a1 © SR 3=
o¥ gt & fRrfa fore gt € =t as & T ot &< (preset) &
THT d9 &1 © 99 = #1 g fog ets & e & aryg §9n
TE &t 2|

14 Iare ue fafesior : fFew ¢ (NSQF @@ - 5) : 3w 3.1.118 - 120 & Twifa Rraia



Fig 9

C360”

fastett Suser 1 TEwETE (Maintenance of power tools)

TR T Y 7 WO o a7 % forg fesime e &t sreft & @
S FT AT ST TATIT Y IRT FA % o7 & I@Hrer 3
TET@T F ATTEAT BT & ATaRF & § TELETE FIF a1l
TR TR & IA T & HURT FHIAT AT AT WA H agaT
# g B T AT ag TG AT ghE qTforw B AR T
forfy |

sta wvgrRwr (Proper storage)

IUFT WERY (TEw@rE) % forg gar @i faom fage €
1 @t T8 IUHIW & HIAA FEH AT (A AH 2 W)
2 UF @ AT gIfAd w9 @Al

3 TF w5t AvE ® TARK &7 | @Al

Al & e ITFHIV @A § I JHAT AT G S & FaraT
ST & UF @9 A Sifed WU &1 gLaT & aerar
AT ITHO & =T A BARR W@ & I¢ HERW § q_Y
diad FT 9T gATE €T § qA H Agg Hefr |

37 % o # o1 W F T W I qAFS ATTH T@H % ofg ST
ek @He T T & Al A F Ul FLAT S qLE
T & 9 F JrFE en

GV UF ¥E¥ETE (care and maintenance)

Hufed e & Ted AU 9ET T FW AwE AR Al AT
F FHETA & U F8 Fa F aFd 8 | IT JTH F AW
d&HR § @ & oy 78t 39 wEvEE gt & 18 2|

HER & TBd fIsTell ITH (casing) & Tget ITHIU &l
qis+ & forw (tooth brush) T fi¥ X FUL T T &< |

«  IfT Iueter & ar Sl & A% w A fiR-efiv IuEhr
& forw us waR (air) FIE & ITAT F | UF SIEr A gar
TUF 9T TRAT qF FAT S Hlg AT T ITHLOT Afereh
(breathe) & F&AT & At I& FAY TATTIT AT T8 HfiX-¢fiv
START BT | U “TEY w9 101”7 @ & fom gw 2|

¢ EThe AT T T TR Wed BN & ATaEdT © g &
SYANT FarsAt & fafataa e aet agmEar Fair |

 UF AT TRV, T A A FREA H IHSA A1l et
FY S w | SR (F1) F S T2 e & qhar &
3% &9 o |

o foRg ST F UAE ITANT F A gy awt @ i ¥
ST =Ryl

e UF G T HE Ga¥ATh & dHhdl & AT ITHL HT
ST ITANT FA & T8t 58 GGl ST AT | qra¥ Hs
T feres STy & forw g8 faers 9 |

o T AR T FTeA ATA A ITHIT H oo ¥ | fae o1
T HS & TeA6T AT THAT H 9% e |

o IUEYO A7 79T F forg et st wavme fRwnfader @
AT F AT ITARTEHAT HIAA H FTHIATAT 77 2 |

WOT &t FE@T (replacing parts)

FTE AT S AL H1 ALE %5 T T TICH AT TTcTeq =T
% forg festme fahg 7T €| farsTeft Iu=hor i &4 Sfam & soe
Fo few 1 afaema § o Srdr 2|

37 fewt % F9 IR o AR 9X 91a¥ g a¥ Tfaefud
FIA AT ATATIFAT & F1ET F9 [ STEAT Ay FTE qeT
Iy fafiar T err @ v iU MU gWnT # gHe T 9w
AT TET@TT F FIAT TG § F JE FA € Al ITHL TG0
FHETHAT F THSH & forg wedayer 1

SEE A AHET & TE Hobel T gl ALFHA FHIAT I AT ITHLT
F = fow &1 qHFA & WS AT qFar 2|

Iearee we fafewior : fRex : (NSQF ®® - 5) : st 3.1.118 - 120 & "t Rreia 15



Sarew v fafawtor (Production & Manufacturing)

frex (Fitter) - st - 1

v 3.1.121 & gt f=ia

7ew % forw @it Rkemzw (Locking devices - Types of lock nut)

SEAW : T AW F 9 § o1 fawaforfaa w0 aw A e

o AR g & atfeeT e Raeda & wg=Ear
o i atfeer @@ Raeda % @emn & Jam@rl

THECT § dieeq & AT IJTANT U TT €8 H97 & FRO Siet
g #&d €| ST fFy MU wreaT @i Rrfy @ smavesdar 1w
frviv #3a gu fafsre ware & Ae At fRaga 1 v faar
ST & | stferwtora: ST fhy S e s Aot 2

at® 7e (Lock-nut)

Tt % 9 Wi T gU qaet qe| #t whEell § qe & A
AT A &1 (Fig 1) 31 €8 &t diee 9 UF & a7 UF
eree faar omar €| f5e &t @9 % I & St e fe
# gATA gY AT qeH TT YU AT ATAT & | FAT AgH T
# UF A1 %S A 2|

FULL NUT \////
LOCK NUT

| N

Ly L

a we (fa=@) (Sawn nut (Wiles nut))

Fig 1

BOLT

FIN3112111

T A F AT § € & T § JRIN ©e Fel &dT |
THS FIL WHT & FAIE el & a1 & e garm =ar
2| 7 & fa=er s # /4 g2 &t 21 (Fig 2)

Fig 2

S

FIN3112112

16

#ew @it e (Rrgm ) (Self-locking nut (Simmonds
nut))

7E W T & e 7T & UL qET F ASA AT BT A
7 eft Tt 21| {51 #7 sriaRs = diee #F 99 F Fi A
# Biel BT €| TEe A U 7 WY MY ASeA T &
I FTE AT 2| T Tioifed fa &t e #¥ar € q9r &9 &
FILUT 7€ & ST & & F=rar 1 (Fig 3)

NYLON OR FIBRE INSERT

FIN3112113

AT qUT Fiww weH (Slotted and castle nuts)

3T AEH H Al T (e O # e F & fow wre &
AqFN | ARy =T w=dr gl

FATEE A€ &7 QX ATH eFmaa stdr €| (Fig 4) e Tea
& F H TE BT FUL AN ATHR F &Idisher Fiar &1

Fig 4

CASTLE NUT

SLOTTED NUT

FIN3112114




forete T & Ty wee Ffw e (Slotted and castle nut
with split pin)

Te &Y ferfa U & ST & ege e s awar 21

faree fuq, afima argwr, At awE, gfteaT Ree #1
TEY qur wefREe (©a & dfaR® o= wefRae & forw) &
femew g s 2

e @, e e & @ & e gter &1 =2 gt 21

ATHAT TTg ATE SIS ATeS § Bi¢ ol & 8¢ a& A1 g2
il &1 (Fig 5)

Fig 5
NOMINAL LENGTH

@ INY
—

free U %1 Iu wfee Te, e 9@, FEAa e
FeAifaer foT genfe &t @t w<= & forg R srar & qer e
a¥E & 9T & v 21 (Fig 6)

Y

SLOTTED NUT

DIA

FIN3112115

Fig 6

CASTLE NUT

e

HEXAGONAL NUT CLEVIS PIN

FIN3112116

7= we (4 7€) (Grooved nut (Penning nut))

Tg BN A< giar & St feer amr fevgisa avea
R fAvgiEe a1 gtar 2| 3w U REw g7 st © foew qe
F A FeA & oI G2 & I G star 21 (Fig 7)

dif#T we (Locking plate)

T F AT B & I9 F oIy, RTINS A¢ F aTedt 9T §
e AT e fraa A v 21 (Fig 8)

Fig 7
i
\ \
i
Fig 8
N
{ )
N~ 7

FIN3112118

A F A Arw-awE (Lock-washers with lug)

T AT § T &1 FATRId w3 & forg it gt fger
ST 21 (Fig 9)

Fig 9

€

FIN3112119

T & AT AL F AISHT A€ % JIAC H AHT AT 2|
= s (Tab washers) (Fig 10)

&F AT FT ITART A€ FF ATH HIA | {6AT ST & S U A

Fig 10

5

Fw & e fra et
\\
o/

AN

FIN311211A

Teares ud fafewior - fRew : (NSQF &R - 5) : st 3.1.121 & wwitem Rreia 17



f8rt ae (Spring washers) (Fig 11)

f&rT arord e o gaer FarEa & ar fied @1 3 vheer §
e & 9 auR & a¥E @Y A g | AT T ATHT F AT,
TR & TEATAT ST Tfa2e, et g & F91 &7 H1d Hedl
gl

18 Iarew ud fafasior : ffew : (NSQF ®w - 5) : 3™ 3.1.121 & awifaw R
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Iare wa fafor (Production & Manufacturing)
frex (Fitter) - ssett - 1 s 3.1.122 & awitte R

Fw aut 37 g (Various types of keys)

IRAW : W FEE F 0 | o fmfofed @ w9 e
o T F THER B ghEE w2

o Tret # iR ==

o T FT AWH U F TR A FATH

o I GO & TEA & I A Farst |

=TTt (Key)

Fig 2

AT TF T A BT F AT STAT, T A gL F UL L |
FT A AT UF U7 THST & g I AT & JgId § | ‘

32 (Purpose)

F TF A T AT A& I gAAIE FA F o7 ool AT & H
T AT e F3= & fou & § eew wdl 2| #F #1 Fawen ‘
TS O @7 89 I AT Teell T T 31 & i ‘T & ST ‘ ‘

et i B 3 3 o A vt 3 o o o &1 AR =)

mﬁ?mﬁ%ﬁlﬁwﬂaﬁaﬁwﬁaﬂwmm%l HUB IS MOVABLE

FIN3112212

T g% (Common types) Fig3

RNaa F ar €T w0 (Parallel key or feather key) /
(Fig 1)

g ITANT &I SAHATe T8 AT TR & F & | 0 f{ow &
T HT grAHTE HYA & foT7 STANT SHaT & | &9 a7 Tecil i T

T H F gIRT ST AT ST & S ST Ao F AhAr 2

HeT i TR ¥ # Fig 1 § Fwir w2 e

TIGHT SEAT LOOSE SEAT SLIDING SEAT
&

FIN3112213

Fig 1
N N AR AT TUT FP F TN AU (Approximate

proportion of parallel or taper keys)

gfe orree T = D & ar & # Jerg W = 1/4D + 2 mm.

Affaee At T = 2/3 w.

FUNCTIONING OF A FEATHER-KEYED JOINT

FIN3112211

IITET
FF FEH A N A A & G faar ar 21 (Fig 2) o T ST (wm) - 40 mm
S B Ft TafT qaHe A STEIHAT 8 al g9 a7 ATFE qqT
&F TAT & FI FANH Y FaedT TEdr g1 Fig 3 § #ie &1 & et :1X40+2:12mm
forg i g & fihe guiiy o 2 4
2
RIS = 3x12=8mm

19



T Y &Y AieE U HU #r AT JierE 2|
el FT FH 9 100 7 2|

Fux @t R 22T ¥ (Taper and jib-headed key) (Fig 4
& 5)

TR F FUN & 9 X (1 § 100) % arx e & &« 2|
TEe e wra #A F forw R &1 19 & 89% 9% & gred
(e faram ST @1 39 AT # faAr &2 F fr I
F ATt 2 | ot &2 &t #F a<erdr & fwer 9 qwar @ aur @
sAferpred it giEHiT FX9 § ITANT AT AT @ | 9w 3= i
F AT % fog st 4 2

Fig4
=

5o

X

FIN3112214

e 22T ‘@ F T s (Approximate propirtion
of jib-headed key) (Fig 4)

H =1.75T
B =15T
w -1D+2
T4
T #wieE T = W
2
3
JTRY T TIA = 45°
ITETIT
IMTHS HT AT = 46 mm

1
=g (W) = 2 X46+2=11.5+2

= 13.5 rounded off to 14 mm.

2
wieté (T) = 7x13.5=9mm

H =175x9=15.75
say 16 mm
B =1.5x9 =13.5 mm.

FeEw ‘F’ (Woodruff key) (Fig 5)

Fig 5
GIB HEAD
GIB HEAD KEY

SN
sS
S$S

FIN3112215

a b

AT T HN GEHIE FA & [0 ITANT e a1t AT qFaAw
(FATHTR) & & | TqF HS FT ATFE HT FAAL HT A FLAT 2 |
I THR & 9% THEA! T F¢ & oy 89 § Farerd s
¥ forg #3 & @ fafy awwd 21 (Fig 6)

Fig 6

WOODRUFF KEY

)
e
o

FIN3112216

7g =TT duwe fHfET ar sl u¥ agd ST € | aTwe |/ S
IEl @ I TeEd 9 fAfenr B smar @) o swe @
FHAAY FIA T AAEAT & | 39 THIE &1 I06r, A6 g F
ferfa &% dar &, aifs a8 e F g #<ar €, ars ae
AT & @ & |

Fig 7

FIN3112217

FTEE ‘F’ F T A (Approximate proportion of
woodruff key) (Fig 7)

FY & T\ (R) =

wters (T) =

oo «@l0O

20 Iarew ud fafasior : ffew : (NSQF ®w - 5) : 3™ 3.1.122 & awifaa R



Iq1EY9T Example

¥ g 30 & forg
R = 30/3 =10 mm
T = 30/6 =5 mm

Y TAT WATER : F TAT WATET T ITATT T (A
aTT) IITHE & 9/ Zl A AT 89/ TN F ATFE il 2Teh (T
STHUT) geafie # & fofg faan ST © | (Fig 8)

AT TEHIE & AGATE. (AT THT & TAT AT T
ST faT ST |

FIN3112218

Tt (TEe) B A T D AN TH AT THAT AT qAS
# ary e gtar €1 g@® 1 & 100 &1 9¥ FeT T&dT & a47 I8
# & % T T@dt £ | (Fig 9)

Fig 9

TAPER 1:100
HOLLOW
SADDLE KQ& /
—F

FIN3112219

T A FY I A H AT FE (FTH GH) SATATATHL
gar e |

‘B B AW | [the e & forg s & forg o o woie
TALHT FIN &F ST & (Fig 9) ‘Y T 9T I Tl TXHA T
ET R B & A @ AT | I frfa st g & & sre

7T AoTgA sl & | T8 a1 SYET gras o & fofg ITgh TSl
g |

Fig 10
¢ FLAT
SADDLE KEY

FIN311221A

FATE S (Approximate proportion)
IR D 9T & A €

T #Y = e (W) = %D+2mm
fo st (T) = 3 W.

3Ie1EY9T (Example)

TR &T ATH = 24 mm
1
W=Zx24+2=8mm

1
T =§x8=2.70r3mm.

Fafime & (Tangential key) (Fig 11)

Fig 11

Il 1:60 1:100

PAIR OF KEYS

TANGENTIAL KEYS USED WHEN THE
DIRECTION OF ROTATION REVERSES

FIN311221B

3T F H ITANT a9 BT & FAS FHaE THL % 9gd I %
FC FAA H AT (Qume H giEHie FIAT Bf| T qHATE
ATIART FATE Dier Ao e senfe & o s 8| e

Teares ud fafwwior - fFew : (NSQF &R - 5) : st 3.1.122 & vt Rraia 21



T qT ATITATHR a7 g & S e o & us & 3ax uw
fera gta 21 Fig 11 & 91T 7 sga & 120° 07 9% 3 &
3t de foram &t & @ oar g wifey e fF =i ane
affer & ary &5e &t R & &7 qu7 a5 aEe #; AR F
IR & A1 T =;Ry|

TIve ‘@t (Round key) (Fig 12)

g JAATHIY BT A0 HT T & a97 Jg AT Faae it
FEdT & e & forg Al § IUFNT AT & F&T I 7 w0
&1 | Y I FAAA ST ATF €T & 9H & AT ATk &7
# afdw o o a9 fgor g & fhe g 2|

Fig 12

FIN311221C

ESTE ‘FY HT AT JAFIE (Approximate proportion of
round key)

e AR FTIE =D

@t &1 = (d) =%D

SELAA

MR &1 A = 30 mm

1
‘T FT AT =Ex30=5mm

AFAY U # (Circular taper key) 38 #1 # 9T T &9 JA1
# SEIATHE B F Fe Bd © | Fig 13 T8t & THT << A
& 37e¥ fohe FY f3ar Star & 7= #7 Faa e graHive & forg

S € |

Fig 13

CIRCULAR
TAPER KEY

FIN311221D

TF AV 2 3 E T B A ATIATHRL SAT & AT IE AR
qUT &9 A1 | ¢ gY AT | {he 81 AT & | HeF &1 T
a1 39 &t & | (Figs 14 and 15)

Fig 14
PARALLEL SUNK KEY

FIN311221E

Fig 15
TAPER 1:100

TAPER SUNK KEY

FIN311221F

fohae &’ I® At gAY &7 ¢ foes R Ma g § | 5"
TI[IAT T ATFE & T T TS gL aF &AT3S HLAT 81T & ad
7g ITIAL EidT & (Figs 16a, b and ¢) 78 ‘&’ & T ¥ 2Ee
fohe ar & & #El =t & |

Fig 16

[ FEATHER KEY

=

FIN311221G

22 Iarew ud fafasior : ffew : (NSQF ®w - 5) : 3™ 3.1.122 & awifaa R



W= (Splines) g2 AT I Tei=d $1esT AT &t & St Afdr
THST H ST YA 81 & I8 AT N & AT T H LAATALT HLAT
& 3T 39 T & i Fofir srgETar a9 TEdt §

e UF fawer & 3t g siw

TATE FRIT T I auT /e R T e AT e
F HTY TATEA ATHE A IUART (&9 Arew sg&l ¥
ATATE | STET ATTIHAT Bl qB] TATS B TS HATT TATSS
T & FaT € (Figs 17a and b) ¥ & < @iy g7t fyfemr
e § qfRady R &t @ % e s & sar @
3O T § HYCE IMHE A IJTART e o forg & fam
STTET ¥ (Fig 18)

Fig 17

SPLINED SHAFT

SPLINED HUB

FIN311221H

FIN3112211

T ®e @V gEEEY g 9 F we § a7 R w®
FATHE {7 BTl &, 38 The & B¢ A7 (T Gwel & A |/
fhe T smar €1 (Fig 19)

Fig 19

FIN311221J

Irew ud fafmwtor @ ffew @ (NSQF @R - 5) : st 3.1.122 & mw=ifee Reia

T I AT U H1E AT &7 R 7w #71 fog § fhe gtar
g, @t i & =T #= T F fogl

O %e< =TT &7 AT A &l A% % e 9 AT Srar 8 |
e avar & gwar ¢ #e 3@ e wefiw & wew § o
T T ST 2|

Foit & F AW IS F Jartas areft 1, 2, 3, 4 # f&aw
g

Feil Giew aren (key pullar)

Foft Toot¥ T ITART et oft Toh1T Y Wl HieY seftere H9er
IS I | ATFAAT F g g & forg faRar Star 2|

e ATHAIY 9 =it & forg 5mm & 35mm a« =iss ST
e st 21

«w (Advantages)

.« gIHE T as e

. EEd g

. 9T ST =TT B AT w1 gEE AE &t

o AUT A HATHF AR AT AW a9 |

TART FIA | A\ adwT (Easy-to-use)

1 it (jaws) 1 3 SR T 1 o STt 3 Forey after (A) ST AT
TSSO % @1y TSEET & Y (2)

2 &t e (B) #¥ wEA AT AT F A7 ke A & g

+1mm

3 o A (B) T F 4 & A F L&A FLA F o7 g1 &
TEE T

4 = (A) F daaq Foit AR & forg S w7

5 et (A) F TATE g AT AT 9T F F forg et (B) Fr
gATEHY are¥ #2 | (Fig 20)

Fig 20

FIN311222H

N
w
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T FT AT A 1
(IS 2048 - 1983)

T A mm § &
b |Tolonb h |Tol on h* s Range of Key Range of Key
h9 Length | Length (for
Machine tools only)
Min Max Min Max Min Max
4 4 0.16 0.25 8 45 10 45
0 0
5 | —-0.030 5 —0.030 0.25 0.40 10 56 12 56
6 6 0.25 0.40 14 70 16 70
8 7 0.25 0.40 18 90 20 90
0
10 | —0.036 8 0.40 0.60 22 110 25 110
0
12 8 —0.090 0.40 0.60 28 140 32 140
14 9 0.40 0.60 36 160 40 160
0
16 —0.043 10 0.40 0.60 45 180 45 180

o @ - b & A At = 4 § 40 WA g g & forg € |

* Tol on h: @ERR &R/ h9; AFATHR @< h11.

Ire ud fafawior : ke @ (NSQF @R - 5) @ stvamw 3.1.122 & qwifa R




IS: 2048-1983

| ‘ - 2 | ‘ o,
S 4" SECTION XX X 4" SECTION XX
| /
@ °
TYPE A TYPEB
Y —= \'% 4>{
R i troad
| i | i
Y 4’{ SECTION YY Y 4’{ SECTION YY
1z /
2 2
T @
i
TYPEC TYPE D
‘ ‘ | z | |
— — — T — T
| by by | T o T |
P
| | e + :
Z —=]
b b SECTION Z2Z
L .
|
©Or9 *
T
| ;
a b
@) TYPEF ®)
‘ ‘ | z | |
— — Tt —— B
| T o T T |
| | L ‘1 1‘ o —L
\ \ I \ \
b b SECTION 2z
b
‘ @@ R
T T
i ;
a b
@ TYPEF ®)
| \ ‘ } ‘ ‘ } ‘
—t— —
| T | b D
I © I I I I T
\ / \ 1
15°
| |
TYPEG TYPEH
—
£
i
V- SECTION W
- - - — - ‘{* ,‘; - - T NOTE : TYPES A, C AND D ARE MEANT FOR MACHINE TOOLS APPLICATION
TYPE J ]
&
SUNK AND FEATHER KEYS %
z
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| 2

Foiig® & st (Dimensions for keyways)

A b
E=4
o o e e
® 5| ®
SECTION XX
r -
]
DETAIL A 2
T
Range of Key Keyway Range of Keyway for Machine Tools
shaft dia shaft dia Application
d d
bxh b Tolon b t1 Tol t2 Tol
on t1 on t2
Running fit Light drive fit Force fit
Above | Upto Shaft Hub Shaft Hub [Shaft & Hub Above Upto t1 Tol t2 Tol
on on
H9 D10 N9 Js9 P9 t2 t2
22 30 8x7 8 +0.036 +0.098 0 +0.018.0f -0.015 4.0 33 22 30 54 - 17 -
30 38 10x8 10 0 +0.040 -0.036 -0.018.0( -0.051 5.0 3.3 30 33 6 21
38 44 12x8 12 +0.043 +0.120 0 _0.021.5| -0.018 5.0 3.3 38 44 6 +02 |21
44 50 14x9 14 0 +0.050 -043 -0.0215| -0.061 55 0 3.8 0 44 50 6.5 0 26
50 58 16 x 10 16 6.0 [+0.2 4.3 +0.2 50 58 7.5 2.6

26 Iarew ud fafasior : ffew : (NSQF ®w - 5) : 3™ 3.1.122 & awifaa R




a3

GIB 2T =ITEY 3T =rE gt w1 gfeaw " %1 At

aoft s fr fr @ @)

30°

hy

h

[ TAPER 1:100

va
]

|
b Tolonb h Tol on h* s Range of Key length, | h1
h9
Min Max Min Max
4 4 0.16 0.25 14 45 7
5 0 5 0 0.25 0.40 14 56 8
6 —0.030 6 —0.030 0.25 0.40 16 70 10
8 7 0.25 0.40 20 90 11
0
10 —0.036 8 0.40 0.60 25 110 12
0
12 8 —0.090 0.40 0.60 32 140 12
14 9 0.40 0.60 40 160 14
0
16 —0.043 10 0.40 0.60 45 180 16

Ire ud fafmwior : ke @ (NSQF @R - 5) @ stvamw 3.1.122 & qwifta Raia

27



w4
TS FRT AT =Tt F fqawor (Details of keyway and key)

All dimensions in millimetres

|_

TAPER 1:100
b
o

FIN311221N

RIS HT gawA | arai(Key) =ret g7 (Keyway)
bxh b Tol on t1 Tol on t2 Tol on
b t1 t2
Above | Upto D10 Min Max
22 30 8x7 8 4.0 2.4 0.16 0.25
+0.098
30 38 10x 8 10 | +0.040 5.0 2.4 0.25 0.40
38 44 12x8 12 5.0 2.4 0.25 0.40
44 50 14x9 14 55 2.9 0.25 0.40
+0.120 0 0
50 58 16 x 10 16 | +0.050 6.0 +0.2 34 +0.2 0.25 0.40
28 Iare ue fafestor : ffew : (NSQF @ - 5) : st 3.1.122 & qwifaa Reia




Iare wa fafor (Production & Manufacturing)
fex (Fitter) - sty - 1 s 3.1.123 & st R

fanw wizew (Special Files)

IRAW : W FEE F 0 | o fmfofed @ w9 e
o T g A wrEet F AR gwRt # gg=e w7
o 9T T A wTEA F TA® THRRT FT TR

FTETIOT TeRTY &1 FISAT o STTTAT (49T Teh1 6 11 o forg fafimr -
TR &7 wIEed B & 3 Feforfaa g &t et & ’

fwere wrEen (Riffler Files) (Fig 1): 38 S &1 wrgelt &7 \%
T 2TE T (die sinking), AT (Engraving) & freax
farft (Silver Smithy) =t & for #%a &1 3 ffswer s qor

ATEST q9T ©e$ (Standard) #e aret gidt #F =t &l |

Fig 1

Maggaacs Sy

3
9agga00

% @900gga8e0S,

FIN3112311

AT w1z (Barrette file) (Fig 2): 380 ®Igel ¥ UF GHA a7
fa=RIeT (triangular) %8 TAT 8% 9IS Tt %9 I Fao gid erd
g ¥ T Femt (Sharp) #¥ & forg s=ivT #3d 21

T w12ed (Crossing file) (Fig 3): & ®13e T8 AT aTelt
IS %I STE | ST SNl € | 57 FTE 1 TAF ATEE T AeAT
ST T AT (Curves) BtaT € | 58 et 3% wreer (Fish Back
File) +ft ea &1 et @t w1z (Mill saw files) (Fig 5): wie a1 &€M@T T
TR AT & BTdT © & B3 adhsl & HET § TAT B

.
p——oon N N
1.0

FIN3112314

Fig 3
° ATeR W ¥ aiAt FF 9T (Sharp) FE & ST S &
fTer e & gEr & |
W a A
NN NN g J%

mmaa (——
—

AR wEw (Rotary files) (Fig 4): $7 et & 0% 2
eV (Sharik) e & it o e s i e | 0 L
9 qiéad #iex (Portable motor) T&T A=telt AT % FT=T TlTs o> _ 1,

ST & | 37 THE F13d F T4 218 fHfHT (Die Sinking) @
ATSeE AT a9 & forg T e 2|

FIN3112315

29



gvg wrefert wsfim % foro wef= w@=w (Machine Files for
hand filing machine) (Fig 6): T3fi9 ®Tsed g9t e &l gt
& foraet wrfenT wofie 1= gtee #7 & forg &t o sietee e
| 3HAN TS FAT ATHT WA AT &THAT F ATHA SNl & 39
SHTL A BTG AT AT ATET FAT THE AT FAS 6 BT (o0
XA % forg F2d & lqar gera: = f&fE (Die Sinking) @om
% 7 &7 (Other tool room) Tt # FIRT # 2|

3T e w1z (Dread naught file) (Fig 9) ®1sa & ST &g
TFST A ATEH | FTH F¢ W@ AWK AT UF FAEE § &
AR % 3 ATAT § Ferdl & forg sewTer T S € | 3|
BT ITH e & Afw dafiia frar smar & o us g
AR ¥ FE TG qdE AR TEH o aHEa atdi &1 gAr
FT HGAT FT ATHX AdT & HATGAY FIEAT H FHT, TF FiA |
I3TE 2T grar & foreH gvea &t fhe ¥ aad &1

Fig 6

P\ T
& |
) —

fe%¥ w2 (Tinker's file) (Fig 7): & wrzt 9i=i¢ (Rectan-
gular) STt # =T & | foras {r= a1e %9 9% 37 &id & 369
Y ATt R a¥ dvew (Handle) &fAT €1 360 Y1 &1 ®rEe
fewfaT (Tinkering) & a1 TeMATaTES et & fHEARRT &
F foro we w2

L

FIN3112316

Fig 7

FIN3112317

et %= (Pillar file) (Fig 8)

I AATAA: SELT-FdT FEA & ol ATHE AaFT €,
TF G ged & Ty ASE § HEEY JY ST 7 § qern
H qqAT S AR & AT @it w1 F forg ey ' & 39y
|

Fig 9

DREAD NAUGHT FILE

FIN3112319

& € FAE ST § ET I§ TF WA A@R 2 fomw
YA I B © Il % S SATST SFTHIT B & F =, Jg,
AT-4Tg AT H AT FA ©

daferd Iuheen &1 fawm a8, fed oo aqe gia €
S & ITdr ar it #wege |

FRfET wrE(Warding files) (Fig 10)

Fig 10

FIN311231A

WARDING FILE

Fig 8

L 1 | //

CLOSE UP

CROSS SECTION

FIN3112318

AT e # wrsfort w % forg arefer wget #t o fag A
TS XA € ITH f§ Feld B A UFHA FAA agd BN 8 ATl
AT | AT FIge & STAN A & AT ol § arears
FrgfenT F3+ & forgl

@ 9 w1Ew (Swiss pattern files) (Fig 11)

fad ded wEd # WRFA Ted wEAq H JAdr § AAE
T w17 % forg a7 @ 2 Fw gt AR suwwr & G
ATF 3T A ot % fore gwawrer oy s & | few et
wrged fafrr ©eree, SIThTY, ATEST Y FexT X U &dd |’
aa &, TRyEar fwarE # forg gfafeaa # & o)

SWISS PATTERN FILE

FIN311231B
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Iare wa fafor (Production & Manufacturing)

frex (Fitter) - swsei - 1

v 3.1.124 & wwifua =g

Thy @aet &1 wewn (Testing scraped surfaces)

IEAW ¢ T A F o § o faaforfa weF aw av i

o T @e TUTTelt & THY AaE F T w1 (fgae Rt F gartas) |

THA AqE +4 ST #¢a ¢ ? (How does on obtain a flat
surface?)

I FeAT JEH ¢ % 98 ©he (scapped) & AT 7= & war
=adr & f% (high points) &t & =T &1

T AH(F el | 9 WEl F gl TF gAY & a1
AT E @ T IR AXE A RAE g IR A IS /O
e & ft | (Fig 1)

Fig 1

FIN3112411

af#at (Procedure)

FrEferT e gafeaa &2 # aft fiF <re s s ot & forg
e €1 (Fig 2)

Wy Y

AEE TSH T USH #! qSFaT & A #:9 |

FIN3112412

T e 99 (letter punch) #Y HETIAT & wie X, Y ¥ Z it afwmr
|

e X #T Y & % (Face) ¥ 9f¥@ &7 & UF Fgd Taelt T
a1 FfeT T = @ BT ST @1 (Fig 3)

Fig 3
ATING OF PRUSSION BLUE

'

X Y

FIN3112413

T ST B UF AT TG AR Wl B UF gAY F (GeTE AN
Y §iw g | (Fig 4)

Fig4

FIN3112414

©E X AT Y T I= e &7 (A8 3 A1 Sh{UT #¢e gard |
gl F9¢ & % F arF #2 | (Fig 5)

Fig 5
; 7 p &
4 4
0. 0
\ \
14 4
X Y §
IRREGULAR HIGH SPOTS é

burrs T ge™ % foIg € & dereid an] F¢ AT a7 gT gl
FIE & AT e & aT% F2 |

U &7 IfhAT SeTd o d% i1 BT J=ST a¥e Adel & a1
s T S|

e Z % BE IX TR & TT AT UF Tacl BT an] F1 o
& T ST 2

we & % HT X F Z 0 H UF a7 W@ el F Uh gaY &
e st =T i geT|

©T Z 9% I=9 "ed F7 Areror w9 Y whiUw e ger 2|
(Figs 6 and7)

@E X FT &Y 7 ® | T e dag & w9 A foran s
2l

e X AT Z g1 % % 3= 36 adel & ary [y aa a%
T &1 TfhaT &1 g |

31



Fig6

IRREGULAR HIGH SPOTS

FIN3112416

T & dFAE el @ el AL AUAT F ST & BT &
& ST e 7 ITINT o srar 21

Zq qfEor & 1 & Adel Y AR ©C H I qd€ W TH
qAAT ot % € § AN g9 T &l A8 T SATAALIT T ALY
< & S TH AT AT 3T ST g |

faffia 37 a0 9% FF I e artd gure, d=er A
qdTe 9T &iar &

FOET & T @y wiel # q |
e F U g9 gU e U9 F T &R |

Fig 7 FLAT SCRAPER
HIGH SPOTS

WORK

FIN3112417

u# =1 faafRar (bearing) aed &tféet &t it & 97&8 5 & 10
3 f3aTE 3 € S} F X & 918 aHd g & ddsl I T cm?
au &9 7 (finishing) & &1 (Fig 8)

gfeharent &1 ad a% et S a% & & Y A Z =57 @
ATl gae & g oE T J

ol T TF AEHA F AT TH 3T 2|

&

wie X ©e Y Y Z & aro el o «feh i gt U aet
g | g9t i ©ie s aoft frerdY @ st @it i wie g 2|

AN ©C % {oFT Bhae @de A ATETeor a8 &7 a e i |

I UF SHATALOT T & STAT(h BT &F & Ul H TSt a%e
Uk GhY Al &1 (e qT adel & qTeY adel & a1

Fig 8

----------

FIN3112418

FINISHED SURFACE

T W & foT uw @ # @ ity s s
T iy F ST & g @ 9 S

YT ARTE] SUXIh TTHAT & ATHT AT el it oA
H 3 DT N AT H T e e fafirs g we
qaE IS FA

U Fe @AY &t aw w1 (Sharpening a flat scraper)

SEEW : TT ATTH FEWAF SN
o TR MY ST & TF Wi T HT A FLAT |

A B H AT TS i ST & e F 3 %
FT AT 91T HIAT

TR % I atfa arT & g=w & forg giafeaa w1 fF dewea)
a9 yEeY & forg oftaer &t =raeT w3 2|

yrEfeT e wE U9 &1 79w &0 | (Fig 1)

IS AW & AT IS UAHIH ATHATES Ht Faw arelr afear
(wheel) #ata# gar 2|

T I AT AERT i F N FaT 7 A% F AW
e FravaFar & ar gHE| w9 |

FIE ATt U FT Eleg HIAT AT A W L &t AT wE H
THIT AT (Fig 2)

FATAF AT AAE TG HIA & [T AT H GLAAT & A AT
12Tl (Fig 3)
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Fig 1

FINE GRAIN WHEEL
/
4

&

S

o

Z

;

Fig 2
ENLARGED VIEW OF CONCAVE END
WORK REST

] ~— .

3

GRINDING WHEEL g

zZ

ey

ferhe FaR T & forg FAAE & 619 T @i dat foarr
TrfeT|

Fig 5 # fe@Tq 7T & AT 98et &q &1 J=AT30 |

Fig 5

B
/\q

FIN3112425

e u= T (Movement) & AT d TeIX 9 &g f&rfa &
GIEAT T@HT HET &7 3fq fobar ST =nfRw | (Figs 6 3% 7)

GRINDING WHEEL

FIN3112423

Fig 6

FIN3112426

I BT Fraise € ar fafersia Fratge a1 S & afeat &1 g7
AT TMev | (Fig 4)

Fig 4 N@LE

cuTT":T o
(6

FIN3112424

CEMENTED CARBIDE TIP SCRAPER

I FYq FHT TF Wed T ITANT FF |

ERET U (sharpent) &t @wTHA T ST =Ry | &tfeer
grefew fove & fAsToaT & iR &da e wae #2d €

Fig 7

FIN3112427

FHIET FIOT F4T BT =112y ? e g =iy
- Y 7 et @it - 60°
- sifaw s & fog - 90°

Teares ud fafewior : fFew : (NSQF @R - 5) : st 3.1.124 & wwitem Rraia 33



Sarew v fafawtor (Production & Manufacturing)

fev (Fitter) - st - 1 s 3.1.125 & awitte R
e e 7w (Template and gauges)
SEAW : T AW F 9 § o1 fawaforfaa w0 aw A e
o I FI ITIT AT FES & ATT TRATRA FLAT
o TS FI ATATIRAT T THR FHt TR HLAT
Faed (Templates): SF a1 w1 e Sged €ia e o
& 7% 2 & o aERE ¥ e S AT A o & °
AT T IR AT Srar | S wege a9 ot w2 A TEMPLATE
2|
Feed % @ (Benefits of templates) ~\\
1 @t AT F G S AT S AT & a % o s @/
STET &% THI TTEH Ft ATITRIHAT 1T & q&T Sl HT TANT TEMPLATE
‘ﬁ,‘q‘[ - %l TEMPLATE
_— N
2 IS UX & TE WA AT BTH FT TSNS FT AT g
fﬁ ﬁ' Eﬁﬁ' a; _%_Q_ sf'T a_rnﬁ_ a; ﬁl‘q WW CHECKING ANGLES WITH A TEMPLATE %
BAT & IRT AATSE AT T & qAAIA ohAT ST 8 | fig 2
3 abasat 41 anet b oz 3oe & ard aed | \
4 IS T A GH=AT BT ST HeA HT U G ATHT % &7 22)
¥ gdr &l
q? a’ Tlg (Information given on templateS) CHECKING THE CONTOUR OF A RADIUSED CORNER %
meed ¥ ford MU fAwTgETe 8 awd @ _—
ig
1 e a7 Fgde TG
2 T FY AT AT AR
3 HET ATIIIHRAT WOODEN
4 a-%-rr ?Tr ag ﬁé_s.r CHECKING THE CONTOUR OF A ROLLED PLATE g
5 fefemr strawa=ar
6 far Ay Flg4 ANDLE ST'SE:E(TTgﬁgﬁ/IiTE) CYLINDER
7 sHEer e e
Fig 1% 6 a% faw=mar @ & f& i & @1eam & &9 § el
T m L TEMPLATE USED FOR CHECKING CONTOUR OF é
Fig5
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Fig6 350 350
| |
| | ©
2 B
o el
TN N
; | ‘
I | I S
T T <
@250 A ‘ @250
|
;

FIN3112516

CHIMNEY SMOKE COWL

Fig9 UF @i & Mo gia®r faamn € e a1g (g) e
FT UF ATEAA (g T ST TATHIT AT80! BT T TTART & T
& % a9 UFATAY | SIS & ol S 36 S € | 39 Ierew
T TFTEY ATCrERT & Tsh d<® & el Tl ATE =8 & ST
2 ST gt Aferrent & fi= # g 459mm Fie A7ers 1.2mm
2

Mewew & fmior &t = ¥ foo dew w1 STEnT
(Templates for setting out sheet metal fabrications):
STeferaeT & FHRON & TAT HA e A I & Tl e
g &t e #e % forg %€ ded am 7=a € (Fig 7,8) # 4u
(smoke cawl) T A9 fR@Em=T Tet us dmee #Y ATavwdr
AT A,B 9t C & form eiges it st fbam o & it o
o wmest Ifea Sew aAt & wie 7 fufed Frmr e |

Fig7 FLANGE ALLOWANCE
(ADDED TO MITRE CONTOUR) SHEET
METAL

DATUM LINE

.
NP

335
N
480

WIRING ALLOWANCE
(ADDED TO BASE OF DEVELOPMENT) —

LAYOUT FOR'A'

FIN3112517

Fig 8

700

500

LAYOUTFORB&C

AN EXAMPLE OF THE USE OF TEMPLATES

FIN3112518

Fig 9

FIN3112519

THE COMPLETE TRANSFORMER

Fig 10 o &t o= fasme Gt feaman €| o av ot smare (o
arze) AT fHfea g Se € | 58 YT & S i grE At
T pur-poses &1 AT F¥ & forw sy &t st & &\ &
oI TarsT T Set & dse # & AT ST ST A1 |

381mm

PATTERN OR HALF-TEMPLATE WITHOUT JOINT ALLOWANCES
SQUARE TO ROUND TRANSFORMER

FIN311251A
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& e 7wt (Screw pitch gauge)

I : TH UG & I | AT fAwferfad wt A aver g
o &5 g = & SRS w Tar
o oF g = & et wt Far aE |

w=e (Purpose)

9 & fora & weum & fow g O A & W § qwr Sar
g

I & WETAl &1 gorer & forg off 58 &7 F @ v 2|
femfoeT® $=R(Constructional features)

U% 8¢ & &9 | THad o T &8 =il & a1 fU= a1 a1 g
g Id% =i Us g9 &wes U fuw & foru € e qae @ &
sffe & a9 Sd & 1R & (Hard) &6 sta &

3o & U= i et # fafewr &@<< 9 & (BSW, BSF 31f)
I FA & [ =€ U B I¢ Bld & A Afgs Azt & &
g

T® =i | 9 F7 Trwred 25 ffey. & 30 fanft. war @ =i &
e g® =i ¥ sifed & & o = & &= o I g
g

& 9 A 1 F § A 9T @l A1 9 & forg = A
I &g 9% 9% e =ney (Fig 1)

Fig 1

FIN3112541

SCREW PITCH GAUGE

& = 5 s Fed qua @war g = & o, =t
FT T TR qreAt & FuT w@ar =7irey | (Fig 2)

Fig 2

EXTERNAL

INTERNAL

FIN3112542

AT ud qm FwrErmen 7w (Simple and standard workshop gauges)

SEAW : T AW F o § o fawaforfaa w0 A av i

o T 7 e o1 = Ear 8

o HOY TS & AR T ST & I &
R aREmERT A Faw &
s ¥ T & (FEfAY) F R |

o TFA AR S, ok A9 W7 g &R e W s S

o TR A F GL=AT T IGART & a0 A |

IeTwm wa fkde 7w (Radius and fillet gauges): F =
(STtar) & faaT= e7eraT 2 &Y & S 9 Curve (F9) a9 ST
2 o wmr: IfReww sraan fivete #F=T SmAT € | SrHaAiY X e
T SATHIT UF STH ST 9% 347 Tear & | U7 7ot fSr7eht ST=r

gEeY (=) & famer ax AT &1 =% w2 % forg fobam
ST & 39 fheie Fed € Ud fee # 3% & & forg o =
FT ITART T ST & S fohore 97 F=d € |

36 Iare ud fafawior : ke @ (NSQF @R - 5) @ stvam 3.1.125 & qwifea R



Fig 1

FIN3112551

— fafemr wex e a9 = feww #t 9% #r | (Fig 4)

Fig 4

CHECKING A RADIUS FORMED
BY AMILLING CUTTER

FIN3112554

Ifeaw wd fheie 19 #% =i€ & 4< ® ST gl ¢ o swaT
T W 9Y geeY § Hiee fhar &1 @=war € | (Fig 5)

32 BIe e Hed &7 TRIE ITT FT a9@T AT & | T
ST A (St TX YR @ e e A e &
gt (Compare) #%# =& f&ar ST 2|

agelt i (Fig 1) § Stta & arexr Iaw it (o 1< & 9%
FIA & ITANT FH fmm w@w €| gadt Amgha (Fig 2) # siafes
Component (i) # a= g4 Fillet # Fillet I & =% &ed g2
famar T & st s e e @

Fig 2

~

FIN3112552

— oY (STfe) & foreme & Yfeae &t ot & fameft etmpfer & srgame
File f3ar sir et & froum &t 5= &=Am | (Fig 3)

Fig 3

CHECKING THE CORNER RADIUS
OF A PART BEING FILED TO SHAPE

FIN3112553

Fig 5

§-| FIN3112555

T G | TF =i ¥ Iea9 U fhoe 4T & 9% FA
STaeT gt & | (Fig 6)

Fig 6

EXTERNAL

INTERNAL

/ EXTERNAL

INTERNAL

FIN3112556

Td 3 8¢ ¥ a9 v fhele & 9% F3 & ford AT - STt
He & = F1 grau™ gar & | (Fig 7)

Fig 7

/ ]

INTERNAL RADII EXTERNAL RADII

FIN3112557
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AT =S F SIS § S-S AT T TFHaAT & TH THHT
qES e 9T I (ifFd) gt € | (Fig 8)

Fig 8

—

FIN3112558

g
]
4
;
:
:
E
p
:
¥

18 7mma* RfF05mMmE T H |
758155 mMm& fF 05 MM BT H |
1558 25mm & @ 0.5 mm& &a 7 |

STTT-37elT IsT oY IUTe 8l & | | T T ST § A(aieh
Fare e Sa gl @I 1 & 100mm# 1mm & &9 §
& s | (Fig 9)

Fig 9

FIN31125569

IR ST ITANT A F TE IE 9% FY of o T8 AT & TF
ZeT g1 7 8t | ha & Burr &t 8T A |

FEAEUE & ¥ H At
T & 37 9wt ( Leaf ) ® g+ forw Iea® #t 9% F<w &t

Fig 10 & femamar mar 2 & fhere &1 Yfeaw ua sy Ieom aw
Tan & | Yeae & oA 9% #A F o s W & g # |

Fig 10

Vg

FIN311255A

[EERUEEIRICRCEIEGIETE il s e R B e R TS

gfe oo feaw &t 9RE 9% T TEd @ at 9% A9 & S
F |

Figure 11 & f@mar mar & & stfer 1 I7w a9 & Ieaw &
e & |

Fig 11

L

FIN311255B

Y 3T (3T STame &7 967 &7 €, a9 997 39 | Hiferer

EAE LS

Fig 12 ® guttar & & #rfave f& stt= & forg o o <=t a9
Fr ave e smr =1ty

Fig 12

FIN311255C

fe? A1 ud a* 7= (Feeler gauge and uses)

favigam : We) A9 7 #F ge< ud W (Hardened and
tempered) & F JAT-3AT AT F =i Bid & off & &
¥a # ot @ ¥ (Fig 13)

weis afet (Leaf) ® 3@t wters sifda &wdr €1 (Fig 13)

\
S
N
FIN3112550
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B.I.S. Set: W@ #F & ATATX HA< 4T % 4 &€ 8 2 |
ST fof =S # €T % SAGATE UF IAST WIS % SAGATE AT Bl
g (FFaw .03mm & 1mm @F .01mm & &9 # gar ¢ |)
AWAR T =S # a@rg 100mm et € |

SELUSA

Set No.4 HHAT A& & AGAT 13 &€ AT - AT AleTg
FEA e | S g © |

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.

TAX TS & AIES T ATIAS AT 1T © | Fored e afeat
(Leaves) & &< ® stferawan afkamT (Dimension) # &&AT &
FATAT ST T |

fSt& (Dimension) STTATH &t 3% f3HaT ST & ST AieTs ITART
Y T afert % aerEe gt & | afe afvr & e e s
&= &7 sgwa gar € | 37 I F A & ITIART Fd a0
T AHT & ATEAFAT Bl & |

FAT A FT ITANT

— matting part 7er & gL & FTA@ HLAT

— & O T & 8 HLAT UG =T |

— Sig ® AT = F o e ud Few @@ & di=
AT de FeAr

— feufRer f@@a (Clearence) &t Sit= AT Td ATYAT | 3197
% AT | Tt Uh AT wfaia weer ear e | (Fig 14)

Fig 14

FIN311255E

i@ 7w (Drill gauge) -3 57 & AEATHY STET AR
oTg T gaHeT 81T & | foEw &% T - T &| & AF %
foz (Hole ) & 21 &t (B%) &1 smae (=) 9 &t &
qT| It gtar 21 (Fig 15)

Fa¥ 3o ud e fgar fiw # 3o &1 = gafya fgar aw
& {7 SaT € |

Fig 15

250 ) 6 v
E

wQ o ()
0,

1O 323 w

~
¢ w
=z ©
o
S »
N
FIN311255F

3o wrEe swEfRw A= (Drill point grinding gauge) : 3=
arEe ST I F 118° %7 &Ivr AT & | 118° Hivr | ATEE
q¥ 5 % ATi#A (cutting edge) it @¥aTg A9+ & forr siferd &t
g | 39 T=fa # a€ g 1/32 9 & MiwA | sifad gar & |
(Fig 16)

F I g 1 6 K XK KK
R
B

\‘?;

I 2 3 4 5
@L‘\‘\ SN

N

FIN311255G

T T & T T TS 28 edr & | 59 2 & (Knurled
Nut) & FeTar & & I¥ qISHe STaT e a1 1 asdr
g |

6 ST AT ITANT feawe fgar i et g Remdfer w2+ & are
I8+ (cutting edge) 118° & IuT &t = & o fordt fawar ST
e |

A=Y 1A (Centre gauge): 8= i< gewe UF ¢S &A1 e
FT a1 gtar € | e gera: ITwT e @ 9% #fen o
F ATEE SFUAT S FXA o o T TAT & | @ AT A Ie W
9 9% FIA & [ord AT a9 B & | B A | TF eaer o giar
& foraw fafser g & 9< %1 9o 3 T ear € | ud g e
ST YISV & HeX & included Fvr 60° Ft =% Fed 7 off
giar & | (Fig 17)
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Fig 17

AR 9% Fled & ford, HET g # Hed 19 6 & &=
TEEar & de far smar & | (Fig 18)

ﬁ) FIN311255H

Fig 18

SalaS

S ¢UE 9T FHTET AT & &1 HeT AT &7 ITANT FST T SATAL
& g & ufeew & @ @< B smar @ | (Fig 19)

FIN311255I

Fig 19

e —
—— Illlllllllllll WG

FIN311255J

TR 9T A (Acme thread gauge) : 9 & ot Ft I13TE
FXA TN T A HT ITAN XA © | UF g @A F a8 %
Ty de F¥A | o @ I gar & | (Fig 20)

Fig 20

A

29° THREAD TOOL

FIN311255K

AT & fOATRY OX S AT 81 & IS ITANT UAH U F (dafaa
9S X 39) A AiZE & HEl |G H 4% FA W a1 S | TS
grewe B &ier &7 a1 giar € | 35t e ifgs yorredt 7 off
T A I BT & |

@ugE g7 A (Standard Wire Gauge) (SWG): &=
ST fFEft 9”& Arest & AT ® gtar @ ud fa ofie &
Hierg AT ® oft gaehr s g 21 (Fig 21)

Fig 21

-
S
-
oy
s
©
>
(=]
.
>

WIRE BEING CHECKED
STANDARD WIRE GAUGE

FIN311255L

A IHA AT A U geii o1g a0 (o6 giev & | formay aRkfy
T Ued - 934 FH H 81 U (e 8l & | TAF e & e
§ "afea uF A< T gar & & & g & o forar giar 21

ST {9 UF A I1AY & AT &1 T&(d FAT &
-G A T FeqT &, 0 & 36 =TT & ATHY FdT JaT 2 |

i dea #Y MeE UF arEN F7 | AT A9 a5 gefia
XA & | Eaer 1 | Al a9 T@) & auger 9y &1 & v
ofic Aed &7 e SIHed YUl § g9rrs T & |
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A 1

IS 5049-1969 F AATIF AWF AT AT A ITHT TEX T mm |

SWG ¥ Hatfas amaw der 1S:280-1962 mm % SWG ¥ Hatfas ar & 1S:280-1962mm &
ﬁaﬂé* qEIT A™ wﬁ}: AT AT

0 8.00 19 1.00
2 7.10 20 0.90
3 6.30 21 0.80
4 6.00 22 0.710
° 560 23 0.630
6 5.00 '
7 450 24 0.560
8 4.00 25 0.500
9 3.55 26 0.450
10 3.15 27 0.400
11 2.80 29 0.355
12 2.50 30 0.315
13 2.24 32 0.280
14 2.00
15 1.80 33 0.250
16 160 34 0.224

36 0.200
17 1.40

37 0.180
18 1.25

38 0.160
- 1.12

39 0.140

40 0.125

Tio| Y e & e (Gauges and types of gauges)

I : I IS & ud | o fAmferfaa w1 w7 aw g
o AT FT ITANT AT AT &1 g wY
o A F ATATIHATY MY IAF THRT F TRANT FL

= (Gauge)

TS AFAHAR AR AT @ GAT % HIH § IeE ATAH H
ST FA % forg 3eaaTer (AfReqw Suswr € | 78 AR 9 adw
AATAT F faT, 92 TH I¥ IATET T AT FHeA & forg f&aw
SAT € | 98 AR ©ie & JA7 & ST FWT ITAW har gar
g |

7w 1 @ (Advantages of gauging)
IqTE H astt & et fAfde et & fae g |

TINET & HIel G &7 vdear A e Aol & gwfea
g e |

ST AT & T A godT # fFwrEr € |

nifowT & forg ST fFg S a1 S9=RT (Instrument used
for gauging)

1 &7 @ {&r =
2 aFifoa =

3 @A

4 w o =

5 I T EE AT
6 TR AN

Iarew ud fafeeior : ffew : (NSQF @ - 5) : s 3.1.125 & "t Rrgia 41




FAATHRR @ At F wFw e (Types of cylindrical plug
gauges)

gieY R T @@ A9 (Double-ended plug gauge) (Fig
1 and 2)

Fig 1

FIN3112531

DOUBLE ENDED PLUG GAUGE

Fig 2

FIN3112532

wifa = A= (Progressive plug gauge) (Fig 3)

o fafervgiaer @t s #1 s die et & il =
Sra &g faaT AT 21 ‘Go’ R fog # fA=rett @ @@ ‘No-
Go’ TSt & FHULT HHAT T F AT & | SN Ft AT T AT

5
S

PROGRESSIVE PLUG GAUGE

Fig 3

FIN3112533

@ f1 At (Plain ring gauges) (Fig 4)

Fig 4

FIN3112534

FEGUST & ATET ATH Ff FAF HIA o ITHT TAET 6T SATAT
21 ‘Go’ Td ‘No- GO’ ATESI T STH F¥A o oIy STelT-3Tel T AT
& ST T Smar €1 "No-Go’ 9 &t gg= AferT &t T8
Ade I¥ UF ToogTe @i g1er f Sy 2 |

9T <@ 7w (Taper plug gauges) (Fig 5)

Fig 5

END OF COMPONENT MUST LIE
BETWEEN THESE LIMITS

L

—>

FIN3112535

= AE FUaT A9 U & g Jrar @ qur By A ans
qAT 39T AT FEAT H AT F oI g FAw f=r Srar 2
fRuifRa mewE a% a9 g & awwar arfey qur ad The &
fhe T =Tfeu | @t 3w ud fow & wer e &1 arerd Ted
T 7 &ar 2|

9z a1 ftw (Taper ring gauges) (Fig 6)

Fig 6

END OF COMPONENT MUST
LIE BETWEEN THESE LIMITS

FIN3112536

faeft 2R & FTer AT qAT IHST TRYEAT AT A A 2g I
THTY & AT &7 T T St @ | {1 51 & us 3w st @it
2 3T B¢ AR W uF 99 sqEid T S € 9 ‘Go’ ud
‘No-Go’ faamd g a¥ sifea &t st &1

42 Ire ud fafawtor : ke @ (NSQF @R - 5) @ stvamw 3.1.125 & qwifea R



T @ TS (Thread plug gauges) (Figs 7 and 8)

Fig 7

FIN3112537

Fig 8

N

b

GAUGE

FIN3112538

AT AT # o I3« I g7 ‘Go’ & "No-Go’
T & frar star g, e Rt daamsre o a9 & &
swifer &tar 2|

T R 7t (Thread ring gauges) (Fig 9)

Fig 9

FIN3112539

T IS R U A TRYEAT AraA & forw s A AT S
I @9 § UF gEeR 57 aar € 7 arg & & Bl a
gid € 7 B A g UF ¢ & gir 2|

@9 7 (Snap gauges) (Figs 10, 11, 12 and 13)

Fig 10
GO
©
j)]
o
<
09 ON
S
&
PLAIN SNAP GAUGE 5
z
Fig 11
ADJUSTABLE
ANVILS
a
&
ADJUSTABLE SNAP GAUGE 5
z
Fig 12
THREAD SNAP GAUGE
'NO-GO' END
8
&
'GO' END 3
z
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@ T &1 T ratfa deren % e # qEsr @ S AW
& T AT 0 A5l T (WA Fed gY FH & & T IrSA
#t oftear & St Fear 2|

Y A T C-3THY | Sl & a7 S I aret a7 &b
sftaw T FAaw Fwre % auEd g A g 8| 94
ST f3RaT ST at F ‘Go’ A § a¥aAT ARy qur ‘No-Go’
'GO' END ﬁ?ﬁi’ﬁﬂﬁmmﬁﬁ|

ROLLERS

Fig 13

'NO-GO' END
ROLLERS

THREAD SNAP GAUGE
ROLLERS TYPE

FIN311253D
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Iare wa fafor (Production & Manufacturing)

frex (Fitter) - swsei - 1

v 3.1.126 & awifua =g

e st (Slip Gauges)

IEAW ¢ T A F o § o faaforfa weF aw av i

« fRT s F e v q@T

o o Aw # e 9 & T # saEg

» WUge AT # forw & F8w q@

+ {7 TS F STHNT FIA AT AYATE AW ATeAT AT |

fem 7wt (Slip gauges)

ferT e 98 W ' §, R aRee awE # A & forg
HEF # q¥E TG fohar star €1 (Fig 1) & @< & o+ &ia &
AT 3H FBX HT Y &A(F 81 & T A aATfia T4 F a1
I IS AT & & a B 8 ¥ W FBEGA FU AT
ferfmwr % fow swr STaRa B sa @) s =1 &
A9 aret g1 fadia e wwe Afvd qor 9 fawe Afewgar &
ffeaa aEs w guR g 2|

Fig 1

/ SLIP GAUGE

IN3112611

T foo e fafver e F g fAfvw/#E @ § faea 2|
(Fig 2) (Ref.Table 1)

FIN3112612

FAT-STeT fFrT ST T ATIH H ARy us (Afvaq aes
AT ST "@hAT 21 (Figs 3 & 4)

Fig 3

poBoN

FIN3112613

Fig 4

FIN3112614

XAt (Wringing) ATt s-Ta @@ &1 sl &7 smae & o
qror Strew & e 2|

ferT I % 3T @ WS Al & I farEedr & ar
A FE1ES & ad Sieded T ff 8fd ¢ | & /T i1 9% &
gl gY FE B @G B & a9 | IJTAN fHY A1 2

U2 (Grades)
o '00" wiRyr=at (Grade '00" accuracy)

7% e calibration 3T & 5@ s @ft I &t A |
| & forg | &1 ave STEnT far sar 2|

uiT '0" wiRyr=at (Grade '0' accuracy)

ag fAderor & SPwr & aar g fadiew I 2
o | afyr=an (Grade | accuracy)

TRYE T W & AGIAN & forg Fwrrrer i |
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ug |l aRyr=ar (Grade Il accuracy)
AT FTHIAT ST & forg |
B.I.S. &t @xgfaat (B.1.S. recommendations)

e s & @i d=| Ft 1S 2984 F AT RFwvs fhar w
glae

a0
. AT
Azl

T AT 1 TN FRQ AT G A>T AR qTA
g @ W A fag)

- ot ffesa a0 & a9 g Set % 999 & 9%, #9 §
FH G&IT § &ATHl HT ITANT F< |

- o awr &Y e v aug qew a2 fe 9w & R
I FX JIAT TIE SIS H AT | HL |

& I F TR THE AT F gE daE oo T w|

afT I B, AT Gl HH I qA@ TAT A HT ITANT &< |
(Fig 5)

Fig 5
PROTECTOR SLIP

PROTECTOR SLIP

FIN3112615

START FIA % T1 ST & T4 & {70 &7 F7 Fre SgreaieEe
T ATE HY g7 GEIIH Stetl &1 o |
STIART FXA & T FTAT SETFALEE & AT TZICTaH STl F geT

3| gAE & ATE FIA % forg ATWX #T =T8T (chamois leather)
T ITANT F3 |

2ad 1
e At % Tt @
112 §t& 1 q2 (M112)
I (mm) g (mm) | 9= HEn
Special piece 1.0005 1
1t series 1.001 to 1.009 0.001 9
2" series 1.01 to 1.49 0.01 49
3" series 0.5t0 24.5 0.5 49
4t series 25.0 to 100.0 25.0 4
] 112
103 9| #1 &2 (M103)
I (mm) 9T (mm) | 9=\ # gen
1t series 1.005 - 1
2" series 1.01 to 1.49 0.01 49
3" series 0.5t0 24.5 0.5 49
4" series 25 to 100 25.0 4
I 103
46 fi= F1 AT (M46)
I (mm) g (mm) et N FE
1t series 1.001 to 0.001 9
1.009
2" series 1.01 to 1.09 0.01 9
3" series 1.10 to 1.90 0.10 9
4" series 1.00 to 9.00 1.00 9
5" series 10.00 to 10.00 10
100.00
I 46

46 Iare ud fafawtor : e @ (NSQF @R - 5) : stvam 3.1.126 & qwifea R




faftr o & foo o ost #1 === qun faiwor (Selection and determination of slip
gauges for different sizes)

IEEAW : W FEE F 9 | o Fmfored w1 #w av s
o faftmr wmEet & forg R w6 feior wem)

uw fAfvaa ast ST #= & forg sifgeier A # g9 e
ST T TG HEAT BidT & a9T fq w7 &t (R &3 o &

112 frat ) w@r (M112)

R T 3¢ e 3 I (mm) g (mm) et Y "En
foret ffeaa arder & forg e st 1 === aed |a e s 1.005 - 1
%Wﬂﬁ?%mﬁ,mmmﬁaﬁﬁﬁ?aﬁwﬁm 1.001 t01.009 0.001 9
3% # 3@ | e 3% o1g & AW & forw stfer o s &t s 1.01to 1.49 0.01 49
G AT ATIAF ATES ITALT S dF T FHT FAATE F97 0510245 05 49
kAl 25.0 to 100.0 255 4
T (Mewey feorw wt sunn 3 famr) Example (With-
out using protector slips) Total pieces 112
112 g #7 g=™ar & 44.8725mm & @TssT &1 gqmT|
(EFa 1)
Fig 1 1.0005
L
1.002 ——(:
1.374,—— ~—\_@
165 — . -—@
250 —— -~ %
Eec |
Fra &t & o= T
. TS ATaE AT ford 44.8725
. YW & =Y W A /T ae 1.0005 subtract 1.0005
T TIT FY
43.872
. W W & T &7 =5 w e 1.0002 subtract 1.002
FET AfaH 3 af 42.87
. e w0 & R &1 = W
Srew s e @i & aur ot 1.37 subtract 1.37
0.0 a1 0.5 fw i &1 S
. T w9 F T w9 #YoSr 16.5 subtract 415
ferT & fApeaw shft §ifvsr &t 16.5
EIEa (41.5-25=16.5)
25.00
. Ut T & = #w S et 25.0 subtract 25.00
3 i faenfod %
44 8725 0
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ATdr @ #t Wt (Maintenance of measuring instruments)

SEAW : T AW F 9 § o1 fawaforfaa w0 @ av i

o gz AT = F "0 & for R AR A T Iu Sar

afRyrE ATt AT T IeATE A IUETT F FAE @A S ASA
e v E1 W & I dee wdie At ' 2 aw
weaqu & fF SuaRer # 9t @t SEEr T & ar e
AT A TEWT FY TAT S/ a9 T |

ST & s=a (Protection against corrosion)

AT FT I=T ATedl dAT AT & THA & HLT ITHLT F
ST o7 @A &1 ThE a9 |

SUHIV UX IFA ek AT (Fgiforad Seft) & adelt 9Xd
TR & S & FEra fHar S @war 21 (Fig 1)

Fig 1

Q_‘P FIN3112631

A T & IF q€ ATaT FT o F ITHr A= ave
| q qUT AT AH & E 2 |

AT &7 TAC! BT ad & (o7 ATV &F TAS HT ITAN &< |

e S 1 STERT & 919 "/3T FEA 3T FES @
JF FY qAT AR AT @700 |

I AT T F FUN B &SIV | HAEIE Y G &F HILO AT
STHI G G % (A9 a7 STHL G &F T 2| F o
FEet &t off @Ud FT THhd 2|

f&rT 5T & AT AT %W & i oTg & a1 0 F 3% UF
gax¥ & fausw & off s s | (Fig 2)

Fig 2

FIN3112632

FAGUE T ATIA T # Ter@ar & a¥ &t zerd | (Fig 3)

Fig 3

FIN3112633

TTE FLA F 18 Flad SZFANES FT TS % g AT &
TUSHT ITIT F |

F HA T ITHLOT B TG & oY Shee 9 AT wae & A
STIRT & |

IUFIUN & HEALTAT TIF 1 HE AAqT I¢ A AT
# Ty e w2
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Iareq ug fafvstor (Production & Manufacturing)

frev (Fitter) - smsaelt - 1

s 3.1.127 & 129 3 gty et

fe 7w Swmmem (Slip gauge accessories)

I : T AW F A § o fmferad wwf wve av et
o fem A9 & Ty STt R A aTet SqETEEt F A S|

o faftr STmeAt & SoEnT FamETl

T i 5t o faiy wEadis & A STEnT ey S, at w5
e Fr 6y o7 a6 2

Tt T fiadt qEst ® "= (Measuring external and

internal sizes)

T T T ITANT AT TAT ATARSE AT &FT 9% F¢A | {27
ST TFAT 8| 39 I F for oY & AT I TRYEAT AT
iy STeret 1 @ IuAhT AT star 1 (Figs 1,2 & 3)

Fig 1

FIN3112711

Fig 2

FIN3112712

Fig 3

FIN3112713

I AT % e (Fig 2) ae<t a9r ATaReE AT o & forg U
o 9% 79t ade qur gAY Y OX gHTEER aqe w2 | R

A EleeY H F3 FGANT F forg ITAwr fFFar S wwhar 2|
(Fig 4)

Fig 4

FIN3112714

=g T Y avE IRt F3AT (Using as a height gauge)

a9 =tiw (Fig 5) feerw AT gieex, whrgax @rgve (Fig 6) aur
Aa9® frT A & ITANT & BT AT TATAT AT ThaT & | g7
THALS § AT T 85 A (Fig 7) 98d Y& AASE F &
fore Iwerr fEFar strar 21

Fig 5

FIN3112715

Fig 6

FIN3112716

'S
o



Fig 7 Fig 10

FIN311271A

Fig 11

<
FIN3112717

FIN311271B

ga T & fow (For drawing circles)

ferT 9 ey, e &hgav (Fig 9) aar ws &= fag (Fig Fig 12
10) & I7anT & fafsw o & = (Fig 8) I S @
1 (Fig 10)

Fig 8

FIN3112718

FIN311271C

Fig 9

st &t F=fm & =t WA (Checking centre distance
of holes)

Ry s ot #F qewmar & st & 99 4 d= g
F YEAT AT AT q@HAT & | (Fig13)

Fig 13

FIN3112719

%/
=g ® S (Checking height)
aa aur ferT A9 Y & Aty wie oAt (Figs 11 & 12) &
START FXA I TAE & FHATE A=t AT Fhedl 2 |

FIN311271D
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TrEa I aur few 7w @1 swnT (Sine bar principle application and specification)

IEAW ¢ T A F o § o faaforfa weF aw av st

e {EH IR F REia qamn

* T I H At wit fafdred wwAw
* WIEA T & ALY ST

o grEd T F faftmr sw=hT samT)

TS 9X T S d9T F F G B & o wh TR
aft @ 21 (Fig 1)

Fig 1

DATUM SURFACE

FIN3112721

A1Ee I & frgia (The principle of a sine bar)
area e & feia Geamfar waw o smaRka 21

FUHT ST § FAT FT ATZT FOH AT AT TATH &
A W Fead wearar ¢ | (Fig 2)

Fig 2

OPPOSITE SIDE (A)

ADJACENT SIDE (B)

P [ FIN3112722

g e fhar S & aea g #5 G #on § 8 w9
forg ferea TSt &1 ST T s 2|

T AT & oIy A<h| ©ie a1 qIfhar 9l Sew ade I8
Far 2|

e a1 &7 A T Stew aae b W a¢ ) ™ 8, us
FEF 3o FATdr € (Fig 3) A3 a1 F97 (C) a91ar & o
ferT st @ faudia 9o (a) a2

Fig 3
SLIP GAUGES

B g
DATUM SURFACE é
Opposite side
Sine of the angle 6 - —PPostie side
Hypotenuse
A
Sine 6 = —
C

@191 (Features)
e HIEH & d a9 T (A o 2|

T adE AT qur affr awr afkeear & el & g
gttt 2|

T % Al (O I FHE A & af [ T 7w g 2|
Tl F g ¥E@T AET I 1 FILT AAE & AL et 2|

oe & Ao &g %3 eia &1 98 WX &9 &34 | a9r q15T
T &l HIT @ 9T Figd § W a8Es gid 2|

AIET A AT qETS Al & bt & oard @ gLl gt 2
graa: 100 mm, 200 mm, 250 mm and 500 mm &t
arEst ® e €1 A Y # aes Iad awrs J Afred
o Strar &1

T

AT T & ITANT a9 a7 Jar1 &, 59 1 e & &9 31 39
FIfE & TRIYEAT T ATTEIHAT BT
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_ i # AR (Fig 4) — wmeffifT & fore &fET e (Fig 6)

Fig 4

Fig 6
Qz\?

FIN3112726

FIN3112724

— Wit &< # (Fig 5)

Fig 5

FIN3112725

ATEA R a1 FAw 7t & SwT & duw @ < (Determining taper using sine bar and
slip gauges)

SEAW : T AW F 9 § o1 fawaforfaa w0 @ av i
o T HN F JEAT F AT FIAT
o [ For 9R AT A7 F T=g A 0T FAT |

HIET A HOT B I (e B TRY&EAT § 450 FT dF TH Fig 1

fore & 9 a% S=ar 2|
| e\@\*@
ATET aT¢ &7 ITANT RHifad w92 mamea & | ag VB

A ryet &1 #of qur fer i faoda y=m a9 21 (Fig 1)

A
HEIGHT OF
SLIP GAUGE

@
FIN3112731
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T H9T F FPFar A==w (Checking the correctness of
a known angle)

T 2 & T Teet ™ AW At Hi7 & forw I e aw
IS T 99 e |

T F = w7 5 = /T ae @ wEe & 9 S S
Tl 99T H ATET I X & | (Fig 1)

ST 3% fRFeT UF g W AT A BTEE A # WS
e sraT @ o & S g 3w e & vedt fafa A a@e
FIA T AR T YA F 8¢ FA ¢ | (Fig 2)

Fig 2

Z SLIP GAUGES

DATUM SURFACE /

ST & HFAT At gadl fRrfa # gE MY w o i | afe g
FE AL B, a1 H07 e ¢ | AT B I T W 3feaey
FRT g AfEw R o a% feaw A1 9% it I91E F UgEe
faeT ST aar €| arata® For A A S awar @ qur afe
Fx fa=am e, ar o= Ffe srf|

FIN3112732

e At &1 F=E Y ot Y fafr (Method of calculat-
ing the slip gauge height)

3IerE¥ (Fig 3)

Fig 3

25°

IarEeer 1

200 mm &% GTET 9 & IIART & 250 %07 & forg fera s
N FES AT HLAT

Sine 0 = i
c
0 = 25°
a =C Sine 6
=200 x 0.4226
a =84.52 mm

T sT #Y erraEd FATE 84.52 mm g |

sine O FT A T 39 & I AT AT qhal & |
(FgRw BeErnidE e W)

AT a1 HY A ¥l & (oY GET a1¢ & ag (s it
areeft off ferdr 21

¥ sraFat & forg o At w1 (Calculating the angle

for tapered components)
™ 2

ST fu wu & W & ST 84.52 mm BT | STET fRu
T G137 a1 &0 aw@rE 200 mm 2|

a9 1 Hior T e ? (Fig 4)

Fig 4

B

84.52

o
O
FIN3112734

FIN3112733

FE FI07 S q1ga F1 A9 0.4226 is 25° €, at ufka &g
T 0T 250 & |

Sinefl = =
C

84.52
200
0.4226

sine 0
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a€ o7 e Ag w1 A1 0.4226 is 25° 8, at Ul saaa
& H 2502

F&T F (Classroom Assignment)

1 FF @ue & & F=7 erm, I T A 9% A 9

17.36 mm @0 ST F T AT 9 # arss 100
mm g ? (Fig 5)

17.36

FIN3112735

I

2 100 mm HATES & @I a1 & H9 &1 3° 35' I« & forg
f&ra @St 9 & T Fiswl
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Iare wa fafor (Production & Manufacturing)

frex (Fitter) - swsei - 1

v 3.1.130 & awifua f=ia

aftr (Lapping)

IEAW ¢ T A F o § o faaforfa weF aw av i

o AT T THSA F@TT

* THE QT T F AT ST

* TE AN e F AARE (I) TR F I T@q=
o ZoET |l we Ftantent @ fafr san

o el QT qut et Aft # SR T wwAT |

aftr uh oy AR sitee &, st ardis sraadt aerert
% IuatT & far star 2|

Iee: g fafern

— warifeE gEaT ® guea 2

avta frfaw & Rz ww #)

Te Fife A T gear Ft arw FIA A 79T A T
— FeR T sEat & wer fve &Y uraEr | g #)

At wfn (Lapping process): «iftr =t fafer & afdr
FITIUES & AT AT (6T Y AT % ATIE F F TIed Y T
AT Hagrd germ St 1 (Fig 1)

WORKPIECE SURFACE >

Fig 1

£ =

LAPPING PLATE /

LAPPING COMPOUND

FIN3113011

AT FEgUe fOF FE quT AT & i T A €, 98 w1
78 qerd & e & w9 § fAsrear €| 5 gl & e |
FATIT SATAT €, A Eoohl a1 oTRT STAT & | AfO T 2717 | 3verar
qofter & & o1 @bt 2|

Il @qE F T @t w0 (Hand lapping of flat
surfaces): Tie GYHA & AT @ & ITANT & 289 AT &l
ST &, ST FAlos A FIEE ATIRA & a1 gidt & | (Fig 2) «Afdr
H g& TR 9T FA & forg wie #Y gde # g8l dd # s
ey

Fig 2

GROOVES TO RETAIN LAPPING PASTE

COMPONENT
BEING LAPPED

LAPPING PLATE

FIN3113012

T T H AW ITIANT T a1l AT e § IAD qThe
I H a9 a1 §U AT a9T AISTE 3 A g @i Fie
g gl

AT e a7 e & uHiAa Afi FHrsve F1 #t Jar
HHA AR TAT ATEL AT 2 |

FFIT & AT FA & qF g1 AR A WE B AT FON &
TS FY AT AT |

7E g fafy & e v & avha & FUY et o gffea
g &, St o7 353 S a1t sraaa &Y (98T A9 € € | gorar
AT &F T HT AT FA & forg AT <ie # g 9 et
aard FY g IXd I |

foRfaer 363 gu eTd &t =i T ITANT FX TAT HIET FUN Al
AT H qEH | VAT FA qEA G RAT FH & FH HAT
TfeT | & AT @ A I ade AT A AL A, TEHH T
AW Y T &7 e oot | afe ade & a¥e & =901 7 g3 &t
at FEr FE I THFHSR e fwrg v

FTEHT TG & HAATAF ATIART & T qAT Qe % =
et w1 AferT g et & Rwd FRer srEa
AT |
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TAC T & qAC & AT FIA & TF GHIT HLah qel (9
FX AT AR | HE H AT % AT (el % acf & G Eret e
F ot |

THE AT FE H WE T TG TIT W qdA8 & ¥ 8T &l FaT Fd
TU TS qAT AISTE | FATY | BT AT FXd THT TCHT &l
gt &7 aor &Y AgE & A7% A I @l AT 9rR |

el wa get *fT (Wet and dry lapping): &S &t ar at
T ar gar fFar o qwar 2|

et Afdw & rfees o aur a9 N ade 9% ATH«t +AfeF gid
g1 3% & A7 BT S AT #1499 9% Fodr €, af ueafig &
wor & o wfq 2y 2|

Tt fafer & AfST £t a%d = ST F FEEF AT B TEd
AT (ATst) o ST @1 stfer der qur sroadt & fRe av
fear ST €| @ & Aag I Fad affed ATrEdt & qT awT |
aferfed srredt e diae = 1 a¥e #1934 &, A9 97 5
S AT Hed I 8o 39T & J1Y a3%g 9 Fad @ | R o
AT Fe ww A O T AT @ & g % dr av dgre
® 77 Tedt & | gEt faftr g fefaer i v @de & s e
foefrer Beft da e & sro1 i | $o @t el fafer & %
AT e & 7 gt fafy & i e @ st 3 €

AT 9ery aut At F=eve (Lap materials and lapping compounds)

S : T AW F A # o9 faforfed 6 F ave e

o fafimr T & QT gETt F AW T|E
o faftm v gerat F ot A FETn

o AT & T STEnT B AT R g Fermadt qert & A S«

o faftrer ATt sraendt & st & i sR W ww
o AT qEF F FE FATN

+ faftmr aft e & W T@m

o AT & ITART B aTet faaE® & W qaEn|

AH FH aAH F I B At gerd & dv R o @
FEGUS T ATF XA ST AMRT | I AT I T T AT
g "eg FT | afg o F1& & Fare &, v sroedf & =t &t
ST AT A &7 ¥ & & G AT Ft H|

AT g A % e gl 8

— TS AU AL
IEL

— dtae T dE\r

AT T T | ITANT EM ATl Had IOH I81 FHRE AL
Af 38 a9 SIgTET § ITART J9 AT ST " 2

T AT ATI A& &, ar arar a2 Faer &1 GrIfHsar &
STAT 8, FAIH  FRS AT & ol # A(F I & Fed
el

T foet § ITANT & aTeT @1 o 2| o a1 &l & AT
O i ATEST | ST Sar € | 39 o9l & & S 9¥ et
ST @ohaT & | A9 &7 =TT sivedr & &7 ST qehar g |

dAftwr staedt (Lapping abrasives) : @fiw & form fafve
THY & ATEd ITANT 7 S &

AT ITANT i aTel Aot 7w &
— fufometa wEtze

— THHIEE SRS

— T #EiEe AT

— &

farfersrte ®ratze (Silicon carbide) : 78 g F31T ST 2 |
AT FTA THT Y Fid T I HF TATHY AGT Hd T I AATY
Tt Tedl & | gaa fre a7 SR T € | 59 0 36w
T TIT FRS AR H T A & {7 A& T 04T 8,
fastue: star stfaes AT | uard #t g At v vl

THITEH strFETEE (Aluminium oxide) : THi I st
T gar & o fafos Fatge & afis wega aar 2|
T e sitTaTEe famT e S g au wee ¥ § I
fotar sTraT € | fom gt fova g weg o (vegfufaam sitammss)
(e T THTETAT &I & ESTAT & A I= FAT(erel T fohfasr ST
FEA & &THAT AT 2 |

RIS T(HAT HT ITANT TH &Il qAT 3TATE STl B AT FLA
& forg faram star 21
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T *F1"ize (Boron carbide) : 78 U HEWT sTqedy qaTs
g, STt 3T § & F 18 gALT & | IS STE a9 I o famw
ATIACT | HEIT B % HLU ITANT A1 S 2|

&7 (Diamond) : 7= Y TeTt & & AaE FIIX S F HL,
3 EE FA1EE & AT HI & oIy ITAT {3t 1 €| agd
B1e fo7 oY Imgve 2 B o @wa @, # gedr & ffaw we
S e e e e e

ATt ates (Lapping vehicles) : AT F#13ve ate® # ¢
Ted 2| FE @ft T avhe 9 Uudl & U o 9% gag e Hi
T H ST FXAT @ qT Fdd f6ar & B wzar 21

FTHTHA: TN B Tl oo &
— Ol H A aTel FAq dof
. RIGICES

— WSO ad

— UgiferEm Sl erEr |

— e 4Tget H a9 FA & oY IR At At a1 f|
ATYTRA el

FTI TAT IHF TAT TAT A AATE 910 F1 Alegael ATAA,

FTATES 3T & ITAT & o7 f&3har sirar 2|

AT FR®IE F g F g I 8N AT @rhed &

afafRes o, Ot &1 da gl S8 diwe o aftr & g
TR f3FaT Srar 21

ST i it e o2 e #39 g 50 & 800 a%
& fafser 99 arEw & sty @t & fog s
T

TS T i ST "qet &t «w #¢A1 (Lap external and internal cylindrical surfaces)

IEAW : T A F o § o faafofaa we aw av i

o T T WA AAAHR AG F AT TATAT

o JETHER TAET IR T g e A g F dut ® gg"en

o JTATHIT Aqt F =rionT ARy qam=r

o JTAATHIY AAET ®Ht AT FIA THA qTAT HI AT ATl QrELTAT ®t T

fmfor &t wforar # S=t gaar #t 3= HIfE I EawTar a,
S forT qar fraa=e # AfiwT aga smaves & Sdr 8| foet #°t
foefaor w3 & fog ot et O gu &, afiwT aga o<t 2|

ATRE AR FqAgt wt /AT (Lapping internal
cylindrical surfaces)

ATART AT Adel/[SaT Ft T F F T 319 a1 TaE~T
THX & AT FT ITAT fFar stmar 21 (Fig 1a)

T & AT AT a7 fae & a4 S & T gaar Arel $R
giar 2| fost & forg a =mais €7 & I gid

I U Ed € q9T A8 did &1 ST Sgeil ST e areit &g
gt 21 (Fig 1b)

AES W TS AHEST & IAT AT o9 AT TR A A da=
o o @ &1 (Figs 2 & 3)

AT FT ARl T Fe G TATRT FHTIVE FHT I9F W@ § Aeg
X g (Fig 1a) Tar ®r g5 Bridat e #it Zawm 3l 21
FIE ©F & Il o7 § w9t w7 gt & Faer = 8,
AT FETIUE FF T @Hhd & | (Fig 4) fost &t g & ar faorw

Fig 1

GROOVE

SLIT

MANDREL
\:, ZZ ) a

NUT (LEFT) / NUT (RlGHT)\X
BUSH
SLEEVE

FIN3113021

””””””

ffffffff

|

|

|

|

|

|
A
i

i
|

|
(W)
|

FINaﬂzg[:Z;
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AfRT 7 % ITART & o7 e &7 @Far S| o9 FogEe
Tageie fger 99 #1 off IuAiT fFFar o asar g1 dfdr =
quT A7 & 7 § 9 TET AR qUur I§ FEHY @I AT
(e | 9% g aWmEsT a9 F STAET qEFE SN | TR
oz &1 @y giafeaa # & fog a0 & =g, o9 /= e
ar &g & wtfas e Jifeu|

Fig 3

FIN3113023

FIN3113024

AT Fa FHT o7 & g § § areY A8 e \rey qur
3® fog 1 ¥ awg # =@ =l (Fig 5)

FIN3113025

AT wea aua &7 & afarorad gaTT 3 gu € 39 oy § e
F AR TeherT AR

FEN SAAER AqqE W AT FAr (Lapping external
cylindrical surfaces)

TR IAATHR TS & AT FeA & forg At fesmea &
Tgseead T dv fred 2|

ATES | USSIECHE AT FATRNT &F % AT fEeTe 97 U aeadd
=7 21 (Fig 6)

Fig 6

ﬂ} FIN3113026

Tgseead T a7 # &ie #¢ @ €, AN AN FSIS
HIET F¥ § qA7 A5 Ft Ugswede Fed adt | (Fig 7)

Fig 7
ADJUSTING SCREW

HOLDER /

FIN3113027

TF 9 gER & v dn fmd fedEsea gu e 8, o
forerar €1 uw & Sieex # fafera ames & gor Iww
@74 21 (Fig 8)

Fig 8

ADJUSTING SCREW

FIN3113028

a1 3 #t wEwEdar & aed gieat # ot A T S @ 2|
(Fig 9) & amT=a: 98 6 S arelr aredy 981 & ey
FEvASad 9T g9 B & | 3HH A3 § TS USSEeHe | #Wa
g R 7 amTE: Fise I FRE WA & a9 ' 2|
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ADJUSTING SCREW

FIN3113029

Rt @ftr &ror grer & S @kt & (Fig 10) storar &1 &Y aF
79 # T%ed gu ffde ROr & daae dd8 & FAT FAqm
st 21 (Fig 11)

Fig 10

=l

FIN311302A

Fig 11

FIN311302B

Fig 12

WOODEN BODY

FIN311302C

SOFT METAL LAP

aftr wed @wr {57 o9 w1 FEEve F aT ary qn qur i
FA TAT AT F IO AET-IEA FX AT Y TGS FHIAT
arfeu |

TS T Bl o HYH & (o7 I A AT T4 STANT {1
@% 2| (Fig 12)

FTATHR AT F A& FA71 (Charging cylindrical laps)

ATARE w1 & oY JoMTHR a7 H 9 A & g w3
T =% * Ade T IR 5 73 el Fwsve # qdelt
XA & HeAT 3T ST ¥ TEE AT ATT FESE A ogerar
AE AT ATT & A & AT WET AT & | AT F g1 Are &
& T AT A1ar © fored fF v @ wag 9w st Fw
gedT § g ST |

LT AAAHR AT FT FIE LA AAL, A AT & AH & FS
BIe &, # geEdr & 87 F =Y Jouadl & @™ gy At
T ST @ 21

AT Fa THT I F ST Arel gt (Precautions

to be observed while lapping)

- AT FS T UF S ™ 9 T SN |
- W & g 9 moist & |

- AftT #=a gua Jar uedt 7 fend, afe sEww ey, ar
@:Wﬁl

- AT wa T A a7 |
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Sarew v fafawtor (Production & Manufacturing)

frex (Fitter) - st - 1

serE 3.1.131 & wwita R

A e aan #wwRe (Surface finish importance)

SEAW : T AW F 9 § o1 fawaforfaa w0 aw A e

o TTHY IFET F HA F@ET

o TEHT qAT ATAT & S HaT WL FLAT

o Y% FEE Al Fferdy Y srawEar s
¢ ‘Ra’ Icg T 7 TATAT TAqT FEA A

+ ‘Ra’ TUT ATHA AT H Fa¥ FT AT FAT

S FAHE ar ar 7T ar gre & f@Ffyr & a9 9| & ar
HET g & JaHe a% H qIHA T FS AR qT 92 SIS
STAT €| §8 AT dFaY Fed ¢ | ¥ aega: Afafiaard €, s
Srew f3fer & aur ar seae ST & #rr g & | e
FTIEUE 9T G & ATHRE gar & | (Fig 1)

Fig 1

SURFACE TEXTURE

FIN3113111

qeha IEY & wHHe (The components of surface

texture)

TR (T ¥FFR) Roughness (Primary texture)

AR Y & AfAHAars giede & fafer & @ranfas
T & IR & gdl 2| T8 dad wie HIHE quT I
sFATaTy affrfera gt €1 (Fig 2a)

3dMa (Waviness) (Fig 2b & 2c)

T8 AT IHEN FT 98 FEMC & 59 9 THAE e
(g 39IT) Bt €| 7ol a1 9% & et (fr=em) &,

60

%e¥, &e, dede ar arfuwr (1) B+ & aRvmw & adi+a &t
GET A

Fig 2

WAVINESS (SEONDARY
TEXTURES)

LAY
{DIRECTION OF
DOMINANT
PATTERN)

PROFILE

ROUGHNESS

SPACING
ROUGHNESS
(PRIMARY
WAVINESs ~ EXTURE)
SPACING

(b)

ﬁO-OOSMM

WAVINESS
(c)

FIN3113112

TYHT FETCIET H ATaHAT FHEAS & IEdfas IIIRT I<
e Fear @ g w38 T T 2|

SELA

feora Afsmr & &9 # (Fig 3) a¥%d dadax & Sdtdell foaT
FAE & qTT qgA FIEA BT A0 | UAT F3+ & FAw A1 &t
uF arg R #xd au77 foos § #eg faenm|



Fig 3

N

9 & ffeivex a (Fig 4) &t e & qade & forg e
F 7eE F¢ & forg Fo (A it ThAe & sravaswar 9% g
gl

ﬁw\ o

FIN3113113

Fig 4
CYLINDER BORE

S\ |

PISTON

? POCKETS FOR OIL

ST g7 WSS a¥hd H UF & FIC UF @7 ¢ af T §
ITHT HI% Fadl &15 &1 9 20 | (Fig 5) F &8 ere -4
forg s

et
e

HIGH SPOTS

FIN3113114

]
%
i
|
;%;
4
i

Fig 5

FIN3113115

7e R avhe =T # et 9¢ Y #ear 2|

TH FHIOT GATET ST ATl FHAS T GEHT FATAST FT Hohe
HLAT ATIIF BT & |

TALHT T &1 i § s a91 [uifRa G o awar 1
3=® (‘Ra’ Values (Dimensional therome))

ALHT TFTAY H FT(IEr HY il | TN A8 ST R Tad
= fafer (Ra) 3@ % ST & | 37 HeX AT Uae
(CLA) sft @ 2|

9@ Fig 6 & 7 ® g9ifam @ €1 Fig 6 § #wefae & i &t
FAET (TrEATI) q9T FAT F FOEY H aAd gT AHA
SIS & Fled gU WA () Hex g &t & |

Fig 6
AVERAGE LINE

FIN3113116

AVERAGE LINE IN
UPFOLDED PROFILE

e e

Ra

Ay | FIN3113117

IS I8 UALS ATRH & AT SIHEd F F6 AT Jar 2|

e &t forasd F= F1 qTwEa A= o1 J |

3F d1E YA THEA & (=90t AT W F Fee (ASH) FH
s 4 & forg /g #ier gt (Fig 7) & oM@ &t v 2

3T ATEAT & T A I A @ ‘Ra’ a3 2|

‘Ra’ ag AW #rg&te (0.000001) a1 (m), # =<6 faaw
ST 2158 N, & N, TF &1 I 7 AQgAR a¢hd I T&< §
Y Haha fawam ST awar 1

ST ‘Ra’ & *hael Tk AT 6l SHIES AT STAT & af 98 aved
THEAT H Afwan qefEfEe ag # gwiar 2|
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Fhiel dFae Aw gEe (Surface texture measuring instruments)

SEAW 1 3 AV & o # o Amfofad & A A g
o AHFA TAT TATL(F AVHA F ALON & Al AT Taqw=1

o FHfher ATHT TTHET F VRN & AR TA@TAT
o TAFIRT AYHE RFed (EE) F AN B TEEEAT
o TATEIE ATHT Ifehe? & fare oo & 1 TaqmETl

A e % RUeE St BW 9B 3@ TH © A Fad aThd Al
AT FEA qAT FATCIET T AT FA A (Al &1 0F Asede #
S= feuft &t THgIHT A STEEEAT # g% ITANT ALl fHAT AT
FqFAT 2|

TYHT AT FT ATOH & g IuART U S Gt Suheer
FHfer TET AT SAaEAEATT farEd & awar 2|

#¥frhet aY%A Ef¥He? (Mechanical surface indicator)

T drgie § fmforfad e @1 81 (Fig 1)

Fig 1

N

;\’Vy e
R

FIN3113121

REAAE TAATE FT J71 ST & qAT IAH Feae AR T TS
ge! e gt 21

T WA 3 G % THE H-¢fiY Fodr & a1 aved &
TTRTEe ¥ (¥R #3d gu &ed Y At i gt 21 (Fig 2)
IE HAWE TFATHE BT AYHH SSHex & ST T SHIARA
gar & | gade avhe A AfafiaT #1 @@ Far 21

Hehfehel aYhE feheY HT ITANT F¥d GHT HIT a9 T&r
HRT S a8 T & FAL =l LT &f adT (Y iad |71 &t
T FEA & T STwrEer &t & FT ST & arr q1RT |

Fig 2

SKID
DIRECTION OF {REFERENCE)
TRAVERSE
4 h E

PICK-UP

i DIAMOND STYLUS

Z

!
2
.
]
7
%
:

H ITANT BN dTel Th U ThTE T ITHLT ol % o |

¥ (gagive avee gR%ex) (Taly-surf (Electronic

surface indicator)

T GYHA HI AT AT Uh TAFE (e ALhT IR & | I
ITHIT T gl TAT TANT AT & w6 F forg I=nr B
ST &1 (Fig 3)

FIN3113123

39 e F AFRT 28 | UF @A (a) TIT TF e A (b)
AT & S AYHA & JAAC TG e § qiRatad v
g T el A TRATESIY [T %Y (C) & THIeiihTs gid &
ST ATk AR & T #Rd & aur gfkemw & fRfsea
feerer a1 Reatex (d) % s o & wefm & 2|

62 Iarew ud fafasior : ffew : (NSQF ®w - 5) : s 3.1.131 & awifaw R



Tz uraan (Surface quality)

fafere areg &t fafsmr wefifier sferarstt s A G s
& aTed &Y ade Iaar Iuferfa # for gt & ot ary & wegw
FLAT & T &F dde T IAT &9 o o 1 (Fig 1)

<

Ade ¥ IAX 9ed &N & 3IaX 9=19 (tool mark) % 1o &1
3 IUHL SR & fafa Fet e i ot wior FwAdT & TeE
arfe o ¥R #=a 2| safore wefifeer ufeem & siaffia oo
(point) & wreor @it wefie & Hed faredt 7 foreft ave &t &t 21
qTed & @dqe % Fig 2 & Fig 4 a% fam@mar i 21

Fig 2 ﬁ

TOOL MARKS IN TURNING

/°
-

Fig 1

FIN3113131

FIN3113132

FAY @ # T AOERAT AR AT GRiex @t aféw Wi &
fersror & AT A 7E wawt # quEr & g & Auifa g 2

HaE % GG 1 A1 (surface roughness measurement)

#AE & g &t 31 & el w2 & forg & woa fow ow
ATIT O T IR F¥ @fid 39 &) Aaeasar 2|

FIAT & TETS! & 3NEd Gae a7 Te<rE & ©F § g fHar
STAT & St Aqe et (Fig 5) &1 °7el % gidr & ¥ 39 529
% forg famta = & festge fFu U STl g 38 ATaAT v
gl

39 IUFIU | FgA oo (stylus) T | (Fig 4) 9 (stylus) F #as
I & ST STAT © dTfeh AT LT O AT9T A7 T AT 56 a9
% FIE IJTHII AT TELE A VAT FAT & AT GG

F ST & €T § TS Far 2|
Fig 5 _ — AVERAGE DEPTH
N
2 \ /1 / \ [ .
Voo Y

Fig 6
STYLUS FOR
TRACING
THE SURFACE

m
=
ROUGHNESS INDICATOR

FIN3113136

FIN3113133

TOOL MARKS IN MILLING

Fig 4 /@

-

TOOL MARKS IN SHAPING. PLANING, SLOTTING

FIN3113134
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Taz ffem w= (Surface finish standard)

ade fAer a® FT ITANT F3F qde GEgIA iR H
FT UF JUITeAT & I UF F9:4T & ST 20 AT % gid &, U fafire
AT s g us fafire gqe ffRer st T sar @

Fig7
/250 v 16 WV 251 v
P —
=
=
- e ——
=
=
JE— o ss——
_— - A
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TH THR & AT AR 8¢ UF 1% § I qq8 &M oAfohe ITFh AAS [Uatil & TG A & oIy Iqgeh fafewmor
HEAT SIS A =TS & arey AT ot Strar & Aae ffaer ams afdan & g sawas g e fRd @ a1 F awt done
FT TN FF AT A A AWF qde & fia swe enwt &1 fafers wforame o aqs #t o #t #iw & a) F SEaer
HTEAT HT TART FTh JodT FT G © | qar e |

AfET, FF 7T TUTCT TEE AL ST § IR AHT-HAT qae HqaE TAEE A AR fge sat & g ade s
YR % forg agd wagaefier g =1y | I AwATEEA & forg 1S:10719 1 S d & |

AR S & adiwdar &1 Il 3= 2, a9 uF d@deqsia
STFE AN FIAT AT 2 |
e 1

fafamior s & sraferd ae geawe IS : 3073 - 1967

farfwmor afs=m

0.012
0.025
0.050
0.10
0.20
0.40
0.80
1.6
3.2
6.3
12.5
25
50
100
200

AT & Frear |t e e 63 100

HERUEH
AT
de rieaT

N
[¢;]

50

1.6 ‘ 50

e« . 0432 25

CRURIE 16 25
SRR 63 25

fyfer 16 20

1.6 6.3

eI FTE FreT

T Aies e 0.8 6.3
TTEET Gde AT do"THhe 0.063 5

. e ! 0.4 3.2

0.04 0.8

gre fefafem 0.015” 0.32

Afer 0.012 ‘ 0.16
0.04 0.16
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Iare wa fafor (Production & Manufacturing)

feex (Fitter) - sweht - 1 srerr 3.1.132 & wefm

giffmr (Honing)

IEAW ¢ W FEE F 9 | o7 Fmfored w1 #w ava s

o gifsr it afwie we=r

o gt 1 R san

o gt & T sttt & AW SaTEn

o gt & faftet samn

o BT FRT qUT A FIRT ST § ITART & aT ST o8 & A&I0H 3t JoAm HLA0
o fafim siffe == (strendt) % @@ qun S STEnT SarT

o EFAT § ITANT BN AT e g g SaE

g\t (Honing)

Fig 1

T Wi & 8™ & forg et f¥at & ITAT § #¥ A1ar 2|

7e fafen

gifw v gav fefafem fafyr €, ot enfes 7 srenfes aqst @ jmp
m
\

UNIVERSAL JOINT
/

- 3=T Hae fwfAer

- IAATEHIY AR F TREA H GETEAT 2|

- ¢ & gew gl

=t Rzt (Working principle)

ST o &t (el & AT o Jeh e e § qehsT S
2, o IEat ot I gHET S awar 2|

S i EIved AT € 97 a9 g H1 TATH T A & e
2| TR gdg ¥ #g &= ded g (Figs 1 & 2) a¥g
TFIAY HT I oo faafgaa 9 & 1t =ed ge el 2|

g (Application)

g e aom srefte garet # a1 & i % forg S
T SATAT & | BT FSFA AT SAFSEFa A1 gg frfa & # o

ABRASIVE STICKS

EXPANDING BODY

FIN3113211

gt g

et off A, awETE, Y AT AW G AT AT e
ot #t oft gifar B st @ehar 21

feferr ar s wefimr oo s A garss wfy fvea & ao
TR Tfe &, § ST &t ST gt 2|

FIN3113212

TN & T 7 F gER 9 iR @ gu gess afa

forved & aur SAEmT afa AT ar e & A wte & fGar S sfers Iaare & forw faw &tfHer wefie ST & st 2

T 2|
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gitsar #1 fafmt (Methods of honing)
AT FET/aTaT T

afts wrar § @S9 St qtys fAwe &, ar A
ifE &t grrfiewar & S 2|

it & AT 81 % HIOT &F ATINeY 3/ IrfHEar ad
gl

7E & Ft THSA F oIy @ fara=et & ST FT FH HLar
gl

Sta AT & UF THR & gAY THR | agem o q%ar 2|

& ST q9T guR & fog site &t B & B a% et e
ST FHAT & | ST AT FF & qRATAS ATTAFATIA L
F TS H qGAT AT AT & |

oifer &fer asft g & Frdavet i gifdr & forg Swr &
STt € | ataY fET faviva: St ared & AT § HH g=iar
fo et a@dr 2|

e

Ft Fft wreer fRAREET F g o wifEr & T dgee
ifdT &t At 8

A T % forg I 81 aret god w1 & Tard & avder
foremaeteft aetd & @ uF SR g (pair of shoes) A 2|
(Fig 3)

Fig 3
WEDGE STONE AND HOLDER

MANDREL

FIN3113213

SHOE

F=aY (wedge) THTEE @i & Hifew & | sear 21 9
FE H A F (IR T TEE FaT 2

qTEY WiE ¢ W g &l Q7 IR & A av® qHE g4 aY
THfEE @I B | o SS9 IHaEd Sgve & ary
= #fd TR & g S|

g\ =9 (Honing stones)

BT & # TFHI W siFargs, ffordia Faigs a1 81 %
FTl F1 fAfreEe Fo, ®h, FEA 91 F TF AT GG g &
£ | BT & § Gelt @71 et & qur a8 faw fwew
73T AT 2|

ST 5 ST ater srqerat & fre ardst 36 & 600 &1 dar &
gl &, g AT ITANT @ aTe st 120 & 320 |

fafirr sraawt & STt (Uses of different abrasives)
T STRIEe &

fafota Frafze gear | @t auT et argo

&= e, i zate |

Fig 4 # wTa¥ &% M gor gorran v 2|

Fig 4

AN
STonE / BRONZE GUIDE

FIN3113214

POWER STROKE HONING TOOL

#Fa g9 (Cutting fluids)

I #Xd a9 &= 59 ITA GFar smar &1 T F g
START & & g AT AR & HHWI: START At
GAST de & UH WHT del & |1 9 A0 g &7 da & Sgard
# foemse 9 dor F¥ 39T s |
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Iare wa fafor (Production & Manufacturing)

frex (Fitter) - swsei - 1

v 3.1.133 & awifua f=ia

=1 w31 (Frosting)

IEAW ¢ T A F o § o faaforfa weF aw av i

o wifRAT W qiiE w9
o IR & IRTT S«
o iR Y fafdy @ auie )

31 2= (Frosting)

uF U ik & foraw &6 g1g #Y #q8 9% 8T B & ITANT
g AT ST 2|

IR & (FATT) &% &9 § Y germar Sar 2|

S UF qereT AT BT ATl FAC A€ TX UF Ged arar {oufaer
ERCilA

(srife) #1 SuEnT R s @ (Why frosting is used)

(Frosting) &t &k a7 qfersT Ade! I del TTAeTE T8 & da<is
F &7 § ITAT AT ST 2|

7% Wi WRT & a1 Wedqul § atf 3= (et o s
& 1T gATE €7 § AT 98 g4 |

(Frosting) & fa=T de % gAY & 9% § Fad &l 91g dqs! &
BISHY W ST 5@ d A7 & GOd S &0 GHTET 2 |

TF FS{EY & GhY & QT (BIT) a1 FAET 9 F¥ (How
to carry out frosting or flaking with an engineer’s
scraper)

it #t geaet aw+ (Engineer’s scraper frosting

technique)
T 1 - AW | T & A |

THIY 39S & AT G & SISl a9 I+ Tlee & AT A
FY T THAT & qIH B |

Fig 1

Rest the scraper
handle against your
shoulder and keep
the scraper blade
tip in contact with
the workpiece.

FIN3113311

TIOT 2 - AU BTt Hr Rt

B % 1/2 - 3/4 F FAT AT A TG B § THSI AR qqT
TTAT ATfh SV ATTHT LT & e § T2 AT IaaHT 0 FHrofave
F gr @0k H @

Fig 2

Use your hand to apply
enough pressure to the
scraper to keep the
handle in contact with
your shoulder and the tip
in contact with the work
piece

FIN3113312

T 3 - &Y BT ¥

A THTGITAT BT % AT Teh HIL &1 T T STANT F¥eh Ghu<
& A & 1/4 7 1/3 & &9 ST & GTAd g 33ar & T &
AT AT AT

Fig 3

Firmly hit the
scraper in an
upwards motion
about 1/4-1/3 of

FIN3113313

TXOT 4 - giFET F I FrET

FHITE 2 fHATY ST & 450 vy o 7 § reft 30 areft Y@ren
ATEAT T TF AT FT IATEH FIA % [olT FTEC IAF 18
ZEYU ATl FEETE & IU¢ 98 Uh Y BIES d1ET &1
HEAT I FY |
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Fig 4

Series of parallel frosted
lines at 45° to the edge
of the workpiece

FIN3113314

FIOT 5 - T FAT 4T 3@

FI9 ®IE a9 gU (frosted) ATEAT & ITRA HT I AL H

Frea |

Fig 5

Second set of frosting
lines at right angle to
first

FIN3113315
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Iare wa fafor (Production & Manufacturing)

frex (Fitter) - swsei - 1

v 3.1.134 - 135 & gwfia R

qe Fe= g &1 e Suar (Heat treatment of plain carbon steels)

IEAW ¢ T A F o § o faaforfa weF aw av i

o & F THT ITAX FT TAAA TqTAT

o TIET FEA T F HAAT F THR, HLSH TQT 7 @0

FOT IR Ud Iq*T sateA (Heat treatment and its
purpose)

I % U (propertion) SH& HHEH (composition) TE
L= (stucture) TR AT et €1 39 IR ITF Heehl U
LT § TRAAT FH IHEH! UM HT HI6! (YT TGAT AT THhAT
€| zEa Ft us fAfvad arosws a% aa (heating) F¥& qaT {6
uF fAfead a¥ & 3veT F¥a IH TLIAT Ht AT AT THhT € |
AT | IRad T 30 TohY 89T & aa+ g 3fide (cooling)
FRT I8F U H qRad F IF F FHT ITAR Fed ¢ |

Fig 1 EUTECTOID STEEL  PEARLITE AND
FERRITE
PEARLITE CEMENTITE (FeC)

0.0 05 0.84 1.0 15

CARBON CONTENT IN %

gauThita®/fEenze 3@ (Eitectoid/pearlite steel)

A 0.84% FTd SETT AAGT FAUGHITAh ZEITd i fUeaage
Fed & | 7% FrEe quT fEwEe & F weigy gtar 2 |

sfagaumsifa® o (Hypereutectoid steel)

0.84% & 1fereF FTaw aTer T a7 Afdgaushifas geamd o
foavaze qur e T 2|

FenzauTHita® gera (hypoeutectoid steel)

0.84% & FH FTA aTel TETA AYAT ALNEAUTHITA® T |
fogeeTEe T HYEe gar 2|

T FIQ q9T T N /=T (Structure of steel when
heated) (Fig 2)

FIN3113411

T & =T & g (Types of structure of steel)
(Fig 1)

aTg % gHS 1 dled I¥ I @ @¥=AT (structure) e
TAT & FEAIAT (microscope) T HETAT & HTAAT H aTed(dF
UST FTEST T ST ThAT & | SO BT (60T IHSHT HCIAT &
ATY 9X 3 strar €1

T AreT (iron) @uT FET & far (alloy) €, g 3@ma
(steel) ® wrad & ATAT 1.7% & 1f 72 S¥dfr &1

%¥ze (ferrite)

AT oteT (pig iron) AT et SEH 0% #Te =iar &, HerEe
FEAT &, I AT (soft) ¥ = (ductive) giar &, fbg
AFATHT FASY (weak) T g1

fd=Tze (cementite)

S T § A, AE TS w6 & @A AR F w7 §
TEAT &, af IH AT Hai5e AT FA=Ee Fed & | F g
FEA FSIX aAT WX BT &, T A9gd e8! srarl

Fig 2
900

e
X
&
AUSTENITE &
&
Q}
S

850 |- UPPER
AUSTENITE

C
800 - AUSTENITE
+

FERRITE g
LOWER l CRITICAL TEMP.

FERRITE + PEARLITE

+
CEMENTITE

|

I CEMENTITE
| +

| PEARLITE

750

) HHH

w
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S

600

0 0.2 04 06 0.8 1.0

CARBON CONTENT IN %
HEAT TREATMENT - RANGES OF STEELS

FIN3113412

afe eI A AT S At 723°C & IFAT HLAAT H qfRadq
B o & | 7E T §F STl SIRATEE FedTdl & | SATRATEe
FgEHT (non-magnetic) AT & AfT T T ' HR-Y
SR T T S B ST e T S e
& AT Fv a2

af¢ aa sera (hot steel) #T die@T (rapidly) & 3veT o SITw,
A ATRATEE UF 7L GLAAT, AT AEHTEE FRAT &, § wREtd
& ST €| g8 @¢ET agd "#Ei (very fine) I atelt aRwpd
qUT g F31X (very hard) ¥ = 81dT € I8 A= 2e-
e eft (wear resistant) g & T T8 ALY AT F FE
Tqdt |
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T JUAR TR a1 Tt (Heat treatment processes
and purpose)

gf% a9 (heating) Td sfide™ (cooling) & 3&TA @t HL=AT
# afad+ gtar &, safere iR IT= & 38 YO (properties)
& HTH &F A TIAT ST TheAT & |
fafsrr whTe o ST ITE Ud I T (prupose) fAeforfaa
gl
FSIHT0T (Hardening): &« Fiwat (cutting ability) s
Te-%e WIHAT qGHT |
TR (Tempering): F3IX0 & IoTd STATEF WIRAT i
et e @& gem|
HHeI (toughness) T8T FEAT T4

FeHIHT (shock resistance)
AT

FiferT (Annealing): gfaaa (stress) ua fagfa

(strain) ¥ wHATI

fagfa/@stear (hardness)
AT HIAT|

Ao FaT (machinability)
AT
FETA HT GATIH (soft) =T |

aE=For (Normalising): SoIT@ & U AX=AT &F
e AT |

FOAT ITER F forg gema &t aw wen/gen (Heating/quenching steel for heat treatment)

IR : T AV F A § A e &1 FA T 86

o e wEEYET AT AT SURT AE@YU aTTRA W Y T HYAT

o TEHT IAAX THA & oI T HT TqTHT

o sE | fafyer A F 1 e & e sl et arwn FatiRa A

AEaqUl aasA  (Critical temperatures)
Lower critical temperature

o arra ax e av st (Austenite) & g afRad
ATLH BT & (-723°C) 7 T+t 1T (plain) #Te+ &ier &1 e
Tl ATTH FEATAT & |

FuN Ffww aaww (Upper critical temperature)

Fig 1 1200

1100

1000

900

/
/S — ———

800

723
700 I

TEMPERATURE IN °C

600

500

400

02 04 |06 08/ 10|12 14 16 18 206

0.57 084 1.15

CARBON CONTENT IN %

o aAE = e & @390 (structure) I SEATRE
(AUSTENITE) # qfafdie &t et &, & S e A
FET AT & | T § &7 & qfaerd 7rar o (e g 7%
Tear g agar &1 (Fig 1)

FIN3113421

SELSA

0.57% @ 1.15% FTeia &t 380 forg o=t Aeeaqor arashs
(LCT) 723°C @ st wifer® (LCT) 800°C arase & |

0.84% #Frad & & forg qar Il 2| 39 & F ggams
(eutected) &It Fed &1

AT ITATE i A ey (Three stages of heat treatment)

& 3ETA &Y TH HIA I T8 A3 (required) ATTswH 9T TE=AT
g, dt o8 uw fafeaa aug & forg S arosw 9¥ w@r Srar 2|
Y T & [ FE &7 (section) & weAr Wifd FAEET &
(uniformly) ST Tg= ST €| $6 T & FrEAT (soaking)
FET ST 2|

ZorTa &t aurn (Heating steel)

7% WgT (furnace) & =a (selection) @+ & forw Sg o
(fuel) @w=r a1 (time interval) @7 It &7 aifSd ATIwT
ak @ & A (regulation) T¥ AT gfar €1 a@w X
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(heating time) T& aw« T8 WA & HHeH ITHT HLAAT AAT
ST ITAR fFU I ATt Iof & AR (shape) UF @18 T
ft frofz gtar €1

TqrEA 1 97T (Soaking time)

I IWTT & AT FIE (Cross section) TAT TATAAF &ered
(chemical composition), sTgt ® =TSt &t ATAT (volume) aaT
gl § =TS0 & TR (arrangement) ST 9 f4¥R #ar 1
amaT fefy & 7w S & a1 & & #ew qar = o
& forg wfy 10mm #ters & fow fime auar =9 uaty soa &
gfd 10mm #terE & forw 10 fave w@r sl

gfea@= (Preheating)

AT H FT AT9hd I 600°C dF &l as a9a &F d &ie-
¥ gfqaas Far TRyl

3T ®IAT (Quenching)

Fifed sfiaem (requied cooling) # w+fizar (serverity) &
AT 9% 3T #A & fafssr ATeA@t (quenching media) &7
ST R ST 21

a9 A TAfod g F AT ©:
- FTEA "

- aa

- 9

ST =ter aatfer (faster) sfidere 3¥ (cooling rate) & FedT
€ waf® arg aad Fw|

AR A (T FEs) ftes Tar & gEn ©, ;i

39T 391 (boiling point) & T (pure water) & Tfera gtar
& T aa (heating) % FTTUT 4Tq %1 @ T¢ STHT 9 (scales)
T (salt) F FTIT B ATAT & TAH FAT ITATRA I ATeAt €1
FY AT AT qTer ATEAN & AFAF T (better contact) § aHT
Tt € |

TTET FTa T & forT STef T T AT o siar € St
F A & ATAW & ©T § TAWT I 77 &4 H oo war
arfeu | 3|" ofidem 3X (rate of cooling) ® gfE & @t & |

A aTet aa (quen ching oil) T FTaT (viscocity) F# T
TRT | 37 3597 & forw &Temeor e d< (ordinary lubricating
oil) & TR ALY FAT AR | ATFAETHE T7 & (commercially)
9T w1 & gA AT dd ST (available) € S A & T
AHAET § e H7 g0 T R &7 FH GA1EAT 6 e JTAe
g | Ut 39 & o7 SmeTa a1 9= AT Srar € ster
ATT (plain) FTEA ST FT TT&T Iqer 3% (cooling rate) FH
gt 21

T a9y ¥ & T 39 & #3 (harding) & forg suet
arg (cold air) & s faar StraT €1

e ZaTa #1 ®watewr (Hardening of carbon steel)

IR : T AW F A & oA o w9 Fe av e

o TETA % FIOT T 3 TATHAT
o TEMTA % FIILOT HT TATAA TATAT
o T F FSITUT HT ARIAT T

FIT0T 7T ¥ (What is hardening?)

FSILU T FWT ITAR a1 fafy &, forad geama &t Fudy wrfes
araEA (UCT) & & 30°-50°C 0¥ a% T fahar st 8 | ¥
FTT-8T H Teh GHT ATIhH I1TT T@ & o1 A1E= %7 g9 {33
STTAT & T99ETd SETT i doit & e aread (cooling media)
H 3veT #¥ forar sar €|

FSI0T F1 T3 (Purpose of hardening)

=% Faear (high hardness) Td ge-%e T&&ar & o0 &
fasra AT

FSTCT & TEATA o 37 T 0T AG-w1e2d | ST AT v
arfe wwfad g €1

FIT & FAT JHAAT Tt 2 |
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Fa1eor it 9T (Process of hardening)

0.4% & Ifers FTa ATAT aTer SETT H FILT Fl{wieh ATTHH
(UCT) & @rrsit 30-60°C 39X s a« o smar &1 (Fig 1)
10 mm 3&Td & #iers & fog 5 e #1 drew &1 aug o
ST 2|

TOH TIET ST it IThT TCAAT TAT AT FSITIT & AT
o et Ifea ATerw S9- a, STe T arg | A & (rapidly)
3ueT f3Far ST 2|

Fig 1

DEGREES IN
CENTIGRADE

) 1100
1000
900
800
700
600

TEMPERATURES AT WHICH
THE STEEL IS QUENCHED

500

THESE

STEELS
DO NOT
HARDEN. 1 CONTENT.

THE HARDENING
TEMPERATURE OF
THESE STEELS
VARIES ACCORDING
TO THE CARBON

THESE STEELS HAVE
CONSTANT
HARDENING
TEMPERATURE

| HARDENING

oc | TEMPERATURES
|

0.85% CARBON
(EUTECTOID
POINT)

AN N S T T T AN TN O A B

01020304 050607080910111213 14
PERCENTAGE OF CARBON IN THE STEEL
HARDENING OF PLAIN CARBON STEELS

FIN3113431

F3i¥ gema w1 R &t (Tempering the hardened steel)

IR : T IS & T § AT I8 T & qT e
o IR FT & F@TE
o IR FT I T T

o AR R T FIQ T IR TIT I AT qOA F g FA

o TEIT F IHJT FIA H ATITIHATT JATTT

iy #w & (What is tempering?)

(hardened steel) & 400°C & H= ATTHT & IA: @ F¥ah
3ueT T Srar €1

T Y R 1 ITW/w=AA (Purpose of tempering
the steel)

FSIEFA T AT WX (brittle) e &, B 38 T AT &
e T fm S A €| gmery gwet dmfi A o €

Tmfar F 3 &

- =R wfdse (internal stresses) AT (relieve)
- H3RO ug Frweaa (toughness) & i #ar

- WIRAT ® FHH HLAT

- 38 d=ar (ductility) #t g ST FTAT

- wearrgsar (shock resistance) Sa= #wAT|

T it TR FIA #¢ f&Afr (Process of tempering the

steel)

IR WA (process) # FIFd 38T H It (appropriate)
SEfRAT ATT 7 TH Feh AT AT qX A ww aw s ara
(socking) # forw st fI=T smar €1

7E Aty W & fAfoaa & st € | w1 T qw a% e
afe TEse TR &7 QT a1 ST T S awar €| arfersr
(Table 1) & fafsrr siiomm= & forg dwafRar araaTT @2 G gufy
T |

T 1
T 3ran ATHH AT T
aq #(C)
T AR 230 qH & T
F7 frer
fgor qur fafemr wex 240 TeY 99
FT T
T quT e = 250 q
i, dwx, flawe
fg= 260 ST 2T
Rae, & 270 T T A
S T, SUET BT 280 TET AT
&t Freq & forg & €| 290 o AT
IR EET:] 300 TMERT AT
320 stfa e
CIEI
340 s forg
8T e
IEEINSICEREIE T EG 1D
Hrreuw & forg 450-700 TR
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zea & seew (Annealing of steel)

I : T AW F A & oA faforfad w9 Fe ave e

o TETA F AT &1 A TJATAT
o AT HT TAVSAA T@TAT
o T kAT THEATT

T T | &It &I HTfere ST (critical range) & U TH Fi%h
gata (sufficient) @9a @& @@= 39 (socking) & forw ster
SiTaT & foed aifed agama et @@ a9t e & qo faifa e
(predetemind rate) & AT g €X-4¥ wgr (furnace)
# & 3veT B fear Smar 21

TS (purpose)

- I ® YgAT (sotfness) T&TH FA # forw |

- HefAE A=At (machinability) gEm (improve) & forg |

- @=ar (ductility) =T (improve) & forg|

- =R gfqaat (internal stresses) & g &3 & forg|

- 99 A F AR (refing) T9qT ST /SIgadT
(subequent) FHT ITAR TFAT & forg G F24 & forw|

e gt (Annealing process)

Tt & forg stfagaummett=ra (hypoeutectoid) s&ma 1 fa=ret
Fifersh amawd (UCT) & 30-50°C FUT a7 SAATEavITHRT®
T H =t wifeas® arawd & 50°C 9% & ad har St
g1 (Fig 1)

zeqra &1 AT (Normalising steel)

i
«Q
-

DEGREES IN
CENTIGRADE

NORMALISING
980°C TEMPERATURES

N
(=3
(=3
S

©
(=3
S

o
(=3
S

-~
(=3
=]

]

=3

S
T

0.85% CARBON *“ (EUTECTOID}POINT)
| |

o

=3

S
T

TEMPERATURES AT WHICH PLAIN
CARBON STEELS ARE NORMALISED.

AR N TR TN TN T TN N NS A B
0.1 02 0.3 04 05 0.6 07 0.8 0.9 1.0 1.1 12 13 14
PERCENTAGE OF CARBON IN THE STEEL
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FTET I B ATSTS % AFATT ATIHA I qraw &1 a747 5 fme./
10 mm @& T@T ST FFAT & |

HTET TETA Bl 39T LAt &¥ 100 - 150°C/hr. gfaevar gidr
gl

ST % forw ar av oIt &t Wit 7 &Y fer= 1T ek T Sar
g, T 39 gEt fugh, arer ar @t T & FH 1 a9dn @ |

IGAW : T AW F o 7 o Fmfafed @ w ave g
o T F ATHTRNHTOT FT FF TATAT AAT ITHT FTAIAT FTATAT

o T ¥ ATHTREHIOT THAT FHT T HIAT

* T FHT ATATRNFHIOT FIA TR TLAT AR AT ATAUATIHAT L FHAT |

TEITd & saarat (Components) & &¥==T (Struture) T es
(refine) ¥ 3TaT 3| ATARE 9T (internal defects) &t
¥ FA (removing) F TfHAT FT ATATHFIIT F&T AT & |
7= (Purpose)

- uig ® 7e (fine) I AT = FATI

- IR I aa+ (repeated heating) ua s@m™™ ofiaa=

(uneven cooling) T &afT & FRW sMTARF == |
IoTw Sfdaet i gem |

- AT & FH FLATI

- %ed § FEmTl

_ g A e ¥ R

af%ar (Process)

AT &7 =BT TRUMH AT A & forg It (parts) &t
TuET & (unformly) & HUT #ifws arqea (UCT) & 30°-
40° 9T % a HeAT J1eg | (Fig 1) 389 T9=1 S« R ag
(still air) & &7 AT 9T ST {3 1A & | @+ BT FwrfeeT
T FE-FSEEA (work hardened) gat &1 A= faham
ST =Ry
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qraetteat (Precautions)

sgat (Components) & THEE (wet place) 3T 77 &aT |
@A F g9 | 3 THE AGIAT % AT AL q1g AThfh d=Lor
(natural circulation) ®T Ti&AT ATRT | s7a=rat #t Tt A=l 9T
T @, AT 3= 3veT (chill) #¥ |

Fig 1
DEGREES IN
CENTIGRADE
FULL ANNEALING
TEMPERATURES

TEMPERATURES AT WHICH PLAIN
CARBON STEELS ARE ANNEALED.

|

|

980°C }
1000 |
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|
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|
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780°C
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| 750°C LCT
1
I
600 [~ }
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500 [—
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ANNEALING TEMPERATURES FOR PLAIN CARBON STEELS
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Iare wa fafor (Production & Manufacturing)

frex (Fitter) - swsei - 1

v 3.1.136 - 137 & gwtaa R

zoa 3 "ae 1 w0 (Surface hardening of steel)

IEAW ¢ T A F o § o faaforfa weF aw av i

TR THR H qAE FILO THATHT F AR T
o FH FEAT 1 TS FaATAT

* FEIERAT FT TAF F@TT

* 7T FELERET FT TAF T

o Tt FYRIERET wfFAT F FUA FAT

=T |t gameAt (Service conditions) Ta &% Sfiae (longer
life) & forg siferior st@@ai (components) # FBIX ge-Te
et FIET AT qAT FHE, BewHR et SATiRE AT gAY AR |
3 faferr o & & g6 OF & gHS F ade H & qAET A
aat #1 (Fig 1)

Tag F30 F yFwR (Types of surface hardening)

- FSRO

- AR

- SATAT FSOT

- SR FIR

9 F3L (Case hardening)

o fafer g Feix &y 9 arer Iet (parts) # 0.15% e

FTeT ZEATA T ST ST &, ATfh & T8 HSTLor & TqEfa 72t
=il

ITATY &1 aTelt TeTd &F | #t 9% (surface layer) & #1aw
F wAT 0.9% % a8 ST € |

S FEOFA (carburised) T F a F¥ah FHAAT (Quenched)
STAT &, A AHHT Fhael FILT ade &1 Tfafhar F00 aur g
ATAE AR g (soft) v Siws & aar @l (Fig 1)

ATIH FAH T AT ATAT AAS Hl (o T ST e i AT
TR FTYLEOET & =T @ AT & |

F FSIU 3t @ (stages) # AT # |

1 FrgershonT e ads (surface) TX F@Ea & AT agdt
gl

Fig 1

THE OUTER SURFACE ABSORBS
CARBON AND BECOMES HIGH
CARBON STEEL

THE CORE REMAINS

AS LOW CARBON STEEL

AFTER HEATING, THE WORKPIECE HAS HIGH
CARBON CASE, WHICH CAN BE HARDENED
(b)

WORKPIECE OF
LOW CARBON STEEL

CARBON-RICH
COMPOUND

WORKPIECE HEATED IN CONTACT
WITH THE CARBURISING COMPOUND

(a) HARDENED
CASE
SOFT AND
TOUGH CORE
AFTER QUENCHING THE CASE BECOMES
HARD AND THE CORE WHICH IS OF LOW

CARBON STEEL REMAINS SOFT AND TOUGH
(c)

FIN3113611

2 ST ITETE S EH T=fess W e 3fi¥ ade w31 grar
gl

FERET (Carburising)

39 d@fFar (operation) ® IEATE F FET & AIYY ATATALT
(carbonaeous) & If¥a AT qs TH T STaT € Ut aifsd
TexTE (depth required) a% HTdT FT JAT & AW dF I
ATTRT 9T T@T ST & |

FTET FT 3, 5 AAGT A9 & €T § AW FAT AT@T &

g+t fafoet & 57 gerat & fAsaw ardl Fdag A9 880°-
930°C & ATIHH ¥ FHFEvg & (workpiece) dde T3 &Y
st £1 (Fig 2)
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Fig 2

TEMP °C

— CARBURISING

1000 — CORE REFINING

~
~
~ ~
~
~

S Ny SN

-
ST~
- T~
800 — -

~
~
~

REFINING THE CASE
Tee [
o/
S —e_

700

600 —
500 —
400 —

300 — / TEMPERING
—g

200 T T T T T T
0.2 04 0.6 0.8 1.0 12

CORE COMPOSITION CASE COMPOSITION

PERCENTAGE OF CARBON IN THE STEEL
CASE HARDENING TEMPERATURES

% wrgezonT (Pack carburising (Fig 3) (solid))

gSTt (parts) & =TT 3T FTRTSIOAT AT WY I8 TF ITIH
oTg & atad § 9% ¢ f3ar Srar €|

FIN3113612

Fig 3

LID

HANDLE

b

METAL BOX

FIN3113613

PACK CARBURISING

T & THEHA a5 Fea A U (fire clay) & dier 2 fam
SITAT & 9T AT & gFhe & Sell-wifd arer {3 siar € arfs a=
T d HI 9 JEY AU T T & HE gar fiaw Jl =
THE I S-FYREOAT & FEmEr 9war € | (Fig 4)

FYLEONT 98T & T H aFst (wood), &gl (bone), TwST
(leather) 3T2raT =TT &F THAT & AAT THH T AT LA & oIy
IaH T Fraiae SF wfte I arer d e v 2|

Fig 4
BARIUM CARBONATE AND WOOD
CHARCOAL HIGHLY ENERGIZED

0.14

[

/
M CHARRED

LEATHER

/
/ - wooD

CHARCOAL

0.12
y

0.10

0.08

0.06

i/

DEPTH OF CASE IN mm

2 4 6 8 10 12 14 16
TIME IN HOURS

RELATIVE RATE OF CARBURISATION WITH DIFFERENT
SOLID CARBURISERS AT 698.8°C

FIN3113614

79 Fgerghent (Liquid carburising)

aa @ & F9€ (heated salt bath) & FTGRTEORT & T Faheit
g (wrfeew #atae, @iftaw ammEe qar aREw wEs

FIGLEORT Fq0 1) FELEORT F ATHH q9T F A0 e
(depth) 3a% firet @TgTEE (cyanide) & wT=T O fasfe &t 21

T FT W FEAION FAT TF oo Ay & | 7wy 7% wea
3k TE AT FAH FAw F FIT HT AL BT HT TRAATIANA
HTAT AT T FAT € | I8 4T (case) waS & Gy #it
qQAT 3AT &

7% qd (thin) %9 % for I9g (suitable) &, @THT 0.25mm
TEXT | 3HET T AT I8 & % 7% uF aof (rapid(fafer & s
a@aw (heated) sfrear & &t € | fasswor (distortion) 4 & %7
giaT &, T 7% fF (batch) Iemew & forg 3wy &1

i\ R (Gas carburising)

T (job) &t faeft Amerelt e (gastight container) & &
g, st faeft Iuges W (suitable furnace) ¥ T@#XT A«
(heated) ¥ & st W &7 & T &t ©T § T fFHAT 1T
gl

FTLTSIONT A {4 a1 T9 &7 9 § 799 (admitted) FIrT
SAT & AT dreY e a9 (exit gas) # AT
(vented) fam stTaT &1

FEEOAT FTST T H TAM FIAT AT & 7T AT Ao
areft 3t &7 A e et € | FE-de W ot aRE |
TG HAT 7T T A @St Ser @ |
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qAT FELEOET THA H FIGLEOAT, FHAET quenching @m
AT Wb UE B H UF & g WET H eid Ted @ Fi e
% & foFar & a1e gAY & forU FREY O¥ ot aedr § Fig 5 #
FTYRTSRONT & qATX FTe (section) & dL==T (structure)
sfafa (appearance) & wefia fam = €1

Fig 5

SURFACE —1——=*

N\

ALL PEARLITE — ‘\\ ///}\
N

PEARLITE — ‘\\\"

FERRITE ——»

FIN3113615

THE MICROSTRUCTURE OF CARBURISED STEEL

FET IT= (Heat treatment)

FTYLTIONT T B & A3 IJAH! A8 T AT 0.9% FTa
AT SATARE AT | T 0.15% & F1eIe &1 & 16 & &Y
# o fR-4fiX e &Y ATAT 7S X=AT (coarse) aTelt &F
ST & A7 9 SHeud (tougemen) I & forw 3@ wifea
FIAT AT

FH TAT FIX & AT HTad 6 7T fR-¢f st g1 (Fig 2)

T AT dF ST F FOT, FY TS & AGH A TF I
e #1 SaET F § 39 Mifd AT =iy

T Ht Mad (refined) FF & forg FgTEsE T80T 870°C Y
% J: ad (reheated) F¥& FH 0T dF IJT ATT dF @7
AT @ fSrEs de=ET # uHeuar (uniformity of structure) s
T T O I8 Astr & 3veT {3t ST & arfs sfiae (cooling)
* N 49 g T g T

39 @a" (heating) # ATTHA & 6 & [T ITYH (suitable)
ATTHA & HIhT ST 7@ 1T 2 (Fig 2) T saforg agd st
T (extremely brittle) ATETEE Ia= BRI

ACTIATT T TAT FIT &1 qIe<t 92dl (outer layers) &t e
FT AT =Tl

F % JAATC 760°C TF FFA & A: d Fb AT I FATHT
(quenching) e (refining) fam ST &1

Tt (Tempering)

A ® &6 & 200°C 9 THRIA F¥ah AW & IAqA Afaao
(queen ching stresses) 3T (relieve) faaT st 21

afe gt F FTeHT shock TET HEAT dF i HT AAS! HF TIeA
FAT & gaT € | 9 aRfEfy § adqe W Ater ArdwEe
FHSATE TS IeTH FIAT A T THT TSl HF FIGIONT & 18
#rer & g AT qFAT T

Fig 6 & & ST & a9 I % TTeT e (section)
T¥=T (structure) &1 Sfifa (appearance) wefia &t g €1

Fig 6

—— 1 SURFACE

—— MARTENSITE

—— TROOSTITE
SORBITE

—— PEARLITE

— FERRITE

FIN3113616

THE MICROSTRUCTURE OF CASEHARDENED STEEL
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arzgrzten (Nitriding)

ST : T AW F A # o faaforfed e F ave e

o T AEEEET g F| i gfRan @ auie w3 T
* AT AT | ATSIISIEN TR FH ST qihaAT FHATAT

AT TFA | T@ae (surface) & FTET &I T ATZE ST &
sfafsar (enriched) FX1E STt €1 &1 Somferat (system) ST
# a7t & 9 ARl U qau g AaEgrEfl

| AEgEE (Gas nitriding)

A ATIETIIET THH | AT (parts) F 100 =0 TF ARAT 79
& fere yate (constant circulation) & 500°C a a faT strar
gl

AT THA & IR IS FF a9 U d9 o g9 (gas
tight box) & ¥@T AT & | 30® oW Y39 U fAawlt aw &
FHIfET | & AT A AT & AT AT TS FLAT
dras & forar Q21 8 9 off st yarfed #3d wed € o9
a% % geama &1 amaww 500°C a% 7 fe J | ar @resy
gaT ¥ 37 #¥ foram Srar @ | ArsgrefE & Adqe W uE fhew
g7 31 & & gt afth (buffing)aTT @1 R ST @kar &
|

AT T A AggefE (Nitriding in salt bath)

3% forg faiw 9@ & (special) F© a9TT AT € | 978 WA a9
T & Tt (alloyed) 74T A% watar (unalloyed) ST & et
F forg &, St srfiforga staT @Y srifersa (not annealed) &t
Tad € 38 goar e (cast iron) & forg oft v fFAT Star
g

wf%ar (Process)

A FT H (FTHT 520°-570°C) T+ & qd FR@UST (pieces)
F @ 400°C A dF [EAAA FX O Tload qeh
(completely stress relieved) fa=m siTar € | @dw (surface) 9
FET UF Ao AfE @ 0.01 & 0.02mm W uF

saren #steer (Flame hardening)

Ted(layer) a7 ST € | FEEUE & ST (cross section) #Te
ATsgTsfE &t safyr (duration) e wveE & i w9 qw ¥R
FLAT & TE AT ATISISIT & AU FTHT F9 (much shorter)
gt € 3% (bath) & feTe & qoaa, FTd@Evel & 91T & AT
(quenched) T &% {3t STTaT &, qeqwaTd 38 g forar star
(dried) &1

@ (Advantages)

ArzgTefET & g g=t (parts) & sifaw w=w & wofifdr #T A
ITfRT FAifh ATZLIERET % T991d AW (queching) T FTF A&t
TRt STTAT oY 38 Y& F AT & I Sfqaet & H0 g8 fagfd
(quenching distortion) & &= STt &1

TH T (process) § IoTt Ht wTfers araaTe & sifers w7
3T ST 1% 56 T ®e (warping) Td faeaer (distortion)
e A&l Enm|

F31CT (hardness) Ta ge-%e s (wear resistance) F4t
1 (exceptional) g1t | d&mor wfazraswdT (corrosion
resistance) # it g gL BYaT 2 |

4o 3o FT ITET & @+ et s (alloy steets) @W @
& & #wga (inherently strong) gid €| sAfw &
(strength) Ta ge-%e Tg=aT (wear-resistance) T TF =T
0T (combination) ST &taT €|

ST : T AW F A # o faforfed 6 F ave e

o SATAT HT TAWT FIQ TY g FIOT TEHAT HT J0M FA0
* STEAT FSIXOT &F ATH-FwAT FaT |

T4 THE % F3X0 (hardening) & faois wehe & a9 o+t aT
FTHEve (workpiece) & @ag (surface) agd & asil & T
& SATAT & qAT IF I A [SeFHT F14 F g2 AT (quenced)

f3= staT &1 (Fig 1 & 2) F3TT ATTHT HTHT FSILOT ATIHH
& ST 50°C SATaT Bt g

78 Sareq ue fafemior : fFeT ¢ (NSQF @@ - 5) : 3w 3.1.136 - 137 & awifee faia



Fig 1

FIN3113621

Fig 2

BURNER

WATER
»

ﬂ WATER
SPRAY

WORKPIECE

FIN3113622

swor w3iwwr (Induction hardening)

FTHGUE FT TEA ATST 3T AF B FHSILUT ATIHH T T@T ST 8,5
o stavasar & stfees T waw 7w

HAE FSILW % forg 5776 ge0a § 0.35% & 0.7% A Hae
AT BT

TH T % HSIL & oW (Aefortad |

- € a2 FEEvE ¥ forw atwwe (advantageous) €1
- FIAT qAT FA BT 2|

- fe® Fareor e e 8

- oter faer

- U9 & @Id FA Bt 2 |

za% famforfaa et (disadvantages) st €1

- Bie Atat % fore gy &, FifH = AT FIC & A1 A
STITRT BT & |

- RO F TF FEEUS & Wfaaw (stress) ¥ (relieved)
FIAT T8 & |

I : T A F A & o1 faforfad w9 Fe an e

o U7 HSITIT THHRAT FT AU HLAT
* U7 FIITOT TTHAT F ATH TAqTAT |

Ig Tag ®a0 (surface hardening) & 3ama+ (production)
#r faftr &, o F3e 1 S arelt Jag F1 Tk 90T FueeAT F
Fr= @ ATAT € Y SEH I=F Agfa AT fAga g yarfed
STt €1 (Fig 1) et smafy aere et 8, aaw & meas
Iadt & &9 & A &1 I=T ATgRT A W7 F A FIE0
TeE g 0.7 & 1.0 et € werw smgfa & ar & 1.5 -
2.0 mm F3or #¥ T fHedr € vy g # g srEr
0.35 - 0.7% &7 &7 JA0T faam ST &1

Fig 1

ﬁ COPPER TUBE

P——
e
S —
N~

WORKPIECE \

FIN3113631

FEEoE ¥ Y07 Fo o & Feferfaa arw 21

- FHSIU AT MRS, drerE ’ A (distribution in width)
AT T rET & =T g &)

- T AT 89T (time required) T F3TXT & HIOT fa==qor
(distortion due to hardening) aga ¥ & |

- @dE TIE (scales) 3T & g (free) w&dt €1

- I7% IATeA (mass production) # forg ga fafer &t saTt
& @ (incorporated) fm ST @Far 2 |

Ieqrew e fafewior : fRex : (NSQF R - 5) : st 3.1.136 - 137 & wwitem Rrgia 79



Sarew v fafawtor (Production & Manufacturing)
fev (Fitter) - st - 1 s 3.1.138 & awifte Rraia

=it Y e W 2u¥ (Tapers on keys and cotters)

SEAW 1 3 AV & o # o Amfofad & A A g
o ¥UX Tt qRTRE w0

o T & ITAWT HT AT

o HeF EifeeT WY dew Reiw Tav & fotwanstt & s w<=n
o fom 3av st A Te duw TR fwted sarn

o FHoll HIY FeX U YT TG FIAT

TR UF a5 § X X 9% # 9% @7 & A7 Aier av s Fig
a’T g\-ﬂi— %ﬁ ﬁ" RETAINING COLLAR

Feil 9¥ 39 (Tapers on key)

DRIVING KEY

ST & AT & FIET Eldl & af FTehl & THT % BT AT
TE FE W ATGAT TITT FIAT & AL AWM & JHA TgaT &

THAT & T % FILIT A1 F S A ASH F AL FLAT agA
gfewra & % s 2a¥ ST 1:100 &t &1 <’**7 *****
F1e¥ 9¥ 39T (Taper on cotter) @ ffffff

ST TATE & WA § FieT F AT AT € af T8 F T vHe
% FET fohe AT & 7% F=req § ferar gifead #ar ¢ =i
AT Y AT 8 & ThaT & | U & FHT Fle< F g™ AT
aﬁsﬁaﬁrﬁmmﬁé‘wmwaﬁmt%# 1:24 a=% LATHE-TAPER NOSE SPINDLE
firr etar 21

¥q7 = (Taper pins) Fig 2

TAPER NOSE
SPINDLE

FIN3113811

Trer FTferat Se 3R fUT T ITINT T I Hled dAleh FIA A —
T T F g sve T g F = A smar 21 29w 1:50
g Ref 919 ST & ®7 § SieT d¥ AT & 30 A MATHE
A Forowm & aera tar @ | 4 1 U &7 ST 3| TR
ST &

98 &7 I e st % forg R stmar &
- AWl ¥ sEIar & @d: avaur/ferfa & ol
- QST P AT & TS T AT FA H |

- UHHGST % GIRT $1ET B WA e 7 |

E & ﬁ % a ﬁ Eh_l_qc ﬁ' é'qT % aga_ a_ W @ﬁ %_l MILLING MACHINE SPINDLE
(Figs 1,2 & 3)

aTEt & 9T Hf aF a¥e q AT fHar Sar 2|

FIN3113812
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Fig 3 qE A Afverd Fea & forw sueTE o aret fafy e w)
Z | i wedt &
DRILLING MACHINE - AU W a?fla'”rqw
‘ / SPINDLE
- AR & forg sroeTE S arelr fafyr ww
[
I |
I 9T F1 TTwT0T (Specification of tapers)
Il |
KNOCK-OUT TANG L~ .
ST § TR F A5 Fd G0 9 7w & SR e =nfew:
- U FT HT
MORSE TAPER
DRILL SHANK - ¥a¥a & e (Figs 6,7, 8 & 9)
Fig 6
DRILLING MACHINE SPINDLE AND DRILL WITH TAPER SHANK 5 o _ o
- = & & (Fig 4)
Fig 4 =
9 o LENGTH :
INCLUDED ANGLE OF TAPER £
0
2
HALF ANGLE OF TAPER (OR) Fig 7
SEMI ANGLE OF TAPER TAPER Y mm PER X mm ON DIAMETER
s _
LENGTH g
60 SECONDS (" )=1MINUTE (") z
60 MINUTES (') = 1 DEGREE OF ARC (°) g
AN ANGLE EXPRESSED IN DEGREES OF ARC g Fig8
= TAPER IN 1 X ON DIAMETER
- difeave (Fig 5)
Fig5 o
s _ iR
a - g8
DISTANCE (DATUM)
LENGTH OF JOB g
L z
EXAMPLE: IS SELF RELEASE TAPER Fig 9
(MILLING MACHINE SPINDLE NOSE) IS GIVEN AS: INCLUDED ANGLE OF TAPER
i.e.
DDy=7
L=24
NOTE: L IS MEASURED PARALLEL TO THE AXIS — Q
DDy
TAPER =
AN ANGLE EXPRESSED AS A GRADIENT 5 LENGTH =
= 2
Iarew ud fafesior : ffew : (NSQF = - 5) : s 3.1.138 & wwifa Regia 81



A U (Standard tapers)
T gl & forg e

HIAT 9T T H THSH & {og & THE & T8 ITANT {6Q A1t
gl

- Gow gifesw o

- on-Refifnr duet

Ak 2w 3u¥ (Self-holding tapers)

ToF gifee 208 & U F FH AT | TAH ITANT AT

foreft @t fRamsw & e, T sanfe 9 FfEw g it T
I T | A stmar @1 (Fig 10)

AiG 39¥ (Morse taper)
AT ITANT B JTel 39X 31 & T3 8
0,1,2,3,4,5%#<6.

3T HiE X & /e & A frw g €1 7w 1:19.002 &
1:20.047 a% fira gar 21

Ak RefaT 7/24 29w (Self-releasing taper) (Fig 12)

faferr wefier aX ST g ATt fRrvee i uT e ¥ 896
ReAfST 2uef &t =raeT Tedt €| aew don i 2w 7/24
2| 7= waTEet ® a6t fafa qur st #t e § ae w3
T G A ATl X | qg U wEiEet H e A

Fig 10

SPACE TO
TAPER DRIFT TO
REMOVE DRILL

END OF TANG
REACHES THIS
DEPTH

SLOT DRIVES TANG

TANG ENGAGES IN
SLOT IN SPINDLE AND
GIVES POSITIVE DRIVE

TAPER HOLE

FIN311381A

- g% forg SwET g AT Hew 2 e

- fifgw T

- W A

#fgsw T (Metric taper)

T & T 39X 1:20 gtar €| Mg o § amrerd: I

g aTet 3t & &gt 4, 6, 80, 100, 120, 160 @=T 200
Mfgs 2|

Mg Tuw F T FA T dF &7 AT D W FAH 2|
(Fig 11)

Fig 11

7
—
° )

r—
FIN311381B

Fig 12

% EXTERNAL TAPER

AS PER 1S:2340

FIN311381C

AT & AT =T & | T & I & forg rfafeen weont
T T BT 2|

AT SIFNT S aTer 7/24 % 9 arset 30,40,45,50 74w
60 2|

/=Y 30 F 7/24 39X F Afewaw =@ (D) 31.75 mm aAr
/=Y 60 % forg 107.950 mm &R | 9w @+ a1es 37 i &
fiaw i |

J THEHAT F A ITANT FW AT 29X (Tapers used in

other assembly work)

PR & Tl & § %% 96T & aud &1 IgInT
STAT & | 399 & ST SUANT &9 aTer auY fAer @

- U dw
R ELGRIECIEICIC
f= 292 (Pin taper)

T UEEA T g aTelt 2ue Rt & Rt g @ A
7% 21 (Fig 13)

e 1:50 SUT &1 &
T O #1 = i S =w 8 fAlred e smar 21

Fux fom ferfa &t famT =raa & erEwat &t siieq auT e
FH | Heg HYarT g

82 Iare ua fafwstor : fkew : (NSQF @R - 5) : stwrme 3.1.138 & wwita Rraia



Fig 13

Jooo -

% Z
N N

PRESS IN OR DRIVE IN

= w0

FIN311381D

TAPER PIN

AT AT = T (Key and keyway tapers)

g 29¢ 1:100 %7 | IE UL =[(EFT q9T Jre=rel § ST
3= stmar 21 (Figs 14 and 15)

e (Note)

fasiw (information) % forg o= fobg w7 uef & s> # srferw
THERY & forg 3

Fig 14

TAPER 1:100

FIN311381F

Fig 15

TAPER 1:100

|
N NN\

FIN311381F

IS: 3458 - 1981.
T fue fiT T & g 8

Type A - T& @ag &t (ground) FT N6 ffaer FeaT N6
Type B - f07 & us @de &t turned N7 & @t fofaer seaw
Type C - split fU= & T# @ag & N7 & arr e wer

srfvrfed == 0.6 & 50 mm a&% 7 siaT @ 1Y O &t =9 &
garfa® 4 & 200 mm e T Ser 2

f v ¥ 39X {4 (Three types of taper pins)

e (Designation) 3u¥ f= &t @, A, B I1 C, %1 o™
Fffea =, siffze @=E BIS i /=¥ & At fha
ST &

¥ fi A 16 x 90 1S:6688

7% {99 B 20 x 60 1S:6688

firee 2aw fa71 C 5 x 40 1S:6688

A AT : e &1 stwfed =me = 1/6 (dia of shaft).

*F1eT ST (Cotter/cotter joint) : e FT ASTE HT TH AE
U F AT UF ATIATHIE AT & TS THIT & FAHT TAT ITH
& Srew & forw T Smar @ evmar wfy & @ atee fane
H o7 9T F Fael ALl F1 AqA BHar & | Fex % A faadia
T dXH X & AT JTT FIVT I TF ATAATHIT WA Alhe f&Tie
STed gld & Y HeY UF a7 Ald & & =1 Bl 2 |

UF &T & T 919 & Sred & g gt Ftex #1 I fFar
ST & | ¥Ale % |1 ggal gl TTH qATA Bial & | «1e & arg
TF Wa § UF gAY H AT 98dT & | Tq 9 FHHA qq
(TCHH) % | BT H A T HIET B0 TAAT AT SATT AL
F IMFE & AAGIE § ST | T T T I A TS &3
A% FleT &l AIgTE A i< il 2|

(e wTEe (Cotter joint): 3 AT SATAATHIT WRI & e &
forg st &r it s foa StaT @ ua gib 7 Hiex &t uE arg
STIed ATt WRT T UF S AT 3a¥ & ¥ & FA747 1T &
ATl HleX H TF & ATT TATd qET ATST AT A & THT AT
& | e AT T FHE TATE A 4 gib & FTer w1 3w
3T STaT ¥ UE Age AU & AT Hie H ITANT FAT Srar
& af3 T aXF & Hle< Ft I & dt gib ¥ FT ITANT fFwar
ST 21

e # Agq & forw = w1 swi w72 (Use of pin in
connecting shafts) : g a¥g #ex X Ja=wr T *
SIANT TR FY ST THT FIA € | AT AT T HIXT B (fork)
B # AT & ST gaY A T A & 7@ © | e wia (fork)
% 3 S e 1 T T § @A FAX ToAATHR 07 F Sler
g ® (fork) Tad & 3T #t T@q ¢ fim farfy st v e
o a7 wfte = & ary & 2|
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Sarew v fafawtor (Production & Manufacturing)

frex (Fitter) - st - 1

v 3.1.139 - 140 | gwtaa Rt

T v footelt & s gy gean & oo fafer wra «omen (Various coatings for protection

by heat & electrical deposits)

SEAW : T AW F 9 § o1 fawaforfaa w0 awA v et

o FETTTOT FT TTT HI WHATH HT ATATAHAT TqTAT

o T & T SwE A A A arg A e F Rl w1 aw qaen

o fafrer fRTm wftkamet ® qamn
o Rt arg it gt FRT F ST & R A S@r
+ pleasing # T® F¥H F ITA TAqTT

AFAFAT SeAtE 9Tq AT e o1g T T Ft GLEATHF HifeT
FAT A | T TTATY & & HUF § AT & AT HEATL 1 AHATH
AT AT T % fory et sTraes | 7fare & 1fers gpaar o
STANT & forw 7% agd SawEd sSRrEE s |

LU THTT HT U HT TF q<H 81 GURIT H GIATHT
HIET AT I F qTEH & T & (7T ST A9 1 &< g0
ST | =T 2

T F g YLTHS SR 37T (Protective treatment
of metal surface)

GIEATEH ITATE & THT T 44T F2ar &

- TefRge ey & g a9 ST 8
- T IR giar & ST &1 AT AT ST 8
- g€ qrarEer SEd g ST e

aeliE arg # Fiew (Non-metallic coatings)

el a7 WE O SAT & T AEI B THRE Tl a=aT
(vernier) &I a¥e e ATRT HX M9 a7 da & ufie 7 gmr
HIRT ATAT HAHT 1 G HT Gl 2|

g witen (Metallic coatings)

tde & feara an ;T (Spraying or coating with paint)

TEC & AAHAT €T & G1q & TATT AL LA D1 L&A AR
TaerEe & forg I 3Ry Smar @ Y 9EET F w0 § 39
FX =S LEATHE HICHT Al © | 30 I & ol 9ed (A &
a9 9 4T lacquers) TR &7 I=F U@ &1 ITANT 64T SATAT
el

Tamfent (Enamelling)

39 ddg T (enamel) TEEX fBE@@ FT ITgE araH (80
to 100C) 37 &d8 WX H8a (enamel) TEsY fBSaE #X
SUgAT AW ¥ (bakins) &RT AT ST & & W
wfaereft Y At & wfaerdt o gt 21 (enamel) § T,
T8sY, (quartz felspar) S %9 X TAER e fso
# faemar smar 2|

wfe® Ffew (Plastic coatings)

THHT ITANT GLEATHH & @1 a1 G0 faereft =i aiae &
St & forg fama strar €| Ffer freern gam @rfees ar O #it
e AT AT €| AT aor 9e &t (synthetic resin)
ded (cellulose) &= ¥ (chlorinted) T@X %2 % gRT HfeT
faram strar 21

arg 1 HET (Molten metal bath)

TE AEeS T & AT {57 & FET 21T & 38 a1 Whkarm g fwar
STAT & | T F garae Ae@aArsonT Linp @ e A woww &
g AT gaTHT AT foear gom G & feer Smar € e
TAFZICTE ST eamTg ST & gatar Sar & | et i &7 ofie o
¥ TAFEIford ®q & Fifew AT AT 2|

Jmaor (Cladding)

39 AT # (UF dWce 91g) & SAT 81T & Y HfET oa1g &
84

TRA & FATG T (T A7 STET) Fieeh b o & | e
& w9 4 fHat 50 ave d A4 W u7g H a9 A qhav
el

fSz®m@ (Spraying)

fafsrr e &yt & forw arg = w1 T faer
ST & | 38 IFRT FEIeN #Y 847 S€ UF d9Te {30 70 da W
eTq &7 foreett gotm am % fgara b star €| oifee 7t @qe
qed Sfaere fisr a1g geaa A (plain carbon) &e FmaT faam
ST 21



Sarew v fafawtor (Production & Manufacturing)

fex (Fitter) - =

v 3.2.141 & gt R=ia

7w (Gauges)

SEAW : W AW F 0 | o ffofed w6 a A e

* Go wa No - Go 7=t #1 frgia Td SH& @A FaqT= T
o IATEA H ITANT § 3 T AF A AR ITh THR
o T R AT SR F q” A qqrT

* T AW T TR A ToTel F SR/ "wEen |

T AT A W TS F fawiwand (Features of Go and No- Go

gauges)

Tfere AT=T § IcATE H IJTANT Fh 9T ATt TICH T qel a1
F foru 9% e € % sae smavew wew (FetfRa awsn) §
FAT &fF TE UF "eHl F AT FLA F qI9 L A ot
ST T ITANT AT ATAT & A T AT AT H7 ITANT fALTeq0r
(F%) F F fawar st €| F=ifE = & FEr e gtar |

‘Go’ Td ‘No-Go’ =T fr=ia (Go and No - Go principle)
(Fig 1)

Fig 1

DOUBLE ENDED PLUG GAUGE

FIN3111911

AqTdY S arelt et 9 & w8 e gy A9 % ‘Go’ ud
*No-Go’ faet & fammd st &t STt € | 75T %1 ‘Go’ wd ‘No-
Go' # famia & &Y sraga &7 o= § foafie a9 &1 ‘Go’ frer
ITF AAM F FAT ST AT SaF ‘No-Go’ fax &t #mq
Aferwan 7T AT & Sy T@r JEr @1 ey 779 & o
AR 719 & oy I #1 ‘Go’ fr =aw fofde & s
74T ‘No-Go’ farT staaa &t siftraaw forfie & seee =ar 2|

e A&7 (Essential features)

F IS TART § AT qAT THEH TG 8i AT | T qAT:
it & s arelt ere| & Tod oW a% @ e G
giar & | 3 & forw afd 0.02 mm, # Tradd a e @A &
forg A5t # 0.002 mm, @% Fifed aEss g TR fFar ST
=Ryl

84

AT & ge-He AT ARV T ATTHA & HTLOT TARIET
gar =Tfey |

ZAHT I AN A ST TRl

AEET & qeuEa & g ‘Go’ A # ‘No-Go’ ik & s
T ST €1 FH-F ‘No- Go’ R & v 2fteer o uw
g o 1T STaT €, arfd 37 ‘Go’ Y & e aw=r S a9 |
F @ At I AT AT S 2|

= A1t & foATg g s ey 2|

IATEA | TART U S aTet I & 7w (Types of gagues

used in production)

forfie a=r
ERIRIE]

F A
EERIED

et afe d
T ST
i T
Frofa st
GIERIS |

—_

© o0 N oo o A W N

TIATHF Gt (Selective assembly)

Fig # =@ TcTs UF ¢ IaTcS GareHl § Y JefiE fFar
T 2 (Fig 2) & @< & % 9 % a1 UF diee U oW Gl &
T THIY & @arer iy T aTet U HE € gt SR HieA
& FifF gas forg sfafes 9=t #1 o/l & ST 9=t &7



Fig 2
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SELECTIVE ASSEMBLY

FIN3214112

¥ TR @311 (Non - selective assembly)

TF & ATES UF IS & dtee T F1g Wl 7 T qHAT & T THC
F AT it & 3y o7 @b @ a9 @ #7 Far 9 awdar 21
e oY s © FifE fafRe 9=t (spare parts) smaTHT
F firer s & (Fig 2)

Fig 3
& ) =
- \\ ,/’/ ﬂ
\\\ ///
/>:\

— // \\\

| o
- =

NON-SELECTIVE ASSEMBLY
INTERCHANGABILITY

FIN3214113

N TAATHE T § JFITat F T SrAqRaaeiear
(interchangeability) Rreret 2

T fE SR IATET STITq agSTET H FAATHE AT
F FE ST ALY & grentd o fauy qafkferfat # s ot fr
ST 21

g smenfRa st (Hole basic system)

forfae ua fohe &Y we Sorelt & stet fafsm ot & fhe o= &g
foog & aresT BT Tedt & AT Twe &Y |rgsT Hedt gadl € a8f
0 &g arafRa qurmelt w1 Sar € |

oz smamiRa yonelt & fox % forw qorda f=em &7 @3 2 |
7E & FAfH (o5 F1 mw fa=em y=r & 38 4 {37 (basic hole)
#eT st &(Fig 4)

Fig 4

HOLE

ZERO LINE

BASIC HOLE

FIN3214114

e IreniRa yumeti(Shaft basis system) (Fig 5)

Fig 5

ZERO LINE

SHAFT

BASIC
SHAFT

FIN3214115

forfire wa e &Y ws someft & sret fafse &t & fe o= &g
TIThE &7 ATET I Tedl & AT 37 &7 a1es Jedl agdl © asf
T WTHE ATETRA JUITAT FET AT © | I SATTRA FrTett
# arhe % forg qaya fasere 1 dhd H A7 St € | 7 gatorg
& Fif% H 9T%e &7 F0¢T fa=ew = ¢ 39 qo ke (basic
shaft) &1 ST &

Aftrwax g AR gurelt sreTE St @ | 7w gafw @ &
fohe 7 vt v fAsfT #ear & 31T oTwhe Y |1 #f agoT Aftw
AT AT & Fi(% T8 FTeXl q1esT Sl T gasht Taer fog
FT ATesT § qRad FeAT dfeE FeT ear e | gud sfafs g
T F forw e ST w1 3= & R S @

oz smamfa ug arhe smemRa gt & forg di a it # fhe
Fig 6 & wafif fg mr 21

Fig6 § TOLZONE OF HOLE
[N TOLZONE OF SHAFT

CLEARANCE FIT

TRANSITION FIT

INTERFERENCE FIT

DISPOSTION OF TOLERANCE ZONES FOR THE THREE CLASSES OF FIT

=
==
HOLE BASIS SYSTEM SHAFT BASIS SYSTEM

EXAMPLES ILLUSTRATING THE
HOLE BASIS AND SHAFT BASIS
SYSTEM

ASIC SIZE

B

FIN3214116
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Sarew v fafawtor (Production & Manufacturing)
fev (Fitter) - s s 3.2.142 - 3.2.143 & wwifta R«

o=t (Bearings)

SEAW 1 T AW & A A o Amfofed & Fw A g
o faf & wiew AT

o = it & foverd e

o e faf stw awe R &1 a5

o gro faafRa v So% TRt w1 quE FweE

femfT 7= 22 (What are bearings?)

femrfar a=t ST it ©, et qTeH & arve Tfd atdr & | e
Ui, TETATH AT g7 &A1 &1 86 &f q&al 2 |

foafar sl a1 JATEet FT UH A BT &, S FAvEer |
A qTE H TET AT THEHT T@ar & |

feafar &t sraw=war (The need for bearings)

foafer us sEwEell @XAAT AT AAEAT F OUF WRT & A
FHTCAT % T AT 1 AT 3T & roar Wiaaey & &9 § Fef
FIAT & | T A fOR &t a%ar ¢ fag foafer o o e
T AT qed § Eted ST Sar @ e it Fig 2
TEARITHY S7o@T 39 JA1 Tfaat #t @@ &9 a7 |

FIN3214211

faarfir qard & Freforfa Qo & =R |
o

- wfa & gfa forar &9 &t a9, Iaar &7 gfa<iedt e = k|
- o=t fmmae Auar gt AR

- AWF AT AR F T&4 § T&H W1 AR

- foafr ade & S # g @A § qE eAr Ayl

FIN3214212

- "o #t fafa # Je A g ARy

- 59 wwe & 9T @ & TET &, SO SHE TAdih &9 - UM% F UF AfFEd ©fF 9¥ @8R & a7 uEed F fou
g =Tfey fSms e F 9 B 1 Ry o & qeet dw (Figs 1 and 2)
R EINED - U H g EY F ToW 2 & )

SR STAPHRATY et el &, G w@wl & ST T | oy e At w0 whewe w@d & Rl

T FEwTy Ifa e g W fae awdr 2| L e & e a & e B

Uses Frafir s frTgeT Age § At ol &

Sa=i (Uses) - et faafa

foafRr f & fog o & ot = - FRr famtar

86



atet faaf¥aT (Plain bearings)

atet fafa & w=ww (Types of plain bearings)

T T AR # e o AR wwdr gu @ foufRRw B=fr st i (Solid bearings) (Fig 6)

AT S auT e feEf ween 2|
Breftar ot swme faafw (Radial or journal bearing)

Fig 3

FIN3214213

Fig 6

e faf¥a (Thrust bearing)

(f}} FIN3214216

F g & AR § AT qerd % a9 gid & quT Hiwe
AT FRE ATALA R0 # 96 e & gu et 2|

faee =t (Split bearings) (Fig 7)

Fig 4

o
VA A, N

FIN3214214

za¥ WY, foafar &Y srer &Y wAEEAR giar &1 (Fig 4)

grer feaf¥ar & fagiwand (Characteristics of plain bear-
ings)

Fig 5

)

ﬁ-b FIN3214217

T foafar ong § o+ et @ aur ey e |§ @
ST 2

wa: @¥faa gu iR (Self-aligning bush bearings)

(Fig 8)
Fig 8
@ T
—Ei=ke= 8
— I —_ S
v
L N :
- ; -

& | FIN3214215

¥ foafRar o smEhy arer gid 1 (Figs 3 and 5) @
g # fihe g 2|
i faafar &t o & AT T g 39 g0 UF W& 9% @l

AT 2 | 39 S & forg esfonr § 9w fhe R star & srar
3 ATET AT T o 0 Fraen edr ¢ | (Fig 5)

0 TR ¥, e faafRar aur auid awgved & g 9 & wer
FTT FUT SFE@ AT fa=aq gar €, ar @q: §@w & fou
faafRar gor & famiw wfa & S= faar star 2|
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e wge o (Adjustable slide bearing) (Fig 9)

Fig 9
BEARING BUSH

S |
SLOTTED RING NUT

TferT Teftive qum Fe ot 7 aed W & f g 2| 3
fobe aurr Tfert wetti=d & e qu g it gifead #3 &
forg AT el & # @ 9 @ | & fiae & a1 @rfee®
% & gid 2|

ga-feafa (Ball-bearings)

Fier faarfar Tt s & faaRon § & qaffes Sut & aret
frafT &1 (Fig 11)

FIN3214219

= T &1 o § fEmEe & guraier @t e war 8 |
doe & ugeede & fou faaf, eefonr & dafka fog 7 fe
TEdar g | feafar & qe & gy e} e star 2|

aqureielt femfar (Anti-friction bearing)

gyt feafR & @ @9 (General features of
anti-friction bearings)

3 fourfr § gm arr srama, @ aur AW (cage) &t 21
(Fig 10)

Fig 10

BALL CAGE

BALL CAGE

INNER RACE

FIN321421A

OUTER RACE

TR qre wawa (Rolling elements)

¥ A AT AAY, T Y, a¥a 7T g3 oy fAfww
Al § e €1 F wifterwm ar wi-fawe & # g9 g
¢ forast aag srrafia ar aifersr & g2 &t 2|

399 (Races)

T 7 e W F 9" A7 ¥ qET eid @, S AT T
T RS FA | T I U< HITHIH &t a1 FA-fAwer T &
a1 B &1 ¥ FI, ATHGA qAT aiferer FFF gU = 2
fiseT (Cage)

T LTl TelTAve 7 & T fUSTY T el 31T YT 2 |
IT T el TeftA=d & ¢ bunching up T&t & 3at|

Fig 11
OUTER RACE

INNER RACE
/ BALL SEPARATING CAGE
7

FIN321421B

& off 37 ™ fog =me & o am: aed o wterE
TAT WX IS & &THAT & gT AT i ATet =i & | I faafRan
F ASTE X AW & FH el & | ASTE (AT vars) &1 =9 &
I o faafit & e F#9 giar €| st ¥ dwifas
T & ¥ T ArS e & fory &, T Ya IHW F qvA W,
Feftr oe it Wed F AT gar 2|

wa: @faa s R (Self-aligning ball-bearings)
(Fig 12)

Fig 12

FIN321421C

7 T &1 R & aedt W § usd Mo B eidar e | aw
faafir seaer e # IST TAHAT &, ST AHR F AT F

FIOT TS FaAT g5 ot |
T feafa % s (Ball bearing types)

are oo 7o =7 & 9 @R F g 2| fed aftwax
ST fEFaT SaT € S 39 R © IR arw fGuhr wife
2 | Ifeae ama fafar &t ger w7 IRaw are F forw G star
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& df e TER Sfad F fi-fR 79 e & Ted WRaw
AT T T TS H I8 MY 35% AR THaa (feaa faafiar
JR YE T A AT &7 & ool § 98 AT & e faqel
faarfRar erfawmer & et S& e, ofieet et &0 Rom & &

gafera faam ST 21

us itk e faafaT (Single row ball bearing)

T G et faarRar o ofs & arg et € | & fomrfRar srefiar
o & Arg-ary Brefrr 9w &t A9 F forg 90° siwr & Fror a¥
B ATIAT & A FIT B HIH B BT FBT AT & (TT eI
H & TH 3 S o ST &Y &77aT & forg arer stferspaw farda
SEFAT #F a3 & forg ger faar st & v F Hud arer
¥ IfeTe 3T 3= UF fRom 9 W) S AR TWTE @At &1

Taw dfw ster fauf¥ar (Double row ball bearing)
(Fig 13)

Fig 13

FIN321421D

TaH a1 Ff qu o A & o fo-fis gud wd g
TR & § =T LISTA FSILAT BT & AT ATHS FT HIT THTS
F T § ASTAAT T &l 2 |

F FoiT "o e faafRaT smad-ame oo @ 3@ W &
ARET F % T 99 guTa | awi it Ji Ieaw F3rear st
2| AT TR FHET 9 EdT € Y AT ' TeAd HE AT
A & forg Tfa AT T3 XA § S (ATHA-AqTHA ) AT
& FHT & o7 T e =l & | A e 9% Ted T9T
o FFE & forg e AT et &

(depitcs) T 3t Fivfir d@vah ater foerfRar sTA=-ame gwTe ar
AW FedT 3= TH o a¥ o wfvw die &1 gfawry gq=
FIAT T| SAST # FB AlS HAT TH F& & ArS 7T 1.62
U &7 €| BT aF & = AT & forg e ar srferk wiofrr
e faafRar &7 s amme § w@r JEr 2|

zaw ¥ (4fw) are e & @rw (Advantages of double
row ball bearings)

1 T O ol SR sfter Ifeaer e it Sorar & T of
fawm = @ (combined) IR =X 9% @ AHAR T
37 ferfaat & suamr e oa 2| set REw @
JATTHS =T AT AHe Tiey (OD) & AT UF I i
AT & Tf gt 21 .

2 eao o feafRem & §iY MY aredt =E & q1 Uwd I &
FHTT 9T STTAT & Afhe &7 I Tehel T 1 STU&T AferehaY
JanT foar Srar 21

3 =ad I (row) I Al & Fo onfds oAt % drI-ary
(handing) T 91T @ & fog wewar o ate foafar &
HTE & 2|

oA A (row) FivhT dus a1 =T (Double row anglar

contact ball bearings)

A O SO @9 arer R # ot Rt § uw & 9 uw
ST FUAT SATAT & | AT 31X (raceways) A€ ATl & Fr = FI6
# ot fa T foerfRar & oret a¥ otenT &1 ATt & i T w
300 H % HTET & ST & | AT &7 & f&rer 7 i o=
& THT T AT STew I¥ 14 FT €| 3fa¥ 72 ¢ f& saa
T Foft @9 F1er 7 AT UF o stafiw W &Y S
THAT & &7 I FHerse Fow & =Tel SToT-37en gidl & gaaT
Aaoda ae = & ol oy =7 & 5t fRomstt (suitable) ®
afdeet Ae Y & e F THEIST F7 & forg ITH Star
gl

TAA I HIUT G AT (@A 3T THATHF H@AT § I AT
&

e 5200 @A EAI ATE, I=F (A T B AT &0 AT/

B FIX a1 (BALL) =ma &7 s=r fhar strar &1

* 5300 s@eT 9T ote, il wfq #i sre/afy T g =™
ar (BALL) &T 9T o Srar 2|

Iares ud fafewior @ ffew : (NSQF = - 5) : st 3.2.142 - 3.2.143 & mwifya e 89



Sareq ua fafewior (Production & Manufacturing)

fex (Fitter) - =

3t 3.2.144 3w 3.2.145 & w=taa Reeia

siew s g el (Roller & needle bearings)

SEAW : W AW F 0 | o ffofed w6 a A e

o TR AT Aea i w1 aofa =i
o Te7 fafa & g TaEn
o ffdar @ T gorredt s«

Tae fafaT (Roller bearings) (Fig 1)

o o aed 7 fiad A%< | g=r a4 gu W & ad
et @ | gaeet ===, o 3| &7 T FEA F ATIREAT €, T
1 ffY T 21| S faaRa eaw sae @i & Som
AT A AT &1 et R & sifees Brefror s &t 3e™
F fom &t 2|

Fig 1

FIN3214411

wa: "faa Tae et (Self aligning roller bearings)
(Fig 2)

Fig 2

|

T
E E I E

\
FIN3214412

@ TEd Ty fafiar & S AR F Tew q9r el
T § ST ATHE & VAL TAT 1<t 39 & Mo &g gar 2|
Fgd W Bl v & forg sedt d9f dew e of
T 2 2|

90

g fafar (Needle bearings)

Igd Bi AW & Aoy, o= fee T F=d &, #t (Fig 3) &
TEMAT 4T €| 39 T # S a8t uw IwnT & S 8,
st efomr # faafar & @ifaa e & sro R &1 aedh
=re gfadfa gtar €1 Fig 4 % gamar fior § fee 53 go
Frea gurter T &, A AU TSNt § g fhe fa gu 2|

=g festea @ e sve S & q9d § gar 2|

Fig 3

|
g
I
FIN3214413

Fig 4

RO

e i

FIN3214414

FIU THF St {9 (Angular contact ball-bearing)
¥ fourfar srefiar oee & arw g Bty 9 & o F forg ot
fesmem &Y g2 21 (Fig 5) # &y g atar faaflRa (vwa
qfer) T T 2|



Fig 5

|

!

I
FIN3214415

aRa wew fe=fr (Tapered roller bearings) (Fig 6)

T 3= @ AT 9 9 & o & forg ST & S 2|
stet Brefta e it erder stefior ye sifYrs &t 9=t W F9 due
9 ATt Y e fAafRar Sui #it Sy 1

T foafar Faer o foum § o o & forg a=rE € €| s W
farda aw &, @er o R & feda R § s s A
T AT AR

Fig6

FIN3214416

e Tta-feaf¥aT (Thrust ball-bearing)

¥ foafRar St o W @ % forg Iwawt & 1 (Fig 1) frg
T Fwrg off Bl w7 @ adt 2| vy o Tl of
Sueter (Fig 12) €, it &fast Ry o &1 off & st 21

Fig 7

C

aillia

FIN3214417

Iare ue fafestor : ffew : (NSQF @< - 5)

Fig 8

FIN3214418

FARAT gAT AT T A AT WA BT & | IR A A=Wl
A¥e & AT quT a9 @ SC at § g qur e
afde 3T €|

fent F1=* (Rolling contact)

et Freae ST & wwedl e frafar off #=a &1 @
AT & T a1 Teltde & fert fher giar & st &t
fSheraTr & TN 7 AT & | 9T SR § @rEe quis giar s

o Trere dafir § o @9 giar 2|
Fig 9
Q”ﬁ

C INNER RACE

COMPONENTS OF BALL BEARING

FIN3214419

Zifent weliHe (Rolling elements) (Fig 1)

Tfert wefide fiafr § =ar qor e g 2
ELER]

- W™ |

- 9| 4T T

- R I F

Y I ATIST ¥ qUT aTf AT U IqT A=A A€ Hl &
Fd g | =y qre fraR e, dferr weide &t ferfa & fog
FE HLaT 2|

: T 3.2.144 3T 3.2.145 & gwittE R 91



w¥Te (Materials)

7RI FT I AAT AR FT FTlerdl &1 (e, e,
Ui ST & fAatr & Ao gia 2|

ol & & =7 T, T, faw WET, sEdvH
waferd! (ffada forar), wriide $fes e (de &
Tfaerel) ST TR q9r ATARE 9f & Y6 sMT AR

st fFe #1 #ewa (Importance of proper fit)

fem wwe Ak & Ifm fre, #f F7 & @ 7y
gfafeaa #war €| afe fiwRka aga eme fe &, af siaRks
S B A | 3EE 9T @Y 98 g9 8 0§ 994 8t
STaAt | afe ST aga St af at a8 @l qel o 9T | o
St fbe afq stawers &1

T SN § o e (fermed) g0 @1 8t at, Aais
W H T Feehed fOhe ST quT aredl 39 § FA 79 fohe
g | Ry () femved & &9 § o9 awedr | e
A & A7 JTedy 9 J97 &9 & A1T $eTHT fhe SO aquT
3 | 9T fEved & a1 Fe g fhe | ergens aur
e & ol o, wfie o il F g aw fade =@y
gl

femfr =g (Bearing mounting)

fafr wefieT aga d@vw & v gt €1 59 ARk &
fivee § arge fhe f&Far STar € av, 3¢ & %9 9 319 AT
=Rl (Fig 10) afz =R &t e=f § gam@r Jm@r & at,
e W IR I T =Rl (Fig 1)

SLEEVE —»W

Fig 10

INNER RAVE

INNER RAVE

FIN321441A

ATHE AT BEHONT IX 90 FAThST AAA H [FeF @l I
Frafr fve &t st €1

Fig 11

l

SLEEVE —
%W%

/‘MJ\/\/\/&

ﬁj FIN321441B

St SR #t FefeT g qur &89 a1 (Fig 12) Fux
3w @aT 9% & ST & fhe fFFar smar 21

Fig 12

TAP AROUND
RACE BEING
2 FITTED

FIN321441C

AEE F T ATl ©T HF IT% e GEEE dF e i
eyl

TR FF T 3w © & ge e & et F guEe
AT ITHS T (8T & FHHIOT I¢ oiF & |

s 3fua dRa gaw 9@ T 8 ar, dEk & Efa |®
T & forg s dee A fgwe ST # A7 gt €| S
% Y ¥ ¢ WESF (A ) Fed a9 34 Fig 13 7 qoiiy
TT AR W & faadd @rEe o wifaefier &1 & &@Ed w0
Trfeu |

92 Iarew e fafrwior @ ffew : (NSQF =% - 5) : stwrm® 3.2.144 i 3.2.145 & gwifva R



Fig 13

FIN321441D

afs we & F § qiafE gfeat (Fig 14) 4t aredt gieat &t
AT I ST B HIGUE O § ITINT AT ST e T B |

SHAFT WITH INTERNAL THREAD FACILITATES MOUNTING

fcogiad ToaY ST & e e aed & @dd €9 8
HIIvE fFT ST € | TS A AT W e F qE T8 AARE
a1 &t wigve FY quT 6 aredt W\ ® AT a9 F @l
% @ | (Fig 15)

Fig 14

FIN321441E

Fig 15

FIN321441F

S| e fhe # SAfa aefreeq 8 at et &t +ff Bt fe #r
qreq FAT AT | 89 fhe % fow Fig 16 F9rw 0 s/gEr
AARS ¥ & acd & a1 | A7 TFAUIA (AR H ATawqhdl
¥ 49T X gT 90° & 120°C & & o= 890 gifew Aty &
it AT FfRu| (Fig 17)

T Freare SR &7 fardt off ferfa § 1400C & erfers
FEAT AR

IR FT FAL FT AT I FA F TG AT HT AARE
Ffoe # =% | (Fig 18) o« Sl & s=fohr & sfs
3 BT at FEREr & HRET (ST FA are) A= (-5 to -
20°c) ® 3ueT faar StaT wTfRu aur Sl & sy a¥edr &
T ATRY |

Fig 16

FIN321441G

OIL HEATING OF BEARING

Fig 17

FIN321441H

Fig 18

FIN321441]

Frafer & srials R &t 2o aiv & @y g Y
TETeY &g 9 a1 frugre witg 9 a9 geved fhe & ary
#Rve faar ST =Ry S AR #t qa f$qe 9w =%
STAT & AF SHHT SeA FAIRH FH & AT € | FellRe # ravarsh
FHT &1 R & fFuiar s {y 7v daw & Ree G o
I | FAE & (Fig 18) H I MU SIgAT ATAT SATAT
gl

Frafir it Rensfean (Bearing dismounting)

A &t fewsfoen &t Ifea gor & v & Ifea amagmr
F Ay AT =rfev| Aty Ifud g A€ by s @ dur ad
T FT g A2l AT Srar € at A @ g awdr @
a7 94 % B dFAT 8 |

I &1 ITANT I a7T o & Gl aTel o & AR &
& ary o =Rl (Fig 19) 8 &6 # diae atat & &l
ferfar & o &t gfaar & forg 87 gae we (Fig 20) &7 9T
FXd ¢ fored fF qame AfafRs @ o2 o, 3t R F oY & arg

Iares ud fafewior : fRew : (NSQF & - 5) : s 3.2.144 ¥ 3.2.145 & awifaw R 93



faeT gae e (Fig 21) &1 9w far omar € e &
= Faer stiafs | 9¥ @ |

Fig 19

FIN321441J

Fig 20

FIN321441K

Fig 21

FIN321441L

Sleraae (AT Y GhA dared) g v ey defar & fog
T & aret 1 § dexthe fhe & af i &t femse
F¥A % forg Fig 22 § qoriar 7@ s1gem Ioe (di=w aret) o
&t aret {47 & @ T SAr gwhar 2|

Fig 22

FIN321441M

femmsfue &t wfeam &1 gfaem sw® s & forg dewuastaT
T FARAT F AART g F o w3 F forw Fig 23 #
goTty 7Y srgETe e far sra awar €1

Fig 23

FIN321441N

@@ aUT T@¥@E (Care and maintenance)

TF A= SR F a9 d% del el ATy A & a8
A AEEF T &

SR & TE/gd & b aaEeer § eved AT S
ey | we 9 SR eRfiE & @€ a1 @¥iw | 4w
gaT =Tfey |

3o qur fewmsfen & Sfua go aur @&t awdis &
qree faer ST SR | | uEwEelt & awa iR aur
aTre & forg Ifud e it =aer #7 |

S &t #iet Fie T2 & A ARy

AT FF T SATAT H TH TE FEAT AT | T F3A & 4
7% gAfTaa 2 o & F:5 ff geltaoe & T 7 @ |
Fafar & e & forg Faa Redves I aur F@rfer
& FAHIHTE HT IJTANT & |

94 Iarew ud fafrwior @ ffew : (NSQF = - 5) : 3w 3.2.144 3 3.2.145 & gwifva R«



Iare wa fafor (Production & Manufacturing)

frex (Fitter) - =

st 3.2.146 31w 3.2.147 | ww=taa Rt

feaf¥ar wert (Bearing materials)

IEAW : W AW F 9 § o fawforfad w6 axA F an gt o

o arar fomfar gerat & on wt T

o greT i T @ & T g STEET # @ JE A 99y % A a4

o fafire feafar gerat # fweamd s

o faRT § Iwr g aret geri # #EERt gemsh &

AR O BT =TT | "wrEE: e qerat § ot

or & =Tyl

ara: faafr gerat § fefafaa oo g =l

- foufer & 3o &t gem & forw =St ST Hareswar r
e

- gTATEY A7 Eed @ S w1 gAY e aeu|

- g 9§ fAgd gu O o A1 @3 AT WET &7 |
HET A H qTAE BT ATRY |

- FifSd arT & T § T F B AT gEr 9l

- TEA qUT A arest uerd & "ag a¥ ueww & ai aur
HF HILT IS IT FARISIT A H The & TehaT & |

- fomEmEe Tt # g e =Ry

- TS WA § SEEAT U qq8 B AWAHaar B afagfd
#A % fog = faga g & aw g =R

fafR et (wmer femfRaT) (Bearing materials) (Plain

bearings)

FTZT A (White metal)

fafsr d@Tew AT |1EE Aed Ft F2 THE & ATIAEN § ITIAAT
foaT strar 21

=5 Heo a1 at foa a7 o emafia g 8| o o == dea
H I afae deo Fer AT & |

=TEe Aed G uar # F© AT § ST 9T TEHAT W
fafers srgoma & & 2

o7 foarfar qarert &t gorr § =Ee ded faatar @t WK 38w
FY SWAT HH ST & | aTT T I¥ 7 €1 I SHAT FH it |
3T T & T FEA & (o7 IA =|(EC Hed 1 IR q°qT &l
dffr & @t I A gwE Sfard 9@ # ST Srar 2|

et s Bt eng (Cadmium based alloy)

T TAE § a1 =®(Ec Hod @I &Y oqqer offde o
gfaety gtar &, feg & S afaet #7 & €1 37 uaw |
AHTA: TS AT | (e, FaT a0 f@w g 2|

T A & ol =®iEe I d19 9¥ F HT Gl & q9T gt
WY IS H1 &Har A gidr 2|

et Hrar fsrengd (Copper lead alloys)

3T ATET qAT HE@T AT S| 3 FSTHAW ATATRA UAT AT
ULAT AT IS HY &THAT 7feF St & ToqT 1 FLA &7 AT
=T3¢ Hea T & s1ver ifes gtar ¢ | a8 ga &4t gt
AT & oI ITART fFFar Srar 21 5| /9 7 Wiaen U
foafRar T axareT T soifdes AieT T ATYT |l a7 T &

gt & ol
AT A au fw 7w (F@0) (Lead bronze and tin bronze)
AS AT # ATHT 25% aF 41 o7 7t & 10% % dar star

g1 & famr fft sfew & (e & o) ar & afdr &
bt 9T # AYE ITANT H AT qFRAT 2 |

3 faafRar weradt W qur s wfie § ST aF A 2 |

TgHifeeA & fsor (Aluminium alloys)

I w7 o, ffoeta, aefiem, fea a1 w1 e &=
gu vt oft ol ang & ave ST faar St 21
T 20 & 30% aF e a1 3% aF dqd qre TGHIAIH
T F@ i g F forg aiw Rt & wftemw
F 7 2|

IE FIE AR & forg Al 3T | 3= arfir v & g
# forsfaa w9 F foro el @ swaa & &= st
FATAE ST ATTHF & |

faafRaTt % forg I= AT I3 &Y &1waT, qre q97 a9 Harewar
% forg srmavers faw qur & Arer vegHifRes wate o fred 2|
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gt Ater (Cast iron)

FAAT Al B Tl AT qAT FH TAMA & ATIATT & forg
foafRar emg &t ave T R S 2|

< uwata (Sintered alloys)

forafRar a1 S @ AT e i, SR, 'eed ®id oW g
# fogar gam Fed gu el wf swr s o €| fefir
sfeEar & sara 73 faaRe &t de=E wWeit  ar € = qftw
AT § dc & A@dT & a°T dof & G ¥ ¥@dr €| &
faafRr awafas ST & @a: @fka savr & g 21 7 i
3+ ferfaet & Swemlt gia €, Stet e F¥AT e gt 2|

wfe® (Plastics)

fafmr v &% wnfes fafafaa st § faafan & awe
I 5 S 2 |

- S & gfa =t wfarersar

- o ofe

- fafSr et & emETr @ g A

- gl sravaE Tw

qIE AT ET & ITA B T At wnfeed w1 8

Afires o

A

AT
afmez feifee (Laminated phenolics)
IHH AT 9N, v AT fAifos W & arr ars e
TAT AT 9SS Bt €| 39 waT # FAT HATSHAT FH Sl ¢ |
3 9aTd # I AT qUT FeHaHAr # A Sar 1 37

Terd & adr gg Al & 3ver A @t st giawr g
TrfeT|

A (Nylon)
T U FA AR F AGIANT | AN AT | IR A

foafir & wed i awwar T gdl 8, FifH A0 @
wed & O B 2

TwA (Teflon)

39 TS § @ Wed & U AT & ATHA & Tfaeret 9
O UTT AT A I AAT H ATT e FT T & | 39 T2
FT HA ATAF AT & TAT AT T & &AqAT FH Sl |

79fieT & &7 91 & e & =advr & 76 S gy 21 afe aw
e 7€ giar & ar arwe gear © See R 9
g3 JHA BiAT & T[T (A Folhe F AT FAT ATY |
7€ 31 91¢ & AT UF a & ©7 § e 9 Far € o
wed & €T | AT Jar 2

el UF TeTd & ST AXA €Y, A& A A 3@ T H AT
gar & o weftw &Y sfaw @ ag & fow e s @
HETAYU WRT HT &l T@d g¢ A & Sad & o q97 qF
TATAT AT ThAT & TS TN Y I el a1 gria Tadr &
S AT 9T & (corrosion) & SETAT & Y =TT FY FH HLAT
gl

WE® T ITART H¥ 329 (Purposes of using lubricants)

qAUT FH FLAT &
forama & Ot @
forasa & F=mEr &

e faaeer #%+ § Agg Fear
THA FTAT Tefie H 38T FIAT &
HeATOT § AT &

A3 T g&TAT H Ferdr &

96 Iarew ud fafewior : ffew : (NSQF = - 5) : srwrm® 3.2.146 i 3.2.147 & gwifva R



Iare wa fafor (Production & Manufacturing)

frex (Fitter) - =

v 3.2.148 & 3.2.150 ¥ w=ifya e

"aeor 3 9k G (Prevention of corrosion)

IEAW : W AW F 9 § o fawaforf w0 axA A e

o FTH Ft AT AT T & I TR HT ATALAFAT TAT
o ST & NHFAW H AT & T | Favst

o ST AW TwA™ F Ty Wi eangett wiEw w gt w1 AW qqwen

o fafrer dew afear & s & sawEn
o faftrer ag wReeRs T & g & SR/ ae
o ST fEfAe F Jee F F1 STEw Sanen |

FE H ST T TAUT & qe6 TG H A@aeawar sarei(The
importance of keeping the work free from rust and
corrosion)

ST AT UF AXAAH ATHE &, SF AT AT I {7y angert
it fft i & @7 SArAT & | S, derer S| &) @ AT g€ oer
FT TR AT IAHT (72 o1t 7 qu F3ar & | S 0w
TaTtE ST & foraw Ate T AT T # RS § Ao
F ary 9T AT € S wRF e A eEgEe
SEITEA BIAT & ST, TSl ST SHHT (7T argati Hi St Tid &
fige #xar & | g7 a7 e g e sifaw faswerar
SAHT TRV & | SATSTAY AVST S AT 77 ergatt 1 37
FA € (TS IIEIT T & IIEIATEA AT ARSI J4TE,
dvaT o o, Yo gk, e onfR) | eg & JerEr &
firae & aoe & 3 @eaATe, SANT Td=raw, SR @
AT ETeraTel TX T STAY TT | SHICIT ST T TR A9
2 20 %3 a¥e & a7 STrar @ S Aeareneor, 9fer, wifer g |

T AT B AT TATT AT & &1 Sefaea wifem saama
g, ST F A[ATER F TUF § AT & | ATARA AT LA F ST A
AT FAE FIAT T € | FHAE AT ATHAT AT, TR
AT ITARAT & forw 7 aga saws @ fF o & feE ar
FaTa T g | S # uw Al defors mefRaer & wiefdea
FEH AT ST THRfAS qdeT a% S 8 a9 AT HH HA & H
FIRT TATAT ST & =T &

AT F ALHT & T=T w1 IR (Protective treatment
of metal surface)

ST f3Fu U siefFea fede w1 g e aw Y #war 2

- WeRaw fEd e ar ot 2|
- Iy U S #T SRE
- gramEeer S| 98 AT 8 e 2|

FOE & ga19 # 3o wrg fAftwt € = fAftet & aefos

FA T HIST qoT A1 Aeforsw Fem e Fifdw
qq faam S " g1

TR ITAIT KT SR ATl wera IRfEw st

(Commonly used metallic corrosion-resisting
coatings)

gre Rff (FremmionT)
TAFZ AT
TR
Aew BT
e
Tzt (Galvanizing)

0 fafyr & aEee & &t =% & Fie BT 9@ 21 ee oy
TeamTgtonT & forg afie &t aX%a &1 @ X & fou s9
Ted T HERRF AT I FEFIAANRF URE § ST AT &
T o 1 FiieTee % Ay v AT AT & | 39 918 s9
foerer oo # gamT 9 @ | F-FA T AT § g
AT ST @ S ATEe SHE aUT U g9 /ISR aar 2|

51 a1 % aTT T AT 4500 3T 465°C F HeF A0 @l
ST 2| gF U TH aFdg & R arex aty # ;9 (gF)
farar SaT 2| AEATEfonT HEvad diee AU A TEW aur
are St fafser aramEer & et § eae wd @ s9F
forg & ot 21 ww fafy aga fraede 21 o' F e a A
i fRfa & Jed X Gl & TAT FHHN AT HH T 2 |

gaFgi=e (Electroplating)

FZ Wl Ff THUH I TAFL AT ©id 6T ST HHAT & AT 39
fafer 1 g Fed @ | TAFIIATET & FHHC FT qThg
F SHRIET AT TefFed a9 & 2 & 9 Weford HIeT &
Fie fFar sar 2|
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Fig 1
LOW VOLTAGE
HEAVY CURRENT
DC SUPPLY
—

®

ELECTROLYTE
A\

ANODE ANODE
A\ VAN

CATHODE
{(WORK TO BE COATED)

geFgiafeT fAfyr # wie #t I ATt FHe F FFEAEe
FEATY T AT AAAT A FATAT AT & | W A7 A aTeAr
FHIHE F AT 8T8 Fe DC qATE T T & AGH S
T STt 2 | (Fig 1) e &t =1 3 & fore aarg & wifsfer
T & FATES UATS & Y FAFLIATIE A AT AT 2 |

FIN3214811

TGRS A & ATTH F HEATE FIAT & ST FAE TS
7= fSufore 8id € | UHis ATegad & @d © auT Sl Hed & a°
g 2| fomet @fen Fwe & avwd &t 9 8 o fAwd,
FIT a7 57 |

TS UAIS TAIGAA Bid &, SITeXW & oIy it | 07 &9 &
TATE gomgraeT fafr % o & Faer @ # § STEnt
ga 2|

Fig 2

7
v

FIN3214812

PROPORTIONAL REDUCTION OF CLAD BILLET

fafer % forg It fabg o 21

FArET (Cladding)

7z gz fafr & Sed 39 ded qur woem gfawdt dea &t
FAfeT Ft FAfore facted & O ar gt o sar &1 a9 dea
AT FAfET # AeE, wGgIA H F4 g | (Fig 2) @
STITANT A FT THAIT F A FAST 2 |

Rew W (Metal spraying)

FIST, G IMHE Ff a9 & oIy avhg &1 fige Ioea
AW 3ATS & a9 % o7 %eq Aeeqy & Hed it &ifeT &
arr & faar sar 21 g\ fafy § g & fuawt gu Fon &
aHd T & AT STaT ®) S o=t ave & i aur fie
LS Eldl & Aeed & & XA B ITANT S et ATHTA
Heeq-H1ae, 5, ara, F1ed &, &od & |

dHew= (Cementation)

T W FA8 F T & forg i wwR A e f&femt aidr
el

Sl (il Aiisa)
o TR (FifrEE w@feT)

FHISAT (FifFEw Fifem)
AtERaT (Sherardising)

3 fafyr & gade #t 72t tfie # gamae ar R =t &
AT T T 1 5% R e aesy # Ma g gy '
AT H T@T ATET & FAT AT 370°C FTERnT arg aw
fFar smar 2| wifdw F g e o qwy i & gerE w
frsf Fxar 21 W aeey SREW & e aafe § aie 8t
STAT & T A/ gexhefors FSe &1 #3997 U
AIT FATET | AEFHA FAE B TAE FS T W AL
A% are dfdr F forw o=t g seTeft |

FeerEtonT (Calorising)

7 fafy s & sl & & afem ST T = aeey
T SaT qar T T @ a 8500 C #i¥ 1000°C &
e gtar | 37 & & e ST & T4 Hf og STANT fFAT
SraT 21 3@ fafyr § st & o 3= aw aur 3=
SATEAT &1 ATTTAHAT BT 2|

FARET (Chromising)

aE w7 (1) avshe 3 = Fedt €| FmieeT G
S ATl a% T UGAI ATFATES q9T FIEAA GISST H
1300° & 1400°C % ATT I HIFIH & ARSI & T4 &
forg ETEgiem % ardEe § a% (§%1) fFar sar €| 7 fafy
HET & TAT 30 FRU 4 Hadl Sval LI I AT AT & F&l
AfIF F=T AT ATIRFAT BT 2|

IR § Ui fF swears & Sifdn i ase & qiear # qae
F GoTd FeAT &
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&= (Zinc)

g 8 | TS THT WA & A8 AA8 T FEAME B HI(ST aal
€ 9T a8 Wielaeq (F9m@) e #t ave &1 FIAl & | S a0
F AT - A et AT 2 | FE HIET g dew ¥ @
& T ACE T LT A BT & | AT HIEHT 19 # TRAAAT & H1or
gedr ar foudt T8t 21

AT § TREdAT & FEOT TE HIST G AT ST qe1 adr
g 3t Fw ST uw afy Iaw uadiREw (aredl) fafe
Tefae 1 38 9 & WX Fie fFr S ar = 399 a9
FEAT 2|

T T AT UF A I g A (are) fafew weRaa
2| 38 9 & W Fie FAr 9 ar g% 399 99 FAr 2|

THEA (Aluminium)

THAMET TAqT ITE AT B AT F AT AAF THAST
(FegaT) BTt € | TfHiEw & avhe oy gt siaTEs
a1 T fAfaas &Y goel areaeft fhew aaTdt & | St s v
& A & qAT q15E E9 F aq10 w@dr 2 | Y off vegfafe
FT ATELT ITAWT & TR & AFarEe fhew AT gt | a8
ot ¥ T A BT & qAT qA Hed A AT AW ATHAT &
FAT 8| THIHEH q9q7 IFF AT I AaAiES A e
THfaE &7 & W gidr 8, e uaenfo fafy @ g1

T (Lead)

de ooft deew # & AP e gfae) g § & U 2|
ATT TTSTE TMEIA AT ITaY el & forg Hifdw wefRaer
(ATER) F €9 | A AMAF AT § ITAN fow=AT A1 2

®aw & (Stainless steel)

Te I=7 THaLd B % A1 S Tfaieft 2idr 8 | & &
AT I FARN % dfAd 721 & S araraweii st @1 gfody
ATE9TE & | T HfAHeT e TAT G S &F ITH & ATIH
T § ITART AT ST €| et =7 a9 ¢ ST it sy
g 2

fra (Nickel)

e ‘e wféw % forg amas w7 & ST o S 21
et a8 HHF FeF (VAT ATHA) FT I= Tfareft awar
T a 5® 2:1F qgd # g | fafda o sy ar (R &t
fores) ‘weifed avar & X S &1 I= Sl giar &, v
Y & T q9T U & Arer

Fitw@H (Chromium)

THHT UF dgd Hewdqul ITANT Heford FTHT F FoFg e
2| SHHT FUST & THE & I=F Ifa<re eiar & | T2 o aa0 g

TF AT I TAferar q9T W[ =17 @ 2 |
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Sarew v fafawtor (Production & Manufacturing)

few (Fitter) - arzwr v wrgw fwfem

s 3.3.151 & 3.3.154 w wwite R«

g i wrgw fRw (Pipes and pipe fittings)

SEAW : W AW F 0 | o ffofed w6 a A e

* UTZUT % ITIRT H TATHT
o AT Y% & IIE90 & AT T4qT=0
o RUgE Y AT F qE=m=ET aUr I9% IGIRT qaqrErl

fafimr woR & argw qun = Feafafae sEe & fog s
g &l
- SrAfe® T Fur der 9 amgfd |
- A% AT A |
- BT YN & e |
- ETESIAE A T |
- HEe AEd s |
- SATAE A7 § SWardr A § Oy wgs o Wl
- gt |
- woftae Tt |
- &9 da ATy |
AT & FTAR Fiiga T T aWT TR & qrge e
%Z
- T@EAESE AEE 8T
9g TEIA TET
- FE AL IIET
- @Al e Agd 9ET
- FT qIET
- gt aTET
- dida & 9
- s T
- PV.C.uwE"
- Y& IET
- AT T
- &HaY TEd|
wuge qrzq % (Standard pipe fitting)
oz ffer & e & o ot & amew & faee & fow it

ST 8
100

- 9ET & R #t agen & fog

- O % g Allg % 9IgT % vy §i A sied & forg
- fafewr aes & & ar sftss gt #t seq & fou

- UrET & R & d F F fou

wuge qrzq % (Standard pipe fittings)

uet (Elbows) (Fig 1)

Fig 1

FIN3315111

Ted! d9T 99€ ITET & ®1d & ffeeq & 90° o1 45° %71 Sfado=
T AT FA B

Fwt FBreaT & ueat &t BreAr ey & X & 1% A & a9Ey
gidt 21 (Fig 1a)

Bl =T & weal A By arew F 9 @ G F A
gt 21 (Fig 1b)

45° % ueat ITET & 45° &1 fquw 3 21 (Fig 1¢)



& s (Tee branch)

& sarEe aIET F 90° T AT FXA ¥ (WS H) AIE FA 2|
FTTRT @A =] it A7 OF RS (Ster eiAT) Ji= 8t ahdl
gl

9 % SEHIE & ged A X B x C & e gamr Sar 2|
(Fig 2)

Fig 2

FIN3315112

gl & s (Reducing tee branch)

Rgae aet fie &id € STef TIET & &« § aRad™ & AT
=11 (Fig 3)

Fig 3

FIN3315113

uFate® Rgaw (Eccentric reducer)
7T gEIa: sisied ferfa § v eid 21 (Fig 4)

Fig 4

FIN3315114

#afe® Rgae (Concentric reducer)
¥ gera: aféwa (qvaaq) ferfa & v &t €1 (Fig 5)

Fig 5

& (Caps)

FT FT ITART T T 5T i & ¥ &t g1 & forg efar
¢ o a¥ aredt g FAd &t (Fig 6)

Fig 6

©

FIN3315116

< T (Plug)

ST HT ITANT TET 15T &I &g HF & forg ear & e 9w
stfaf® et a=r 8t (Fig 7)

Fig 7

=

FIN3315117

Fufert (Coupling) (Fig 8)

FAFGTT HT a7 ITET H STred & forg fFFam smar & | Fafemr #r
IR T AEdT U9 W fhe BN & fou @ ) sAfaiE gieat

gt 2|

FIN3315118

Fig 8
frga¥ (Reducer) (Fig 9)

Rgae aafem &1 vt fafvs =me # 3t aEd #it S &

forg faam star 21
Fig 9

Ik \

—

FIN3315119

FIN3315115
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ffew w=ved wrgw dzw (British standard pipe threads)

IEAW : W AW F 9 § o fawaforf w0 axA A e

o W TAT I AT AT B @
* BSP 3T % ata # frsa| aur oft w¥ g1 TPl {@ &30
o QI SaTEe W itenmt w1 farfer S|

¢ B.S 21-1973 qu1 1.5.2643-1964 ¥ AR Afen & forw <iw &1 Az 7 F2Av)

12T 9T (Pipe threads)

wugd urgy fhfdr § fafewr Rued arga (BSP) &t 9 s+t &idr
2| ST UTET 9T H qHEY 9€ Sl @ | STafeh Ueen ey
H 30 g% =idt & a1 % Fig 1 § gwtar maw 2|

\

Y

/TAPER EXTERNAL THREAD

ELBOW

\ PIPE

Fig 1
PARALLEL INTERNAL THREAD

FIN3315121

B.S.P. uz@ (B.S.P. threads)

TeaTss A a1y At (fearer) #7t fafere aleg #1/2" € 6"
T & AT & I § fed 2| aweelt 7 1," & 4" qF F ared’
M JAT 9 9fq € gty v & (Fig 2)

Fig 2

A

|
]

Fig 3 #& gwrfar € f& urgw & fR (A) 7 o a1 g5 o+
Tfeat €1

ST &F At § =@ T Q=T a9 g § AfhA FuE Anr
e T (B)

FIN3315122

Y TEe # Hiw AT (Sealing pipe joint)

BSP - Pipe sizes or DIN Threads/ | Outside diameter/
2999 (inside) (B) + inch mm of the pipe(A)+
1/2” 14 20.955mm
3/4” 14 26.441
17 11 33.249
11/4” 11 41.910
11/2” 11 47.803
2’ 11 59.614
25" 8 75.184
3’ 8 87.884
4’ 8 113.030
Fig 3
A B H

sifow = gfeat & Sudt qur f=er e wrr we ® (C)

Fig 4 & guifar wmar ey srge fawforfa &

1 oo 5o 9

2 € A 9

3 2w dfd

B GfaT T ITAT aw gAfvad &e % fog e stmar @ &

deer & a7 de (A aur E¥a) F ST 2 off s @ #;t
Ram & & T & forg @t w3 o s |

Fig4

FIN3315124
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Iare wa fafor (Production & Manufacturing)

free (Fitter) - wrzw w urEgy W

v 3.3.155 & awfua f=ia

urzu ffF st #1 Sw=iar (Uses of pipe fitting tools)

IEAW : W AW F 9 § o fawaforf w0 axA A e

o RS TR & 929 aEE F AW 9
o UTEY qEH F IUANT TATAT
* UTEY FET qUT GEH F ATH T@TAT

* UTET FEX qUT AR DA oA TET FeX & TAATHEF TN F1 JAAT FEAT

o UIZY FeH A HIAOA @G qAT AV & gge] H T |

gy arg¥d (Pipe vice) (Fig 1)

Fig 1

FIN3315511

39 9127 a1Ew (Chain pipe vice) (Fig 3)

% 9158 200mm =TT dF & 99 AT & TIET Hl THed & (ol
ITANT & ST &1 I FE AEH F A T =T a”T T F
BT gheT ST 2|

FTEA A /T T W AT TET HT AAGAT & THST AT
=TT AT I/ FAA & A & {og TET A58 § TaheAT A1y |

TE U FI TS ddT Alhe &4 § ITAr fhar &= arer
feamge (I=w) ¥ 3/ 63mm dF F ATE F TEHSH § ITAN
frar s @ear 21

qidae ®ifeswt aigw aEq (Portable folding pipe vice)
(Fig 2)

Fig 2

FIN3315512

T G159 B Bieg (AT ST ThdT & T9T & H<4 & {hdr WY
W 9¥ AT & ST ST @6t | 98 Faw Refifomr ema
qET 9q1Eq & g9 2|

Fig 3

FIN3315513

qsq X (Pipe cutter)

2 qEY FY FHT ITANT IET T¥ THET F 9949 F Qg
3T AT €1 39w (1) UF #ex i, (2) & e Tord J97 (3)
UF USEET & gar €| (Fig 4)

Fig 4

FIN3315514

FeY DI TZT H FEA F d8od HAM: HILA HT TToT FAT 2|
T 8 Feic & ST af, 39 J8a &I vl 2|

T YHTT &7 15T He< &g W HERIeT Srar A8t aieh He}

Hed & @ie (f=T) FEar & qur 7 & aw (faw) 7
HIETE Fed a% 98 Fe¥ & i & ad avar 21 (Fig 5)
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Fig 5

|
I
FIN3315515

T THE & FeT & IET & 3igY a3 Re faoiw & oy & o
FETE | aTYT I FHT (Fig 6) I1e7 & ax fFar s =t

a7 q1ET MY & T fhr ST =R
Fig 6
\3 (

A e 99 2T FX (Multi-wheel chain pipe cutter)

T AT LT FeY F AARE el a7 ford a7 vy foredt
ft = F g # Fed F U ueswe T ST o@war @
(Fig 7) #eX & JTT AT TS &1 T HTE ST aTet ITET &
Fgar e smar 2|

Fig 7

FIN3315517

Tad frmferfaa @ @1 ¥ (Fig 8)

Fig 8

FIN3315518

—_

s fg gu & 2

2 o=

3 o dur =i &1 sted & fog &
4 99 USSEHE &
5 FeT 2=

UTEY e F @A 4T T@3@E (Care and maintenance
of pipe cutters)

FET HT ITANT FA & 04 @, o o forw &t w15 o @
F ST

afe @¥rE & ar D o JR forw & aget |

SE-SE = O & TR A g O 9% & o ' &
FIO A GG Agd (STEAET) FEM JAT FE, 3T F
TFITEY TS BN §6% HOT (w87 FFaT © ¢

o faa germ &t (Fig 9)

Fig 9

FIN3315519

a arse (Freft g2 fomr) e (Fig 10)

Fig 10

FIN331551A

qIET H Fed AW Wed AN TULT gC ATl & auT foiw qur
FET e § Ay FAT | T JU F ITAN & forw qur
A T AR FL 79T A TAT TIST F Bi FOM1 1 €17 % forg
e &1 I a1 gt & dor § A |

HTF FIA & AT TLA HiH AT & {7 qIT g T ST H
SR & WA % forg @+t Fo aret qred foF T &l 9 g
e T |

ST START T BT a0 HET i T HY AT G S HT TEATFAT
T & H a9y |
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@fRAT T - q1Ew ¥ a9n =99 92w 3= (Plumbing tools - Pipe wrench and chain pipe

wrench)

IEAW : W AW F 9 § o fawaforfa w0 awA A e

* QI I qAT A q129 I % TAHS H T
* UTZT aYT A7 9129 I & IYIRT T[40
* UTY V9 # I@UTA aYT T@IETE a4 T |

u1zw 399 (Pipe wrenches)

T faferer sl & uewRfae qrgw 3= idt @ 5= e & form
ITART 3T ST @

- UTET W et aur Bt & o)

- qrEv auT TRl vawer qur et & oo

feeeram areT 3= T% (Fig 1) T ueferr aur Wi &1 &t @

FH F forw & = o A1 ave fewmeA # v &) T@E A
A qar wifsfed owe aq 2|

Fig 1

OUTWARD FACING TEETH
INWARD FACING TEETH

FIN3315521

2 15 mm & 50 mm = & a¥ft aeat & forw sy G
ST @FAT S| IET I F AT F AR F AGA TG AT
ST g

ared (Parts) (Fig 1)

feeeram arzw Y= # fafofaa ored e 2|
1 foate

famr

20 AT AT

famr

TSI e

CCECEEN

qUET ¥ FT ITANT H¥d T ST AT TEE G @I ST
IIRT TAT TS A< & FNT I3 (AT AT =TT

o o0 A~ WDN

FGWT a41 T@¥@™ (Care and maintenance)

qIET ¥ HT THE H AT Sial @t fRrfa & drd defed siar
gl

o IIAT & ATF FLHh AT I oY BEA & MY FF T 09
& arveTes ferfa § amn o awar 2|

o S # g F forw uesede de | afiE €9 & ad Srer
12T | (Fig 2)

Fig 2

FIN3315522

39 w1y = (Chain pipe wrench) (Fig 3)

Fig 3

TEETH
HEAD WITH GRIPPING PARTS

FIN3315523

I AT T F ITIT 50 mm & 150 mm dF F FE F TET
N THST & forg T T 7 AT 2

39 gy I *F FgEA (Application of chain pipe
wrench)

B qIET I H ITANT FIA & oI @€ it IET I @Y AT &
TAT AT T I T TR F T AXE GaT ST & 39 F {5
TS & HeX | IS FiAl & A o (%) fFHar s 21

o & o2 & g1 daha A g e § few w1 qEHe g &
YT UH F A9GA THS Id T U F AT §§ a9 A 2|
(Fig 4)

Teares ud fafwwior - fRew : (NSQF @R - 5) : st 3.3.155 & awitem Rraia 107



I uzw I U ¥ B g & aur 3@ 50 mm == Fig 4
W & 29 & o Su"iT &0 FAT A |

A A9 I IYIANT H L & a9 ITF Fad (AW F A
7 I\ U |

FIN3315524

urzw ¥=r (Pipe wrenches)

I 3H UG F A A A9 FAfTaad w1 weA T g
o fafter R & rEw F-Em = R gefiie I F IR | saEy
e T TF THR FT UEY 39 & A & IR @20

e ¥=(Strap wrench) (Fig 1) Fig 2

T 3= fofAer R getm gie | # SHTS #d atfd 3
q¥ ATt ar afa 7 o | 3w W § g ' | mw 9w
Al H FOH THS THhaT 2 |

Fig 1

ADJUSTING HOLES

Z PIVOT PIN

OUTWARD FACING TEETH

FIN3315531

INWARD FACING TEETH

FIN3315532

gefiie ¥=(Footprint wrench) (Fig 2)

Fig 3
gt fagraeRy S =T § 989 0¥ Mer =T 1 TS Y
AN & oy F19 § @@ SEar e | &)

3T BUSA H IAH! ATIHFAT A8 & forg fae fom = fFfemr
o2 ¥ fhe wva guEifoa &3 |

Voo

ZIl B9 BT &l [A=IS H¥ The T {har sar & |

FIN3315533

BT F 49 UAT BT AMRY #f 298 dgd g< 7 &f forah
o 2l ATUEST THSH AT § 7 &f|
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urgq afeen wei= (Pipe bending machines)

IEAW : W AW F 9 § o fawaforf w0 axA A e

o 19 qEE AW IET SUH F TEEEAT
o I TAATHF AL § A T

o AfosT wefm F ared & AW Fa

o afog w3t & Sa=T FETT

T & FE W T wE oEr Rrfaat gt €, Set 9w aEy
fofaar %7 ST FA F dEor TET AT B ITAHFAT ¥
ST 2

HaH AT T3 qveq # gAT A 2

qidae 29T ATUees 92w sve¥ (Portable hand operated
pipe bender) (Fig 1)

qiéad BUE ATIEE TRT ave § fAmforfaa ared &t 2|
1 JEUE &g
qIET &I Aa¥

2
3 BUEd AT e
4

ZTATES BT

Fig 1

FIN3315541

I 2T BT {ReT U127 A9 (Bench type hand operated
pipe bender) (Fig 2)

3 faaforfad T1¢ &td € 38 T@ATssT ST a0t &0 & e
F wiew & forw I fa s 2|

1 R ®H

2 aT av g

3 USSR & ATF AC & A

4 =T TEE

Fig 2

FIN3315542

grggifers afegm wsfi (Hydraulic bending machine)
(Fig 3)

Fig 3

S
s&»

FIN3315543

9 7N &t Gl T M.S. TgT ¥ ¥q ¥ faar G oft Row &
Tred & forg Iw=mT T & aar g1

T ffafaa o & ©

1 Y ®EY
2 9% Y
3 erggifers A
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4 g Refls are
5 STefen wax
6 =fs &
7 W@

3Y FHAY fedavad (T8 AF d1) Bld & @l 394 g

75 mm =TT aF & qUE9T H 7T A7 @har = | (Figs 3a, b, ¢,
d, e &f)

ugy, =18, T = adr ¢ (Pipes, dies, die stocks and taps)

SEA : 3 AW & o A A wAforfaa F #9 Jrw enr

o T Ae, TE W@IE qAT TS TH F TEITAT
* IE WF & TEH & AR qaqT
o UTEY & UTT ®l 9% HIA H QAT Fa@T=T|

urza =% (Pipe dies)

Y GIRT TG A aTer Ao Gl g § Fat & 9w
At &t €1 aE 6 Hex A owars # fhe @ U s
AL T FTEAT q4T ITH AT FarT srawas gnm | (Fig 1)

Fig 1

FIN3315551

T # e % fowed % forw G, e qur e 9 @ved
T 9 Eidl & | T I3 9 15T STE & Her AT & S
1/4" & 4" % @rgt | foerdr 2|

e &1 9 ET =R frad fF & 9l ave & gdd F agd
Hed & AR a<F & e | ST S b ©F & Fled & aadd qed
F AR ATEF & Thadl &, 37 FR 9T et 2|

TE =iw (Die stocks)

e &1 U & forg o @ smavas giar 21 ¥Re ey o
TTH HF ZHICY TTAfHRAT &Y AT & FAifh I8T % TF 958 T
T2 B4 GHT IE ST F AN & oI ATeT & @F F T4
FT AT HT ITANT F3A a7 ¢ | (Fig 2) TE W% Ueseead eid
gl

e d<H (Die sets)

TF 1% A SHS TSI & THR a9 T H o forqe forg 9
3faa @ are-aTe SifFd Tear 2| Y9F I Ue= &7 oF
BAT € A1 1 8 4 aF giar 2| S8 de fafw aus & fed 21

Fig 2
TIGHTENING NUT

STARTING MARK
FOR THREADING

GUIDE LEVER

FIN3315552

HANDLE

T TS & G99 ¢ | ITINT q9T &I w1 =Ry | (Fig 3)

Cii

FIN3315553

TET 9 H T ATST S & H1el AT & 9T e (T 99 &
ST & =% fber sar 21 (Fig 4)

Fig 4

FIN3315554
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urzw | (Pipe taps) gael ITET 9T A AR H IIET ©F 9 AST H qIET § ary

T ST a¥e T T3S HLAT ATRBY A s [ AT FT 709 & &
AT WMET ISH FT AT RIS T MG A T o 7 o sy | 7 € S A, A¥ AT A TR F Py
st 1 (Fig 5) 9T & e FEAT AR (Fig 6)

Fig 5 Fig 6
SQUARED SHANK

NOTCH
TAPER THREAD

FIN3315556

FIN3315555
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Sarew v fafawtor (Production & Manufacturing)

e (Fitter) - arzw v grzw fRfem s 3.3.156 & wwifta Rria
w=w uizq feew (Standard pipe fitting)
SEAT : 3 AW F A A A fAwforfad &1 #=F a7 gnr
o wF AT TR &t qEaTEn
o urzq R &t frafeea s
o arzq R wt e A
* qUT F AW AL F TR § THATA |
wT= arzw ffE (Standard pipe fitting): ‘arsw fRfar arew Fig 1
foefeer & |+ft a13T UF AT T ST AT
S 2%
— 9ET & fIem 5 ager o o
A © ©
— ET Tl A ATZT & T ATEAT H UF AT SArSAT < 'o,,,,"' O
<Z O | PERFORATED SLAB
— fafs= s & 3 a1 3 & AUF qIET ATRA H oA 9‘5 2z s
AT ‘“‘\.‘-g.‘ —
“‘\.“ GROUND LEVEL
=i
— 7T &ATA F (close) FAT t‘\g‘ L
1S 3
=T (radius) Team # (radius) 11/, 987 % I aX1EX ST ta‘at
? g
Aifen ] et
g
S (radius) T T ¥ @ aemEe @ TR gsi
T
450 aTet Teat 450 % 91ET famers & srgAfa aa 2| ts%t
g
Qs
& 5= (Tee branch): T & 5= 900 % ITET AT *T 5 FLA tatat
# (helps) FXAT & 3 &7 AT & aEY &1 TFhT & ATTH LSTAT %ﬁt L
s Bl 2 g{t AGGREGATE
1 Nge
g 3
frafea w2 (Dismantling): & +ft stmrt & faem gam gu tatst 3
ST ATAUTAT I ST FIAT FHH ITANT & AFAL TF AT ATF t:t‘t S
T Fr fffe w7 § e #w¢ aw 2| tgst
Sg
Ul W@ &t "@URRA FIAT (Rain water harvesting): #% tatat
T s WA 3 ST S # A ¥ forg AR e areh gtg
agt ST F1 3T (FUfed) FX (Rain water harvesting) #&T ‘gg
AT 2| S ITE F ¥ P A AT F A9 Sl & v o ~Gb
THT TR F I & Af TE & | qg AT & AT qYF § FA AT
& gt TTeY Y I T S FH 2 v A A7 g w gemr ) :
T & ATFh STIReT 7 I A a7 ST S ST &7 9Ty 7 Rt g

FCH ITANT AT ST @ S (Fig 1) & fe@mar i &1

T@rEw #1 w1 (Benefits of harvesting)

T 98 & T F e 9¢ Srdv |
sainity ® 7 FT T |
are @ a9

112

Ul J@ F "UfR ®I F f@fEt (Method of rainwater

harvesting)

qHIAaY/ RIS
YA oo



sfersra® (plot) &= & faAT (be kept) €T ® T@T AT ATMRY
arfes aTlRer &1 9 s 9w e '@ |

1st SRR & AR FT IET AHAR 9 =TS de=men &t
aftE=er & forg Iumhr = T ST =R o' 9y & fom
e freed & aEae & fou Stua e w3 =Rl

afe HWT &1 a1 UF STYH TELH! A1 ST AR dqrfeh arfear
& 9T & (rain water) 3% & ATEAH & 30 el & 918 IR
& aTr | gu & forg arfRer & o it arfer & Ol F iy
qrar &1 & W F I () o S\ & A @ R aw
afE=er 3¢ REma &1 &7 & ¥ |

=Tt # (structure) 9 @WR/FATE & W IX FAMT AT
ATl qHT AT TaT8 & ded arel & 9l §6% Ja78
H 9% d% |

us faemer 31X (sloppy land pitch) 9% &< STafies &9 & a&
T FATE & AT Uy & AT B TR €T & qEr AT ARy
T THX I A SAfee aug F forg ot oy Y Arferat e
Ha F TA & TATE T 3IT FIA 1 ATI9ARAT BT & |

o g T &t Ewae ® A% w@Ar A (foot path) ®
IUgH AT I FEwT JHET AR |

I ATIENT AT FATorT TRE< § FrEa & A< & 3N &=
& FEET BT AR | S auf & S H W F A § b §
AR Fedr €| (Fig 2) % Sga gy =Ry |

Fig 2

TERRACE

RAIN WATER
PIPES

\ ;
\ §/ EXTENDED
= — — / -
Ny .
\ -

7

0

0}

0
o000
o000

n

1000

1000
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SECTION AA

qUT & ST T FGT 5 A & (70 FrAH (ATt % forg srraet Rt
& FTT FOEW TAHLT ThAIH] B SFIAEAT AT &, St

FEW FHAT HERW & fory wate awie fawy w0 & e e
H Iqae Tl BidT @

o OT FT ER FH TEAE F Sar 2| (8 Hiew & wfde) oiw
T IT Tde WSO Il &iar g |

72 10 & 15mtr % FTU/TET Mg ¥ ITae T 2 |

Stet A st & for RSt % forg aas arey @t Iuererdr
AR At qorar et 21

o T S AT FH S ST ST I & fF o v ' A
HET AT T

et feT =7 & a7 &7 § aHa e & Rara & e
gl

o ST aTefiEer ¥ adqe A A & agd qfEE s 2|

IR & qrT W @I AT =TS e w heer ey fae g
& IR FHAT 9¥ T St @)

afg aTlRer % 5t v & 9 auf sfyw FH St S ar ar & I
T % forg i oY @mT 96 & SR & forg aut i st
T VSTV FT BIC ATHIT HT T & HT ITANT 6T AT
=feu|

o I A § S&l A ATMUH qUT HqA AAGA & 3 H 4 AL
% IO BT @ 31X a7 U8 wET & i & safey aga &9
qut 7 & 8 HEMI | € 3AfIY WS & HAT(AF aqT HT oA
SIART AT G99 2 | ot aqera & & wewr #1 srfis
qTAT | TEAT ATI9F & |
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ETSH Eieg a1eY &9 Y A¥wFa aur v@vEra (Repair and maintenance of household water

taps)

SEAW : W AW F 0 | o fmfofed w6 a= A e

* qEX T F ICH F AW TATA
o &AF T F HE AT
o qTEY 3T & TAATHE A0 TATAT

o GEY 3T | AT TXTSAT T Ik BN qUT ITAT &t T4

TSH Eieg qEY 3 T ALHA a7 ¥@@E (Repair and
maintenance of household water taps)

I | 9T q47 I AT & o 7ot ¢ | T8 dare &F v
& fo gurea dur arere A 4T wefee Teed qwe fEtar &
o & 73|

4 THR & & TISF THT & a1 § 3 9T B & o aarg
AT =R |

feroee a1 o & foro wefimr ate & s

#eor R gleey &1 aWR (Y@, TWST AT FEE¥) AT a1
fe= |

Fig 1

FIN3315621

Fig 1 # & ST99 T&X & T & A7 & A% WHT 9 T
gl

1 2

2 femsa/are

3 we AT
4wt atE/afEr
5 aFe

6 #ea e siey/ard @
T (T A )
Tefr Fefamr ae

o N

9 gt HiT
10 &9 ¥ arer

qIET % T A arer 7 e ST & | dide, It F FIA aTH I
F THS % T@AT &, ST 9 & AT g0 Far 2| (Fig 2)

Fig 2

FIN3315622

ST qTT F A & A FHT ATAT & A7, G FF &7 qdE & 49
TR (THEW) FEAT & AAT AE S AT FeRiE (AN arde)
FaTar 21 (Fig 3)

9§| FIN3315623

fRrveer & S R q% dveer a9 gy R ¥ 2 A g
grar g1
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fervea & qe9 A G #1 R gee} giar & e @ #v TET & A & SHIET WO § =T died gar & e e

AT ST & St SHE A o A F THST & 2| Iprge fe 2 fdT et 2| wfT At F & # 9 ase
faar StraT @ at 7' 9T qadr & o & s arex erEe (9
TrefY) & St 2|
T TS AR 3 F F FIA A G
T FRI ITER
TedT | d8 F¥A &% 918 o 99 § & qrv A # ol ST ar ' gl TR H Fa3 |
FEAT AT TqHAT 2| AR 9T HHE FT gHST, ST AT e qeTd & ger |
F qTELT STy A e T B I |
@feT @ sl
feree ar wfthr atew & =T atae & G T afT # fe A e (T)
& % A a<E § qT H q@Adr T q| T & TSI aE | TEE & |
et far gem 2| T atae Ft aEe F|
feree #t g T A faree &t gfeat ava 21 T FIA
g1 € a7 A a8 & 't
A AT ATF Fea & fog &€ 3T | wftr ataw fdr 28 fEvea ger w=ftr ot § 39 ad &
ary | afFr w aad |
w= e st AT 2
AT 7 ST |
T Giad aHT AfeE At | fervee ¥ g dem 2| AT A A |
e I AT ST & | AT & qTed &1 FAT Y |
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Sareq ua fafewior (Production & Manufacturing)
few (Fitter) - arzwr v wrgw fwfem s 3.3.157 & awifte fraia

gw e (Visual Inspection)

SEAW : W AW F 0 | o ffofed w6 a A e
o T (FEFY) Feror SR Tt stawawan # AT FA0

o g e & e Wi JEE |
T (Testing) 1 &
forer Fafir 3 grer SerdT foafy, T R SR AT AT 2 O
ferarfzor &Y st @ 9& afReror et ST 2| 3 &aar
THAY FX FI-FS UTEEE (Testing) FIAT 4 FfHemTT
e A T e S e e e e 0
g o f 6 EHR
7 @ae fefaer
8 &1 amfe
TRyETo
ﬁ?i%mrs;a?rﬁﬁw (NDT) e frfeor (DT)
—> g9 fAdrer ——>  aqma ae
BEGERIPIEG] > e e
—> Saer FT FT T wSRAT adE
> A @t A > Hear qifes TLrE
2 sregrattas e
> Tt g e

gw ferdieror (Visual inspection)

39 AT Faet st a5 1 TATHA HIAT TF ITANT &
ST aTelt awg 1 ATy adverr fafer gt & s e e
aTeft freror s ¥ foa strar & | 5 gz e et Smar
gl

= e SR W EiE 1 ogar @ F o
e s fafr 2

szew(item) Y A AT Ay goa ferfterur(eseeaie wie) (outletmost) NDT fafer
gt €1

o HY T AT TAST HT HIG FIAT
s (dimension) ¥ AT S AfET A feeme FEHT (T FT & forg debfaeper A Aebledrs A9 et
gl
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sifewa 729 it T=q
AfwET e gffae feae
HTSH T HTEH ST
HIEAT THITH of s

fafest e forere st

g fdietor & 9w (Types of visual inspections)

weIer g9 a<rerv (Direct visual testing)

T ATHAE T a« AT SIa7 & o dag 9¢ 600 mm & fia<
F TEq F forg ag=aT 9t gtar € AW gfe i #aw F fawren
% = 30° HT & FH L ST TR

TREer g9 9w (Translucent visual inspection)

7% Yae g e &1 v 2= fafyr € (artiticial) weTer #
TETIAT HT ITANT T StaT & at (illuminator) ® I9erer giar
2 | Seate frTers aTer fof e g TRy arfer ade & =
TdE U FE IHE AT ALl ST AT |

g ferderor &% @ (Advantages of visual inspection)

1

a A W N

ST I & TATAT [l AT FA9TT ITHT HT ATa9arshdT et
gt 2

fammerEr afveaw F s fafyr & aga &t gtar 21
T dchTel TR JET FAT 2|
5o oIT $Fes F1 AqW T Y SEEsar gl 2 |

g9 fAfteror & forw &7 IRl IUHTOT # ATEvHAT ST
2l

g9 ferdteror &Y 71 (Disadvantages of visual inspection)

1

3 AT 7 & a8 T 9T $EEeY & dgHT AT
T = R Fat 2

FAA TS I SFETAT FT TAT FAT AT TFT 2 |
TR & T H B & TAd ATAT &1 A9ET 81T & |

TS Haol e STIRI 19T IdAT I ek af AT &f dehar
gl
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Sareq ua fafewior (Production & Manufacturing)

ez (Fitter) - aiz= stiw urgw ffem

v 3.3.158 & mwitua fr=ia

e e s et (Quality control & inspection)

SEAW : W AW F 0 | o ffofed w6 a A e

o Frfieror & yER w® aRnfve war

o TUTEET &t aiRTRE FwAT

o T[UTEET ATHIAU AT THST SATATIAHAT FN ST FIAT
+ SPC &1 afwifve #wan (wiwan D)

Fig 1

IDENTIFICATION
OF
DEFECTS

CORRECTION
OF DEFECT

DETERMINATION
OF CAUSE OF
DEFECT

FEEDBACK OF
DEFECT TO

APPROPRIATE
PERSON

FIN3315811

ffreror s Tt fEEOr (Inspection and quality
control)

ATHAIY 9% TF ST THAT AT Sa=1RaF qeiawd T 8
foras AT T YeqoT ST AT AT qEGSAT AT JAAT ATCHA BT qHhedr
el

u fadreror et wear & % amnft v awg 3fea 7= § e
& e o fAdreror R S aswar 2

e #Y g &

1 =t w9 8

2 e % a® e

e AR X @ afeT | e gtar ©
1 e gra #wAr

2 gt e §

3 sifow Fderor/Iee o e

ferdretor:

Frdreror =t fafemior afka & =2t & T § ST A AR
2l

Frteror gk SaTeTaR A=gae &ar 2

ffteor @ s weive ®=1 @ VARIANCE
DATA 3T TaH TTad & =31 Hl eWT HIAT T AS
giar 21

PDCA @r=sa #ige (PDCA cycle model)

PDCA #ATgsa ATSd &t ST ATgsher/medieye agsa, A=,
argda o Fed € |
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Fig 2

Adopt the change or
abondon it. If adopted,
make sure that it leads to
permanent improvement

plan a change or an
experiment aimed at
system improvement

study and analyse the carry out the
results obtained. What change (often a
was learned? pilot study)
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TTSHE ATEF ATZHA Nque A TRAAT e & qT Joradn
AT TiHAT HT TATEAAT § AT FIA & oY 580 ATS HF A0
e ST @

TAH 4 9O §

Frteror 71 32w

o feomew fafiewt % wra o= sgEw

* I A AET AR AEEAEAT & g

feror wfken % @& (Elements of inspection process)

o TUETT & ATAIFATAT B ATAT FHIAT
o fAdteror % forg @Rl #T AATHOT FEAT
o FHW & FH ATHIT # IReAw g F forw

o HET IT AETHIT F¢ & folw qiaesra Aew & e &
faam® Mol = sEaEr s

ToTEaT(Quality)

o IUETT ATEEIEATAT AT A & e g

o TUEAT ITANT & oy feqw gr

SRR AT FAT & O TT6FH GIT ATTREHATA T 9T

F ITANT & IR FIA AT IAH (1% & forg Ieamae a1 dar &
fhema g

o UF AT AT dcAt gTT AR TUrar & Searawhar & aar
3T AT HT AT H AT AT STar 2 |

o U SfvET w3 St § afiga o o awar &

1 d@eETTE faeaarett (9N & darg) W A ared 5w
Rt anfe)

2 HadY famtuarett (7= Wis 1 @18 Ated & §aear, Feg
T Y FAMR & ATIR)

3 gy I9@ fagaren (i faaedaar @ o) |

4 faw faowaret (SAWeRT, e, e enfe)

Accept

Rework

FIN3315813

PROCESS OF QUALITY CONTROL AND INSPECTIION

ToTean ST (Quality control)

oraT AT Bt gfEaT & o T SR Iared | anfie
T FHT a0 JoraaT B THET FLAT 2|

ISO 9000 festrza quraer A== & &7 # (QC) :

fewm
7% e FO0 dF TBGHAT T A AT 2|

1 T S = AT Jaem st a¥e & et Ifehar gest
A ATH=AT ATIEE AfHerET #t TEaTT T B AFAT AT
AT S

2 I, HOA ATHT AT AT qHAT BT

3 FHAT, TEUEAT ATHIAHTH ASATHE HEBfd ST, &,
HEAT AR qUEdT da9 99 g3 ddi(Safelments) gFT
=rfeu|

Frfraror QU fei=E #1 UF aHE wew © et ifas 3ae
¥ gfte & = &Y T & v &4 & sifaw afkom & e
faFam SraT € Sene St F faEwr & gHEr wew a6 S |

ot o @1 ED (ED of quality control)

TF AT IATE & I[UrETT & JST SHam & T8 Aeaaor &
f3 IqorETT & sawEATe & agie fET o g% e Iee
FEFH I &7 8% A Hfaw ITarEwar i d@qfe gereT @
o 9¥ AR 9 e 2|

orET (AT A SEwEdT gt @
1 e F ST R

2 IUHrEHTET A e

3 #areat & &= T

4 HIEAT FHT TATE ITART HIAT
5

6

TEE F QI FIA I ST Hiad Jorar GG F 0F

STARTATSAT & d19 @g1EAT gt s

frfreror AmTE & W FEAT
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7 fawa # gfe
8 IUCT HATHAT H qATTH I[UrETT &

Tttt ik fesror SPC (Statistical process control)

AT IEE T ATEH H1 A& FT IR FIA AT IAA AAH
ATIYHAT & AT ATHAI T T8 TS AT g7 IArfad b sm
=R | &t fera srafRad e &1 sifter &s gt s & =
X BiET fo=ar a1 Iearea & Joraar fFerdrst & THa &
IATEH & AT TRATAT FIA | T ST AT | et g
AT aueT faRr SuwTer #1 uE aiftherer duE @ S U
sferar ferar & STl @ i aRadefiear & &+ & Arew
F STHAT § U HLAT AT |

AT & qIE AHATH! (AHE H & UF & FA1(% AT A stafafia
fergtat a¥ sreTRa & | SHET TART FIAT AT BT & | FEHH
F3 THE T8aT & N et off sk 9= @y famr s awar 2|
I GO wT § a7 ITH B 2 |

1 fRm a1 &7 JiX % «re (Histogram or stem-and-
leaf plot)

2 o= 9 (Check sheet)

et 91e (Pareto chart)

FOT AR T @ (Cause-and-effect diagram)
v wErET sia (Defect concentration diagram)
Thed¥ 9@ (Scatler diagram)

fae=ror =¢ (Control chart)

N o o b~ W

T g AR & AT (NI A1) FT A1 & | SPC #
UF HewqUl e gtar € | fomH & Faet awa ffEia g 2
SPC # 3f¥a d=umt u UF aTdTa<er it s § Heg FAl 2 |
o e F aft @xfterd quEdr HiY IeEFEaT § AN
U =Ted & | 99 Faud gk § mfde g sar g1 ar 7@
ATATART Tad 3137 fasfa gtar €| 37 91 e qafawr @nfiq
& T 2 | e A &1 Fefad sae w31 & amEr s
F7 fRwT a9 SITAT i) HeA ST rETT U I39T & ST
FA & qIA T I =T & 2

AT AT 7 & (shewhart) fR=or =7 sTag @@ ad s &9
& avepa £ 38 1920 & 39% | 91 SAIHA TANT qTret &
ey IETE T fasfaa 3 @ o1 SPC & ey ¥
Tl STt & a9 & oy &% g9 Ted 9491 &
fafaear & fReia &1 avfe Fw=T g
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