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AT 1 s@welt - 1 (Assembly - 1)
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& & g% (Types of screws) 2
3.1.118-120 Thgrax (Screwdrivers) 7
= (Spanners) 10
fastelt & IuEer (Power tools) 12
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surfaces) 57
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Hhfher TFA=IY AT e (Surface texture measuring instruments) 62
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SYLLABUS

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.]

4 -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
+0.02 mm & 10 minutes of key pullers.
angular fitting.(25 hrs.)

56 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.

39

-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
(25 hrs.) permissible by various standards.
65 -do- 139. Hand reams and fit taper pin. The various coatings used to
(15hrs.) _ _ 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
equipment and 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 fitting 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. Bearing.metals - types,
(15 hrs.) compos'ltlon anq uses. .
147. Perform lapping of gauges Sly nthe;nc rr_1ater|als for.blearlr?g': The
(hand lapping only)(10 hrs.) plastic .amlnate matgrla s, t eir
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 Ap_P'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
a}s_semblg valyes & | 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 o
Revision
78

Examination
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wire a1 Rewe & &% Ay o S 21 (Fig 3)

AT (sizes) &A™ & 1.5 mm & 12mm X &8 2mm &
75 mm % g 2|

Fig 2
CEONED
N—/ N—/
— —A
— A
N A N
A A _
- 4 S
— —A 5
) N’ %
Fig 3
ROUND OVAL FLAT PAN TRUSS FILLISTER é

#9fier aiee (Machine bolts): #efis aiee (Fig 4) avTi=ie i
e AT (hed) & STHTE & 4T 21T & 0T SIINT T8 I
f3harT STTAT & TRt 9% FET SfRWAT #Y Savasar qe) eidt gaeHT
™ 6 MM & 7.5 mm, da1g 12 mm & 300 mm % a1 & |
79t Stee (Fig 5) ®aw #t fbar g w2 &1

Fig 4 S

FIN3111714

Fig 5

FIN3111715




#q &F (Cap SCrews): &9 & & ITANT aF (AT Sl & 99
AT HF U A, AfF GET AT dgav @ arefl e
F STATAHAT [T & U 9 & UF ¢S H U (a6l 98 & ATAw
# X 0% JeeR fox § & & wrew ¥ fhe s 2|

T & & FEHT TF (clamping) FATHRT w1 i fawfaa #it e
| (Fig 6)

*7 & (cap screuls) A e # golT § FEF ARWAT &
fore e &t & v srefdame faafRar aqe & o sanfy e
SITaT © | v, fiae wier A firsreng sea § iR
ffeaa =7 & 3 sfix fawiw 9% sj@er (Fig 7) 9 €1

g
ol /”\rﬁl‘“ﬁrr‘nm
T O
%, 2 O
© ©

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

|e B (Set screws): Iferat it wrel 9¥ foreae & T afga
T TAIART FIA AT Bl TEH, TR T A FAGeAT § TRl
T AR @A § AEA & U & & T G S 8|
(Fig 8)

& & e (Types of screws)

FIN3111718

g€ @9 (headless) &< & a1 A7 UF (e a7 Ai%e o€ 8T &
AT A L AGTE § 9 a7 1T & FA AT ITAW & ATAR
o fafsrr sgfoet & & 21 (Fig 9)

Fig9 ‘
IgIRT (Uses)

A RiT @TEE § & T ITANT AT THIATAT & ATTRIHAT
T fewmt wx fmm smar 21

B Tad @Tg &< & HT ITANT MUE % (T et strar & o
I W FA & forg @ maw 2|

C uiF fag @< & T ITART AT WRN H Al 9¢ LR &9
F e F¥= % forg o smar 2|

D &% S @i 8¢ & WHAE a8 I § & UF & Y 34
UF A & ®©9 § AT (AT AT THdAT & GTES IT HeA
% forg s fom fyer fabam oar 1

E &8 Th & % ¥ & JTANT & forg Iueh € ST U wewraqui
F & wES Fear 2

SEA : T AW F oA | AT Fwaforfad & w2 anT g

« fafter TR & sl B 0 ST ST ST R
o faftre v & AT 9T S9% SaEnT T_
« fafter TR & TR HiR o R s wt e

=% ¢ F3 are & (Self tapping screw): ¢ & amma
F A FIA & 17 TF FS1 I qTeAT & ST (a7 747 € 378
T W & fore feste o wm & w=if% & @ g=ia g
gl (Fig 1)

U Few # & (Thread cutting screws): 9 e atw &
St FSIT B & add § A1 & TG Fetdl H¥d & |

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

2 W awEh ud fafemtor - fRew 0 (NSQF @R - 5) : st 3.1.117 & wwifte Ria



TR F: FHIRET T BIRT & ST fw s gt wmes wefie
T & Frear 2| (Fig 2)

Fig 2

FIN3111722

TET BF: ST3 FENT AR WTEH & (7T 37 & &1 AT Al A1t
g1 (Fig 3)

Fig 3
Purs
QD
=0 =
&= &=
= = 8
= = =
/=2 /=2 -
=0 O=0 %
TR L T RS & q1 =9 T d I Gy Srar 21
(Fig 4)
Fig4

IR
g )

g1=ax & (Driver screw): 5% & A U {3 &t | av 3fea
AT % ffed g # exter e strar @ | & v w2 St a
g1 (Fig 5)

FIN3111724

Fig 5

TYPE 21 TYPE U
DRIVE SCREW DRIVE SCREW

@ diwe (Stud bolts): IE diee FIAT AT § 93¢ &id & &
9SS U & oref &t siten & forg uw e fb gu fow & i
foarT ST & STafs gaY S Ft AT 7C B HST & AT S
¥ forg 9 fram ST 21 (Fig 6)

FIN3111725

Fig 6

NUT END
)
i 1‘
-
)

Zi

/.
M

<

TAP END

FIN3111726

a2 (Nut): € TF SHFANAA AT SEEE 8 HT ITANT FLAT &
A diee & A1 T 8T ATHR & A1 ITAN oy e 1 A
fafere sapfaat & STerer 2|

9T & BieH Aafia &7 & sry=r wofia 72F 1 (Fig 7)

Fig 7

L o
i

1
/ TN\ TN\
\ y N /
. .
JAM

SQUARE HEXAGON

FIN3111727

AR % forg oF 2 ade YeW &3 & forg fafia srd-aRea
A Tt B 9T HIA a1 St 21 (Fig 8)

Fig 8

|

A TN TN
1\ 1\
\ 4 \ /4

|/ |/

A - HEXAGON B - JAM

C-CASTLE

FIN3111728

A erd-aRepa frafia o R 7e % o § awe g @
ettt srfafes orfes % forg witer &t (Fig 9)

Fig 9

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

A - HEXAGON B -JAM C-SLOTTED

FIN3111729

STHAE [3% 7€ F ITAN a8t 9 AT I € St | qe &
AT T ATITAHAT LI Il & I8 STFAT AT T % forg
SISl AT A\ 9 & 1T TANT AT S €1 (Fig 8B, 9B)

FAA A€ AT WS H I A€ T @I av gid & | arfa #r
ATAETHT & AT A 6T T & | q S (e & AT & ST
STAT & S 7 F T g & T & oy aiee # fgor & =
u &g =iar 1 (Fig 8C, 9C)

W awEl e fafemtor : ffew 0 (NSQF @R - 5) : s 3.1.117 & wwifte Raia 3



TF &+ (corn nut)/FT T (cap nut) FT ITART as & rar &
s guterfa srafas Aea &t Sidt & ar Set wefFeT 9% =it

gefera fhar ser =Ry & &7 a1 S Stterdl # Suele g |
(Fig 10)

Fig 10

7
©
7
©

faT /e (wing nut) FT ST T&T ¥ fFaT STaT & S AT
FaEeE (e #waT) a1 gem & smawswar ©| @ R= &
ATITIHAT & AT it & ST a1 @7 ¥ f3ar 1 Fahe7 &1 7€
diee uE & weRwe & ffda | (Fig 11)

Fig 11

FIN311172B

qER (Washer): a9¥ & STIHT 92 &7 § Fd (09T g9 & &
for o STmaT @ ST aae it afauRd &t AT g1 € 9% i
2T T 7 F oy Fgcdt @ @ arelt @ag «ff ya™ gar € A
T, HEAW, T AT WY gfaen § ffda g €1 (Fig 12)

Fig 12

FIN311172C

|t aree (Lock washer) : U& % FT9€ FT ITANT dice AT
TE H HAT F FRO AT & & T & forg o smar 2|

fafore Iwan & forw fesmea fFu o @fe anr g A
a7 | aTe &t asit & a5 &7 @7 & (Fig 13)

Fig 13

FIN311172D

T TTET | aEe (Tooth type lock washer) @ &7 IRt #
T B € | St A1 & &€ T FM #1 qde | T Fed & 0w
festree o etar @ &% F amaa § 9 Ft g8 F qrT § ol
AlH Fd 2|

TSt R (External type) : St @99 & a8 STInT fFHar
ST ART i a8 dad a7 Tfa=rer g5 Far = | (Fig 14)

Fig 14

FIN311172E

sgEAl 9w (Internal type) : Si¢ 88 & & AT TA0T fFar
ST & 3% et Suterfa & forg ar @l 1 &t T & forg giat
&t B % o aisdE g & stfts & st 21 (Fig 15)

Fig 15

Nons?/

FIN311172F

AT Ud qredt @1gv (Internal and external type) : S&T

ST d9 FXA & T9 gATEER A&R & AfeE &7 Srar 2|
(Fig 16)

Fig 16

FIN311172G

FreveY ffT =T (Counter Sinking type) : S&aT STIHT
foeft @oaer gae W dveTER A@dqe 9¥ T St €1 (Fig 17)

Fig 17

FIN311172H

o &t Tt wret frarg| (Non threaded fastening

devices)

Taw fum: s fue e dede fu gu fasreng soama & a= &t
& ST g2 Sitew | Iw 3 Sar & o=t uw e # i gear
# AT faT ST AR ST gaY R/ & Arer Qut dee | gtAr
e & A I (WHT) F TEl dF § F8d & AR I T
AT T Y S-S FIA & GaeT T& Fd ¢ |
T[Tt W ® SOl 9= giWT (Property classes (as per
1S/ISO) IS: 1367)

diee & A we A M & forg wdftw & ot fog #t vk fag @
SO fohT AT © TRl A% 9F UF & AT [T HH O AT
STAT @ Sfaat fFatiex & FAed | T a e F 600
FIAT & T AT UM GAT AHST (77 ITS AT AT ATHATT

4 v et ue fafemior : fhew ¢ (NSQF & - 5) @ s 3.1.117 & awifew R



TAIAT ATFeh (ST AT STIATA) & S SAFATA T (AT % &F
H FETTAT & | 37 &7 SATHST AT YO Tferadt Fefiies = # 3T
AT 1 g@ar fewr |

Tufxt a3 5.8 ® TF (screw) & ISTET
AT qAFAT W(h

5100 = 500 N/mm? (MPa)

EEENCEIC

8 10 = 80%

Iqt a9 (Yield stress)

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

TG 3T IATHS F =i &
T[EtAE q4=AT (Chemical compsition)

o TEAT 3i®eT N/mm?2 1/100 ® ATHTS a= i & R
FAT 2|

o A ATHST AR ITS qATE X ATHAT qF M & a4
gfaod % €9 § & dgad & 1/10 3T Far 2|

39 31 SATHST B O FEA & 1/10 THAR IJoa= aqra N/mm?
foret

TeA™: Afgs 9T dice, I WwEa w1 & U uw 9= uw gy
T F GBI A A 8 TF % A% (HeAHIeT § 2Ieh THATT AT
& YA AT AT TH G (e ATHATT @aTs & a1g sl “X" &
(3=TETT: M 8 X 35)

| = &7 T arfordr aiee & A ©E # [ (property)
71 % forg wmw fafde #%dt @ | a1+t amet 7 (property) =7t 9.8
& 12.9 % foQ <Aaw ama a1

TToTEET A 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 FWTA

8.8 ey FTaA 3T
ST AT, TS

9.8 T FHTae LT
3T HYAT, TR

10.9 T FHTa T AS AT
3&T: X, Mn, Cr or fa=ror
ST FHAT, TS

12.9 forsy-gama e AT, TR

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

* T g A & fou e T, wEwed {iw e
AT 37 & IS geF Fed F AgAfT IqT &

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

w fy grg ® HIHAH, WEESHA AT aqfeaw & UE AT
sifer antier g

* M20 3T IE% 9 d@reel & [ 425° C ar9aHE &1
ITANT FHT Tt B |

&= &

Property ait 9.8 #a« 16 Rt awm =@ & s w®
AT &0 & AR Faw AE & forg wfe frr s
£ 3T =® (property) Tt & IarEt ¥ fAtor &t fmr
S @ SRt atfert gEiaE AR atT ae
AWt & @it & & forg sifeem 21

I RO A g a2 e i aeem st &

W awEl ud fafeeter - ffew 0 (NSQF @R - 5) : s 3.1.117 & wwifte Raia 5



|qAY TuTa, 9T 8.8 & 12.9 HwAl & oy

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

uTET &N 36 | 46 | 48| 56| 58 | 68 | 88 | 98 109 | 129 | 149
qiee, F, €
TOEAT A A 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| #i9® 781 & = WA &AT Y Swee |

6 W awEh ud fafemtor - fRew 0 (NSQF @R - 5) : st 3.1.117 & wwifte Ria



e " ga fatemior (CG & M)
frew (Fitter) - smwet - 1

v 3.1.118 / 3.1.120 & switta Rr=ia

wrgrza¥ (Screw drivers)

IEAW : T A F o § o faaforfa weF @ A st

o faftrer TR & ThgTEaR AT I9E ITART FATT
+ pgrzaY # fAfde s

* THITZAY F ITART FIA AR T 67 F 9t qarae g |

TFSTEAT T F TT3C AT 1T XA | ITANT v ey 7g fafwe
awETE ® e 2|

BT & TR 9 AT w e At T & A 3

®ugE v gga¥ (@rge =) (Standard screwdriver)
(Light duty) (Fig 1)

THET W MA[HET B =€, AHST AT Hics fHAT gAT §qeics
(7o) WA &1 8vea aiar 2|

Fig 1
—
)

wugE B grzax (3 =€) (Standard screwdriver (Heavy
duty)) (Fig 2)

<

FIN3111811

Fig 2
e

\
THH =€ T Sl | @ 3 @7 & oy & afals

fEafeeT (gam) w (aa) T & o ariar &9 &1 o
grar 21 (Fig 3)

FIN3111812

Fig 3

| ﬁ
S

FIN3111813

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

THH TS FAC BT & AT T ATAHIA: AHST % T H1 (5Ad
F AT e & forg ses g STanT faar star 2|

Fig 4

= @ 9
‘\A—

<

FIN3111814

fferwr & grzaw (Philips screwdriver) (Fig 5)

Fig 5

E

~_
N~

—
—

=(0

FIN3111815

~



% FAHT (Fig 6) o= & a= &t & ot af=r @ne # & feaqw 7t
g 2| (Fig 7) fform Rew @€ & Fig 8 # a9y 7w &
foefore & gTEax & A3 H SHS @Ise & 13 1, 2, 37T 4
& wefreg e ST 2

Fig 6 o
Fig 7 -
[
N/
Fig 8

AR & grEav (Offset screwdrivers) (Fig 9)

% go forfaat & SwEnl gid & (Fig 10) S/&f 9¥ &vead &t
AT & HROT AT G F15A< H IJTAN A1 AT 1 FHhel1
g\ 7% wfis =ffr B e & forg oft STl & 2

Fig 9

A\

FIN3111819

Fig 10

=

FIN311181A

‘(

sftsr ST & forg & Aquaer (sget o1 @A) fewr &
a1 YHe ATHRae & greaY | faed 21 (Fig 12)

Fig 11

FIN311181B

Wik (Specification)

TR (Fig 12) fefofaa & sgear @l e s
gl

- =T A qE

- o & =g

=T W qE TS 45 & 300mm. =S #r ASE 38
10mm.

FIRAT B S HAT LI AT TAT LI 6 a1, BT aT W
# g% v |

8 i "wEit e fafemtor : fkew ¢ (NSQF @@ - 5) : stwamw 3.1.118 - 120 & |wifia fraia



Fig 12

- @

forotw sw=t & foro &F grgaw (Screwdrivers for special
uses)

SEt X HifHd &I 8 a8t % oy e aur weiga ghgrea7
fea 1 (Fig 13)

FIN311181C

Fig 13

{

FAFLINAT & IJTANT & foIT =T T SHAVA & AaT & arg
ft grgrEax faed 21 (Fig 14)

FIN311181D

Fig 14

/ INSULATION

FIN311181E

gara™ (Precautions)

T & w@e | ger ave & fhe Oy gu v a & geaw &1
ITnft #X | (Fig 15)

7T gAfead # &% o9 1 e o efvea g9 2|

X

FIN311181F

B AT 8T % AT, T FEAL H IHS AT § THS |

foforer BpgrgaT 1 STANT Fed FHF A= A1 qAh AfF o
|

T $RAT & 9 B & FOT 9 W & q9 & oy o
g7 g% ¥ | (Fig 16)

Fig 16

FIN311181G

feree (FeT goT) @ 898 AT & T3¢ HT STANT T FX |
(Fig 17)

Fig 17

FIN311181H

G T F3AX & &9 H, A€ H Y130 Y, (FH, & F3aC Al
HIES & FHIT SN q97 IJTANT F | qF0E Fd g9 I8
gfeaa # @ fow &1 fawr, & & e & avEy At et

B¢ MG T & FEAT & ITAN Fd 9T G H 99 T
TET @ 7 32 9139 § Uae |

g "wEht e fafemtor : fkew ¢ (NSQF @R - 5) : srvrmw 3.1.118 - 120 & wwifm Rraia 9



@« (Spanners)

SEAW : 3 AV & o # o Afofad w0 a ae gn
o i arEs &% |9 & ST a9
o WY F AT Ht TEATAT|

TTE UF 2U€ g & ST ¢ a7 dfee q9T GFes H TEE AT
FT Y % for we oy o7 @il o o S 1 srvafe ot R
FHT gl € (Fig 1) I8 ST ISt 3= 261Ee a1 TaATd &iel &7
AT AT AAGAT & forg FAT ITAE foham garr &t 2|

FIN3111821

W & 7 (Types of spanners)

o 3y TIT WEY

o R wmm

du= ug @AY (Open end spanners)

¥ uF R (e uess) a1 at AR (saa uose) & @9 2|
i@ 2T ®@T (Single-ended spanners)

¥ ST O @A €| e vede @ew st wofi g
F @y faelt famw SRew ¥ fow awnd e o @1 (Fig 2)

Fig 2

Taw TUeT @Y (Double-ended spanners)

Tad UUSE WEY, Wies © ¥ gt fafewer ags & snufa
gl ¥ 8 TaY WA afeaH & F a9 g |
TE 8 #T A< § Iy ¥ 7 8 to 27 mm. (Fig 3)

8x10, 9x11, 12x13, 14x15, 16x17, 18x19, 20x22 and
24x27 mm.

FIN3111822

10 o areeit ud fafemior : few : (NSQF & - 5) @ s 3.1.118 - 120 & wwifee Rt

27 mm TES & 92, U U @AY ff e 2|

Fig 3

FIN3111823

1 @2 (Ring spanners) (Figs 4,5 & 6)

Fig 4

FIN3111824

Fig5
(&
Fig 6
(@
Ny
— 5




3H THE T q81 JTAN Bl & S&l A & A1gS & (e AN Fig o
& forg =Fmae 8| (Fig 4) ToT ue U0 &9 & Sgua %
#a 7 &t \
% 8 Nos & @< # fiera 21(8 to 27 mm)
8x9, 10x11, 12x13, 14x15, 16x17, 18x19, 20x22 and
24x27 mm.
WAT F AEA a¥T 929 (Sizes and identification of
spanners)
AfeF diee, TE AT F F @G O A F AT B OGHE 5
arEst mm & fEa gar 2|
Wy 999" WAY (Special purpose spanners)
* T AT H[EX Tt WA (Figs 7 & 8) 5
Fig 7 2
Fig 11
‘ B&& MOVEABLE JAW STATIONARY JAW
0
/ TOMMY BAR
@ @
/‘\\ /‘\‘\ 5
@ ALWAYS PULL ON
g THIS SIDE OF
% HANDLE
Fig 8
i
| g
} I TUBULAR i
| ‘ I BOX 2
| I SPANNER z
! !
! C) !
\ ‘ / Fig 12
f f f
| | :
| PROJECTING BOLT g
NUT IN EE/ _ D g
RECESS 2
- | -
Fig 13
[ ] 2 /PUSH LUG RIGHT INTO SLOT
]
* Hike WY (Fig 9) //\N
o UTSRE TR (Figs 10 &11) \b :D
\ o
o & @WY (C-®=R) (Figs 12 & 13) ‘
"C" SPANNER 2

g "wEht e fafemtor : fkew ¢ (NSQF @R - 5) : srvrmw 3.1.118 - 120 & wwifw Rraia 11



ettt & Swawewr (Power tools)

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

o foorelt & Suwewr F afvwiva #%
o fooelt ¥ ITHOT A G I TE@eEmn |

gfewmT (Definition)

qER A UF IIHLT € AT faorell EAld AT dF gIRT dATerd
STHTIT & ST ASTA H F AT T % IJTHL & 1 qiee
AR Jed % forg swwme fahar star 2|

e = (Power wrench)

wF xR R & 9 2T € 9 AW a« A ger § oFw
HTSTHT GIRT TATfd S1dT @ TF AT fastelt wta afifed gar
g grae R9 ot =R & &

1 wwma = Impact wrenches and

2 arg ¥=e A1 A Air ratchet or pneumatic ratchet

wrenches
Fig 1
i N
calilllEE= %
atg =A< I (Air ratchet wrench)

T a1 ¥ae R ey & genfora Yae R & avmw & g @ ad
TAT TF & @A $T39 B[l & AT AT FI3T B AT HEA
% for U waR Wiex dore gtdl & fea &t 9 AT Aiex & afk
FLAT & ST ATehe FTZT d8AdT & Alehe I HT [T a5l & forg
uF & yam fFar smar 2|

T I & qra¥ R #t <o & Tfd H &7 F & forg rfes
festres fram ar @ 9f2 % & 9= W Tifea & at o g
= %1 IwEir fRar s =nfeu|

FEEE % =1 (Pneumatic torque wrench)

Fig 2

FIN3111832

T ¥ JEAT 3% R= *®t &< FAT (Pneumatic torque

wrench setting torque on bolt)

TF AT @ R uw srafis (multiplier) 3T o A st
& STt argd a1y wiex & ard oo giar € e ot F s
# uF wiafwar feasy giar © s ST e #t sEeiva
FIA % forg fobar SITaT € o gat ATTRe & ST F31 &1 Tgafa
BT & | 2t ATITYE H aTg 19 i (AU Feh FHTATSI {haT
ST &1

39 T | "eie (multiplier) frae atae & 1 25:1 @& om
FYIE € A T8 T T & T A€ AR qlee T &NF T Al
ATITIHAT ST & A T&T @S € HT g & ATT9qHAT Sheil
gl

agdE et = &4 F+ I aam IufRrfa & #or Jma
wHTa = & A § I # 99T & UF g e R anan
firrfRar g @enfore gtar & arfd o s Rer e &
TF T e T agd & FU9 A = & " adi § Fwe
FXAT 2

FEAT I 7 F7 ATfAhRE qeet ¢ ST § 1980 & I9rh
# T T 9l

AT <Teh ¥ BT €T &TAATY ot A & 118Nm & S=
47,600Nm a% &1

FG ATERFATT (Air requirement)

afifed =ar #T ITANT FX TH I AleX TEET % {9 &
forg orfes %1 qa® o &id Tfd ST ag @aq 20-25 (CFM)
F AEAREHAT AWAR & (CFM) &t 21

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

ark =1 (Torque wrenches)

T 3TEAY ITTH &- UF FoAF & AT AgAA FA (g AT AT
it qd frafRa ek o= freer st 2 | 78 Swnar # Rl 5
Ft fet fafde o &t gFam By fomr 767 & Aeg Fear e &
EAY & €T | ITANT &+ & forg fesig=r fw 71w (cordless
drills) ® TET = &tar 2|

12 o areeit ud fafemior : few : (NSQF & - 5) @ s 3.1.118 - 120 & wwifee Rt



T (Torque)

o T g X FEEE T ITANT FLAT & AT TAT FT FL
FAaT 2

o TTE BREEAU H aTd a9 & forg et &7 Iu=niT faar srar
gl

+ WF AE AR die F3 (IM3C) &d © A & we uF ard fow
ST € 6F H AT T F AAE H F9A IqT 2| AT WS
FARET g | qfeafad et oar & | diee | a9 Y qqa

# AT HewEqo 2 |

s =1 (Torque wrench)

qE qOF & ¢ AT diee N ASGAr F &AUA FA AR
FATATST FIA AT g & e (37 (torque wrench) F&T Srar
gl

Fig 3
Pre tension force Torque Double sided spanners
€ @
xi\[ ‘ <«
N
OSSR
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
AN 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

wAY 1 w840 (Fastners tightening)

o HEAY H FEA & forg R efd R # ITT FW Y
@ 7 (X &) (smoothly) ¥ &1 wrard a1 3= &t R #:t
i |

« UF 9 15T et < (bar type torque wrench) Ft Tg+ &
e @ T dg e q@r|
- HWT F @ X Tad RET (reading) faer @ &1

o Tk I H FAT 20 & 2 G|
- = & faw w5 Y s & 9mr #r ot s F fog

sgwfa Ad 3t

o it X A€ F dafed & Fv|

- fE oft i F g & fow W F fim ow agel
AHAY 9T T e ffde oF 3-4 € aF A gadr
I # quf e g ARy

Ttk F fReRaw FEAT (Maximum Tightening Torque)

M4 270 Nm

M5 5.40 Nm

M6 9.50 Nm

M8 22.0 NM

M10 44.0 NM
Fig5

STORQUES
WRENCH

Fig 6

w@ art od fafetor : e : (NSQF =@ - 5) : srvama 3.1.118 - 120 & s R 13



afsmen fasrelt Sueor &1 = sy @2 (Definition - What

does power tools mean?)

qER T TF ITEIW © A AT & HH (TA) F FAA@r oot
T & g7 Ak T AT & | I3rew F forg fafsm =
F IR T Selfaed & g15aY, eIt i3 i e & 9 3Ee
UL T FAATT faHaT STTaT @ Y FF T ST+t W A ALy
S8 TSI AT STeT THIoHT AT T@varT #¥d & ¥ %2
AT AT ATHAAT | IJTAe & A FATfoId XA § a3 2 |
TAF A FAfar a8 gefead Fear @ & 8% 9@ g
AW & et i fafet & qea ffRa G @

AT L& @ qoEs (Occupational safety health
administration)

TF TTaY GFEEaY Had g6 U @Rd AT FAA a<ih & TF &
ST &war | qEe g &t goar ® i afq § Fe
F & forg fewtre fam w1q € emaifs S o fes 2t fgar
€ St &% offas wfee & forg swar e #3ar €| S Rt off
qeadt fau fomT amnft % & 3o #¥a1 st| atee &) e Ham
3 AT AT ATAFAN TF AT FEA AT AFACT 3 A G F
g2 ar @fifr & faeft off qefearstt #t a=m % forg o &1 3w
F4 |

qEY B TEAY H1 STAN Iad § Iq Af 0¥ A Fwar &
AT T8T TS BlAT & Al HH agqgal sid & ai(a (§of &l
AT W ST (A faear % =T § B & B S AWM &l A (o176
I 3% FW TATE | ATeE aggat T(awT & g & 6w &
$TEAY AR 3 391 € F F3X Tgan At g HT FeAr 7 oY
HIE F T © F((% q8 AAAL T T § BIC I & AR
FAA TH ST B ITAN FIH % (g o 2 |

Fig 7

Fig 8

T T O & fAwior & =w@En (Explaination on the
creation of a clamping force)

g1 R’ & € diee | a9 T AT g ATHAN T Y e
% ©T | ST Srar 2|

AT FATHT a0 TgA FH & A1 HeAd & WHN & a9 7 &7 a1
e & F0 ST FH F qE |

a3 UF FARN g aga AAF & A FREAT AT el T
T A 9T ATIRF FATERT g AT T8I & qhal |

faaT ATl # B ST § AT AT & ST ST & 1T
EHT BT Tl & |

Tk FT 0T FH FE (How to calculate torque)

sTaee & fag & gL, I ST W] o Y UM T € HT TITH
gl

= few MU 3F IR (A HX B) & gorwr § av e s
f afe Te/ate A1 g a8 A | aF T\ TRuHEET eih
F FH T & AT ST HAT AT FHeAT & |

e+t Tregd faa ST =R & 3o 2i = dars fsiw 2 fomer
AAAd © o HREAT T AT ATATaT i (e BiaT & W I
ae gy &t fRrfa frer gtdt € a=f a=% &t 3= §Y &< (preset) &
THT d9 &1 © 99 = %1 gy fog efs & e & arg §9n
TE i 2|

14 o areit ud fafemior - fhew ¢ (NSQF ®w - 5) @ arvm® 3.1.118 - 120 & awifta Rt



Fig 9

C360”

fasTett Suser %1 T@w@TE (Maintenance of power tools)

qTaR T Y 7 WO o a7 % forg fesimee &t oeft & e
S F AT ST TATIT Y GRT FA & o7 & 3@t 3
TET@TE F ATAREAT 1T & ATaRF & § TELETE FIF qTeh
TR TR & IA T & HURT FHLAT AT AT WA H FgaT
# g T AT ag TG AT ghqE qTford B AfEE T
forfy |

sta wvgrRwr (Proper storage)

ITHIT AT (TEeEm) & forg ewr dfim faem fader €
1 F 7o ITEH F AT FH TEAT (SE TH WA W)
2 UF @ AT gIfAd ®&e 9Y @Al

3 TF A= ave § TARK &7 | @Al

Al & e ITFHI @A § I JHAT A G S & FaraT
STAT € TF @0 AIX avfed e &I L& & agmar amm
AT ITHO & AT AL BARR W@ & I© HERW § q_Y
diad FT 9T A€ €T § qA H Agg Hefr |

37 & o # o7 W F T & I qaFS ATTH T@H % og oFeT
feres @He T et & AR AT F Ul FLAT ST qE
T & 9™ F o IE en

GV T @@ (care and maintenance)

Hufed & & Ted AfUFH GET T FH AwE AR Al AT
F FHETA & oI F8 Fa F T 8 | IT IJTH H T
d&HR § @ & fog 78t 39 wEvamE ghwat & 18 2|

o TRV § YEA fIsTell ITFO (casing) & Tg ITHIU &
qis+ & forw (tooth brush) T ¥ TR UL T T &< |

o T IUcrer & at fasTelr #t arw w Y fR-6R 3T
& forw us waR (air) FIET & ITAT F2 | UF SIEr HF gar
TF a7 TRAT qF BT ST Hlg AT AT ITHOT Afereh
(breathe) & H&dT & At I8 FAY TATTIT AT T8 fR-¢fi¥
START ST | U “TER w9 101”7 @ & fom aw 2|

+  EHE AR T TIEH O Sed BN AT EeEEar € ¢ &
SYANT FarsAt # fafataa e aet agmEar Fair |

o TF G TR, T A AT BREAL F THeH ATl e
#Y ST w | SR (F1) F I I% e & qhar &
3% &9 o |

o TR Susw F weE T F Ay Ry awt @ o @
ST = TRy

o UF GG TMEY FE GAATE & dFdAT & AT ITHIT FHT
AT ITANT FIA & T8l 30 q&AT AT A=Y | G HE
Fr tfes ST & forg 59 fFas w2

o T AT A FTeA aTel AN ITHIU H aof 7@ | foe 1w
T HS & T8 AT THA H 9% |

o IUHYOT AT AEA & forw Rl e Tevme fewnfadsr &t
AT F AT ITARTEHAT AT H FTHIATAT 77 2 |

VR # sga=T (replacing parts)

FI AT 7 WAL Y AXE FF TR oA TTEH a1 ST
% forg fesmme fahg 7T €| farsTeft Iu=hor it &4 Sfaw & e
Fo few 1 faema # & St 2|

37 fewt % F9 IRV o AR 9X 9Ta¥ g a¥ yfeerfud
FIA AT ATATIFAT & FEF 797 [ ST Ay FTE qeT
Iy faafiar T err @ v fRu MU e # gHre T 9w
AT TEL@TT F FLAT TG § F JE FA S Al ITHLT T390
FHETAT F THSH & forg wedayer |

SEE A THEAT & TE Hobel T Tl ALFHA AT AL AT ITHLT
F = fowml &1 qHFAW & UH AT qFar 2|

w@ art od fafetor : e : (NSQF =@ - 5) : srvama 3.1.118 - 120 & s R 15



I g e fatser (CG & M)
e (Fitter) - smweit - 1

v 3.1.121 & wwtya feia

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

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

o AR g & atfeeT e Raeda & =@
o i atfeer @@ Rada % @emn & JamErl

THWECT § dieed & AT IJTANT U TT TE8 H97 & FR Siet
g #&d €| ST fy U wreaT @ fRrfy @ smavesdar
iR #3a gu fafsre yare & Ae At fRarga &1 v famar
ST & | stferwioa: ST fhy S e s et 2

% A2 (Lock-nut)

Tt % 9 Wi T gU gaet qe| #t whEell § qe & A
AT AT | (Fig 1) 39T 78 & diee 9 UF & a7 UF
zree faar omar €| f5e &t @9 % I & St Ao e
# g g AT qeH TT YU AT ATAT & | TV AgH Ao
# UF A1 %S A 2|

FULL NUT \/////
LOCK NUT

| N

Ly L

= 7e (fa=@) (Sawn nut (Wiles nut))

Fig 1

BOLT

FIN3112111

T TC T AT | A & MY | AN TS Hel T&drl 2|
THSG FIL WRT & FAIH el & a1 & e gar =ar
gl 9¢ F A=t smr & 2T 9 e @1 (Fig 2)

Fig 2

S

FIN3112112

16

#ew Fite 7e (Rrgs @) (Self-locking nut (Simmonds
nut))

7E W T & e 7T & U AT F ATEA AT BIEL A
7 eft Tt 21| {51 #7 sriaRs = diee 3 9T F Fi A
# BleT BaT €| T FA U T T MY AEAN I @&
9T FTE AT 2| T Tofed fa &t 2w #ar € q97 &9 &
FIT 7€ & AT 29 & F=1ar 2 (Fig 3)

Fig 3
NYLON OR FIBRE INSERT

(T

\I

A

LIPS

-"»

FIN3112113

AT qUT Fiww wed (Slotted and castle nuts)

3T CH & AlG Th OIAe [0 B (e F  ofg ©e &
dTEHR # fam e w=dr el

AT A€ &7 QX ATH ST &t €| (Fig 4) e Tea
& F H TE FT FUL AW ATHR 7 (RIvdicher giar &1

Fig 4

CASTLE NUT

SLOTTED NUT

FIN3112114




free = % Ty wmeT e 9T (Slotted and castle nut
with split pin)

T &Y ferfa e & ST & ege fhar s awar 21

faree e, aifime arewr, At awE, gftea =Ruvee #1
T qur weREe (©a & dfaR® o= wefRae & forw) &
fewmew g @ 2

e ags, f@ere e & @ & e gver &1 =2 gt 21

ATHAST TTg ATE SIS A5 § Bi¢ o & 6 a& 1 g2
gt 21 (Fig 5)

Fig 5
NOMINAL LENGTH

@ INY
—

free U %1 I ®fee a¢, e 92, TFEAa ae
FeAifaer foT genfe &t @t < & forg far srar @ qur e
a¥E & IUAT & v 21 (Fig 6)

Y

SLOTTED NUT

DIA

FIN3112115

Fig 6

CASTLE NUT

e

HEXAGONAL NUT CLEVIS PIN

FIN3112116

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

g BN A< giar & st feer amr Revgisa avea
R RvgiEe a1 gtar 2| 3 U REw g7 st © e qe
F Al FeA & oI G2 & IR e star 21 (Fig 7)

|t @e (Locking plate)

T F AT B & I9 F oI, FFTNES A¢ F qredt 9 §
qe AT e e #t St 21 (Fig 8)

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

FIN3112118

AT F qIY Atw-anwd (Lock-washers with lug)

T AT § T &1 FAfRId w1 & forg it gt fger fFaw
ST 21 (Fig 9)

Fig 9

&

FIN3112119

T & AT A F AISH A€ % JIAC H AHT AT 2|
¥ am (Tab washers) (Fig 10)

&F AT FT ITART A€ FF ATH FA | {HAT AT & S U A
w4 & e o e

Fig 10

5

FIN311211A

i "wEht ud fafemtor : ffew 0 (NSQF @R - 5) : s 3.1.121 & |t Rreta 17



farT am (Spring washers) (Fig 11)

f&rT arerd e ar gaor g & a1 fied €1 F heer §
e F ¥ auR # avE @Y A g | AT T aTHT F AT,
TR & TEATAT ST Tfa2e, et g & F91 &7 H1d HLdl
2|

18 g aeeit ud fafemior : fRew : (NSQF @ - 5) @ st 3.1.121 & wwifw Rria

Fig 11

FIN311211B




e " ga fatemior (CG & M)
frew (Fitter) - smwet - 1

v 3.1.122 & wwfua f=ia

et qar 39+ yww (Various types of keys)

IEAW : T A F o § o faaforfa weF @ A st

o T F TER B gheE w2

« T w1 Ry w=t

o T FT AWH AT F TR A FaATI

o I gOR F TEA & I A Farst |

Tt (Key)

AT TF T A BT F AT ST, THE A g F qHEiAY
FT A T UF U7 THST & TE e AT & JgId § |

32w (Purpose)

F' U HE & AT ek H graHie FA & oIy oodt AT 7T &
oF ATy fhe F39 & fou #ita § asw wdl 8| T & Fawen
T 9 qAT &89 T AT It 9 ¥ FA1 & fi 9 & Ft STaw
ared & FAT F w7 § uF qr e & forg # siedr &1 /fdw
Fe FXA & fory THAR # & a8 AHEr 91 FFdr 2|

A TR (Common types)

Raa F ar €9 ‘#Fr (Parallel key or feather key)
(Fig 1)

g ITANT &I AT T8 AT THE &7 A & | 0 f{ow &
aTh & g FYA & oI ST giaT & | &9 a7 oot & e
T A F g e AT STar € S @9t wrer & Aear &1
WIEY & TAEE! & w14 Fig 1 § gorar @ 2|

N

Fig 1

N

FUNCTIONING OF A FEATHER-KEYED JOINT

Fig 2

FIN3112212

HUB IS MOVABLE

Fig 3

‘\Fﬁ*\ﬁﬁﬁ“

TIGHT SEAT LOOSE SEAT SLIDING SEAT

FIN3112213

FIN3112211

FE FH H N AT A & G faAr Sar 21 (Fig 2)

S &9 & e qaHe & AEEAr 8t at g9 agr qwe qum
&F TAT F FI FAIH T FaeT TEdr g1 Fig 3 § #ieY &1 &

forg i g & e gwiiy @ 2

AR AT TUT F F NI AU (Approximate
proportion of parallel or taper keys)

Ife oree T = D & ar & # Ser W = 1/4D + 2 mm.
e #weg T = 2/3 w.
SHER

ITHE HT TEHIET ()

=40 mm

1
EISF] :Zx40+2:12mm

2
e = §x12:8mm

19



e o &Y A T @ & ArfEeer "ierE 2|
el FIN FH 39T 100 7 2|

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

TR # FUN % 9 X (1 § 100) % &ry e g g« 2|
aEe e wma #A F forw R &1 19 & 8% O & grEa
(eTe) faram ST @1 39 srEATE @ faAr &2 % fr I
F STt 2 | e &2 &t a<aar & e S qar @ aur @
sAferpred it giEHiT FX9 § ITANT AT 91T @ | aw 3= i
F wguarn % fog st 4 2

Fig4
-

5o

X

FIN3112214

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

H =1.75T
B =15T
1
W = —D+2
AT AT T = W
2
3
FATRT FT TITA = 45°
ISR
M T ATH = 46 mm

1
=g (W) = 7 X46+2=11.5+2

= 13.5 rounded off to 14 mm.

2
Arers (T) = 3Xx135=9mm

H =1.75x9=15.75
say 16 mm
B =1.5x9 =13.5 mm.

Fe&w ‘& (Woodruff key) (Fig 5)

Fig 5
GIB HEAD
GIB HEAD KEY

SN
sS
S

FIN3112215

a b

I Toh H giAHIE FA F o ST g At a6 agey
(FTATHTR) & & | TqF HF HT AT HT FAAL HT A FLAT & |
T T F G TAWeAT ITq F3A & forw g9 § =afeq e
& forw #19 & @ &afa s=rr €1 (Fig 6)

WOODRUFF KEY

[ )
e
sV

FIN3112216

7g =TT duwe fHfET ar swel u¥ agd ST € | aTwe |/ S
TET & I TEEd 9 fAfenr fFar smar @) o swe @
FHAAY FIA T AHEAT & | 39 THIE &1 I06r, A6 g F
ferfa &% dar &, aifs a8 e F quEifoa #<ar €, arfs ae
AT & e & |

Fig 7

7,

T2

FIN3112217

JSEE ‘& F T g (Approximate proportion of
woodruff key) (Fig 7)

Y & T\ (R) =

b
3
D

#terd (T) =%

20 g arelt ud fafemior : few : (NSQF @ - 5) @ st 3.1.122 & wwifaa Rria



Jq1E¥9T Example

e g 30 & forw
R = 30/3 =10 mm
T = 30/6 =5mm

HV AT TAATER : F TAT TATEA H ITART U (A
ATAT) I § B/ FIA & AT &/ TNeA § IMHE H 2Teh (T
TN ) gefHE FA & forg o e 2 | (Fig 8)

AT STHHIE & AGATE (AT THT & TAT AT T
IR faT ST ¥

FIN3112218

Tt (TEeT) B A T A AN TH AT THAT AT qAS
& @y foer giar €1 gEH 1 & 100 FTE I FeT TedT & a97 T8
H T F g Fodr & | (Fig 9)

Fig 9

TAPER 1:100
HOLLOW
SADDLE KQ& /

FIN3112219

AT A F I W H AT FE (FTH GH) SATATATHL
gar e |

T ‘B B AW | [he HL & forg s & forg amve o woie
TALHT I & ST & (Fig 9) ‘Y T AT I FoAe TLHA T
TR B AT @ AT 8 | 7€ [l srer Gt @ &t srder

7T AoTgA sl & | T8 a7 SYET graw o & folg ITgH TSl
e |

Fig 10
¢ FLAT
SADDLE KEY

FIN311221A

FATE S (Approximate proportion)
IR D 9T &7 AT & i

T #Y e (W) = %D+2mm
o wergw (T) = %W.

I8 (Example)

IMHS &1 A = 24 mm
1
W:Zx24+2:8mm

1
T :§x8:2.7or3mm.

IRt ‘# (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 & A FHaE THE % 9gd I %
FC FAA W AT Qe H giEHie FIAT &f| T qHE
FTIART FATE Drer Ao e senfe & o s 8| S

W "wEht e fafemtor : fkew 0 (NSQF @R - 5) : s 3.1.122 & |t Rrata 21



T H FT ATITETHR a7 g & S e o & s & 3w s
féra gta 21| Fig 11 & 91T Y Sga & 120° 07 9% & &
3t e e 8l ¢ @7 gar eiAT =ney e % =21t amEe
affer & ary &5ie #t o # & A7 G A5 F AR &
Ifeaw & @y deAr =TT

evE ‘& (Round key) (Fig 12)

g JAATHIY 1 TG HT ST & a97 I8 AfET Faae it
FEdT & e & forg AT § IUFNT AT & F&T 9 6 w9
&1 | Y e FARAA ST ATF ©F & I H AT ATk &
7 #féw € o 59 fgor gt & fhe & 2|

Fig 12

FIN311221C

TESTE ‘FY' H/T AT AT (Approximate proportion of
round key)

R A FTIE =D
1
aﬁa»‘rmm(d):gD
IS
MR & F™E = 30 mm
—1 30=5
—6X = mm

‘Y FT AT

AqFY X & (Circular taper key) 38 &t # 9T T9T &9 JAT
# FEFATHE B F FE Bd © | Fig 13 S8t & THT <9 A
& 3 fhe #¥ 391 AT & ae &t Fad oo graHive & forg

S € |

Fig 13

CIRCULAR
TAPER KEY

FIN311221D

TF A 3 E T BTG AHAA ATIATHRI SAT & AT IS AR
qUT &9 A1 | ¢ gL AT | fhe 8F AT & | HeF &1 o=
a1 39 &t & | (Figs 14 and 15)

Fig 14
PARALLEL SUNK KEY

FIN311221E

Fig 15
TAPER 1:100

.
2

TAPER SUNK KEY

FIN311221F

fohay ‘@ 7% F AW A © fod A M g & | 99
TI[IAT T ATHE & T T FS gL aF A3 HLAT 11 & aq
7E ITIRL EdT & (Figs 16a, b and ¢) 7 ‘&1’ ¥ T ¥ 2ge
fohe ar & & & &t ¢ |

Fig 16

[ FEATHER KEY

=

FIN311221G

22 g arelt ud fafemior : few : (NSQF @ - 5) @ st 3.1.122 & wwifaa Rria



AT (Splines) e I I Teiqd TS AT erdT & o afdar
THST H ST I 81 & I8 AT N & AT T HT RAATALT HLAT
g 3T 39 T & fi T Fiofir srgETar s TEdt §

e U fawer € 3t g siw

TATE R T R auT /3 R T e AT &9
F T TATEA ATHRE A IUART {[F99a: [ieT g6l ¥
TATATE | STET ATTIIFAT & TB] TATEH e TTHE FHTY FATES
T & Fa=AT € (Figs 17a and b) ¥ & 3 @y g7t fyfemt
e § qfRads e &t @ % e s & sar @
3 T § HYCS IMHE & IJTART e o forg & fam
ST € (Fig 18)

Fig 17

SPLINED SHAFT

SPLINED HUB

FIN311221H

FIN3112211

T ®ew @ gEEEY I 9T F we § a7 R W
FATHE {7 BTt &, T8 AThe & B¢ AT (X Gl & A0 |/
fihe faam stmar €1 (Fig 19)

Fig 19

FIN311221J

g qreit ud fafemior : few : (NSQF @R - 5) @ stvamw 3.1.122 & awifaw Rrgia

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

o Se< =TT T AT A &l A% % e 9 AT Srar g |
e avar e gwar © e 3@ fonr wefiw & wew § o
T T ST 2|

Folt & F AW IS F Jartas areft 1, 2, 3, 4 # feaw
g

Feil Fiew aren (key pullar)

Fott Tt T ITANT fHedT off Tohre #F wefie /e aAtere F3ee
TETfe oT9E & =ATfeat Ft gIed g & forg B smar |

e THAIY 9 =rfeat & forg 5mm & 35mm a« =isTs ST
e strar 21

@ (Advantages)

o gIHA AT as e

s TEAA T

I X FATEAT F AT FE JHFA TEH BT

o TWA T ATFHF AT MY AT T4 |

T FIA | AW a9t (Easy-to-use)

1 S (jaws) 1 & FT AT = & A & forg et (A) TATG atfe
F BRIRET F ATT Teaeq & Sy (2)

2 = & (B) & ®@Ed & arss & arF fhe wwA & forw
+1mm

3 o & (B) e H 4 & A F LA FA & o7 g1 &
TEE T

4 A (A) T dGadq Foil (AEw@ & oy J #7

5 =T (A) B TATT U AT AT AT FA & forg it (B) Fr
ATEHY areY F1 | (Fig 20)

Fig 20

FIN311222H

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

qg AEE mm 7 @
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 % arer =Jfaat = 4 § 40 wofi g srgwa # fow € |

* Tol on h; @MY = h9; FFar @< hll.

g arelt ud fafemior : few : (NSQF @ - 5) @ st 3.1.122 & wwifaa Rria




IS: 2048-1983

| ‘ 2, | ‘ )
X »‘ SECTION XX X »‘ SECTION XX
| i
TYPE A TYPE B
Y —] Y —
Rt R i
| |
Y - SECTION YY Y — SECTION YY
1 !
2 2
T @
f
TYPEC TYPED
| | | ‘ | |
— — R o P [T ]
| by by | T o T |
Lo
| | e -+ 4
Z —=]
b b SECTION zZ
I b
:
+ + i
O 9 *
T
i i
a b
@ TYPEF ®
| | | ‘ | |
—— —— TR T R T
| T o T T |
| | L ‘1 1‘ o —L
| | I \ \
b b SECTION 2Z

TYPE G TYPEH
\% —»{
T
L
Vo= SECTION W
A
-t - — = ‘r\* S 7 NOTE : TYPES A, C AND D ARE MEANT FOR MACHINE TOOLS APPLICATION
r
TYPE J %
SUNK AND FEATHER KEYS %
z
g qreit ud fafemior : few : (NSQF @R - 5) @ stvamw 3.1.122 & awifaw Rrgia 25



| 2

Foige &1 st (Dimensions for keyways)

A b
E=4
> AN el
0 5| °
X
SECTION XX
r -
8
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 tl 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 +0.018.0( -0.015 4.0 3.3 22 30 54 - 1.7 -
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 33 38 44 6 +02 |21
44 50 14x9 14 0 +0.050 -0.43 -0.021.5( -0.061 55 0 3.8 0 44 50 6.5 0 2.6
50 58 16 x 10 16 6.0 [+0.2 4.3 +0.2 50 58 7.5 2.6

26 g arelt ud fafemior : few : (NSQF @ - 5) @ st 3.1.122 & wwifaa Rria




a3

GIB 2= =Tt ¥ =ret gt 7 gfeaw " %1 At

aoft e fr. fr @ @)

30°

h

[ TAPER 1:100

hy

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
5 0 5 0 0.25 0.40 14 56
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

@ areit ud fafemior : few : (NSQF @R - 5) @ stvamw 3.1.122 & awifaw Rraia
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T4
TS FRT AT =Tt F fqmwen (Details of keyway and key)

All dimensions in millimetres

TAPER 1:100

|_

FIN311221N

BT AT HT gawA | arai(Key) T g (Keyway)
bxh b Tol on t1 Tol on t2 Tol on r
b t1l 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 50 2.4 0.25 0.40
38 44 12x 8 12 5.0 2.4 0.25 0.40
44 50 14 x9 14 55 2.9 0.25 0.40
+0.120 0 0
50 58 16 x 10 16 | +0.050 6.0 +0.2 3.4 +0.2 0.25 0.40
28 g arelt ud fafemior : few : (NSQF @ - 5) @ st 3.1.122 & wwifaa Rria




e " ga fatemior (CG & M)
frew (Fitter) - s@wett - 1

v 3.1.123 & wwfua =i

fanw wrgew (Special Files)

IEAW : T A F o § o faaforfa weF @ A st

o fagiy T A wEe & Al s # aEmE w7
o fEiy T A wEA F T@® THRE FT AT

FTLTLOT ThTY BT FISAT & STeTTaT (49T Th1< % H1a1 o forg fafimr
ATHI & wEeH B & ¥ Feforfaa g &t sy &

Reee wzew (Riffler Files) (Fig 1): 37 Y& & ®IEal &l
T 2TE T (die sinking), AT (Engraving) @ freax
farft (Silver Smithy) #=t & forg e & | & fafswr st @
ATES q9T ©e$ (Standard) Fe Tt gidt #F =t gl |

Fig 1

FIN3112311

AT w1 (Barrette file) (Fig 2): 37 ®Tgel X UF THAT TT
fa=ET (triangular) & 77 389% T aTel %9 I¥ Fad gid i
& ¥ faAy wremd (Sharp) #%+ & forw s w3 21

Fig 2

() == —

T wged (Crossing file) (Fig 3): & ®18e T8 AT aTelt
TS H1 T8 | JANT BNl & | T FIZA B TeAF A1gS T AT
ST T AT (Curves) BtaT € | 58 fker 3% wrer (Fish Back
File) +ft #ea &1

FIN3112312

Z

?/
FIN3112314

Fig 3

AN b

AR wEw (Rotary files) (Fig 4): 7 wEat & 0%
ATEER 1% (Shank) star € & u& faerT s & #79iv e
9 qidad "iex (Portable motor) TT F=tell AT % ST Te18
ST & | 37 THE FT3ed H T4 1% fHfHT (Die Sinking) @
AP AT a W & fold TIT &2 2 |

FIN3112313

......

TUT
o
AN

T
< D

950 o0
EYRRTLAS st
0%, 9SounINEREr DG oy,
0% oONonsBeEBobany 6 0os o 00
S0s%%  SEIRBOUBEEE 000000500 2670,
O 9, SgusooRRbeEbony

S

g
S
S
X
s

SCH
SRR,
o
S
o

%
C)
g %
EE
g
g
S
8,
45
&
S
QQ
O
S
O
o
o
o
00

7
bﬁ”
0,20,
0,0y
D%Dg%g@
00,0,
0
2
%%‘%%
%
0,
o 0
%
)
98
258
ggg
o
g5,
S
S
RG¥ 5
res) S
1000500, é§> 5
2008 % &@Q&
s
S,
RO
2000088 a00steole
S
2008500t oS e
o
200800
LA
083050
s

a0

%
2! o0
aga
Rk ? Jlaggaacd |
XX 900g5000¢
e s,

5
eagis
........

ag]8

Rrer ot w1z (Mill saw files) (Fig 5); wIe a1 @EEAT T
AT fHATR & STl & T HI3cd AFSl & FAT § AT &
ATAT BTZA % it Ht 9T (Sharp) FA & IR &l & T
T e AT adr 2 |

Fig 5
— =~

e ——
De=1{ >

FIN3112315
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gvg wrefent wehim % fore wef=r wreew (Machine Files for
hand filing machine) (Fig 6): Refi9 ®Tsed Ta e &l gt
& foraet wrfenT wefie 1= gtee #37 & forg gt o sietee e
| 3HEN TS qAT ATHT TR & &THAT F A SNl & 39
SHTL AT BTG AT AT TS FAT THE T TAS 6 BT (o
XA % forg F2d & lqar gera: = ¥ (Die Sinking) @@m
w7 &H (Other tool room) &t # FIRT # 2|

3T e wgw (Dread naught file) (Fig 9) ®iga & ST &g
TAFST A ATEH | FTH F¢ W@ AWK AT UF FAEE § &
AT % $F AT F FrdT & oIy gEATe G S @ | 3|
T ITHIOT WE & (s wafia fFar Srar & ot uw e
IR § FE TG qdE AR TEH a aHEia ardi &1 gAr
FT JGAT FT AHR AT & AEAT FEAT § GEH0T, TH FA §
I3TE T grar & foreH dvea &t fhe w2 a&d &1

Fig 6

P\ T
& |
) —

%% w=a (Tinker's file) (Fig 7): T %zt 9t=i¥ (Rectan-
gular) ST #¥ Bt & | {5 A= arer %9 92 379 2 © 389
FUX FTet X 9¥ @vea (Handle) g1aT 8| §6 &Y & ®1Ea
fewfar (Tinkering) % 918 STETHIETEe TSl &t hRARRT FA
& forg s e 2|

L

FIN3112316

Fig 7

FIN3112317

freere et (Pillar file) (Fig 8)

I ATHTA: IELT-FdT F3A & ool ATHE AaFY €,
TF G ged & ar ASE § GHEEY HY ST F § qern
H qqaT ST A & A dEit w1 F forg ey ' & 3ugw
g |

Fig 9

DREAD NAUGHT FILE

FIN3112319

&6 € FA SUHLT § ET I8 THF WA A@R 2 oew
YA I B © Il & 19 SATST STHIA B & FR §=, Jg,
AT-u7g AT H SEE Fed &

dafed Iuseen &1 fawm a8, g oo aqe gia €
S &t STedur a1 fafews weEe

arfEm wrEa(Warding files) (Fig 10)

Fig 10

FIN311231A

WARDING FILE

Fig 8

L ]

CROSS SECTION

CLOSE UP

FIN3112318

T stre # wrsfort w % forg arefer wget #t o fog @
I FXA € S {F FAA B AT THA FAA a8 B & A
AT | AT FIge & STAN A & AT o § arears
FrgfenT F3 & forgl

@ 9 w1gw (Swiss pattern files) (Fig 11)

fem ded W #t SRS Ted wEaw & genT 7 fuw
Té&F AT & forg a9 <@ € Fw yrafaes el s & o
ATF AR Afew 9 & forg swwer o omar @ | e et
wrged fafrer ©red, STy, ATEST Y FexT X THed &dd |
aa &, TRyEar e # forg gfafeaa & & o)

I ITRIIIITS
0’0’0‘0’0’0‘0’0’0’0’0’0’0‘0’0’0‘0’0‘““""”‘

SWISS PATTERN FILE

FIN311231B
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e " ga fatemior (CG & M)
frew (Fitter) - smwet - 1

v 3.1.124 & wwitua f=ia

why et &1 aewr (Testing scraped surfaces)

IEAW : T A F o § o faaforfa weF @ A st

» T <e ToTelt & BT AaE Fw T w (fgae R F gartas) |

THA AqE +1 9T a2 ? (How does on obtain a flat
surface?)

g FeT A ¢ % I8 B (scapped) & dfFT aw 9 gar
=erar € fF (high points) #=T & @1 2|

T AHF el | dF WEl F gl TF gAY & a0
F A E @ T IR AXE W RAE g IR A IS /O
e & @) (Fig 1)

Fig 1

FIN3112411

wfsar (Procedure)

wrgfert e giafeaa &% # aft fiF <re s s @t & forg
T 21 (Fig 2)

Wy Y

AEE USH TIT USH #1 qSFaT & A #9 |

FIN3112412

T e¥ 99 (letter punch) #Y TETIAT & @i X, Y ¥ Z Ft af=mr
Eadl

e X T Y & % (Face) X i@ &7 & UF Fgd Taelt 9
a1 FifaT T 5= @ e ST 21 (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
i g gaTg | (Fig 4)

Fig4

FIN3112414

©T X AT Y T I= g &7 (A8 3 A1 Sh{UT F¢e gard |
gl F9¢ & % H a6 # | (Fig 5)

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

burrs F ge F g € % derei an] &< AT a7 gy Gl
FIE & T e & 9% F< |

U & IfhAT SeXTd S d% T B9 ST a¥E AdEl & a1
s T S|

™E Z % BE IX TR & T A7 UF Tacl BT an] F1 o
& T ST 2

wie & % AT X F Z HH H UF a7 W@ el F Uh gAY &
e st =T i gaT|

©T Z 9% I=9 ged F7 Aeror w9 Y iU e ger 2|
(Figs 6 and7)

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

e X AT Z g1 % % 3= (6 adel & ary ey a9 a%
T &1 gfhaT & g |

31



Fig6

IRREGULAR HIGH SPOTS

FIN3112416

qf¥ee & d%E el @ el AL AUAT F ST & BT &
& ST e 7 ITNT o srar 21

Zq qfeor § w1 & Adel Y AR ©C H I Jd€ W TF
T ot % €9 § AN g9 T & A8 T STAIALT T AT
e & d TF AT AT QT AT 2 |

fafia w2 o 9% &2 9 qiewd arfs aure, = faafRar
HATE T ST &

FOEE F ary ¥t <l Ft are w1
e F o g9 gu e U9 # T #+W |

Fig 7 FLAT SCRAPER
HIGH SPOTS

WORK

FIN3112417

uF =St faafRar (bearing) @& &tferer &1 et & 59 5 & 10
i f3aE aa € o &1 #% & 918 T F ddet ¥ Ifd cm?
T w97 & (finishing) & &1 (Fig 8)

gfehaert &1 a a% 1evrd 5 a% {6 &7 Y AT Z =) @
ATl gae & g oE T

ol T TF AEHA F AT TH g7 2|

&

©ie X ©e Y 3T Z & v el S «fe i gt g aet
g | g9t i =i S ol ey @ st asit i wie g 2|

AN ©E % {9FT Shae @de A araTeer dag &7 e s |

I UF SHATALIT T & STAT(h BT &7 & Ul H TSt ave
Uk &Y TdAg! T IR0 AT Adel $1 AR adel & ary

Fig 8

----------

FIN3112418

FINISHED SURFACE

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

YT AR SULIH AT & ATHT AT et Y AT
H 3 AT N AT H AT e e fafers g e
|qAE I FA

U W @AY &t aw #=0 (Sharpening a flat scraper)

IIAW : AT ATTH HETAFH BN
o TR MY ST & TF Wi T HT G FLAT |

A B H AT TS i ST & T w2 3 &
HT AT YT HIAT

TR % I atfa arT & g=w & forg ghafeaa w1 fF dewea)
a9 yEeY & forg oftaer &t =raeT w4 2|

yrEfeT e wE= 99 #1 =799 F0| (Fig 1)

I AW & A I THHAAH AFEIES B A Aot afear
(wheel) @&t gtar 21

FH I AT AERT i F N FaT 7 A% F+ AW
I FraTFar & ar gHEE ¢ |

FIE ATt U FT Eleg HIAT A g W L &l AT =Ae Hi
THITT #eAT (Fig 2)

FATAF AT TAE TG FIA & [T AT H GLAAT &1 A AT
=Tif2T| (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

e A FE & o I & a7 Soh oo dof (HeAr
=Ryl

Fig 5 # fe@mq 7T & AT 98et %A &t JATSH |

Fig 5

B
/\q

FIN3112425

e u= T (Movement) & AT der TeIX 9x &g forfa &
GIIAT T@HT HET &7 3 fobar ST =R (Figs 6 3% 7)

GRINDING WHEEL

FIN3112423

Fig 6

FIN3112426

Ife B FratEe € ot ffersi wrefge a1 ¥ & gk &1 3=
FXAT =Aeu | (Fig 4)

Fig 4 N@LE

cuTT":T o
(6

FIN3112424

CEMENTED CARBIDE TIP SCRAPER

I ¥ FHT TF Wed T STANT FHaH |

aiEfew o= (sharpent) &t @wATfaa T ST =Ry | @i
arfET e & fAerear @ oY #d= AR 95 #3d €

Fig 7

FIN3112427

T &ior @7 BT =Ry 2 e g =iy
Ry 7 ot =hfT - 60°
sifaw whfdwr & forw - 90°

w@ "t od fafetor - e : (NSQF &7 - 5) : srvam 3.1.124 & gt Rt 33



I g e fatser (CG & M)
e (Fitter) - smweit - 1

s 3.1.125 & awitia R

Fee @Y i (Template and gauges)

SEAW : 3 AV & o # o Afofad & a ae gn
o TWAT B IYTANT AT FIAS F AT TRWNG FIAT
o TS Y TATAHAT AT THT H TG FLATI

Faed (Templates): SF a1 w1 Tde SgeT € e
T a7 gl & red 69w & TeEd JiR aodar # 9 & o
Tuye #T ITANT T oAt @1 o serge a5 oft wer Sar
gl

Feed & @ (Benefits of templates)

1 FE AT FT FEC AW AT A AR & Fa % forg o
STET &% THI qTEH Ht ATTRIHAT 1T & q&T Sl HT TANT
fora ST 21

2 QST 9T &Y TE AERAS AT BH T SAAHNT 3T AT
FATET & FA & forg ST SAFHW o & forg FEreeT srEwa
BHAT & T AATIE ATHF &7 & gumaifora fFaw o & |

3 ufkarst #t Fred & g uF e F €7 F w1 FAv |

4 TS T AT ATSAT BT ST B HT T LA qTEHHT & B
H gt 21

Fee ¥ 1 TE AT (Information given on templates)

eed ¥ ford MU fAwTgETe 8 awd @

1 Sffe a7 Fgae TG

2 e F A A A

3 HTEAT SATaEERdT

4 afdwm ar = e

5 fRfenT smawrear

6 =few fader

7 E@dAr e e

Fig 1% 6 a% faw=mar wr & f& i % @1eam & &9 § aveie
FT TART HEAT

34

Fig 1

TEMPLATE

‘\\
@/

TEMPLATE

TEMPLATE

/

CHECKING ANGLES WITH A TEMPLATE

FIN3112511

Fig 2

\z;)

CHECKING THE CONTOUR OF A RADIUSED CORNER

FIN3112512

Fig 3

WOODEN
TEMPLATE

CHECKING THE CONTOUR OF A ROLLED PLATE

FIN3112513

Fig 4 SHEET METAL

DISC (TEMPLATE) CYLINDER
HANDLE & f

TEMPLATE USED FOR CHECKING CONTOUR OF
CYLINDRICAL WORK SUCH AS DUCTWORK.

FIN3112514

Fig 5

8 mm THICK
DRILL

3-17.5 mmHOLES
IN CENTRE OF FLATS

20 OFF - 76 mm x 8 mm FLAT

THE USE OF TEMPLATES AS A MEANS OF CHECKING

FIN3112515




Fig6 350 350
| |
| | ©
2 B
o el
TN N
; | ‘
I | I S
T T <
@250 A ‘ @250
|
;

Fig9 UF @i & Mo gia®r fdamr ¢ e a1g (g) e
FT UF ATEAA(gH T ST TATHIT ATa0! Bl T TTART & T
& % a9 UFTAY | SIS & folg S 3 S € | 39 Ierew
H THTEE AT & UF dCF & e Tl A awrg B Srr
2 ST gt Aferren & fiw # gL 459mm s AwerE 1.2mm
# 2

FIN3112516

CHIMNEY SMOKE COWL

wMewew & fior &t = ¥ foo deew w1 STEeT
(Templates for setting out sheet metal fabrications):
STeferaeT & FHRON & HATo HA e A I & T e
g & e #e % forg %€ ded am 9=a € (Fig 7,8) # 4U
(smoke cawl) T A9 fI@Em=T Tet us dwee &Y ATavswdr
ST A,B 91 C & form eiges it st fbam o & it o
o wreer Sfea Sew weAt & wie 7 fufea Fermr & |

Fig7 FLANGE ALLOWANCE
(ADDED TO MITRE CONTOUR) SHEET
METAL

DATUM LINE

335
N
480

WIRING ALLOWANCE
(ADDED TO BASE OF DEVELOPMENT) —

LAYOUT FOR'A'

FIN3112517

Fig 8

700

500

LAYOUTFORB&C

FIN3112518

AN EXAMPLE OF THE USE OF TEMPLATES

Fig 9

THE COMPLETE TRANSFORMER

FIN3112519

Fig 10 o &t o= fasme deet feaman 8| o av ot smare (o
arze) AT fHfea g se € | 58 T & S i grE At
T pur-poses 1 AT F¥ & forg sy &t st & i\ &
forT TaTsE T ST & dAse # & 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 IE UG & I | AT fAwferfad b w ave g
&5 i = & SR & Sar
« &F g T & e wit Far g |

e (Purpose)

9 & fore & wewm & o g O A% & W § qwr Sar
g

IS & WETEAT &1 gorer & forg off 58 &7 F e v 2|
o $=R(Constructional features)

U% 8¢ & &9 # THa fhd T & =it & a1 fU= a1 a1 g
g Id% =i Us 919 &ees U fUw & foru € e qaet @ &
sffe & a9 W9 & 1R & (Hard) 363 stma &

o & o= 9 & # fafewr &= 9= 7 (BSW, BSF 31f?)
IF FIA & o0 =g TF B I B4 & MY Afgs amEgst & &d
g

T =S H 9T &7 Trwgd 25 ffey. & 30 fanft. war @ =i &
e g% =i ¥ sifed & & o = & &= o I e
g

& 0= A9 1 F9 § A 6T @l A 9= & oy = &
T @aTg 9% 9 @ =mey (Fig 1)

FIN3112541

SCREW PITCH GAUGE

&5 e 4T gwaTe Fd qw @iebar TR 9 & fo, =
FT T TR qeAT & Fu w@ar Jiey | (Fig 2)

Fig 2

EXTERNAL

INTERNAL

FIN3112542

AT ue am wreimen 7w (Simple and standard workshop gauges)

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

o Ieaw 7 e a9 = Ear &

o HA¥ A & AHR T IIIT & T A
R aREmERT AW F IR |
« ¥ 1 & (FEfAfY) F R |

+ TFA AR S, ol A9 $iR g &R A9 W s SR

o TR A F ST T IGIART & a0 A |

ITTw e T 7w (Radius and fillet gauges): @<
(STta) % fohaT=T S7oraT 2 = % S 9% Curve (Fd) 9T Srar
2 o v IRFw srvrat fveie et AT © | swate ) REw
T SATHTT UF ST ST X 347 Tear & | U7 7ot fSrreht ST=r

Ty (=mE) & faamer ox Ieaw &t 9% A & o faar
ST € 39 fhele Fed € Ud fiheie &1 9% &< & forg S/ as
T ITANT T ST & IH foheie A7 #=d © |

36 o qreeit ud fafemior : fRew © (NSQF @ - 5) @ st 3.1.125 & wwifa Rraia



Fig 1

— fafehT #ex a1 Tama W IRIw & 9% FAr | (Fig 4)

Fig 4

CHECKING A RADIUS FORMED
BY A MILLING CUTTER

FIN3112554

FIN3112551

32 BE e Hea &1 TRyE IRTT FT a9 JE@T & | g7H:
ST FAwe (SF) 9T Rww & WRaw A5 At @gwEar §
g (Compare) #%# =& far ST 2|

Tgelt i (Fig 1) § Stta & arexr Iaw it (o 19 & 9%
FIA & ITANT A fEm @ €| gadt Al (Fig 2) # oAk
Component (i) # a= g4 Fillet # Fillet ¥ & =% &¥d g%
famar T & s g e S @

Fig 2

~

FIN3112552

— oY (STfe) & fopeme & Yfeae &t ot & faneft etmpfar & srgam™
File farar sir et & froum &t = &A1 | (Fig 3)

Fig 3

CHECKING THE CORNER RADIUS
OF A PART BEING FILED TO SHAPE

FIN3112553

feom ue fheie 7157 %% =ie & 8¢ ¥ ST &l & fore STar
T & UX EheeX | Bics AT o @&ar & | (Fig 5)

Fig 5

§-| FIN3112555

TS G H T9F =i ¥ a9 o fhoe 4T & 9% F
U gt € | (Fig 6)

Fig 6
EXTERNAL
INTERNAL

/ EXTERNAL

INTERNAL

FIN3112556

Td 3O 8¢ ¥ a9 U fhele & 9% 3 & ford AT - ST
Ae & = & Jrau™ =ar & | (Fig 7)

Fig 7

/ ]

INTERNAL RADII EXTERNAL RADII

FIN3112557
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AT =S FH SIS § A-S(eT AT AT FHaAT & TH THHT
S &€ 9 I (3ffFa) gtar € | (Fig 8)

Fig 8

—

FIN3112558

iy
]
4
;
:
:
¥
p
:
¥

18 7mmas @F 05 mmaF &7 H |
75815 mm& RF OS5 MM BT H |
155825 mm&F o 0.5 mm& R & |

STTT-37elT 3T oY I i & | T80 T T ST § Ao
7 areg Ieaw sd 8l @ g 1 & 100mm & 1mm & &9 §
T o | (Fig 9)

Fig 9

FIN31125569

IR ST ITINT F¥A F TBA IE 9% FY of o TJ& AT & TF
TeT gAT 7 & | g & Burr it 8T A |

FEEUE & I¢ H At
A & 39 et (Leaf ) & g o IWRww Ft 9% F+AT B

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

Fig 10

Vg

FIN311255A

[EERUETEIRIGRCEIEGIETE Il s R i R TS

Ffe o Yeaw & TRAT 9% AT "ed © af 99 U5 F A
F |

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

Fig 11

L

FIN311255B

[T ATT AT AT FT 94T FIAT &, d a7 A7 & HIT9raw

EAIE L

Fig 12 ® guriar & & srwve & 5= & forg e o <=t a9
#r ave Frer g =y

Fig 12

FIN311255C

AT A= ud 9% 7= (Feeler gauge and uses)

favigam : o) A9 7 #F ge< ud 3WE (Hardened and
tempered) & F FAT-3T AT F =i Bid & oAt o &
9§ o a1 (Fig 13)

T gttt (Leaf) ® S9aT @ierg sifda gdr 21 (Fig 13)

\
~_—
FIN3112550
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B.I.S. Set: A AWF & ATAR HAL I & 4 &< B 2 |
ST fof =S # @7 % SAgATE UF SAET WIS & SAGAT AT Bl
g (FFaw .03mm & 1mm @F .0lmm & &9 # gar & |)
AHAR T ™S & awarg 100mm it 8 |

SELUSA

Set N0.4 HHAT ATE & HAGAT 13 &€ AT - AT Alelg
FEA e | S A 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 I AT AT 1T © | ored gaaw afvat
(Leaves) & & ® stferwaw afRATT (Dimension) &t H@&T Ht
FATAT AT T |

f5t& (Dimension) STTETH &t 3% 3T ST & 3T AieTE ITART
Y T afert % aerEe gt & | afe afvr & e e s
&= &7 agwa gar € | 37 I F A & ITIART Fd a9
= AWT & ATEAFAT Bl & |

HAT AT HT ITANT

— matting part 7e1 & g & T HLAT

— & O T & 8 HLAT UF =T |

— Sg ® AT = F o e ud #ew @@ & d=
Al @< wer

— foafRar fF=e (Clearence) & Sit=r AT TH AIIAT | 317
FE IATAT | STl UF A= Fiaa @At eare | (Fig 14)

Fig 14

FIN311255E

i@ 7w (Drill gauge) -3 57 U& AEATER StET TR
oTg T gaheT 81T & | forEw &% 7ol - T o] & JF %
foz (Hole) & 21 &t (%) &t smae (=) e &t &
e Ikt grar 21 (Fig 15)

Fa¥ 3o ud e fgar fw # fga &1 = gafyq fger aw
T AT SaT © |

Fig 15

250 O _3160 v

28 S w0
0,

1O 323 w

~
4
o
S »
N
FIN311255F

3o wrEe sEfRw A= (Drill point grinding gauge) : 3=
GTEe ATEFET 5T & 118° &7 HIT it & | 118° Fivr | @15
q¥ 5 % ATi#A (cutting edge) #t @t A9 & forr stferd gt
g | 39 T=fa # a€ g 1/32 = & ik | sifad gar & |
(Fig 16)

F I g 1 6 K XK KK
R
B

5

I 2 3 4 5
@’s‘\‘\ S

N

FIN311255G

T T & I T TS 88 edr & | 59 2 & (Knurled
Nut) & Fear & o I¥ TISHe STaT e 351 97 aswdr
g

3 A &7 T feawe fgar #t s grr Remdfa &3 & ae
I8 (cutting edge) 118° & HIT &l A HA & ford fhaT StTaT
g |

A=Y W (Centre gauge): 8= i< gTewe UF ¢S f&nT e
FT a1 gtar § | e gera: I e @ 9% #fen oo
F ATEE FUAT B FXA o o T AT & | @ AT AR Ie W
9 9% FIA & [ord AT a9 B & | B A | UF eaar oY ghar
& foraw fafser g & 9< %7 9o 3 far ear € | v g e
IIANT YIS & HeX & included FT 60° FF o FeA § oF
giar & | (Fig 17)
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Fig 17

AR 9 Fled & ford, HET g H Hed 19 06 € &=
TETEar & de o smar & | (Fig 18)

ﬁ) FIN311255H

Fig 18

SalaS

S ¢UE 9T FHTET AT € &1 HeT A &7 ITANT F{STM T SATIT
& ahfi & ufeew & arr @< e smar @ | (Fig 19)

FIN311255I

Fig 19

e —
—— Illlllllllllll WG

FIN311255J

TR UT A9 (Acme thread gauge) : 9 T ot Ft T13TE
FXA TN T A HT ITAN XA © | UF g @A F a8 %
ary e F2 | off guaT T At & | (Fig 20)

Fig 20

A

29° THREAD TOOL

FIN311255K

AT % fHATRY 9X S AT 81 & IS ITANT TAH U F (S
9% T §9) T @i3C & Al WIS H 9% #A H eAT © | T®
gTewe fBrT ©iet &1 a7 =tar & | gt -y Mg gorredt 7 of
7€ ST YA BT & |

wugd qER A (Standard Wire Gauge) (SWG): &t
ST Y aeR & | &7 ATOA F AT & ud Ry sfte &
Hierg AT ® oft gEehr ST gt &1 (Fig 21)

Fig 21

-
S
-
oy
s
©
>
(=]
.
>

WIRE BEING CHECKED
STANDARD WIRE GAUGE

FIN311255L

HASIHA AT A U geii o1g a0 (o6 g & | formay aRkfy
I A - 934 FH H 81 U &A(C 8l & | IAF e & el
§ "afea uF A T gar & & & g & o forar giar 21

A Ha¥ TF WA 9% F A H IG0A AT &
FG-AF A T FeqT &, 0 & 36 =TT FT ATHY FdT AT 2 |

T deet Y MeE ud arEN F71 | @A A9 @ #5192 fia
XA & | Tt 1 # fafera a9 F@) & auger 9wy & 9| v
sfic Aed & HieE ST TUTeT § g9rrs T § |
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|« 1

IS 5049-1969 & HATII® A AT T A IWHT TG I mm A

SWG ¥ Hatfas ama Jer 1S:280-1962 mm & SWG ¥ Hatfas amr & 1S:280-1962mm ®
ﬁaﬂé* qIAT A™ wﬁ}: AT A

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 '
- 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

| AT 9w & @ (Gauges and types of gauges)

I ; IF I8 & ud | o fAmferfaa w4 w7 aw g
o AT FT ITANT AT AT FT qRWRA H
o TAH N ATTTIHATY T IAF THRT F TRANT FL

= (Gauge)

AT AFAHAR AR AT @& G & HIH § IeE ATAH H
ST FA % forg geaaTer fAfReqw Suswr € | 78 AR 9 ad®
AITAT & faT, 92 TH 9¥ IATET &1 AT e & forg &
SAT € | 98 AR ©ie & JA7 & ST FWT ITAW Hhar gar
g |

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

TINET & HIel G 7 Avdar /e e Aol & gwfea
g e |

AT AT & T A godT # fhwrEdr € |

nifwT & forg S R S are STeT (Instrument used
for gauging)

1 & & f{araw
2 Ao AW

3 @ Aw

4 U= =

5 mele T E AT
6 <X I
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AAHFR T Tt & TR (Types of cylindrical plug
gauges)

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

Fig 1

FIN3112531

DOUBLE ENDED PLUG GAUGE

Fig 2

@

\ o]
-
e

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

o fafergire wnr A w1 g dre et F fiad = w5
Str=e 2q T ST 21 'Go’ Rt fo &t f=eft & @ ‘No-
GO’ ST & FHUT HHT ST 1 ST & | @ %) A= F Afod

i
@ﬁ")’/

PROGRESSIVE PLUG GAUGE

Fig 3

FIN3112533

@ R o=t (Plain ring gauges) (Fig 4)

Fig 4

FIN3112534

FAGUST & ATET AT H AT FLA o SAHT TAT 5T ST
21 'Go’ T ‘No- GO’ ATESI T SATH F¥A o oIy STelT-3TelT AT
& ST T Smar €1 "No-Go’ 9 &t gg= AfenT &t w8
Aqde I UF FoogTe @i gIer #f Sy 2 |

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

Fig 5

END OF COMPONENT MUST LIE
BETWEEN THESE LIMITS

L

—>

FIN3112535

= AE FaT A9 U & AT Jar @ qor By A ans
qAT 39T AT FEAT H AT F oI g FAw = Srar 2
fRutfRa mewd a a1 g & awwar Tty qur ad T &
fhe T =TT | @t 7 ud g & wer o &1 aredd Taq
T F &ar 2|

gz f71 75 (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 JAAT T St @ | {1 a5 & us 3w st it
2 3T B¢ R W uF qg sqEid T S € 9 ‘Go’ ud
‘No-Go’ faamd g a¥ sifa &t st &1

42 g areeit ud fafemior : few : (NSQF @ - 5) @ st 3.1.125 & wwifaa Rria



I T TR (Thread plug gauges) (Figs 7 and 8)

Fig 7

FIN3112537

Fig 8

FIN3112538

ATARE AT B " I« A9 1T ‘GO’ T "No-Go’
T & forar star &, S fwia oA w6 a9 #5 &
wifq &tar 2|

T R 1t (Thread ring gauges) (Fig 9)

Fig 9

FIN3112539

F IS RN g A TRYEAT Ata F oI s A ATt S
T = # v R B gar & 7 & f Befr e
g € 7 B A g UF ¢ & giar 2|

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

Fig 10
GO
©
j)]
o
<
09 ON
S
&
PLAIN SNAP GAUGE é
£
Fig 11
ADJUSTABLE
ANVILS
g
&
ADJUSTABLE SNAP GAUGE é
£
Fig 12

THREAD SNAP GAUGE

'NO-GO' END

FIN311253C

g qreeit ud fafemior : few : (NSQF @R - 5) @ stvamw 3.1.125 & awifaa Rraia
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Fig 13

'‘GO' END
ROLLERS

'NO-GO' END
ROLLERS

THREAD SNAP GAUGE
ROLLERS TYPE

FIN311253D

@ T &1 g fatfa dEen aw 9 & qEsr S S a.
& X AT % A5l T (WA Hed gY FH & & T IfSA
&t oftear & St Far 2|

W A A C-ATHRY & ST & q9T ST AT arer 91 31
A  FAAH HHATS aF FEEANA & AT Bl & |
T foFaT ST &t # ‘Go’ A § a¥EAT ARy quT ‘No-Go’
s R # 72 awwar =R
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e " ga fatemior (CG & M)
frew (Fitter) - smwet - 1

s 3.1.126 & st R

fem 7wt (Slip Gauges)

IEAW : T A F o § o faaforfa weF @ A st

. R s % o & SE

. o Aw & e 9 & T # saEe

« WUgE @7 # for@ & T8 @

o T IS F ST FE AT AYATE AR ATeAr ATt |

f&ra 71 (Slip gauges)

ferT e 98 W9 ' §, R aRee @@ # ae & forg
HEF H d¥E TG fohar siar €1 (Fig 1) & @< & a9 &a &
AT 3H FBX HT g &A(F 81 & T A aATfia T4 F a1y
S IS AT & # a g 8 ¥ W FBEFA FU A
ferfmor % fow swr STaRa B s @) TeEw =i &
A9 ATt 1 fadia e wue Afvd qur 9 fawe Afewpar &
ffeaa aEs w quR g 2|

Fig 1

/ SLIP GAUGE

IN3112611

¥ e v fafvsr @er & ar fftmag 8@ § e @)
(Fig 2) (Ref.Table 1)

FIN3112612

FAT-STeT fErT TS 7 A" H wRiesy us Afvaq aesr
FATT ST @FaT 21 (Figs 3 & 4)

Fig 3

poBoN

FIN3112613

Fig 4

FIN3112614

HIIEAT (Wringing) ATt sATa @@ &1 sl &7 mae & o
Ty Sirew & T 2|

ferT I % 3T @ WS Al & I faEedr & ar
S FTAES F av Fieaex T ff eid 81 % few = a5 %
gl gY HE B @G B & a9 | IJTAN fHY A1 2

U2 (Grades)
uT '00' wiRgr=at (Grade '00' accuracy)

7% e calibration 3T & 5@ s aft I it A A
Reda & forg ae & ave IuF fRar srar 21

ug '0" wigr=ar (Grade '0' accuracy)

7g fAderor & 3P & gar gen At I 2
o | afyrean (Grade | accuracy)

TR g EF & AT & oy Fwrear i |

45



ug || aiRkyr=ar (Grade Il accuracy)
ATHT FTHIAT ST & forg |
B.l.S. & @xgfaat (B.1.S. recommendations)

e s & @i d=| F 1S 2984 F A RFwvs fhar @
glae

e AT'O'
-
o T

T AT F1 TNT FRQ AT G AT AR qTA
g @ W A fag)

et ffosa /1T #7 s9Ta aHT Stet % OvT & 9%, F9
FH G@T § AR FT ITINT FY |

ferT Awr & ST e aug gag a2 few ow @ R
Y HY AT Ja9 SIE F o J F |

& i i T TEE AT F gE daE oo T w|

afT I B, AT Gl HH I TG [TAT A T ITANT &< |
(Fig 5)

Fig 5
PROTECTOR SLIP

PROTECTOR SLIP

FIN3112615

START FIA F T1 50T & T914 & {70 &7 F7 F1e SgraieEge
T ATH HY adqT GEIIH Stetl &1 o |

STIART FXA & T FTAT SETFAZS & AT TZICTaH STl Fi gl
3| gAE & ATF FIA % o7 A9 F1 99T (chamois leather)
T ITANT F2 |

a1
fero ot & fafver @<
112 = &7 &T (M112)
I (mm) g (mm) | 9 e
Special piece 1.0005 1
1%t series 1.001 to 1.009 0.001 9
2" series 1.01 to 1.49 0.01 49
3" series 0.5 t0 24.5 0.5 49
4" series 25.0 to 100.0 25.0 4
X e 112
103 fi| #1 & (M103)
I (mm) 9T (mm) | 9= e
1+ series 1.005 1
2" series 1.01 to 1.49 0.01 49
3" series 0.5 t0 24.5 0.5 49
4" series 25 to 100 25.0 4
Rl 103
46 9| *1 A< (M46)
I (mm) g (mm) ot i HeE
1+ 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
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faftrer aEw & oo /e ot 1 === @ faieor (Selection and determination of slip
gauges for different sizes)

IEAW : T AW F o # o Fafafd @ w avwe g

o fafire arEet % form o wiwt @ feteor #w=m)

uw fAfvaa agst Ja #= & forg sifteier A # g9 o
ST T FAT HEAT &idT & aur T ar &t (KR a3 o &

112 d=i #t T (M112)

FUT UF T AT AT 2 & (mm) g (mm) ot Y e
fareY ffeaa aser & forg e At 1 == e aa e s 1.005 -- 1
% IUAE AT & JTANT &, Teel O S ATl dT8el & Afeerq 1.001 t01.009 0.001 9
3 it 29 | Y e arg & | % forg erferer an s &t o 1.01t0 1.49 0.01 49
H G AT ATTTE ST ITTLT i b T HT WA =T97 0510 24.5 05 49
kAl 25.0 10 100.0 255 4
Irev (Tewey ferw wt SanT ) famr) Example (With-
out using protector slips) Total pieces 112
112 9 &7 "JE™ar @ 44.8725mm F AES &t AT
(&Fa 1)
(i an 2
1.374,—— -—\_@
165 — - -—@
250 —— ~—® g
|1
Fra faf e 4= TOTAT
. B Atas 99 ford 44.8725
. TIEAT & =AY W I T I 1.0005 subtract 1.0005
T AT FY
43.872
. I w9 & R w1 wee wY e 1.0002 subtract 1.002
& srferw i =f 42.87
. e 0 & R &1 3= WY
Srew s st @i st aur st 1.37 subtract 1.37
0.0 3T 0.5 tfw =i &t S
. T w9 F T w9 oS 16.5 subtract 415
e & fAepeaw =eft @ifvst =t 16.5
EIEa (41.5-25=16.5)
25.00
. o ferT & e Y o st 25.0 subtract 25.00
3 i faenfod #%
44.8725 0
o areeit ud fafemior : few : (NSQF @R - 5) @ stvamw 3.1.126 & awifaa Rrgia 47



AT @ # F@wte (Maintenance of measuring instruments)

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

o qigrE ATt = F @ & for R AR A TEmE Iu Sar|

afRyg ATt A T IeATE A UETT F FAE @A S ASA
e A 21 W & ITEer dge @Hiw ff 8 g1 aw
weAqet € fF Suawer A st =t AT I F ar IqA,
Telt Wi dEwTer Y q9T S8 e v |

ST & s=a (Protection against corrosion)

FIATII F I=T ATeaT d9T AT & THA & HLT ITHLT §
ST o7 @ &1 hE a9 |

SUHIV UX A ek AT (giforad Seft) & gdelt 9Xa
T & S & g9 FAr 91 @war &1 (Fig 1)

Fig 1

Q_‘P FIN3112631

A T & IF q€ AT T o F ITHhr 1=t ave
| q qUT AT TH & G 2 |

FECAI &7 TAct BT ad & (oY ATV & TAS HT ITAN &< |

e IS A STERT & 919 /39 A 3T FES @
JF FY qAT A H At @900 |

I AT U1 F FUN B STV | HAEIE I T &F HILOT AT
STHLI G G & (A9 a7 STHLT G & T | F o
FEeSt &t off @O FT THhd 2|

ferT 5T & AT AT %W & i oTg F AT 0 FU 3% UF
gax & fauswa & off swwg s | (Fig 2)

Fig 2

FIN3112632

FEAGUE T AT WA F TEEAT & a¥ # gard | (Fig 3)

Fig 3

FIN3112633

TTE FIA F 18 HlaT SZFANES FT TS % oy 9T &
JUSHT ITIT FY |

F FLA AT ITHLU &1 T & T Shee U< I7 &€ & AT A7
ITANT F¥ |

IUFIUN & LT TIF F1 HE AAqT I+¢ F AT
* qry e w2
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T awe ga @t (CG & M)
frev (Fitter) - sm@wen - 1

v 3.1.127 & 129 | wwfya et

fe 7w swmmem (Slip gauge accessories)

IEEAW : W FEE F 9 | o Fmfored w1 # avw s
o fem A9 & gy oIt R S aret SqETEEt F A a|qrEn
o faftm SymmeAt & SoEnT FamET)

T s 5t o famiy wEadIs & A STEnT ey S, a¥
afeE Fr 6y o7 a2

ST 7 At arEst ® A (Measuring external and

internal sizes)

fRTT TST T ST ST TAT SATARS ATT Ft 9 HIA R (AT
ST HHAT ¥ | 39 339 & o gteex F @1y 3= aRyrEAr are
iy STeret 1 @< Iy AT star 21 (Figs 1,2 & 3)

Fig 1

FIN3112711

Fig 2

FIN3112712

Fig 3

FIN3112713

I AT % ST (Fig 2) FTe<t T9T ATARE AT o & forg U
o o¥ 79t ade qur gAY AR T gHTEER aqe a2 |
A EleeY H F3 FgEANT F forg ITAnr fRar S w21
(Fig 4)

Fig 4

FIN3112714

F=E T Y v ST 34T (Using as a height gauge)

a9 = (Fig 5) ferT i1 e, &hgax @rsgve (Fig 6) aum
ATa9® frT A & ITANT & BT AT qATAT AT ThaT & | g7
THAES § AT TAT 85 A (Fig 7) T8d Y& ANSE F &
fore Iuer fEFar Strar 21

e

FIN3112716

N
©



Fig 7 Fig 10

FIN311271A

Fig 11

<
FIN3112717

FIN311271B

ga T % fow (For drawing circles)

ferT 9 ey, e &hrgav (Fig 9) aar ws &= fag (Fig Fig 12
10) &% SwarT & fafss @ & Fwm (Fig 8) S\ AT dad
g1 (Fig 10)

Fig 8

FIN3112718

FIN311271C

Fig 9

st &t F=hm & =t AT (Checking centre distance

of holes)

Ry s ot @t qemar & ot & 69 4 d= g
F YEAT AT AT FFHAT 2 | (Figl3)

Fig 13

FIN3112719

%/
F=mE ®t A=AT (Checking height)
39 quT ferT A9 gteeT & AT Wi At (Figs 11 & 12) &7
ST FLA IX dde 1 HATS FAET AT Tl € |

FIN311271D
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qrEa I aAr few oW & e (Sine bar principle application and specification)

IEAW : T A F o § o faforfaa #eF @ av st

o {EH IR F R qamn

* TEA I H At wt fafdred s
* WA T & ALY ST

o grEa T F Rl sw=hT AT

3T X TF A q97 FOT H G T & (o0 06 TRYE
ATt = 21 (Fig 1)

Fig 1

DATUM SURFACE

FIN3112721

TrEa I &1 f@i| (The principle of a sine bar)
e X F1 Rwia Ferfifa s av smanfRa &1

FEHT FeT & FT FT AZT HOH AT AT TATH &
e T Ferd deeral 2 | (Fig 2)

Fig 2

OPPOSITE SIDE (A)

ADJACENT SIDE (B)

P | FIN3112722

g qie fbar S & @A g # @A w9 8 w9
forg ferew TSt &1 IuEET T s 2|

T AT & oIy A<hE ©IC I1 qIfhiT 9l Sew ade I8
Far 2|

e aT¢ &7 A T Stew aae b W a4 i ™ 8, us
FEF 3o FATdr € (Fig 3) |13 a1 F97 (C) a91aT & o
ferT s @ faudia 9o (@) a2

Fig 3
SLIP GAUGES

SINE BAR

A C
B g
DATUM SURFACE é
Opposite side
Sine of the angle 6 _ 2Pposite side
Hypotenuse
. A
Sine 6 = —
C

@&ToT (Features)
e HIEH &l § a9 Th A o 2|

T adE AT qur affr awr afReear & fefaer & g
gt 2|

T % Al (O 9 FHE A & af [ T o g 2|
T & g ¥@T AT A BT FIET qAE & AL Erar 2 |

oe & faudia &z %3 ea 8| 98 WX &9 &34 | a9r 9157
T & HIT e 9T Figa § ff a8 g 2|

ST G # A VA & FEl b oard @ gL g 2|
gmET: 100 mm, 200 mm, 250 mm and 500 mm &t
arEst | e €1 A ) #T arest Iad awrs 9 Afred
forar strar &1

ITAT

AT T HT ITANT a9 a1 Jrar1 & |, 5w 1 fome & &9 3 39
FIfE & TRIYEAT & ATTEIHAT BT

wH@ "t od fafetor : feew : (NSQF w1 - 5) : srvam 3.1.127 - 129 & awifaa i 51



— v &0 AT | (Fig 4) — mufifer & forw & o 7 (Fig 6)

Fig 4

Fig 6
Qz\c

FIN3112726

FIN3112724

— mIfdT #=F # (Fig 5)

Fig 5

FIN3112725

ATEA IR a1 fFAw At & SwenT & duw ;e & (Determining taper using sine bar and
slip gauges)

SEAW : T AW F 9 § o fawaforfaa w0 @ av i
o T HW F JEAT F AT HIAT
[ For 9R AT A W T=g A0 w2 |

HIET T HUT H I=T FI(S &7 TRYBAT & 450 FT d%F TF Fig 1

fiee @ %9 a% Stiwar 2|
| e\@\*@
AT aT¢ &7 ITANT (HRHIad werd 9¢ Smarea & | arge VB

X et &1 #of qur ferT s fAada 9o = 21 (Fig 1)

A
HEIGHT OF
SLIP GAUGE

FIN3112731
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T FOT F FPFar A=Aw (Checking the correctness of
a known angle)

T 2 & T Teet ™ AW ATt Hir F forw It e aw
IS T 997 He |

T F T w99 5 = /T ae & wEe & 9 S AJe
Tl 99T H ATE I ¥ & | (Fig 1)

T 3 EfeHeY T ST W A7 9 erEe i § qew
e StraT & o & 9 s o EfesheT # qeet fa d @
FIA € AR A F YA | d A € | (Fig 2)

Fig 2

SLIP GAUGES

DATUM SURFACE /

ST & HFAT At gadl fAfa # gE MR w o 9 | afe g
FE A B, a1 H7 e ¢ | AT B 0¥ T W 3fveaey
BT g AfSw R o % f&aw A1 9% #F I91E F UgEe
faerT ST aar €| aatas® v A G S awar @ g9 af?
#x fa=am &, ar o= Ffe srh|

FIN3112732

T s F=E & o A fafyr (Method of calculat-
ing the slip gauge height)

39T (Fig 3)

Fig 3

FIN3112733

Jgrexer 1

200 mm 9% T 91 & ITFNT & 25°F 01 & forg fera s
N FETS AT HLAT

. a
Sine 6 = —
c
0 =25°
a =C Sine 6
=200 x 0.4226

a =84.52 mm

T 5T &Y erraEE F9TE 84.52 mm g |

sine @ #T AT T 39 & T AT AT qahal & |
(Fgw DR w@w)

AT a1 HY AT TS & {7 G137 a1¢ & ag7 (Reis it
oot oft frerdy 21

¥ sraFat & forg o @t w2 (Calculating the angle

for tapered components)
™ 2

START 5T U R i &t S9TE 84.52 mm &7 | S9FiT 5y
T G391 &0 aw@rE 200 mm 2|

a9 HT HOr FT1 87 ? (Fig 4)

Fig 4

84.52

o
O
FIN3112734

€ HI0T S 18T FT A9 0.4226 is 25° €, at Iufa &g
T T 250 2|

Sinefl = =
C

84.52
~ 200

sine 0 0.4226
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a€ o7 fSras A1gT w1 A1 0.4226 is 25° &, at U saaw
T Fior 250 2|

F&T F (Classroom Assignment)

1 #F gvg F &®or F=7 Enm, A} T e O # S

17.36 mm =7 ITA & T @rea ¢ &t qEst 100
mm g ? (Fig 5)

17.36

FIN3112735

IAY

2 100 mm @TE & ATEF 91¥ % B H 3° 35' IoW & foru
f&ra @St 9 & T Fifsrwl
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e " ga fatemior (CG & M)
frew (Fitter) - smwet - 1

v 3.1.130 & wwifua f=ia

aftr (Lapping)

IEAW : T A F o § o faaforfa weF @ A st

o ARAT &1 THSA T@TT

o TAT QTN @ F AT ST

+ TE AN e F JAEARE (I) TR F I T4q=
* ol |l we #antent @ i samn

o Tiieir QT qun et Aft # SR T wwAT |

aftr o Ry AR sitew &, st ars sroadt aerert
& Iyt & far star 2|

I TE fafer

— wrifeE g ®t guea 21

avta fefaw & Rz w #)

Te Fife A T gear Ft arw FA A 79T A T
~ FreR T sEat & wer fve &Y uraEr | g #)

Afr ikt (Lapping process): afdwr & fafer & afdr
FITIUE & AT AT (6T GY AT % ATIE F F TIed Y TS
AT Hugrd gerar sar =1 (Fig 1)

WORKPIECE SURFACE >

Fig 1

> =g

LAPPING PLATE /

LAPPING COMPOUND

FIN3113011

AT FEgUE E FE quT AT F i AT AT € 98 w1
T8 qerd & e & w9 & fAsrear €| 5 gl & e |
FATIT SATAT €, A Eoohl a1 TRT STAT & | AfOT 2717 | 3verar
it & & o1 @bt 2|

AT gaE F T AT FEAT (Hand lapping of flat
surfaces): we ATHT H AT ™ & ITANT & BV AT &1
SATAT 8, ST FAlos I FIEE AR & a1 gidl | (Fig 2) afdr
# 9@ IR 9T FEA F oY <ie #f adqe H a8 ad § S«
gl

Fig 2

GROOVES TO RETAIN LAPPING PASTE

COMPONENT
BEING LAPPED

LAPPING PLATE

FIN3113012

T T | AW ITIANT T Tl AT e § IAD aTHd
I HE § O a1 §U AT a9T AISTE 31 A g @i Fie
g 2l

AT X T e § usiaa AT FIr6ve 19 T Todd
FHA AR TAT ATEL AT 2 |

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

7 g fafy & e v & avha & FUY et o gffea
g 8, St o7 35 S a1t sraaa #Y 98T A9 e € | gerar
AT &F T HT AT FEA & forg AT <ie # g 9 et
aard F A IR A |

foRfaer 363 gu eTd &t =i T ITANT FX TAT HIET FON Al
AT H qEH | UET FA qHT A A RAT FH & FH AT
TIfeY | & AT e A L ade AT A T A, TEHH T
AW Y T &7 feaw oot | afe ade & a¥e & =901 7 g3 &t
at FEr FE I THFSR Wi g v

FTEHT 9ITH & HAATAF ATIART & T qAT Qe F S
et w1 AferT T et & Rwd FRer srEa
AT |
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TAC T & qAC & AT HIA & TF GHIUT HLeh qel (9
FX AT AT | TE H AT % AT (el % Aot § G Eret e
F ot |

THE ATE FE H WE T TG AT WC qdA8 & ¥ &F &l Ha Hd
TU TTE qAT ASTE W FATU | FIEA AT Fd THT TR H
gt &7 aor &Y #AgE & 7% SHIE 9 @I AT AR |

el wa gElt /fT (Wet and dry lapping): &S &t ar at
war ar gar fFar o a@ar 2|

et Afdw & of2e aor aur a9 N ade 9% AqH™t 74w id
g1 3% & A7 BT S AT F1 Q 9¥ Foldr €, af uafig &
wor & o wfq 2y 2|

gt fafr 7 Aftr & avhg ¥ FTadl F TEH A9 B T"d
smafor (arst) T star 1 i dor qur st w R ot
fear Smar @1 &9 &Y Ade I Fao afafRd stradt & 9w =5 |
afefea srradt wEa st & &1 ave #14 #3d &, 59 a7 &3
S Tt el I o 3919 & ATy av%d 9% o & | {6 off
AT e THT AT R S ATt A<y & (HET % o v dgie
§ 7w wedt 2 | get fafy grer ffawr € aaw & wfew o=t
forferer &t @ e & sree1 e | 3 @ ofielt fafer & %
AT e & 7 gt fafy & fEAfe fw @ st & €

AT qerd qur @ wFsve (Lap materials and lapping compounds)

S : T AW F A | o faforfed e F av e

o i T & QT gETt F AW T|E
- faftm v gerat F ot | FETn

o AR & T STET B At R T Fermadt qerat & A S«

« faftrer Aft sraendt & st & i SR W ww
o AT qEF F FE FATN

« e afti S & W Tam

o AT & ITART S aTet faeE® & W qaEn|

T F IAH F ITANT B ATl ToTd & wq B T @
FEGUS T TF TXH ST AMRT | I AT I T Y AT
g # #eg FT | afg o F1&F & Fare &, at stoadf & =ref &t
ST AT AT &7 @ FE & GG AT Ft H1|

AT g A % e gl B

— TS AT AL
R IEL

— At e ar dEr

AT Y T | ITIANT E aTelT Had IOH I8T FHRE AL €,
Af 38 9 ST § IUART F9 AT ST " 2

T AT SreATS AferF &, qrar qur daer & Srfiewar §
STAT 8, FAIH A FRS AT H ol # A IToar & Fred
el

@7 foet # ITINT SN aTeT G%T o 2| o a1 &l & AT
O FifeSd AEsT | T Sar 2 | 59 o9l & o S 9¥ et
ST @ohaT & | A9 &% =TT sivedr & &t ST Jehar g |

Aftr staedt (Lapping abrasives) : @fdw & fom fafse
TH & ATEd ITANT 7 S &

AT STANT & aTel A9edT 7e &
. IREIGEEIEIF

— THHIE AR

— T ®EEe AN

— &

farfersrte ®ratze (Silicon carbide) : 78 agd F31T =T 2 |
AT FTA THT AT FidT I HF TATHY AGT Hd T I AT
ZedT Tadl & | g fre a7 SR T € | 59 0 36w
T TIT FRS AR H AT FIA & {7 A& T 04T 8,
fastue: star stfaes AT | uard it g At v vl

THITEA SrETES (Aluminium oxide) : T sitFaTEs
T gar © aur fafos Fatge & afis wega aar 2|
T siteaTse famT oo 3 g aur s ¥ § 5T
fofa sTraT € | famm gt fova g aegfoeT (vegfufaam sitamss)
T T THTEITCAT ST § SSTAT & AT I= FAT(AET T [T T
FIA AT AT TEAT ¢ |

RISE THHAT FT ITART 9 Tt AT FAE Gget B T FeA
% forg faam strar 21
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TN FEize (Boron carbide) : a8 TF e et gard
g, S FBRAT | T & 418 AT 2| T§ STE aF A A fAmw
ATIACT | HEIT B % HLO ITANT A1 S 2|

& (Diamond) : 7€ T TeTt & & T8 I S & HIL,
3 EE FE(ES & AT HIA & oI I 3T 1 €| agd
sie fox o argve 7€ 9 o7 Gwa &, F gEar & e 59
F forg gu arer s aw o IR R S 2

dAft ates (Lapping vehicles) : AfT ##19ve ate® # g
Ted 2| F% @ft T ave 9 Uudl & U o 9% gag e H
T H AT FXAT @ qT Fdd f6ar & B w=zar 21

FTHTHA: ITINT B Tl 1o &
— Ol H AR aTel FAq do
. RIGICES

— HEhE aa

— UgiferE® Sl srEr |

— |fE 9Tget H A9 FA & oY IR aret At a1 7|
ATUTRA =Vehed

FIX qAT IS TAT TAT A AATE 910 1 qlegael ATAA,

FTATEE 3T & ITIT & o7 f&3har sirar 2|

AT FRTE # g F g ST g W At eed &

fafRes o, ot &1 aa gl S atew o aftr & g
ST fEFaT Srar 21

ST i it i ¥ e #39 g 50 & 800 a%
& fafsmr 99 s & st @t & oy ST
Tt

Lt T i sowTE dqet &t @9 #2A1 (Lap external and internal cylindrical surfaces)

IEAW ¢ T A F o § o faaforfaa #eF aw av i

o TN T AN AAAER AG F AT TATAT

+ JETHER TRl IR AT g are A qww & dut ® gg"en

o JAATHIT Aqr F =it F ARy q@m=r

o JTAATHIY AAET Ht AT FIA THT qTAT HI AT ATl JraLT==T &t =T |

At &t wfobar # S=t g&ar #t 3= Hife I Aaw=ar a,
S forT qar fraaee # AfiwT agd smaves & Srdr 8| foet #it
foefaer #37 & fo ot wae o gu &, afiwT aga o<t 2|

ATIYE AAATHIT Tt #1 @A (Lapping internal
cylindrical surfaces)

ATART AT ddel/fSaT Ft o F F forg 319 a1 TaE~T
TH &F o F ITANT a1 Smar 21 (Fig 1a)

T & AT AT a7 fae & a9 S & T gaar Arel $R
giar g1 fost & forg a =maRs €7 & I gid

T AT Eid & TUT S8 did &1 a¥t ageil ST G arelt it
gidr 21 (Fig 1b)

AEA W TS TR &1 IAT a7 o9 AT TR A H da=
o o @ 21 (Figs 2 & 3)

AT FT TSl T Fe G TART FHSIS HT I9F @A § Aeg
XA g (Fig 1a) @7 ®r g5 Briat e #t Zawm 3l 21
FTATRE €T & e o A w7 Foft fosat ot e dt 2,
AT FHTIvE F TS A 2 | (Fig 4) a1 &t aror & a7 faww

Fig 1

GROOVE

SLIT

MANDREL
f ZZ ) a

=2 SNNNNAANN

NUT (LEFT) / NUT (RIGHT)&
BUSH

SLEEVE

FIN3113021

””””””

ffffffff

|

|

|

|

|

|
&
f

i
|

|
@)
|
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w@ "t od fafetor : e @ (NSQF &7 - 5) @ srvam 3.1.130 & awifua Rt 57



AT Wl % IwT & aw R S awar &1 dw ®OgEe
Tageier fger 99 #1 off ST fFar o gear g1 afdr =
quT A7 #F g § 9 TET AR qUuT I§ FEHY @I AT
Ty | T oIy @ dF F1 STANT qeE enm | J9got
oz &1 @y giafeaa # & fog a9 & @, o /= o=
are &g & wtfasw e Tfeu|

Fig 3

FIN3113023

FIN3113024

AT Fa F9T o7 & g § § areY A8 Mo arey qur
3% fog & ¢ aw@g | "o Jieu | (Fig 5)

FIN3113025

Affr wea aua &7 & afarorad gaTT 3 gu € 39 fow 7 e
T ST eeheteT ATRT |

TEH IAHRR qaEt ¥ AT w0 (Lapping external
cylindrical surfaces)

FEH TR qae #F AfT FwA F forw fafsw esmea &
Tgseead T dv fred 2|

ATES # USOEHE aTd F (AT & & AT [8de g9 0F a3add
w7 21 (Fig 6)

Fig 6

e_;-L FIN3113026

Tgseead 1 A7 # &ie #E @ €, AN AR FSIS
HIET FXA § TAT AT FT USSReHE F¢A adt &1 (Fig 7)

Fig 7
ADJUSTING SCREW

HOLDER /

FIN3113027

TF q TER & R v few fevEsead g s €, off
fremar 21w & gieey | fafvrw wmgst & qor v 6 o
w5 £ (Fig 8)

Fig 8

ADJUSTING SCREW

FIN3113028

a1 9 &t wEwEar & aed gieat # ot A T S 9w 2|
(Fig 9) & amT=a: 99 6 S arelr aredy 981 & Sgey
FEvASad 9T g9 BN © | 3HH A3 § TS USSEHE | HWT
g R 7 arTE: Fse I FRE WA & a9 & 2|
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ADJUSTING SCREW

FIN3113029

T @ffr &ror grer &t S @At & (Fig 10) storar &1 &Y«
79 # T%ed gu fRde ROr & daame dd8 & FIT F4qmm
s 1 (Fig 11)

Fig 10

=l

FIN311302A

Fig 12

WOODEN BODY

FIN311302C

SOFT METAL LAP

Fig 11

FIN311302B

aftr wed @w {67 o9 #r FefEve F @ ary qn qur i
FA TAT T F IO AET-I9A I AT Y TGS FHIAT
=TT |

S T B T HA & (70 @I AT A A7 STANT fohdt &7
T | (Fig 12)

FTATHRI AT A AE B FA7 (Charging cylindrical laps)

ATARE FE & oI JoMTHR A7 H 9 w4 & g w3
T ATk & dde I A9 3 T wfia Fersve &Y aael
XA & FeAT AT ST ¥ TE@E AT AT FEISE A ogerar
AT AT AT &F =A(F & AT WT AT & | AT FF ggar Are &
& T AT FA1ar © fored % v @ wag 9w et Fw
gedT § g ST |

LT AAAHR AT FT FIE LA AAL, A AT & AW & F©
BIe &, W geEdr & 37 F =Y Jouadl # @™ gy At
T ST @ 21

AT FXd THT I FT S ATedr AmaEnar (Precautions
to be observed while lapping)

- AfYT FG FHT U S W0 9¥  SeY |
- A9 F G99 79 moist W |

- AfT A qET qAT doedt 9 e, A smaws e, ar
g?r:ﬁ'ﬁ’faﬁ'l

- AfT e quT fiE g | T e |
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I g e fatser (CG & M)
e (Fitter) - smweit - 1

s 3.1.131 & awtia R

AT R oAt wwwwe (Surface finish importance)

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

o TEH IFET F A F@ET

o TEHT qAT ATAT & S IHAT WL FIAT

o Y% FFEE A Al Ffedy Y srawEsar s
+ ‘Ra’ g T 1 SaTET AT FEA A

+ ‘Ra’ YT ATHA AT H Fa¥ FT AT FAT

S FAE T ar 7T av gre & fFfyr & a9 9| & ar
HET g & Jade a% H GLHA T FS AR qT 92 SIS
ST €| §8 A% dFaY Fed ¢ | ¥ aega: Afafiaard €, s
Srew f3fer & aur ar st ST & o g & | e
FTEUE 9T ded &7 AR &dr 2 | (Fig 1)

Fig 1

SURFACE TEXTURE

FIN3113111

Te%ha IEY % ®WHe (The components of surface

texture)

TR (T FR) Roughness (Primary texture)

AT Y & AfIHAars giede & f&afyr & @rafas
T & IR & gdl 2| 9 dad Wi HTHY quT Iaa
A aferfoa gidr €1 (Fig 2a)

ada (Waviness) (Fig 2b & 2c)

T8 T IFE FT 98 FEMC & 5 9 e e
(g 39IT) Bt €| el a1 9% & Rvretwem (fre=er) @,

60

%e¥, &e, drede ar arfiwr (1) B & aRumw & adi+e &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

TYHE FETCIET HT TaHhaT HHHS & IEdfas® IIIRT I<
T wear @ g 9w 38 T T 2|

SELA

fera Ao & &9 # (Fig 3) a¥%d dadax & Sdtdell foaT
FAE & qTT qgA FIEA BT A2 | UAT F3+ & Faw a1 &t
uF arg R #xa av7 foos" § #eg faenm|



Fig 3

N

9 & e a (Fig 4) &t e & qade & forg e
F 7ET F & forg I R it THe A SAravaswar 9 g
gl

Joom
FIN3113113

Fig 4
CYLINDER BORE

S\ |

PISTON

? POCKETS FOR OIL

S g7 WSS a¥hd H UF & FUC UH @7 ¢ af T §
ITHT U Aol &T8 @Te 9T 20 | (Fig 5) & &8 wre fiv-¢iR
forg s

et
e ]

HIGH SPOTS

FIN3113114

]
:
i
|
:
4
i

Fig 5

FIN3113115

75 foafRar avhe =T #r el 9¢ AT #eEr 2|

T FHILOT GATAT S ATl FHAS BT TR FATAST HT Hohe
FLAT ATIF BT & |

ALHT ST 1 iH6 § I ad1 ([FuifRa G o awar 1
3= (‘Ra’ Values (Dimensional therome))

AT T HT FTEr H il H ITIANT T8 I | Tad
= fafyr (Ra) 3@ % ST & | 37 HeX AT A
(CLA) #t #=a &1

9@ Fig 6 & 7 ® gwiam @ 21 Fig 6 § #efae & A &t
FAET (TrEATI) qUT FAT F TEY H a9 gT AHA
SRS & Fled gU WA (ad) Hex g st & |

Fig 6
AVERAGE LINE

FIN3113116

AVERAGE LINE IN
UPFOLDED PROFILE

e e

Ra

Ay | FIN3113117

% 18 UGYST T3 & AT THEA FT Fel G- AT STAT
Sreg &t e " &1 JeEe {9 e S|

3F d1E YA THEA & (=90t AT W F Fee (ASH) FH
T #d % forg 7 Her wEer (Fig 7) # woET & Sy 2 |

3T ATEAT & T A A A ‘Ra’ A 2|

‘Ra’ 3 A #rgwte (0.000001) a1 (m), # =<k faaw
ST 2158 N, & N, @F &1 I 7 AQga a¢hd 3 T&< §
oY Haa faam ST awar 1

S ‘Ra’ & *hael Tk AT %l GHIES AT SITaT & af 98 aved
THAE & AAHAH TRH A deg F1 F90aT 2 |
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AHiel IR AW ge (Surface texture measuring instruments)

SEAW : 3 AV & o # o Afofad w0 a ae gn
o AFTAHA qAT TAFL(H TIHT F AN F A AT FQqTAT

o HfPper ATHT IHET & VRN & AR TA@TAT
o TR AT SRFed (FNEE) F AN B TEETEAT
o TATEIE ATHT Ifehe? & Fara oo & e qaqmTi

A AT % RUeE St BW 9B 3@ TH © A Fad aTHd Al
AT FEA qAT FATCIET T AT FA A (Al & | 8F AeHe #
S feoft &t THIHY A STEEEAT # g% ITANT ALl fHAT AT
AT 2|

TYHE TFAEY & ATOH & forg IuFnT fFu S ater Iuheer
FehfAhel ST AT Sorag R T fFared & ashar 2|

*fwe I®A Ei%eT (Mechanical surface indicator)

T igie # ffafea w=e etd 21 (Fig 1)

Fig 1
)
3
1 O9RT @
2 fersw
3 EfeheT &
4 USSEHAC TF

TEAH TS & A7 (AT & q4T IJq Flede ARE T FS
geT e gt 21

T LA 3 G % THE H-¢fiY Fodr € a1 aved &
TR ¥ (¥R #3d U &ed S At i gt =1 (Fig 2)
IE HAWE TFATHE B AYHE SSHex & ST T SR
gar 2| gade avha A AfafiaT #1 @@ Far S|

Hehfeehel aYhE feheY HT ITANT F¥d GHT HIT a9 q&r
HIRT S a8 a¥hE & FIL Tl LT &f auT {6 iad |71 &t
T FE & T TTwrEer &F & HT ST & aarT A=y |

Fig 2

SKID
DIRECTION OF {REFERENCE)
TRAVERSE
4 h E

PICK-UP

i DIAMOND STYLUS

Z

1
£
]
]
7
:
:

H ITANT S dTel Th U ThTE T ITHL ol % o |

T (gagivee avwe gR%ex) (Taly-surf (Electronic

surface indicator)

I GYHA HI AT AT Th TAFE (e ALhT IR & | a9
ITHIT T gl AT TANT AT & w6 F forg Inr
ST &1 (Fig 3)

FIN3113123

3 e F AFRT 88 | UF ©EAH (Q) TIT TF Are< W (b)
BT & S ST FT qaWe Ioagid feea § qfafda g
g T el A% TRATESIY [T %Y (C) & THIeiieTs gid &
ST ATy AR & et wRd § aur afkemw & Rfsea
feerer ar Reatex (d) % s o § wefm 2|
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Tz uran (Surface quality)

fafsrr wred # fafsrr wefifar wireren e ffia e strar
& aTed &Y ade Igar Iuferfa # for gt & efte ary € wegw
FLAT & TS BF e I¥ AT 217 o o 2| (Fig 1)

€

Tde # IAX 98 SN T a1 9g1d (tool mark) & Feor &1
3 IUHT R & fafia det oiie i ot wior FwedT & TeE
afe o= ¥R #=a 2| gafore wefifeer afeem & siafafia o
(point) & wTor @it wefier & "ed et 7 &t ave it 2idt 21
qTed @1 qde % Fig 2 & Fig 4 a% fe@m @ 21

Fig 2 ﬁ

TOOL MARKS IN TURNING

/°
-

TOOL MARKS IN MILLING
Fig 4 /@

-

TOOL MARKS IN SHAPING. PLANING, SLOTTING

Fig 1

FIN3113131

FIN3113132

FIN3113133

FIN3113134

FAY AT H T AT AR AT RArex #F afer 9 &
ferror & AT A7 7 waRt S quEr & g & Auifa g 2

HaE % GG & A1 (surface roughness measurement)

A & g & 31 & el #e & forg = go fow ow
ATIT Ol 7 IR F¢ @fud #39 #) Aawaedar 2|

FIAT & TETS! & 3Nad G 91 T & ©F & g far
STAT & STt Aqw et (Fig 5) &1 °1el % gdr & Y 39 529
% forg gty = & festmge g T STl T 38 ATaAT v
gl

3 IUFEI | gA oo (stylus) T (Fig 4) 9 (stylus) F das
I & ST STAT © dTfeh AT LT 9% ATAT AT T A 56 a9
% FIA IJTHII AT e A VAT FLAT & AT GG

T F ¥T | TS Hedr 2|
Fig 5 _ — AVERAGE DEPTH
I
A /\
& 1
]I N A e ! ]
= -
VAR ST AR
Fig 6
STYLUS FOR
TRACING

THE SURFACE

m
=
ROUGHNESS INDICATOR

FIN3113136

Tae iR 7= (Surface finish standard)

ade fAer a® FT ITANT F3F qdE GG HIiRa HA
FT UF JUITeAT & I UF T9F4T & ST 20 AT % 8id &, U fafire
AT e gT uw fafire gqe ffRer st e srar @

Fig7
/250 v 16 WV 251 v
P —
=
=
- e ——
—_— =
=
JE— o ss——
_— - /\
=
=
- o ——
—_— - e —
=1 =1 =
=  Ra6apm| |5  Ragopm| [°  Ragapm
T vavd I TR vivivd (TR vavavs
- E———
£ e
3 o 2
= 3 Y/
g z E g
% Rad4ORM| [  RatoBM |® Raospm 2
5
P4
g
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TH TSR & AT AR 8¢ UF 16 § I qq8 &M oAfohe ITFh AAS [Uatil & TG A & oIy Iqgeh fafewmor
HEAT HATE AT AISTE F AT 7T o641 ST & ace Ao A wfham &t g sawass enn fae 33 & aoft-1 # ==t doe
FT TN ¥k AT AAC AR AWF a8 & dd ea @ & faforer sieparett X adqe & orawr a6 & & a § Saes
HTEAT HT TAWT FLh JodT FT a9 © | AT e |

AfET, F 7T TUTCT TEF AL ST & T AHT-HT qae |qaE qAEE A A fge Sat & g ade s
YR % forg agd dagaefiear g =1y | I AWATEEA & fog 1S:10719 1 S w4 |

AR A9 & adrhar &1 Y S=v &, a9 Tk gaeafia
STFE AN FIAT AT 8 |
a1

fafamior s & sraferd &e geawe IS : 3073 - 1967

fafermor g

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 A e e 6.3 100

&re TferT
e
e Frfe

N
[¢;]

50

1.6 ‘ 50

efif sfie fafe 0432 25

3 0.25 25
; E 1.6 25

fgfer 16 20

1.6 6.3

T Aies e 0.8 6.3
YIS aae AT deqHhe 0.063 5

0.4 3.2

0.04 0.8

gre fefafem 0.015” 0.32

IR 0.012 ‘ 0.16
i 0.04 0.16
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wE areE e fatm (CG & M)

frex (Fitter) - s@se - 1 s 3.1.132 & wefee

giffmr (Honing)

IEEAW : W FEE F 9 | o Fmfored w1 #w ava s

« gifsr it afwie ww=r

o gt 1 R san

. gifir & R st & AW saTn

o gt & faftet samn

o BT FRT QAT qEX IRT ST § ITANT & aT ST o0 & q&T0n 3t gan w2
. fafim siffr == (sendt) & /@ qun S STEnT SarT

« EFAT § ITANT BN AT Fe Fal N gE Sar

& (Honing)

Fig 1

T &% & g™ & forg et f¥egt & ITAT & &7 Aar 2|

e fafen

giffw o gav ffafem fafy &, ot enfes 7 srenfes @qst @ jmp
m
\

UNIVERSAL JOINT
/

- 39 gae fwfAer

- IAATEHIY AT % TEIEA H GETEAT |

- ¢ & gew gl

F™ Rrgi@ (Working principle)

ST o &t (el & AT o Jeh fArvee § qesT S
2, o IEat et 9 gHTET S awar 2|

S o fEvse guar € a8 99 g F1 TN At o & S
2| A9 e X #E 8= ded al (Figs 1 & 2) av%a
TFAEY FT I oo faafogawa 9 & 1t =ed ge = el 2|

FFwET (Application)

BT e aom srefte garet # a1 & i % forg St
FT SATCAT & | BT FSIF AT SFSEIFa A1 g frfa & £ o

ABRASIVE STICKS

EXPANDING BODY

FIN3113211

gt g

et oft e, wETE, oY AT AW U AT AT YT
foat &r ot gifar far ST gear 21

fsferr ar s wefiwr oo ww A gars wfq fvea & @
TR f &, § ST &t ST gt 21

FIN3113212

ST & T 7 F g 9 AR @ gu gees afd

forveed & aur SEEmT afa av ar g & v wte & A fers Iaare & forw faw &tfeer wefier Sw=r & st 21

T 2|
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gifsr #t faftmt (Methods of honing)
AT FEbT/aTaT FZIfET

fts wrar # aur 99 o qtys fAwe &, ar A
TifET &t grrfiewar & S 2|

it & TEaTad 81 % FTOT &% ATINeY 38 IrfHEdar ad
gl

7E & Ft THSA & forg @ =t & ST FT FH FHLaT
g

Sta AT § UF TER & gAY THR F qger o g% |

@ BT aT gae & forw stte it Ay & B a% Ieer far
ST FHAT & | AT AT FF & qRATAS ATTAFATIA L F
F TS FT qGAT AT AT & |

aifer whfEr it g & FrEvet & st & forg e #i
STt € | 9t FfET faviva: St ared & AT § HH g=ier
o e a&dr 2|

e

Ft Fft wrzer AR F g o wfE & T dgee
ST # ST &

A T F forg T 81 Aot god w1 % Tard & arer
foremaeteft oetd & & uF Si® g (pair of shoes) & 21
(Fig 3)

Fig 3

WEDGE STONE AND HOLDER

MANDREL

FIN3113213

SHOE

F=a< (wedge) THfEE @i & BT & | sear 21 9
FE H A F (&R T TES FIaT 2

qTEY TiE ¢ W g &0 Q7 IR & AR av® qHE g4 0%
T @I B ¥ | To SS9 IHaEd Sgve & ary
= #d TR & g 2|

gifs T &9 (Honing stones)

BT & # T HI s siiags, [fordia Fraigs a1 87 %
FT F RS A, FE, FET O1g & TH AT G gY A
£ BT &9 § Gelt @7=AT et & qur a8 faw fAwem
73T AT 2|

ST 5 ST ater srqerat & fre ardst 36 & 600 & dar &
gidT &, g AT ITANT S aTe st 120 & 320 #|

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

fafota Frafze goar | @t auT wete grgo

=T e, i zate |

Fig 4 # wTa¥ &iF T gor gorran @ 2|

Fig 4

AN
STonE j BRONZE GUIDE

FIN3113214

POWER STROKE HONING TOOL

o 74 (Cutting fluids)

gIffTT #Xd awe &= g9 ITA GRar smar &1 T F fog
START & & g AT AR & HHIa: START At
GAST A & TH WHT del & a1 9 A0 (g &7 da & g
# foemse 9 dqar #¥ f3ar smar |
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e " ga fatemior (CG & M)
frew (Fitter) - smwet - 1

v 3.1.133 & wwfua f=ia

=1 &A1 (Frosting)

IEAW : T A F o § o faaforfa weF @ A st

o Wi B gl w9
o HIRAT & IRTT At
o iR Y fafy @ avie w0

321 ®w2= (Frosting)

T UHT Wik & forad &b a1g #1 ade I¥ 8T ST & ST
q AT ST 2|

IR & (FATT) &% & § Y germar ST 21

S TE TereT AT BT ATAT FAC qdE IX UF Ged arar foufaer
g 2|

(spifeT) 1 Sgam fFam smar @ (Why frosting is used)

(Frosting) &t &k 3T qifersr Aael I¥ el TTAeTer g & a¥is
F &7 § ITAT AT ST 2|

7% Wi WRT & A1 Wedqul & At 3= faat oY s
F 1T gATE €7 § AT 98 g4 |

(Frosting) & fa=T de U% gAY & @& # Fad &l 91g dqs! &
BISHY W ST 5rE@d 730 & @GOa S &F GHTET 2 |

TF TAITET & ThY % |TY (SBITRAT) IT FATAT #+° ® (How
to carry out frosting or flaking with an engineer’s
scraper)

it it geaet a4 (Engineer’s scraper frosting

technique)
T ] - AR & @ & A |

I 39S & AT G & STl a9 I+ TleeY & AT A
FY T THIT & 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 Fr Rt

BhUY % 1/2 - 3/4 F FUT AT A TG B § THSI AR @
TTAT ATfh SV AT LT & e § T2 AT IAqaHT 0 Frofave
& 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 - SR BT ¥

A THTGITAT BT % AT Teh FHIL &1 T T STANT F¥eh Gha<
& A & 1/4 7 1/3 & S ST & A gU 3ear & T &
AT AT AT

Fig 3

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

FIN3113313

TROT 4 - giFET F I FrE

FHITE 2 fhATY ST & 450 hivr 9 7 § dreft 30 areft Y@ren
ATEAT & TH AT FT IATET FIA & oI e IqF a1g I
ZEU ATl FEETE & IUT 98 Uk UMY BIES 15T 31
HEAT I FX |
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Fig 4

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

FIN3113314

FIOT 5 - T FAT 9T 3@

dI9 ®IE a9 gU (frosted) ATEAT & ITRA HT I A0 H

greY|

Fig 5

Second set of frosting
lines at right angle to
first

FIN3113315
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e " ga fatemior (CG & M)
frew (Fitter) - s@wett - 1

v 3.1.134 - 135 & gwtaa e

a1e #rEA e &1 AT Iu=r (Heat treatment of plain carbon steels)

IEAW : T A F o § o faaforfa weF @ A st

o & F THT ITAX HT TAAH TqTAT

* TIET FEA T N GAAT F THR, HLSH TQqT 7 @0

FOT IR TE Iq&T @A (Heat treatment and its
purpose)

I % U (propertion) SH& HHEH (composition) TE
LT (stucture) TX fAHY Y €1 0 TR ITF HHeH U
LT § TRAAT FH ITEH! UM H1 HI6! (T TGAT AT qheAT
& | gera &t uE fAfeaa arwew a% aa (heating) &% a2 f6
uF fAfead ax & 3veT FXa IFHT HLAAT Ft TIAT AT GHAT & |
AT § IRadT Ud 560 T ST % e g 3iiae (cooling)
FRT I8F U H qRad" F IE F FWT ITAR Fad © |

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

Py

0.0 05 0.84 1.0 15

CARBON CONTENT IN %

FAUTTRi T fUaeaTge gana (Eitectoid/pearlite steel)

A 0.84% HTd ZETA AAGT FAUGHITAh T i fUaeTge
Fed & | 9% FrEe quT RE=ge & F weigy gtar 2 |

sfaeaumrifa® Toma (Hypereutectoid steel)

0.84% & 1 F1a ater TTA a7 Afagaumshifas gemd &
fogeze qur e g 2|

FeEaaTRita® 3o (hypoeutectoid steel)

0.84% & W FHTa= aT TETA AAGT AASIOMhIAF TETT |
fUereTTge aur %YEe gr |

T FIQ TS T B "qL=AT (Structure of steel when
heated) (Fig 2)

FIN3113411

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

aTg % gHS 1 dled 9¥ I @ @¥=AT (structure) e
TAT & FEAefT (microscope) & HETAT & HLAAT & aTed(dS
T ATEST IGT AT FAHAT & | T FT FIHTHLOT I TFXAAT &
AT q¥ 3Far Strar 21

FETE AreT (iron) @1 FET & fsr (alloy) €, g 3@ma
(steel) & &Td= &1 ATAT 1.7% & 31fers 21 it 2|

%erze (ferrite)

a7 dteT (pig iron) AT & SEH 0% ®T AT €, HerEe
FEAT &, A FAEH (soft) ¥ = (ductive) gar &, g
FTATHT FAST (weak) =T g1

R@=TEe (cementite)

S T § e, Ag TS w6 & @A AR & w7 §
TEAT &, aT IH ATIXA Fai5e AT A= Fed & | F ey
FEA TSI AAT WX BT &, T A9gd e8! srarl

Fig 2
900

AUSTENITE

o
K
&
y 5%
850 |- N QL
E/? éz_ AUSTENITE

800 - AUSTENITE w
+

G
/?/7/04 S +
S

o | FeRRITE CEMENTITE
223 LOWER lCRITICALTEMP. HHHHHH‘
‘
HHH H HH H R e
650 - }CEMENTITE
+
600 - FERRITE + PEARLITE i PEARLITE
1 1 1 1 1 1 1 1 1 1 1
0 0.2 04 0.6 08t 10

CARBON CONTENT IN %
HEAT TREATMENT - RANGES OF STEELS

FIN3113412

af3 gEaTd &t aa AT S a¥ 723°C & I @¥=AT # aRkady
B T & | 7E T §E STl SIRATEE FedTdl & | SRATEe
FFEHT (non-magnetic) AT & Al T T B -
VST 36T ST At SHeT 39 7 (fine) &1 SIId &, STt S8 SIETT
T mefifeer v a9 €|

af¢ aa sera (hot steel) #F drs@T (rapidly) & 3veT R SITg,
At ATRATEE TF A% HCAAT, St ATEHATEE Fedldl &, § qRafda
g ST €| g8 @7EeT agd #E (very fine) I arelt aRepa
qUT g F31X (very hard) ¥ = 81T € I8 A= ge-
e eft (wear resistant) gt & T T8 AL AT F FE
T &1
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T IUAR A a1 =t (Heat treatment processes
and purpose)

gf% a7 (heating) Td sfidew (cooling) & 3&Td @t HL=AT
# afad gtar &, gafory fud IT=Te & S oI (properties)
& HTH &F A TIAT ST TheAT & |
fafera ya & ST ITAR U 3% T4 (prupose) fAwforfaa
gl
FSETO (Hardening): &« Ji=at (cutting ability) ST
T2-%e WIHAT qGHT |
TR (Tempering): F3IX0 & IoTd STfesdh WIRAT i
et i a% gem|
FHEIT (toughness) ¥aT AT Ua

searadT (shock resistance)
AT

FfenmT (Annealing): gfaaa (stress) wa fagfa

(strain) 3T ®HTATI

fagfa/@stzar (hardness)
AT HIAT|

79fAe FEaT (machinability)
AT
FETA HT GATIH (SOft) F=MT|

=TT (Normalising):  9Ta &1 U SX=HT &t
;AT FLATI

FOAT ITER F forg geme & aw wen/gAEn (Heating/quenching steel for heat treatment)

IR : T AW F A § A e #1 FA T 6

o e wEEYET AT a7 SURT AEEYU aTRH W ST T HYAT

o THT IAAR THA & oI T HT TdT=ET

o s | fafyer ag F 1 g & e sl weaet aren faiiRa A

AEaqer A (Critical temperatures)
Lower critical temperature

o are o® e o) smeATEe (Austenite) & oo afRadw
ATLH BT & (-723°C) 71 T+t 71T (plain) FTe+ &ier &1 e
HEAUl ATTHT FEATaT & |

T wrtwew aawA  (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 # @=AT (structure) qUiA: SEATRE
(AUSTENITE) & aftafdd &t STl &, S8 ST hifws arasd
BT ST & | ST | & ¥ gfaerd qma 9% A gtae 7%
TgedT 9 Fgat = | (Fig 1)

FIN3113421
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SELUSA

0.57% T 1.15% F1ai &ier g forg e ageayet arasd
(LCT) 723°C aam 3at #ifers (LCT) 800°C AT & |

0.84% FTad & & forg @7 FHT ©| 30 i H oaomd
(eutected) &t Fed €|

ST ITAI #T W Taw40 (Three stages of heat treatment)

SEIGH

raT

gATAT

& 3ETA &Y TH FIA I F8 A3 (required) aTTswd 9 Tg=am
g, dt @ uw fafeaa aug & forw St arosw 9 w@r Srar 2|
Y T & [ FE &7 (section) & wAr wifd qHEET &
(uniformly) AT 9g= ST €| $7 WA & drEAT (soaking)
FET ST 2|

ZOITE &t U (Heating steel)

7€ W (furnace) % =9 (selection) AW & fory seh o
(fuel) ¥ =T (time interval) @7 It &7 aifSd aTIswT
% oM & fag=r (regulation) X fA¥R gar €1 q@T ¥

5) : sreme 3.1.134 - 135 & awifee fraia



(heating time) Td @ 8T ST & THEH IHH TLAAT qAT
ST ITAR U I ared Iof & A (shape) UF @18 T
ff frofx &tar €1

JEA &1 TAT (Soaking time)

T T & AT FIE (Cross section) TJT TATAAF &ered
(chemical composition), st ® =TSt &t ATAT (volume) aaT
g § =TS0 & TR (arrangement) ST 9 f4¥R war 1
amaT ferfy & 7w S & ara & & #ew qar = ot
& forg wfe 10mm wters & fow fime auar =2 uaty soa &
gfa 10mm #terE & forw 10 faee w@r sl

gfea@= (Preheating)

AT H FA ATIhd I 600°C T &l d g9a &F & -
#¥ gfqaas Fa7 TRyl

32T FAT (Quenching)

Fifed sfiaem (requied cooling) # wi¥firar (serverity) &
AT I¥ 3T & & faf¥sr wrest (quenching media) &t
ST T ST 21
a9 A TAfod g F1 AT ©:

EIECRCIC

EE]

aa

LS

ST =ter @atfer® (faster) sfidere 3 (cooling rate) & FEdT
€ waf® arg aad Fw |

A A (AW FEs) sfte TiRar & gen ©, ;i

39T 391 (boiling point) & 5T (pure water) & Tfera gtar
& AT aE (heating)  FTEUT €T T @ T¢ STHT 9% (scales)
TUF (salt) & FT B ATAT & FAH FT ITATRA S AT €1
F AT AT qTer ATEAN & AFAF FF (better contact) § FHT
Tl © |

ATET HTET ST & foIT STer 7 T qrT=a: fhar Star & st
F AT & ATAT & T | TAN Fd G0 F H @A &
arfeu | 38" e 3¢ (rate of cooling) ¥ gfE 8T @t & |

A atet aa (quen ching oil) 3 FTAT (viscocity) F T
=R | 37 359 & forw &Temeor e d<t (ordinary lubricating
Oil) T ST FET FHAT ATRY | ATATHAF € & (commercially)
9T = & gHM AT A ST (available) € ST A & T
AHAET § e H7 g0 T AR &7 FH GAEAT 6 e JTed
€| Ut 39 & oI SmeTay a1 9= T Srar € ser
ATaT (plain) FTEA ST FT TT&T Idqe 3 (cooling rate) FH
gt 21

7 a9y ¥ & T 39 & #3e (harding) & forg suet
arg (cold air) & s faFaT StraT )

FEE ZETE #1 ®w3ew1 (Hardening of carbon steel)

IR : T AW F A | o ol w9 Fe ave e

o TEE % FIOT HT 3 TATHT
o TEME % FIOT HT TATAA TATAT
o T F FSITUT HT ARIAT T

FSI9T F0 & (What is hardening?)

FSILU UF ST ITAR #1 f&Afdr &, o goama &1 SOt #rfs
aTaEA (UCT) €T & 30°-50°C 0¥ a% T fahar st 8 | ¥
FIE-417 | TS AT dTTHH 1T @ & oIy di@s &1 a9 f3ar
STTAT & A= 38T &1 dsit & siae 71 (cooling media)
| vt #¥ forar st 21

FSI0T F1 g3 (Purpose of hardening)

=% Faear (high hardness) Td ge-%e Tg&ar & o0 &
o weT

FSTCT & FEATA o T (e 0T AG-wreed | ASIT AT aAwav
afe wwfaa g €

FIT & FAT JHAAT Tt 2 |

@ qrnalt e fafmior : fRew 0 (NSQF &R - 5) : s 3.1.134 - 135 & awta Rraia 71



FSITUT FT 9HFAT (Process of hardening)

0.4% & A% HTa= ATAT T TETA HF HILT FHlfweish AT H

Fig 1
TEMPERATU
THESE

STEELS

THESE STEELS
VARIES ACCORDING

THE HARDENING

RE OF

THESE STEELS HAVE
CONSTANT

DO NOT TO THE CARBON HARDENING
(UCT) & oRTeT 30-60°C U< e ael faar srar €1 (Fig 1) DEGREESIN | IARDEN | CONTENT. | TEMPERATURE
10mmwﬁuﬁaé%%q5ﬁﬂzma‘r@#wwﬁm s e | e s |
STaT #1 Iz ™ < i <
':( E 900 | 780°
T TIETA SO FY JEAT HCHAT AT AT FST F AT 23 a0 e L o
9¥ foreft Sfera ATer S d, AMEA ST Ay | st & (rapidly) Eqf 0 e
s e e by it
wE s POINT)
071 OfZ 03 Of4 OfS 0?6 Of? OfB‘OfQ 170 1?1 1?2 1?3 174 I -
PERCENTAGE OF CARBON IN THE STEEL g
HARDENING OF PLAIN CARBON STEELS %
®3I¥ o #1 qar w1 (Tempering the hardened steel)
I I U F A H AT TS A F A &
o 3w T & Faen
o I w1 SR . R
+ R @ T Fa § SHE TRE I Y QIO | "eii w0
o T F AT FIA F AAEHATT SATZY
Fwtam | & (What is tempering?) dEa 1
(hardened steel) FI 400°C & == ATIFH dF [T: A H¥H Y 3t Rl #re T
aueT fam sar 21 R #(C)
T H1 IR F ITW/wESA (Purpose of tempering BTG AT 230 T & T
the steel) T drer
FIGA FEIE AT SR (brittle) &tar €, & & g2 =t § fgo qur fafemr wex 240 TeY I°
START TE T ST A & | gaforg Saet ST # St &1 & GT
T ¥ e & &7 7T e =S 250 =T
st gfdae (internal stresses) e (relieve) i, de, feaw
fg= 260 ST T
- &SI U Fwead (toughness) #t et & o
. fRae, & 270 T QT ST
- ST A A I T, SUET S 280 TERT ST
- 3@ d=ar (ductility) #t g ST FAT e F1ed % g e 82| 290 S -
- wewgERar (shock resistance) I FTAT fERT, 300 T e
T &t AT FA # R&AfT (Process of tempering the 320 sffer e
steel) Frer
IR W (process) ¥ F3Fd 38T & 3= (appropriate) 340 e e
Fmfr are q o v I AT o ffEe awe aw s aew gy e
(socking) % forT ste =T stmar 2| o e Fwatear &
Hrweuw & forg 450-700 TR

7E Aty W & fAfeaa & st € | Fo T qw a% T
afe TEae ST &7 QT a1 ST T S awar €| arfersr
(Table 1) & faferr sfiom=t & forg dwafRar araaTT &2 o guiy
T |
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zea & e (Annealing of steel)

IR : T A F A & o o w9 Fe ave e

o T F I &1 A TJATAT
o AT FT TASAA TATAT
o I afskaT TR

T THH | WA i Fliwrsh ST (critical range) & 9% TH H¥ah
gt (sufficient) T8 @& @T@w a= (socking) # forw ster
SiTaT & e aifed agama et @& a9t e & qo e e
(predetemind rate) & aTATIG: g €X-4¥ wgr (furnace)
# & aveT g R st €|

T (purpose)

AT ' YgAT (Sotfness) T&H FA & forw |

HfA Avar (machinability) games (improve) % fag|

a=ar (ductility) @1 (improve) & ferw|

AT Sfaaat (internal stresses) # gk #¥A & oy |

U @IS F AR (refing) T&T AT /sIgaet

(subequent) ST ITAR THAT & forg G F24 & forw|
e aiFaT (Annealing process)

et & fer srfagavmstf=ra (hypoeutectoid) geaTa &t fa=et
wTfes amswd (UCT) & 30-50°C U a7 STATEAVIThT wereh
TEIT &t (A=t F1fds aTosed & 50°C HUT & a f6ar Sran
g1 (Fig 1)

zeqra &1 amEeer (Normalising steel)

iy
Q
-

DEGREES IN
CENTIGRADE

NORMALISING
980°C TEMPERATURES

o
S
S

©
=3
S

©
=3
S

-~
=]
S

@

=]

]
T

0.85% CARBON *“ (EUTECTOID}POINT)
| |

o

o

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

NORMALISING TEMPERATURES FOR PLAIN CARBON STEELS

FIN3113441

FTEA A B ATSTS % SAFATT ATIHA I qraw &1 a747 5 fme./
10 mm d% @7 AT q%aT 2 |

HTET TETT Bl 3UST LA 1 g¥ 100 - 150°C/hr. gfaevar gidr
gl

ST % forw ar av ot &t Wit 7 &Y f&r= 1T e <& Sar
<, a9 gdt fugh, arer ar gEt T & FH 1 a9dn & |

IEAW : T AW F o # o Fafafd @ w avw g
o T F ATATNHTOT FT FF TATAT AAT ITHT FTAIAT FATAT

o T ¥ ATHTIEHIIT THAT FHT T HIAT

o T FT ATATRNFHIOT FIA TR TLAT AR AT ATAUATIHAT L FAT |

| & aFat (Components) # @€=T (Struture) T e
(refine) I sTaT 3| ATARE i (internal defects) &t
¥ FA (removing) F AT FT ATATRHFIIT F&T AT & |

7= (Purpose)
- uig ® 7e (fine) I A Iaw FAT|
- dX ax aa+d (repeated heating) w& sEm™ faa

(uneven cooling) T &afkT & Fwr sMAR® ==t |
ITw gfdaet i gem |

- AT & FH HEATI

- % & IEmT|

ge 7 A F forg

wfar (Process)

AT T =BT TRUMH AT A & forg It (parts) &t
TIET & (unformly) & Ut wrfeas araa (UCT) & 300-
40° FUT TF ad FHeAT w12t | (Fig 1) 39 7991 S« R ag
(still air) & &7 aTasRw 9¥ 3veT {3t strar & | @t wifsr wrfer
T FE-F3EA (work hardened) gat &1 =i faHam
ST =TT |

w@ "t od fafetor : feew : (NSQF =@ - 5) : srvame 3.1.134 - 135 & awifaa i 73



gttt (Precautions)

gat (Components) & THEE (wet place) 3T 77 &aT |
@A § g9 | 3 THE AFIAT % AT A q1g AThfh d=Lor
(natural circulation) ®T Ir&AT ATRT | s7a=rat #t Tt A=l 9T
T @, AT g% 3ver (chill) #¥ |

Fig 1
DEGREES IN
CENTIGRADE
FULL ANNEALING
TEMPERATURES

TEMPERATURES AT WHICH PLAIN
CARBON STEELS ARE ANNEALED.

|

|

980°C }
1000 |
LT |

|

|

|

L

(
K9
780°C
AT ISP
| 750°C LCT
1
I
600 [— }
0.85% CARBON — (EUTECTOID POINT)
500 [~

0.1 02 03 04 05 06 07 0.8 09 10 11 12 13 14
PERCENTAGE OF CARBON IN THE STEEL

ANNEALING TEMPERATURES FOR PLAIN CARBON STEELS

FIN3113451
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e " ga fatemior (CG & M)
frew (Fitter) - smwet - 1

s 3.1.136 - 137 & awitta R

Zoa ) "aE &1 w0 (Surface hardening of steel)

IEAW : T A F o § o faaforfa weF @ A st

TR THR H qAE FILO THATAT F AR T
o FH FEAT 1 TS FATT

* FEIERAT FT TAF F@TT

* 79 FELERET FT TAF T

o T\ FYRIERET afkar F quiE FwAT)

=31 /4T AT (Service conditions) T @ sftae (longer
life) & forg siferior st@@at (components) # F3X ge-%E
et FIET AT qAT FHS, BEwR et ATiRE AT gAY AR |
3 faferr o & & g6 oF & gFS F ade H & qEET A1
aaar = | (Fig 1)

TaE FIT & TFW (Types of surface hardening)

- % FORW

- AR

- SATAT FIOT

- IR FSRW

9 FSITW (Case hardening)

3 fafy sT FeiX fahg s arer gt (parts) & 0.15% FTea

T TETA T ST ATAT &, aTfeh F e Fareor & gaafa A&t
g |

ITATX S aATAT ST & T 3t I¥a (surface layer) & &
T AT 0.9% TF F€ ST 2 |

S FELFA (carburised) $ETA F d@ ¥ g0 (quenched)
STAT &, A AHE Fael FILT ade &1 Ffafhar F00 aur g
ATARE AW goaaw (soft) v iws & &= | (Fig 1)

ATIH FAH TG AT ATAT TS Bl (o T ST el i ALeT
FRT FYLEOET & FEET L@ AT & |

H FHSILU aT T (Stages) F ar 2|

1 wguste md @aqs (surface) ¥ #1&a &1 7TAT d@dt
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 T ITER Foed srefes T anfee i @ s8¢ 8iar
gl

FaERnT (Carburising)

39 dfar (operation) ® IEATE H FET & HIYY ATATELT
(carbonaeous) & It ATIHT T TH AT AT & AT A
TexTs (depth required) % FTET & JAT & S aF IAT
ATTHA I¥ @7 ST 2 |

FTET FI 31, 5 AGT A & €T § TANT FHAT ATAT €

aft ferfaat & 7 et & fsam arelt #weag® 9 880°-
930°C % ATTHH I HrFEve & (workpiece) dde ® Ja91 &<
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
I [
- T~
S —_——

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

% sz onT (Pack carburising (Fig 3) (solid))

Tt (parts) % =TT ST FTYRTE AT ATEH WIEHT IH TF IJIITH
oTg % atg | 9% F AT Srar €1

FIN3113612

Fig 3

LID

HANDLE

b

METAL BOX

FIN3113613

PACK CARBURISING

TR & FHEHA a5 w0 U (fire clay) & e w2 fam
SITAT & 9T AT & gFhe § Well-wifd are {3 sar € arfe a=
T d ® 9 JEY AU T T & FE gar fiaw Jl =\
THE I S-FYREOAT & FEmAr @ £ 1 (Fig 4)

FOIOTT 7T & w7 § Twet (wood), T (bone), THST
(leather) 3T2raT =TI &F THAT & qAT THH T AT A & foIg
Ia8 = Fraiae g wfte I arar d e v 2|

Fig4
BARIUM CARBONATE AND WOOD
CHARCOAL HIGHLY ENERGIZED
0.14
[
0.12 \
0.10
: "
CHARRED
E 0.08 LEATHER
]
L 006
o
I
N WOOD
w 004 // CHARCOAL
0.02
0
2 4 6 8 10 12 14 16
TIME IN HOURS -
o
RELATIVE RATE OF CARBURISATION WITH DIFFERENT ¢
SOLID CARBURISERS AT 698.8°C 5
z

7q FgeTghenT (Liquid carburising)

aa aaw & F9€ (heated salt bath) & FIGRTORT & AT Faheit
g\ (arfeaw watte, aifeaw ammEe qur aRkew FAEs

FIGLEORT Fq0 1) FYLEORT & ATTHT TAT F A0 e
(depth) 3&# firer @TgTEE (cyanide) & wT=T O fasfe &t 1

T FT W FEAION FAT TF oo fAfyr & | 7wy 7 wea
3 TE AT Ak FAw F FIT A AL FEAT H1 RTINS
HTAT AT I FAT € | I€ 4T (case) waa & wgfir #t
qQAT 3aT &

7% qq (thin) %9 % for I9g (suitable) &, @THT 0.25mm
TEXT | 3HET TF AT I8 & % 78 uF aof (rapid(fafer & s
aa+ (heated) oAt & &idt & | fa=sqor (distortion) 7 & &7
giaT &, @ 7% ¥ (batch) Iemew & forg Iy &1

f\ #gRERnT (Gas carburising)

& (job) =t feft el e (gastight container) & T&d
g, st faeft Iuges W (suitable furnace) ¥ T@#XT A«
(heated) F¥a & sToraT WgT &1 & 4dY & €T § T2 FFam S1ar
2l

FIGLISHNT 9 {7 a1 T19+ F1 97 § ga9r (admitted) FrET

SAT & @7 deY e gl 9 (exit gas) # AT
(vented) fram StTaT &1

FIGLEONT AAHT HE H TA FAT AT & qAT AT fshert
AT AT FT AR AT ST @ | FE-u W A anE |’
Hrer HE o S | S ST E

76 v el ud fafemior : few : (NSQF @@ - 5) @ s 3.1.136 - 137 & awifa fRraia



qAT FELEOET THA H FGLAFOAT, FHAET quenching =T
T g U F9 § uF & 9 9 § e ©d € it i
uF & fFT % a1e gAY forg e 0¥ 9 Fedr € Fig 57
FTYRTSRNT & qATX FTe (section) & dL==T (structure)
wfafa (appearance) #t wefia famar mm €1

Fig 5

SURFACE —1——=*

e ‘//,\
A
S

FERRITE ——*

FIN3113615

THE MICROSTRUCTURE OF CARBURISED STEEL

F™T IR (Heat treatment)

FTYLEIT A B & A1E IAHT A€ T AT 0.9% Frela
AT SATARE AW | T 0.15% & FTee &1 & 16 & &Y
o fR-4fiX F1E & AT AE X=AT (coarse) ATt &t
ST & AT 9o SHeuA (tougemen) I & g 3@ e
FLAT AT

FF TAT FIX & AT H1ad a1 AT fR-¢fik 7@t £ (Fig 2)

T AT dF ST F FEOT, FY TS & ACHA A TF I
e &1 IaET F9 § 39 M AT =9ilky

FT F T (refined) F37 & forg F1geTEse F0T@ 870°C &t
% J: ad (reheated) F¥& FH 0T dF IJT AT dF @7
AT & fSrEs @e=ET # uHEuar (uniformity of structure) s
T T R 38 astr & 3veT faharT ST & arfe sfiaer (cooling)
* N 49 g T g T

39 @aq (heating) # ATIHA & 8 & [T ITYH (suitable)
ATTRA & HI! SATET T@T AT & (Fig 2) TuT 3Afei agd ST
T (extremely brittle) ATeTEE Iaw BRI

ACTTATT HT TAT FIT HF JTE<T G=AT (outer layers) Ft arifara
FT AT =Tl

F % JAATC 760°C TF FETA & IA: A Fh AT I JATHT
(quenching) e (refining) f3FaT strar &1

Tt (Tempering)

A ® &6 H 200°C 9 THRA F¥ah FAM & IJq Afae
(queen ching stresses) X (relieve) o strar &1

afg gt F FTewT shock AET TEAT dF Fi AT AAS! Ht MIeAA
FAT & gaT € | 39 aRfEfy § adqe W Ater AdwEe
FHSATE TSI IeTH FIAT A T THT TSl HF FIGZONT & TG
#rer & g ST AFAT T

Fig 6 & & SEfT & a9 I % TIeT e (Section)
#L=T (structure) & weifa (appearance) Sefia &t g &1

Fig 6

—— 1 SURFACE

—— MARTENSITE

—— TROOSTITE
SORBITE

—— PEARLITE

— FERRITE

FIN3113616

THE MICROSTRUCTURE OF CASEHARDENED STEEL
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arzerefn (Nitriding)

S : T AW F A | o faforfed e F A e

o T AT g F| e gtkar & auie w2 T
* AT AT | ATIIISEN TR FH ST qihaAT FHATAT

AT wFA | @de (surface) it FTHT & STE ATGEIST &
sfafar (enriched) #TE STt € | &1 SrorTferat (system) S=iT
H AT 8- A AZLIERET qAT AG FT AR

| AR (Gas nitriding)

A ATIETIET THH | ToAT (parts) F 100 =S T TR 79
& e yaTe (constant circulation) & 500°C & T 2T StTaT
gl

ATEETERT THA & IR IS F a9 U d| o g/ (gas
tight box) & ¥@T AT & | 30® oW Y39 U fAawt aw &
FHIfEAT | & AT A AT & AT AT TS FLAT
dras & o Q=1 8 9% off st arfed #3d wd € 59
a% % e &1 amasws 500°C a% 7 e q | ar @resy
gaT ¥ 3T #¥ foram Srar @ | AsgrefE & Adqe W uw fhew
a7 g1 & o gt afth (buffing)sT &% T ST @sar &
|

AT I19 | gt (Nitriding in salt bath)

3% forg faeie w& = & (special) F€ a9TT AT € | 98 SHH a9
T & Tt (alloyed) 74T A% Tt (unalloyed) ST 3 et
F forg &, St srfiforga sraT @X sifersa (ot annealed) &t
Tad € 38 goar e (cast iron) & forg oft T fFAT StAr
g

wfar (Process)

AU FT H (T 5200-570°C) & & F FEEULT (pieces)
F @ 400°C AT qF TEAAA FX QO Tload qeh
(completely stress relieved) f&ar strar & | @@ (surface) 1T
e T ATEEH A @ 0.01 & 0.02mm AT uw

saten watewr (Flame hardening)

Ted(layer) a7 ST € | FEEUE & ST (Cross section) #Te
ATsgrsfE #t s@fyr (duration) STTe wveE & i w9 qw AR
FAT & I AT ATISIEET #T ATLT FE FH (much shorter)
gt € 32 (bath) & fReTe & qoaa, Fd@Evel & 9T § gaATT
(quenched) T &% {3t AT &, qeqwaTa 39 gaT forar star
(dried) &1

@™ (Advantages)

AEEEET & qF I (parts) & sifaw w7 & wefifer # A
7T FAifH AR & 9991 A (queching) T FF T&t
faRarT STTAT ST 38 Y& F AT & Ieae Sfqaet & H10 g% fagfa
(quenching distortion) & &= ST € |

TH T (process) ¥ IoTt Ht wTfes araaTe & sifers w T
3T STTAT 1% 56 T ®eA (warping) Td fasaer (distortion)
= TEl Enm|

F31C (hardness) Ta ge-%e s (wear resistance) 4t
T (exceptional) gt & dereer gfaxiawar (corrosion
resistance) # #t &=t X AT B |

9o 3o ST IT=RT & @+ At sed (alloy steets) @@
& &€ #wga (inherently strong) W €| sAfw &
(strength) Td g2-%< TrerRdAT (Wear-resistance) & U 13T
AT (combination) ST &taT €1

S : T AW F A | o faforfed e F av e

* SATAT HT TAWT FIQ TY HAE FIOT TEHAT HT JOM HA0
* SATEAT FSIXOT &F ATH-FwAT FaT |

0 THX & F0 (hardening) & fA9T S=hX & = Sl &T¢T
FEve (workpiece) & @ag (surface) agd & asil & ST
&Y SATAT & qAT IF I A [SeFHT F1F g2 AT (quenced)

f3a staT €1 (Fig 1 & 2) F3TT ATTHT ATHI FSILOT ATIHH
& ST 50°C SATaT gt g |
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Fig 1

FIN3113621

Fig 2

WORKPIECE

FIN3113622

ot 3w (Induction hardening)

FTHGUE HT TEA ATST 3T AF B FHSILIT ATIHH T T@T AT 8,5
fora® stavasar & stfes T wawr T w1

HAE FI % forg 9w 3891 § 0.35% & 0.7% dqF FHTaa af
AT Bt 2
TH T % FHSI & oW (Aeferad g

- 7€ a2 FEEve ¥ forw atwwe (advantageous) €1
- FIAT qAT FA BT 2|

- fe® Fareor e e 8

- ter fawuer

- U9 & @Id A Bt 2 |

za% fAwforfaa st (disadvantages) st €1

- BIE SAtEl % forg ST &, RS [T A FI B AW ¥
TToTRT BT &

- FRW § 7F FEE@es & qfaaw (stress) ¥ (relieved)
FIAT =T & |

IR : T AW F A | o faforfead w9 Fe ave e

o U7 FSITOT THHRAT FT AU HLAT
* STUT FIITOT THAT F ATH TAqTAT |

7T "de FSW (surface hardening) & Sama+ (production)
#r faftr &, o w3 &Y T aTelt dag F UF 90 P! &
Fr= @ ATAT € Y SEH I=F Agfa AT faga g yarfed
STt €1 (Fig 1) et smafy s=re et 8, aaw & mews
Iadt & &9 & A S| I=T AT A W & AT FIE0
TeE g 0.7 & 1.0 et € werw smgfay & ar & 1.5 -
2.0 mm FaIXor #Y TexTe et & e e #t geard srerar
0.35 - 0.7% FETd HT JAT fFam ST &1

Fig 1

ﬁ COPPER TUBE

P——
M~
—
M~

WORKPIECE \

FIN3113631

FHEoE ¥ Y07 Fo o & At arw 21

- FHIO F TS, Jer # fAawr (distribution in width)
AT T rEmT & e g 2|

- T FTAT G989 (time required) T FSET & HTIOT faaaor
(distortion due to hardening) sgd &H gl

- §de TIET (scales) ¥ & g (free) &t €1

- I% 3ameq (mass production) & forg g fafer &t smaTr
& @ (incorporated) fm ST @Far 2|

w@ "t gd fafetor : feew : (NSQF =@ - 5) : srvame 3.1.136 - 137 & awifaa i 79



I g e fatser (CG & M)
e (Fitter) - smwaen - 1 s 3.1.138 & awitia R

=fet Hw #eY W 2u¥ (Tapers on keys and cotters)

SEAW : 3 AV & o # o Afofad & a ae gn
* X Tt QR AT

+ 3T & ITAET F AT

* HeF EfeeTt WY dew Reiw Tav T fotwanstt & s w<an
o fom 3o st A Te duR TR fwted samn

* FHoll HIY FeX 9 YT TG FIAT

TR UF aeg § X X 9F # 9% @7 & A7 Aier AT s Fig
a’T %-Hi' %@' ﬁ" RETAINING COLLAR

Feil 9¥ 39 (Tapers on key)

DRIVING KEY

STk & AT & FIET Eldl & af ITehl & T & BT AT
TE FE W ATGAT TITT FIAT & AL AWM & JHA TgaT &

THAT & TUX & FILOT AT H T AL e Ht L FLAT qged
gfewrar & % s 2a¥ O 1:100 & &1 (’**7 *****
Fe¥ ¥ 34X (Taper on cotter) @ ffffff

S TATE & ATAT § FieT F AT AT € at A8 F T vHe
% FET fohe AT & 7% F9req § ferar gifead #ar 8 =i
HIT &7 1T 81 & WhaT & | U & FO Hle F g AT
WﬁﬁWWWWWWIASQ 1:24 % LATHE-TAPER NOSE SPINDLE
firr etar 2|

9T {4 (Taper pins) Fig 2

TAPER NOSE
SPINDLE

FIN3113811

et FTferat Se 3R U T ITINT M I Hled Alh FIA A —
T T F g sve T g F i A At 21 duw 1:50
g Ref 919 ST % ®7 ¥ SieT dx AT & 30 A AT
A Froum & aera tar @ | f 1 U &7 ST 3|y
ST &

et 7 T Fre w3 o e S 3
. i § e & e aEfy R
- oot A A & e 7 e A

_ e ¥ T ST A eeRT w7 i

ﬁ & ﬁ % a ﬁ Eh_l_ai_ _a_ é'qT a; aga_ a_ i aﬁ' %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 Tqd #Y Aforers #x & forg st o aretr fafyr faw @
T e T
DRILLING MACHINE R WEI'W
‘ / SPINDLE
- ¥ & forg sroATE 9 arelr fafyr aw
[
I | - .
I IqT FT LT (Specification of tapers)
Il |
KNOCK-OUT TANG L~ .
I § TR H TAGa Fd G0 9 7w & R s =nfew:
- AU FT HT
MORSE TAPER
DRILL SHANK - agq F1 ares (Figs 6,7, 8 & 9)
Fig 6
DRILLING MACHINE SPINDLE AND DRILL WITH TAPER SHANK 5 o _ o
- = & Hr (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 =
e 2
g areeit ud fafemior : few : (NSQF @R - 5) @ srvamw 3.1.138 & awifaa Rraia 81



HE* 399 (Standard tapers)
T gl & forg e

HIAT 9T T H THSH & {og & THE & T8 ITANT {6Y A1t
gl

- Go% gifee Iud

- on-Reffonr dud

A gifeew 3ug (Self-holding tapers)

ok Bifessr Iud & J9X FIT FA T 2| g1 ITFNT foar

foreft @t fRamsw & e, T sanfe 9 FfEw g it T
AT = | fFar s 21 (Fig 10)

Y T (Morse taper)
AT ITANT B JTel 39X 31 & T3 8
0,1,2,3,4,5%6.

Y HiE Y & RS & A o grar €1 7w 1:19.002 &
1:20.047 a% fr=r g 2|

qow efimT 7/24 ¥R (Self-releasing taper) (Fig 12)

faferr wefier aX ST g ATt fRrvee i uT e ¥ 896
ReASTT 2uet &t 2w Tedt €| g don ReAfsnr 2ux 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 ST g AT " due @
- ifgs I
- T@E e
Hifgw 39T (Metric taper)
TAH W T 39X 1:20 giar €| Mg o § amrerd: I

g aTer 3t & arest 4, 6, 80, 100, 120, 160 &= 200
Mfgs 2|

Mg Tuw F T FA T 9% &7 AT D W AR 2|
(Fig 112)

Fig 11

7
- B
° )

-
FIN311381B

Fig 12

% EXTERNAL TAPER

AS PER 1S:2340

FIN311381C

AT &1 ABT =T & | T & I & forg afafeen weont
T FraeT Edr 2|

ATTET: ITINT B aTed 7/24 % 39T drser 30,40,45,50 a0
60 2|

/=Y 30 F 7/24 X F Afwaw @ (D) 31.75 mm a=r
=Y 60 % forg 107.950 mm &0 | 9 @Y |t g i &
Y |

FT T FE R IYGET EW 9t 39¥ (Tapers used in

other assembly work)

PR & Tl & § %% 96T & aud &1 IgInT
STAT & | 399 & ST SUANT &9 aTer auY fAer @

- e
S EIGRIECICICIE
fo=r 292 (Pin taper)

I THEAH S & arelt ¢u¥ Ut & ford IweT g At
2ue 21 (Fig 13)

g 1:50 ST &1 &
T O #1 = i S =@ 8 fAltred far smar 21

o o= ferfa &t famT =raa™ & erawat &t sfieq aur oo
FH | Heg HYaT g

82 v areelt ud fafemior : fRew : (NSQF @ - 5) @ st 3.1.138 & awifw Rraia



Fig 13

Jooo -

% Z
N N

PRESS IN OR DRIVE IN

= w0

FIN311381D

TAPER PIN

AT q9T A 97 (Key and keyway tapers)

g 29¢ 1:100 %7 2| I8 9T =TEFT q9T JreErel 4 STAnT
3 stmar 21 (Figs 14 and 15)

A (Note)

a9 (information) & forg ST 3w U 3ot % AR | i
ST & forg 3

Fig 14

TAPER 1:100

FIN311381F

Fig 15

TAPER 1:100

|
D

FIN311381F

IS: 3458 - 1981.

TR O 9 9& R & =i &

Type A - & @ag & (ground) FX N6 ffaer #zaT N6
Type B - 9 & u® &dg # turned N7 & ara fofasr weam
Type C - split i & % #as &t N7 & @ fofaer #=zar

srfvrfed =& 0.6 & 50 mm a&% 7 8iaT @ 1Y O &t =« &
garfa® 4 & 200 mm fa T Ser 2|

&= s & 39T U= (Three types of taper pins)

g (Designation) 3u¥ fa= &t @, A, B I1 C, %1 T
Fffea =, sifvfee @ BIS i FW=R & At fean
ST &

¥ fi A 16 x 90 1S:6688

7% {99 B 20 x 60 1S:6688

firee 2a¥ fa71 C 5 x 40 1S:6688

A sgaTa : s &1 sfwfea =me = 1/6 (dia of shaft).

F(eT ST (Cotter/cotter joint) ; & FT ASTE HT TH AE
TUT F AT TF ATAATHIE AT & TS THIT & THT TANT ITH
& Srew & forg T Smar @ evmar wfy & @ atee fane
H o7 9T & Fael LT F1 Aq SHar & | Hex % Jgan faada
T dX% X & AT ITT FIVT I TF ATAATHIT WA Alhe (e
STed gld & AY HeX UF a7 AlH FA & =1 Bl 2 |

TF FAT F TS AR H SAed % forg g7 HeT 1 T fFwar
ST & | TATe &% |1 qgal gl NTHE AT Bial & | «0e & arg
TF Wa § UF gAY H AT 98dT1 & | &g 9 FqWHA qq8
(FTHA) & ATT B F A I HleT H Tac! AT SATT ATHT
F ATFE % TG § d3MT | T AT M T AASH FS 88
A% FleT N AT | A< sl 2|

FET @TEe (Cotter joint): a3 IT STAATHIT WITH HT e &F
forg st & T oft s foa StaT @ uE gib 7T FieX #t uE arg
STEH ATl AT FT U B AST AT & €T § a9y 1 8
ATRE FeT FT TH F TTT TATd THT AT AL Tl & T ST
o | HieT AT T FHE TAE A 4 gib FF frer #1 Iw=mr
3T STaT ¥ | UF Age AU & ATy Hiex H ITANT FAr Srar
& af3 T aXF & Hle< Ft TN & dt gib ¥ FT ITANT fFar
ST 21

MR F AR & fow 7= F1 I FA1 (Use of pinin
connecting shafts) : 3 a%® #fe¥ AR Jaw T F7
ST ITFE HT SISt THT FXA & | ITHE HT T =T B (fork)
B # AT & A1 gAY Y 9¢ e & 7@ ¢ | 1@ % (fork)
& 37 SIY &I it TH T § T FAL FAATHR 0T & Ster
g # (fork) Tad € oY &t T@d & fi fRrfa #tae i e
O a1 =fie U= ¥ & 2|

w@ "t od fafetor : e @ (NSQF &7 - 5) : srvam 3.1.138 & awifua Rt 83



I g e fatser (CG & M)
e (Fitter) - smweit - 1

v 3.1.139 - 140 | gwtaa Rrata

T v fastelt & s gy gean & foo faftwer wra «smen (Various coatings for protection

by heat & electrical deposits)

SEAW : T AW F 9 § o fawaforfa w0 awA A e

o FETTTOT FT THTT HI WHATH HY ATATAHAT TqTAT

o T & T SwET A a A arg A s F Al w1 e qaen

« e Hem afeeen & saEn
« e arg #t graToE FRT F ST & R A S@En
* pleasing A @ FIA F ITEAR AT

AFAFAT eAtE °Tq AT e o1g T T F GL&ATHF HifeT
FAT A | T TLATY & & HIF § AT & AT HEATL 0 AHATH
AT AT T % forg et sTraws | 7fare & 1fere graar =i
STANT & forw 78 agd awEd sSRiEE s |

LT THTT HT U HT TF qH O ORI H GIATHT
HIET AT IR F qTEH & T9= & {7 S A9 F13 ©< g0
ST | =T 2

T T qeAE LTS IR 70T (Protective treatment
of metal surface)

GIEATEH ITATE & THT T 4% F2ar &

- wfige forEw & gek a9y AT @
- o e gtar @ St w1 ST o sar @
- g8 qramEer SEw 3@ ST Her|

el arg # Fiew (Non-metallic coatings)

el a7 WE T SiAT & T AEI B TAHHS el a=a<
(vernier) &I a¥e TeAT ATRT HX M9 a7 da & ufie 7 gmr
HIRT ATAT WWTT T G HT Gl 2

grg &iten (Metallic coatings)

93z @ s T wifdw (Spraying or coating with paint)

TEe T ATTHAT €T & 4T & THIT T FLAATAT H1 LT AT
erae & forg ITAT 3Ry Smar @ Y 9EET & w0 § 9
FX TS LEATHE HICHT ! © | T I & ol ded (A &
a9 9 4T lacquers) #TfE &7 I=F TUrETT &1 ITANT AT SATAT
gl

Tamtent (Enamelling)

39 ddg T (enamel) TS fBS@@ X I9gad araA (80
to 100C) 9 ¥ ¥ THA (enamel) TmEeY fBea@ #:X
SUgET AW 9 (bakins) &RT fFAT ST & &t W
sfaeteY sfi¥ Tt & gfast o gt 21 (enamel) # @,
T8sY, (quartz felspar) S %9 X TAER A fso
& fermaT smar &1

@R &t (Plastic coatings)

THHT ITANT GLEATHH & @1 a1 G=reor faereft =i e &
St & forg fama strar €| Ffer freern gam @rfees ar O #it
e @A STAT €| AT aor 9e &t (synthetic resin)
ded (cellulose) &= ¥ (chlorinted) @ %2 % gRT HfeT
farar stmar 21

arg & (Molten metal bath)

TE AEeS W & AT f57F & FET 21T & 38 a1 Whwarm g fwar
STAT & | T F garae Ae@aArsont Linp @ are 9 o &
g AT gaTHT A1 foeer gor G & fer amar € e
TOAFEICTE ST eamTg ST & gatar Sar & | et i &7 ofie o
U¥ FEiford ®q & Fifew AT AT 2|

e (Cladding)

39 AT # (UF dWce 91g) & SAT 81T & Y HfET a1g &
84

TRA & FAUTG T (T a7 STET) Figeh o o & | e
& w9 4 ffad 50 ave § A4 W 91 1 aqEr A ghav
el

f¥z®ma (Spraying)

fafsrr e &yt & forw arg ) w1 T faer
ST & | 39 IFRT FEIeN #Y 74T S€ UF 9T {30 1T "6 W
eTq &7 foreett gotm am we fogaa o star €| oifee 7t @qe
qea gfaere fsr a1g g A (plain carbon) &e FmaT faam
ST 21



e " ga fatemior (CG & M)
e (Fitter) - i

v 3.2.141 & wwitua =i

7w (Gauges)

IEAW : W AW F 9 § o fawaforfd w0 axA A g

+ Go Td No - Go Tt #1 Rrgia Td S7& @& JaqT= T
o IATET H ITART { AW At A AT AR IAF THR
o T T e @R & a° A SarT

o T AW T T A oTel & S/ "wEen |

M 3T A WA A fagiwand (Features of Go and No- Go

gauges)

STfere AT | IATET H ITANT FXeh T ATt TIEH Hf qel a1
% forg 9% awd @ % sa smavew ww (fetfRa awen) &
g7 2fF LT T A # qrT FIA F g ger a6 e
AT T IJTANT 3T ST & A T 7S AT H7 ITANT fALeqor
(3F) FA | faar Sar | w=ifE S & g€ are| gian 2|

‘Go’ @& ‘No-Go’ Rt farmia (Go and No - Go principle)
(Fig 1)

Fig 1

DOUBLE ENDED PLUG GAUGE

FIN3111911

AT S et et o & wE v g W & 'Go’ ud
*No-Go’ fa=t & | st &t st & | ST %71 ‘Go’ ud ‘No-
Go’ % fmia # fft sraga o 5w # fafde s %1 ‘Go’ forr
IqF AN H FAT AT AMRT AafF ‘No-Go’ ¥ &t A1
Afrwaw AT AT & Feey T Sar @1 e /19 F )
ATfe® w19 & forg a5 w1 ‘Go’ fowr Faaw forfve & avEw
T ‘No-Go’ R sraaa &t stfersaw forfie & sy & 21

A= E A&7 (Essential features)

F A TART § ST AT THEH TG 8i AT | T qTAT:
fEfa & s ATl ereE & 99 o % 3 e fae
giar & | IeTeewr & forw afe 0.02 mm, # TeRE a9 & &
fore At &t 0.002 mm, @F Fifed aEsr 8q TR = ST
=rfeu|

AT T ge-Be AT FARORET TT ATIHA & HILOT TALLET
gaT =Tfey |

T I AN FF ST Ayl

AEEr & qeume & g 'Go’ A # ‘No-Go’ iy & v
T ST @1 - ‘No- Go’ R & afiw 2fteer ax uw
T ot FTeT AT 8, a1t 39 'Go’ R & e awe 5 ')
F @ At I AT AT S 2|

£ i A BT AT o e 2|

IATEA | TART T S aret I & Tk (Types of gagues

used in production)

1 fafee 3=

2 o aw

3 A

4 fg& =

5 fyor yEfem a9

6 T AN

7 e

8 wHuiaT A

9 AW I

TS TAAA(Selective assembly)

Fig & 9a9TcT% Ta AX I9-TcTs daioti § 3T=T¢ S e
7 € (Fig 2) & ¥ @ & 72 & a7 UF diee I¥ &9 Hhal &
T T & AT GIHT ThT ATk T T © FAT ST FHH ST
T if% g forg rfafRes qotft #t oot & a9 T 99ar &7

85



Fig 2

- =
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”j

SELECTIVE ASSEMBLY

FIN3214112

Y st "@are= (Non - selective assembly)

TF & A5 UF TS & dtee T F1g Wl 7 T AT & T THL
& TSI il & 36T ST @b & q9T @= A AT ST g 2|
e oY T € Fifte fafe oo (spare parts) smaTHT
# firer s 2 (Fig 2)

Fig 3
—_
| k |
- =
N\, /!
N/
"/
>\
SN
N
— ya AN
i 1 N, :q
| ]
| ﬂ
NON-SELECTIVE ASSEMBLY @
INTERCHANGABILITY 5
N
[32]
z
[

N TAATHE FAAA | JFIat F = g R aaeaar
(interchangeability) Rt 21

ATYE SNHART ITATET AT TSR H FAATHF AT
F &3 STE ALY & etents o fany afkferfet 7 s o fr
ST 21

g smenf¥a womelt (Hole basic system)

forfere v fore &t ws worrelt # stet fafsmr ot & foe o &g
oz &t aEs R Tl € Y ATwe # AIES TedT aadt @ a8t
o &g emafRa et #er Sar & |

fox sl et & fow % forg qaya e #1 d@Fa 2 |
7T & FAITH (7 F1 Fmw fa=em = ¢ 58 g« 3% (basic hole)
FeT ST 2(Fig 4)

Fig 4

HOLE

ZERO LINE

BASIC HOLE

FIN3214114

TR TR Somet(Shaft basis system) (Fig 5)

Fig 5

ZERO LINE

SHAFT

BASIC
SHAFT

FIN3214115

forfire wd fibe &Y ws someft & sret fafsw &t & fe o &g
RS &1 ATE RIT TEdl & A (57 &7 @15 Jed! agdl © aef
TH ITHE ATITRA TUMET F&T AT & | MThe. ATTRA Jrredr
# e % forg qerve frmrer &7 dah H g STran @ | 7w gaforg
€ FifH H e &1 FET fa=ee = ¢ 8 qo e (basic
shaft) #=1 Sar @

Afrwax g AraTRa Jurelt sreTE STt @ | ae gafo @ &
fohe 7 Tt v fAsfT #eaT & 1% oTwe Y AT #f agaT AftE
AT AT & FA% T8 Tl qTesT Shil T gasht TaeTr fog
FT ATe § qREd FeAT JfeE F3A ear e | gud sl g
T F forw g ST FT ST & R ST @

g smemRa wd wmwe smaTRA FiAT & forw i A & e
Fig 6 & wefiia f&g m 21

Fig 6 § TOLZONE OF HOLE
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

BASIC SIZE

EXAMPLES ILLUSTRATING THE
HOLE BASIS AND SHAFT BASIS
SYSTEM

FIN3214116

86 v "t ue fafemior - fhew ¢ (NSQF & - 5) @ v 3.2.141 8 awifte Rreaia



wE areE e fatm (CG & M)
e (Fitter) - aw v 3.2.142 - 3.2.143 & wwitte Reziw

@t (Bearings)

IEAW ¢ T A & o A o fAmfofed w Fe av et
o faf & wiew A

o = fafat & foverd e

o e fafR stw awe R &1 a5

o F1o o v SoE TRt & quE Fwe

femfar /| 22 (What are bearings?)

R et St St ¥, sret T  ander wf @ 21w
quifer, STATR AT 27 ST A HeR & w1

foafRw saelt a1 Jomaely &1 uF o et @, S srdveet |
3T qT¢ & G AT ThehY T@ar & |

foafiar & sraw=war (The need for bearings)

faafir us s@wEelt @3aAT StaT dATEe &1 UF AW @ S
STEAT & A A Y TS AT © STFAT TAae & €9 § H
FAT & | 3 A R & a%ar ¢ fag foafor i o e
iy At uTed & #@fAd STEer G s @ e it Fig 2
TN TFaT 37 FHAT Tt Ht dgeh &7 8 |

FIN3214211

Farfir qard & Freforfa Qo e =R
G

- Wt % s fS@T #7 8t @%, a1 wA Jfa<redt s A1y |
- =3t foEmEe TuFwar gt ARy |

- IETE AT AL FF qe1 A HH A1 A1 |

- faafr ade & S # g @A § qE eAr A1yl

FIN3214212

- e & Rrfa &t @ e s Jieu |
- @ o # A€ @ERT § W, JHE TAH TAAF FH - 9% H Geb ©T @ Aol 34 & forg|
jﬂﬁﬁﬁw%msﬁﬁ%ﬁaﬁ%%ﬁw . S e o v

- TR & R B #W A W w & fawl
T Faey I e e W A awdt 2| ferafer et fRTgETe wE | At S @
IgI (Uses) AL .

- et faarfRar
faafRar fae & forw ST & St &

- M9 HT U (Ao @ ¥ @8RT 9 a9 9%ed & oy
(Figs 1 and 2)
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arer fe=f¥ar (Plain bearings)

T T AR F e v F=AT gu 7 e Gl
AT ST a7 gee faafar sean 2|

Breftm a1 siwa« fmRaT (Radial or journal bearing)

Fig 3

FIN3214213

gy fqaffn (Thrust bearing)

Fig4

e
VA N N
zad e, foafar &Y a7 & @AW giar &1 (Fig 4)

grer femfn & fwiwand (Characteristics of plain bear-
ings)

FIN3214214

Fig 5

)

Trer femfRar & s (Types of plain bearings)
ata feaf¥aT (Solid bearings) (Fig 6)

Fig 6

FIN3214216

F g & AR § AT qerd F a9 gid & quT Hiowe F gu
AT FRE ATALA (0T # 96 e & gu et 2|

fawe faaf (Split bearings) (Fig 7)

ﬂ:) FIN3214217

T foafar og § a0 gt @ aur ey e & e
ST 2

wa: @¥faa go R (Self-aligning bush bearings)

(Fig 8)
Fig 8
@ T
== 3
—_— I —_ g
v
R N . :
- ; ]

& | FIN3214215

¥ faafRar daeme smghr are &ia 21 (Figs 3 and 5) @
g 7 fihe & 2|

i ferfar it e & @1 T YA od gU UF W 9 @l
ST &1 59 339 & forg e # gw fe O oAt & serar
IR ATET AT T T & Faen Edl ¢ | (Fig 5)

70 TR ¥, e faafRar aur auid agved & g 9T & wr
FS HOA FE@T AT = atar &, at @a: §@w & oy
foafRar gor & faviw wfa & S= faar strar 2|

88 i "wEit e fafemtor - fkew 0 (NSQF @@ - 5) : stvamw 3.2.142 - 3.2.143 & wwitew fraia



TR wge faaf¥aT (Adjustable slide bearing) (Fig 9)

Fig 9
BEARING BUSH

S |
SLOTTED RING NUT

T Teitive Fam & fiast T 9t | & &= 2id ¢ 3fa
fore T TferT Teiveew & &= aam g3 i glafeaa & &
fero TiferT wefiteg &1 & @ ot @ | 3 fiaer e an winfees
% a9 g 2|

gra-feafar (Ball-bearings)

arer faafdr a+ft g & faafim 9 & qatfees Suat eF areh
fa=far 21 (Fig 11)

FIN3214219

2 gHT & faaf & e & qumEiee # Sger wdr 2|
T & ugoede & fou faafR, esfonr & dufka fog & fe
et 2| foafar &t 72 & g e fr S 2|

Tyt femfRar (Anti-friction bearing)

ayuredt faafn & ame @@ (General features of
anti-friction bearings)

3 foafr & gu arer srema, @ qar W) (cage) &t 21
(Fig 10)

Fig 10

BALL CAGE

BALL CAGE

INNER RACE

FIN321421A

OUTER RACE

TR are da@a (Rolling elements)

¥ Fi@ TR AT, T qAY, a¥a a1 gz oy ffw
At ¥ faed €1 F wifewm ar wiw-fswa e # =4 edr
¢ forast aag srafia ar aiferr & g2 & 2|

3[H (Races)

Tt T TR W "= A7 39 A4 @i €, S AfenT Teltdwd
P MES FA 2| F I=9 U wiEw & a1 wi-fAed S &
a9 g g1 ¥ Folx, wrqufia qur aiferer 5% gu = 2|
fis=T (Cage)

T Tl Tt 37T & T fUSTY 1T 37T 3T vear 2|
g % UTeNT Teflied & X bunching up & & @T|

Fig 11
OUTER RACE

INNER RACE
/ BALL SEPARATING CAGE
7

FIN321421B

& off 37 ™ fog =me & o amE: aed o aterE
TAT WX IS & &THAT & aF AT i Aret 2id & | I faafRam
F ASTE G AW & FH el & | ASTE (AT wars) &1 =9 &
FgId o faafat & e F#9 g €| stits ¥ dwifas
T & ¥ TS ArS FeA & fory &, T YA IR F qvA W+,
Feftr o it Wedt F AT gar 2|

q: "@¢faa st @i (Self-aligning ball-bearings)
(Fig 12)

Fig 12 \\\
—HR
77
777 o
IC. O

7 I &1 R & aedt W § us Mo B giar e | ae
faafiar seaer e # IST TFHAT &, ST WIS F AEIE@I F

FIROT TS FaAT g3 ot |
Tre fe=fr & s (Ball bearing types)

e foafRa 7o &7 & i @R F 8 2| fes afewax
ST fEFaT SET € S 39 TR © IR aw e sfr
2 | Ieae amar fafar &t ger w7 WRew @ F fow G star

o qreeit ud fafemior : few ¢ (NSQF @@ - 5) @ s 3.2.142 - 3.2.143 & awifaw fraia 89



& afe TewE wER ST #t fR-f) #9928 Two R
AT I I IS & ISMT MU 35% AT sae fegar foafar
HY g€ TR T AT W9 F Tool § 98 AT & A IqAA
foafiar sifasrew @ i S8 e, sfieet ... =0 4 & arr

gafsta faar strar 2|

U Ut ster =R (Single row ball bearing)

I Gk &t faarfRar ue afve & arg et @ | 3 foarfRar erefir
aed & ArI-ard Brefter W &t &9 & forg 90° siwr & Fror 9¥
Bt ATEAT o A FIUT HT HIH B B FBT AT & (TT o)
H & TH MY A & A ¥ &1 % forg arer stferswaw farda
AT Ht Fgafa &= & forg ger I S € #ur F @k are
¥ AT AT 3= UF o w9 G A e gtar 2

Taw vfw ser fermf¥a (Double row ball bearing)
(Fig 13)

Fig 13

FIN321421D

3H a1 Foft de =Jre ol & ot - gadt wdt & 5\
THTY & A =BT LfSAT F3ILAT BT & AT AT T VT TATST
H Tt | FSEAT IS St 2|

g Fwoig Hodh T fafr smad-ame 1o @ 3@ R %
AT § 3% g 9 guTa | que raftr i feae F3rear st
2| AT TR THET T EAT & A IHE H TeAd AL AT
FFE & forg 1firs AT 93T XA € S (ATHA-AqTHA ) AT
& FAT & A YT ofte =l & | A 9T 9% Tl 9T
AT FgHE & oI ferw ATt st @

(depitcs) X 3t Fivftr @9 ater foerfRar sTA=-ame gwTE av
AT TedT = UH Ao ¥ ot afyw die &1 gfaey yee
FIAT T | SIS A T ATS HHAT TH 7 & Are &war 1.62
U ST & | TRt aF & I=F AtfeT & forg i ar i wivfi
A faafar & s ame § war SmEr 2|

90 o qreei ud fafemior : few : (NSQF @ - 5)

Taw ¥ (qfw) are femf¥ar & @vw (Advantages of double
row ball bearings)

1 z9a A arer foafr siftes Ieaer 9 it Sorar & T of
fawmm =T @ (combined) IRFT AT I AT ATHAR TX
3w ferfaat & Swei o oa @) et R e
JATTHE =T AT ATHe THe (OD) & AT UF I i
SHAT & Tf gt 21 .

2 sao O faafim & i oY e =@ & a1y uhd O &
THTT ST SITAT & Ao &7 T Tehel T 31 STT&T ferehaY
TAnT far e 21

3 Taa I (row) I fSafar & Fo enfdis o\t & dra-ary
(handing) T T9T¢ T % o0 usher o afa faaRT &
AE &Har 2|

Ta A (row) FohT daw arer =t (Double row anglar

contact ball bearings)

Tt I &t dud el faafRa # s = § 0w F 9w s
ST FUAT SATAT & | FTF 31X (raceways) AE ATET & = TIh
# e o Y foafRar & srer ax srer & St @ siv YRae =
30° H % HTEUT 1 ST & | ATHT &7 & frer 4 i fe=fRar
& TH AT ATHA e+ I¥ &1 FLdT 2| 3ia¥ 72 & fF soat
T it @9 F1er 7 AT UE o stafiw W &Y S
TqHAT & Sel T Uy o= & =T FeNT-eT el & ST
Haoe g ¢ % gl ffew & & s Gome (suitable) &
afdse dte #iY 7&fiT e &1 aamEfoT F3 % oy ST g
gl

TAA I HIUT HI aT @A 3T FHATHF H@AT § I AT
g

* 5200 @dT g ATE, I=F (A I ST AT F T12H/
B FIX a1 (BALL) =ma &7 S o sirar &1

* 5300 ¥@aT 9T At dit i # A/afa T a8 ;A=
T (BALL) & ST f3ham St 21

: T 3.2.142 - 3.2.143 | "t Reaia



e " ga fatemior (CG & M)
e (Fitter) - i

st 3.2.144 3w 3.2.145 |/ wwta Rt

T s g2 R (Roller & needle bearings)

IEAW : W AW F 9 § o fawaforfd w0 axA A g

o AR AT Area i & a7
o o7 R & g Taqnn
o fafd @ T goredr samn

Tew @l (Roller bearings) (Fig 1)

e foafir aed 7 fidd 7@ § @E=r a g W & a1
forerdt & | gasT =7, 5 39 &7 |6 FEA F ATEIIEAT 8, 30
7T AT Fxar 21 der fauRy aw e @i &t S
AT T ATEs 5 ater faRa & sfasw Gl 9w #t em
& forg &t 21

Fig 1

|
|
FIN3214411

wa: "efaa dwe famfa (Self aligning roller bearings)
(Fig 2)

Fig 2

|

T
E é I E

\
FIN3214412

@ TfEa Ty fafr & S aeR & T q9T Sl
T H A ATHR F TAX T qTel 37 | Mo g aar &1
Fgd w1 B ww & fom aed dfe da faafar of
ITTH 2 2|

g fafar (Needle bearings)

Igd B¢ AW & U, e freedr Tow #F=d €, #t (Fig 3) &
TEAT 4T €| 39 T # S et uw Iwnr & S 8,
st efomr # faaf & @ifaa e & sro T &1 aedh
=re gfadfaa gtar 81 Fig 4 # gamar s § fee 5 go
Frea gurier T &, A AU TR § g fhe b gu 2|
7a feomes # Aied e SAa % qwd § et 2|

Fig 3

|
g
I
FIN3214413

Fig 4

e —— i

FIN3214414

FOT 79 St AR (Angular contact ball-bearing)

T faafiw aefiw o & O oy B W #F a9 F oo oft
fesmgm &Y g2 2| (Fig 5) # & g atar faaflRa (vwa
tfer) Fortar T 2
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Fig 5

|

!

I
FIN3214415

Tafka Tt fe=fa (Tapered roller bearings) (Fig 6)

T I & AET 9% 9 & o F forg ST & S 2|
et frefter e & srder srefior e 1fess &7, 9o W a7 due
9 aTer dUY e R o i e 21

T foafRar aer T foum & gwe o & forg 18 € 2 | Stet W
e e, e fRr s T R d w e &
T ST TifRT |

Fig6

FIN3214416

YR Sia-fed T (Thrust ball-bearing)

¥ fourfRr 3 oe Wi &R & forg vl 8ia =1 (Fig 11) g
T e off Bl w7 & 't @) fame e el Sft
Suerer (Fig 12) €, st &fasr Ry gve & off o "adt 21

Fig 7

Gd T 22
= QD= N = QP2
(SN ‘ I\‘Q

FIN3214417

Fig 8

FIN3214418

FARAT AT AT T A AT W BT & | I A A=Wl
A¥E & AT q¢T a9 W@ A¢ at § g qur e
afdm & &1

Tfert =+ (Rolling contact)

Qe Freare ST wit uodt fhaamer AFfT off #Fed €1 @@
FafRT & gurd arer Teliie § et b giar & S &@irfer
o & FTHT FH glaT € | a1 AT § @ gulE giar o
& Ter fafar § aga qwd gar 21

Fig 9

COMPONENTS OF BALL BEARING

FIN3214419

fert Tee (Rolling elements) (Fig 1)

Tfert wefide fiafr § ar qor e g 2
ELER]

- ™ |

- & T qad

- R I F

Y ¥ ATIST I q9T a1 T Aed 1 IR i€ i @i
Fea € | =ty qré dgfir e, afenr e & f&fa & oo
T HLAT 2 |
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7w (Materials)

TS FT T qAT TR F FTlerer &1 fAEer, e,
T S & fAatr § fofas 2 21

waferdt (fafader forar), wwiide %few e (de &
gfaereft) ST J1feT qur ATRE 9t & Y6 sMT AR

st fhe #1 \@=a (Importance of proper fit)

AferT Fae fafw & 3fa fre, a0 # o= oy
gfafeaa #xar €1 aft fafke aga eme e 8, &t Ak
W BT AW | 3HE IR @ET 98 9T § Y9 @34 8t
STt | Afe ARG aga ST s af a8 afs A8 o T | o
3fea fie afa smawas €|

AT SATIANT A 99 e (Frgear) g7 <=1 &t at, sfiafes
T W T STTHIE (e BN qoT aredl I8 § Farsl I e
T | Ry (for) frvea & &0 § 99 aedl | qef
A &7 A aret ¥ J97 &9 F AT §e¥hed fhe g aur
3¢ W auT fEved & A FAts @ fhe gR | ergens aur
remae # ffy, ate, e qur il & g ax fAsf s
gl

feafar =TT (Bearing mounting)

Fafr afier aga d@vw & arg st €| 59 AT #=it
forvee § arge fhe fFar STaT @ av, §9¢ & %9 9¥ 3T oRrET
=1l (Fig 10) afe F=Rr it e=fET & g@m@r st € ¥,
T W IR I AT AR | (Fig 11)

SLEEVE —»W

Fig 10

INNER RAVE

INNER RAVE

FIN321441A

ITHE AT BTN IX 90 JATheTT A H [F8F @l 9
Frafir fre &t ot €1

Fig 11

l

SLEEVE ——
%W%

/‘M/J\/\/\/é

ﬁ? FIN321441B

el fafr w aefisT wia Tar F9% a7 (Fig 12) #19%
f¥oe aur 9% F ST | fe & ST 2|

Fig 12

TAP AROUND
RACE BEING
2 FITTED

FIN321441C

AIEE FT T aTedl ©T H IT% B GHETR dF S g
eyl

IR FF T FF F ® &F aw e & @7 F guEae
AT ITHS T 78T & FHHIOT ¢ 07 & |

s 3fya faRa gaw Iuae T & ar, fafer & ferfa #&
T & forg s dee A f3we ST & A7 gedr € | I
% 3¢ Y9 X EEF (e 347) Fd 97 39 Fig 13 # Foa
TT AR W & fAadd @rEe 9 wifaefier &1 & &@Ed FA0
Trfeu |

v qreei ud fafemior : few : (NSQF & - 5) @ s 3.2.144 3w 3.2.145 & awifaa Ria 93



Fig 13

FIN321441D

afg o F = | qiaR® great (Fig 14) a1 awedr giet &t
At I AR &t 7SS FA J ITANT AT ST FeaT B

Fig 14

SHAFT WITH INTERNAL THREAD FACILITATES MOUNTING

fvgided Toe AR & AT AT qed & @dT 9 q
AIIUE AT SATAT € | TS A AT i TR & A T8 AARE
1 &t wreve FY qur R aedt | # AT a9 F AqEd
& @t | (Fig 15)

FIN321441E

Fig 15

FIN321441F

St o fihe & o1fi aie ot ar e & oft Bt e @1
9T FEAT AU | O fhe & forw Fig 16 391U U igAr
ATARE T & d & G § AT THA99 (THR) HF ATq9qehal
q¥ f9% #3d gU 90° & 120°C & & &= 33491 gifen fafer &
T FeAr =Rl (Fig 17)

e sreae S s fdt oft forfa & 140°C & sifes o
FEAT TR

FART FT FAX FT AT I FLA &F TG ST FTAARSE
FeAIRT Ft 9% #2 | (Fig 18) o« Fi=far & ssfonT & aifds
4 & at Fafar # Fifwr (3ver FwA arer) =@ (-5 to -
20°c) & 3veT fFa ST =Ty aur esfi F sieY avadr &
AT AfRY|

Fig 16

FIN321441G

OIL HEATING OF BEARING

Fig 17

FIN321441H

Fig 18

FIN321441]

fafRo & safs G # 30 aiX F g e e
TSTeY &g 9 a1 frugre witg 9 a9 geved fhe & amy
A1Rve faar ST =Ry s SR #t qa fLSge 1w =%
STAT & Af SHHT Se4 FAIRH FH & AT € | Felie | ravarsh
AT F e & fatar anr [{y w dew & fwxw G o
HqHId & | FAE # (Fig 18) H I MU SIFAT ATAT SATAT
gl

Frafi it Remsfean (Bearing dismounting)

Fafr it fewsfoaT &t Ifa gor & vt & Ifea aEgmr
F | AT =rfev | afe 3fed gw AE Ry 9 & aur |
T FT g A2l AT Srar €, at i @ g awdr @
AT I T BT q@FAT 2 |

TR HT ITANT Fd TAT AL & Gl a7 o &l AT
& arg @ =Rl (Fig 19) 8 &8 # dia atet & &l
ferfer & o &t glaar & fog 87 g wie (Fig 20) &7 ST
FXd & fored fF qame AfaRs @ o o, 3t W F o & 9

94 v qeet ue fafemior - fhew ¢ (NSQF &R - 5) : ™ 3.2.144 ¥ 3.2.145 & wwitya fraia



faoiT 9o < (Fig 21) # ST e smar € g &
= Fae stiafR® ™ 9% |

Fig 19

FIN321441J

Fig 20

FIN321441K

Fig 21

FIN321441L

SrerEad (A F AHA aTed) gA¢ R @y et F fog
ERfnT § aredy 1 § davthe fhe e at SR #1 fkmrsue
X & forg Fig 22 # qorfar 73 SR Iae (di=e atet) o
&t aret 7 & ar AT S a9@har 2|

Fig 22

FIN321441M

femrsfoeT & wfwar &1 gl sws a7 & forg dewgensfA
T FARAT w1 AART g F o F F o Fig 23 #
goTty 7Y ST fEfee far stra aar €1

Fig 23

FIN321441N

@Y a1 @@ (Care and maintenance)

TF A= SR F q9 d% qel el ATy oa & a8
A AEET T B

AR & TE/gd & b qaEeer § I9ed At Sr
ey | we 9 SR ek & aF a1 ¥ ¥ 4w
gAT =Ry

#foeT qur fewmsfen & Sfua o aur @&t awdis #
qree faar ST wifee | | wEwEelt & W T aur
ame % forw Ifea wie & =aer 1|

SR &t #ieft Tie 720 & A ARy

FART FT T SATAT § T AS FIAT AR | TH FIA & T
7% gAfTaa s o & F:3 ff gehtave & T 7 @ |
Fafar & geieem & forg Faa ReAves I aur Farfrer
& TGS HT IJTANT X |

o qreeit ud fafemior : fRew : (NSQF @ - 5) @ s 3.2.144 3w 3.2.145 & "wifaa Rgia 95



I g e fatser (CG & M)
fev (Fitter) - =

st 3.2.146 3w 3.2.147 |/ wwtaa Rt

feaf et (Bearing materials)

SEAW : g9 AW F 9 ¥ o9 fawforfed w6 axA & At gt i

« qrar foafar gerat & ont wt

o grer fEfin T @ & T amE: STEnT # a@ JW A 99y & A S aqrEr

o fafire feafar gert # feeamd samET)

o foafir & ST & At uarat # Sy qumett &

AT O e A1fer | g faafar gerat § Aot

or &R =TfRul

grrd: faafir garrt & fafafea o e afeo)

- fafRe & go &t e F fow =St ST Harewdar el
=feu|

- FTATEY AT FEd & S 7 iAWy eHr el

- ®% w9 ¥ faga gu faer arve ar 3@ ate Wl @ 9
HET FIA H qTAE BT ATRY |

- qifSd a™ & 9T F w1 FLA B J=AT ST FRT |

- T qUT A G qerY A dde q¥ Nued & FiE qun
ZHF HILT AHE IT FARIST A H The & TehaT & |

- foamEe qd &t FivEar S TRyl

- T ATAT | FEEVAT q9T daq8 & AfafEaar @ afagid
F & g F© fAgd 8| & a g J1eu|

foafR werd (mmer fmfRar) (Bearing materials) (Plain

bearings)

=Ee #eA (White metal)

fafere @Tew aTe =g Jed F F3 THR & ATIAE | ST
faFam ST 21

=3 oo AT at faa a1 o< uria e 2| o a9 =Ee #ea
&t I afde deoT Fer Sar 2|

T3¢ Hed Fafar odig # 8 AT § SO¢ a9 G o
faferar st # 2 2|

o7 faafar qeret &t gorn # =g dead faFfar it W I
F AWAT FH BT & | AT q@A T 37 G1q &1 &THAT FH (el 2 |
3T I FT Y A & U At =ge dewd B 9wd quqr &
dfd & e = arwed aF gfaerdy 9aqrf #t e 9 2 |

96

Fefhaw senRa Bt emg (Cadmium based alloy)

I TAE & AT BEE Wed (A @ oae Afvw gwme
wfa<ty gtar €, fg & o wfaerdt #7 & €1 &7 uaw |
AHTA: T8 A1 | (ad, ST @ f@w g 2|

T A & a1 =1Ee I d19 9¥ F HT Gohell & q9T gt
WY IS &1 &Har e gidr 2|

et Hrar fsrengd (Copper lead alloys)

I ATET qAT HE@T AT §| 3AW FSTHAW AA1RA UAT AT
AT HTX IS HY &THAT 7feF St & TFuT 1 FeA &7 A
=T5e Hed Gl #t e «fes gt & | 98 uary &t sgér
AT % forg Iwr fahem Smar @1 9| ' 7 Wi U
foafRar T exareT T soifdes AieT T ATYWT |l 9T A &

st % forg
AT A aur fw Fitwr (F7@0) (Lead bronze and tin bronze)

A TS § T 25% o 9T & st & 10% a6 drar Siar
g1 & famr fft sfiew & (e & o) ar & afdr &
her TR & e ITANT B ST v 2|

3 faafRar weradt W qur v wfie § ST @t A 2 |

TgHiteeA & fsor (Aluminium alloys)

I " 7 oA, ffoeta, aefiem, fea a1 w1 @ &=
gu vt oft faafar ang & ave ST famar St 21
AT 20 & 30% aF & a1 3% aF dqid qTe TGHIH
T F@ St g F forg aiw et & wftwmw
& A 2|

IE FIX AR & forg ATy ST | 3= ATy T & g1
F forwfaa w9 F fore el @ swaa & &= afrfe
FATAE FAT ATTHF 2 |

foafRwt & forg == T Som &t &9 ar, g a7 17 gareshdn
% forg stavers faw qur & Ao vegHifeew wate o fred 2|



goat @ter (Cast iron)

Tl @R B Eedl AT AT B AT F ATIAT F forg
faafir g #t ave Sw T s 2|

e watm (Sintered alloys)

faafr a1gu S @ a1 de Fi9, AR, "ead ®id o org
# fogar yam #ea gu el wfmr swr aam o €| fefar
gftar & a9 3 faERe &t de=ET wWeil  dr € = qfyw
AT & dcl &1 ATEdT & AT dof H g7 ¥k ¥@dr & &
faarRar amafas ST & @a: @fa sar & ga 2| F faafar
3 ferfoet & Swanft gia @, et =ed #¥AT & &tar 2|

@R (Plastics)

e ge & wnfes ffofaa swon a o i a@
ST far S 2|

- S % wfq =S fa<teswar

- e gfsar

- fafSr et & emETr @ g I

- gl SavEE T8

I AT ©T & ITA & S e ©ifees gere 8

Affes fatfoa

LIREICH

THATT
afmee feifem (Laminated phenolics)
3R FAT GW0, TR A1 fatfos W & ar awe e
TAT o1 veTS Al 8| g9 9arf & ST Harewhdar FH e 2 |
3H ST § I qrHE qAT HEHTUERAT FT W ST & | T4

e & a¥r g% faafr & sver #A vt gfawr &
=rfeT|

aa (Nylon)

F T HH AR & AIAET § AN AT AT & | AT v
foafiw & wea &t sawEwar TEF gl 8, #itd g0 @
wed & U B 2

TwA (Teflon)

39 ST § @ Wed & U AT & ATHA & Ffaret 9
O UTT AT AE I AAT H ATT e FT T & | 369 7are
FT qA ATAF AT & TAT AKX T & &AqAT FH Sl |

9T & aF 91 & e & o & i S gy 81 9fe T
e 7Y giar & ar are gear © See R 9
gT JHA AT & FA(Y (A Folhe 1 AT HAT ATY |
IE 3 9 % 919 UF A & ©F # ey 9 #dr g o
wed & €T H AT Jar 2

e TF TSTH & ST AXA €Y, A& A A 3 ET H AT
gar & o weftw &Y sfaw o ag & fow e o @
HETEYUl WRT HT @8l T@d g¢ AN & Sad & o q9 q%
TATAT ST THAT & TS TN Y I el &t griva Tadr &
S AT 9T &V (Corrosion) & SETAT & S T FY FH FEAT
gl

WE® T ITART HX 329 (Purposes of using lubricants)

Y HH FIAT ©
forama & Ot @
s & F=mEr §

e e #%= § Agg Fear
T ATAT USATHE FT ST FAT &
HeATOT § AT &

A3 7 g&TAT H Ferdr &

o qreei ud fafemior : few © (NSQF @ - 5) @ s 3.2.146 3w 3.2.147 & awitya Raia 97



I g e fatser (CG & M)
fev (Fitter) - =

v 3.2.148 & 3.2.150 & wwifya Rreia

"areor Y o a0 (Prevention of corrosion)

SEAW : 39 AW F 0 | o Ffofed w9 aw A e

o FR F O T T A IR TEA FT ATTRFRAT Fart
o AT & VHAW H TEIA & TR § Fawent

o ST i AW F forg ol angett wET w1 aafeat w1 A qaren

o fafrr dew afear & s & sawEn
« faftrr ag wReneRw TR & ST & SR |/ aen
o S fEfe # JeW F9 F1 STEw Sann |

F HF ST A TR | ek TR FY J@IHAT qarait(The
importance of keeping the work free from rust and
corrosion)

ST AT UF SXAAH AR &, S8 ATel A S (30T amgsit
&t fify i & @7 AT € | S, derer S € @, AT aw wer
FT T T IAST A 1@t 1 v FAT & | ST 0F
ATt hwar & foraw dte i ar arey i AgEdi 7 st
F Ty afhar war & Saa BRE AfwEe oY eEgiaEe
STITEA BHAT © S, ATST ST IJEHT (7T argett Hi €y i &
fircge #¥ar € | g7 arnlt &1 FHSR ST A sifaw fFrwear
ST GRUH & | SATETAR ATel ST ST a7 engett 7 JTar
FIA & (FD IIMEI T F IEIATRA AR IR I TaTE,
AT S O, Y@ g, Se ofe) | grg & e &t
firrae & aote & 37 GXaATe, eHY STiEEe T, SN @Ry
T STeraTer IR YT S 9T | 3Aforg S &t A v
2 T8 %% a¥e A {31 1ar @ S frearawor, 9far Fwifer g |

ATHT AT 5T 9T T AT @ $1 qiefFea Hifer aqama
g, ST T AT F TUF § AT & | ATARA AT LA § ST FH
ATF AT FAT BT € | T A AFHAT 7Y, TR
T IwfET & forw aw agd saws € & S & e ar
FaTa faeT | S A uw Aty defos wefRaer w wiefFea
FIEH AT AT TRARTIT Aae q%F SO & T AT HH FXA & &
FIRT TATAT ST & =T 2|

AT F ATHT * w9 # IR (Protective treatment
of metal surface)

ST fhy U aiefFea diede &1 g A aw fAede #=ar @

- WeREw Ed FHT a r ga 2|
- IuE U oW # SR
- grarEeer Ed g8 dTae 8 ET 8|

FOE & ga1a IO @rg fAftwt € = et & dcfow

98

FoT Torede FET q4T AT Heford FTo Towee Fifer &
a0 faam S awar g1

ATATA: IAATT FT AT arent wewra i wifdn
(Commonly used metallic corrosion-resisting
coatings)

- 7 R (Fregfim)
o TR

o TS

o HTW W

o WEITH

TreamEgwT (Galvanizing)

0 fafyr & v & it % & Fie BT 9 21 ee
TeamTgtorT & forg adfier &t aX%a &1 @ X & fou s9
Ted T HERRF AT IR FEFIAANRF URE § ST AT &
a7 fh ik FeTierEe & Ay T 3T AT 2 | 39% a8 39
foorer e # gamT S @ | F-FAT o AT § g
=T STTaT @ S SEe 99E 97 U 98 qieTs &ar 2|

51 a1 F aTT T AT 4500 3T 465°C F HeF ST L@l
ST 21 gF U TH addg & R arex atr # ;= (F)
faFar StaT 2| AEATEfonT EEvad diee U Ag TET adr
ame St fafser aramEeer & et § e = @ 59
forg &t ot 21 7w fafy aga fwwde @) 9= Fr w5 @
3 fRfa & T8 X Gl & TAT FEHN AT HH v 2 |

ATt (Electroplating)

FE Wl Ft THUE IT TAFL AT i 6T ST HHAT & AT 39
fafer &t soagiifeT Fed 8| TATEfeT & FFiHe FT aThg
F SHRIST AT TefFed T & 29 & 9 Weford BT &
Fie fFar ST 2|



Fig 1
LOW VOLTAGE
HEAVY CURRENT
DC SUPPLY
—

®

ELECTROLYTE
A\

ANODE ANODE
A\ VAN

CATHODE
(WORK TO BE COATED)

seFgrfenT fafr § e &t I awelt FeHe # geEgeEe
FEATY T ATA TR[EAT A FATAT AT & | W &0 A arev
FAC F AT & Fe DC q@TE HfeT qier & SArehe Fole
FATT T €| (Fig 1) afdhe &1 Q21 2 F forg aw@rg & wifsfes
T F FAFCE TATS H W TAFZIATZE § FaATAT AT 2 |

FIN3214811

TAFZIATRE HEA & SFATH Fl AATE FLAT € AT FHAE FAS
T feufsre gid 2 | TAte ATegaa & @%d & a9 JHT Hed  an
gia 2| St @fdT Fwee & avea & 9 8 S A,
FaT a1 & |

TS UAS A B1d &, IIEXW & forg e | 07 aw &
TATS etagieted fafer & afiaer &t Fad 1 9 | ST
g gl

Fig 2

7
v

FIN3214812

PROPORTIONAL REDUCTION OF CLAD BILLET

fafer & forg ST fg s @1

FAfem (Cladding)

7 ae fafy & e a9 deq qur oW gfaadt dea @it
Ffe &t Fifore faced &t T ar gt fa Sar €1 a9 dea
AT FAfET Y AeE, FgIE § FH & | (Fig 2) @
FITAT & FT THAAT & AT T 2|

Rew ®ET (Metal spraying)

FUST, G IMFE HI a9 & (o0 G¥F H GG o
A AT & S99 & forg ¥\ Aeew & Aed & FifeT &
arr & far smar 2| 3@ fafy § #dew & fae gu o #
aHd T & AT STaT @) S o=t ave & EnRfiw aur fiie
LT Eldl & Aeed & & XA H ITANT & et ATHTT
Teed-H1x, 5%, a9, FE &a, &g & |

dHdw= (Cementation)

¢Tq &1 @de & g9 & forg & e A dFem afeat s
gl

« ST (FifEw Fife)
o FerEfr (FifrEe w@ifdT)
 FEE (FfET FfET)
AARERAT (Sherardising)

@ fafyr & gade #t 72t tfe & gamae ar R =t &
AT T ST 21 5% R e aesy # ma g gy '
AT ® @Y ATET & JAT T 370°C FRTERET ara a¥
fFar smar 2| | & fog foem o gy e & g w
frsf Fzar 21 W aeey SREW & e aafE § ais 8t
ST & T A/ gexhefors FSe A F31Y a9T qur
AIY FATET | AAREFHA FAE B FAE FS TH W AL
% are 4féw F forw o=t fra swTft |

FARTERET (Calorising)

7z fafyr afRinr & St & & af ST R @ T
T HITIH Sar qar T T T ar 850° C #i¥ 1000°C &
7 &ar €1 38 T & FAMC ST F TG Hf U ITIT AT
smar 21 37 fafr & sxrenfer & shar = amT aur s=
SATEAT &1 ATTTIHAT BT 2|

AT (Chromising)

7% AT R (erfers) wxdhe &Y @er #3dt €| Fmismr
S AT J% F U HIIH SAFATES o7 HIHEAA 98T &
1300° & 1400°C F AT I HIFFTH F AT & T &
forg EEgiem & At § a% (§%1) T smar 2| 7 fafy
HETT & TAT §7 FHIU 57 Haol Iel LT 9T fHaT J1ar & et
Aferss T=ma #¥ avEEAr gr 2 |

FIATER ¥ TR fF weas & S i ase & qi"r # qae
F G FeAT &

i "weht e fafemtor : fkew 0 (NSQF @R - 5) : stvm 3.2.148 - 3.2.150 & wwitee Rraia 99



&= (Zinc)

g 847 § §© 0T 1@ & d18 Aq8 T FAE B0 HIST aodl
& T g€ WiefFea (Fama) frew &t ave &1 FAT & | S @
% AT f-eE A et A1t 2 | JE HIET ot dea ¥ @
% W1 ave ¥ TTH it © | T8 HIET arT & qRadAl & FRor
gedt a1 foudt 78 2|

AT § IREdd & FTT TE FIT I AT ST Ta1 adr
g 3l W S uw i 3w uaediRew (aredt) fafe
Tfae &1 38 99 & ) Fie fFr S at 7= 399 a9
T 2|

3T 1T ST OF Sfd ITH wEEe A (ared) fafew wefRaa
gl 8 9 & 9T Fie Far S0 at aw 39w a9 #war 2|

TR (Aluminium)

THAEW q9T IEF A W AT ST & qT AAF THAST
(Frga) et 8| vefafaam 3 aewe ofte oegfafem sieamss
a1 ugfafaE &Y aaelt areeeft e aTt & | St s v
F T & AT A15e €7 F a6 @t 8| 6w off vegfafes
FT ATELT ITAN F TR & AFarEe fhew AT gl 8| a8
ot ¥ TT AT ST & qAT qA Hed & ST AW ATHAT
FAT 8| THHAEH q9T 39F A 9 AaaiEs A e
T &7 & 7 gl 8, e oAt ffy wwa 2

T (Lead)

A Toft Ao # & AR e gfare) g § & U 2|
ATT TTSTE TATHIA AT ITaY hiaer & forg Hifdw wfRger
(FeR) & &7 | A Afys wrEr § I oA S 2|

"ea & (Stainless steel)

Te I=7 THaLd &Y % 1T S Tfa<eft 2idr 8 | & &
AT 3T AR % dfaa 781 & S aramawei st #r gfody
AE9E € | T HfAFe e TAT G S &F ITHL & ATIH
T § ITART AT AT €| et I=7 a9 ¢ ST it sy
g 2

et (Nickel)

frwer ‘e @féw % forg s w7 & ST R ST 21
e a8 Huwar eF (VAT ATHA) FT I=A qfarefr v
T 59 37 2:1 % Fqad | ata | fafda e oo ar (e 3t
fores) ‘weiifes avar & X S 1 3= wfaerd) g 2, faw:
TqYF & T q9T TR & Arer

FeE® (Chromium)

THHT UF dgd Hewdqul ITANT Heford FTHT F FoFg et
2| SHHT FUST & THE & I=F Iia<rey eiar & | T2 o ao0g

qF AT I AAferaT qAT WM I @ 2 |
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e " ga fatemior (CG & M)
free (Fitter) - urgw ¥ urgy fhiEw

s 3.3.151 & 3.3.154 & awita R

g v argw fRw (Pipes and pipe fittings)

IEAW : W AW F 9 § o fawaforfd w0 axA A g

* UTEUT % ITIRT H TAqTT
o AT Y% & IIE90 & AT T4q1=0
o RUgE YT ST A qE=E=Er aur I9% ITIRT qaqrEr i

faftrer 7R & arzw qun = fefataa sEeat # forg sa
g &1
- SHfee® TH qur deT 9 ST |
- A% AT A¥eAC |
- =T R ®EW wrg |
- EEgIvE A qTs |
- gHde AT g |
AIF &7 § sHart et # fFeT wE JX 49|
- amfa e |
- i ot |
- &9 de AT |
TRw & JAFAR g [T T aET TER & g e
%Z
- TedATESS SATA TIRY
UG O T
- FE ATARA IIET
- @Al e ATgd 9ET
- FPOT 9TET
EERIRIERL I
- diae & 9y
- S AR
P.V.C. =7
- & 9T
- AT 9T
- WEEY IET |

wuge qreq f%fdw (Standard pipe fitting)

‘g7 T & e @ B ot & e § A & forg shier
SIS

- 9TET & R # agew & forg

- U % g AwllE % 939 & A A0 H SAred & forg
- fafer a@mgst & &t v sifts gt & Sea ¥ g

- 9T & R & 9T w9 F o

wuged yrzy % (Standard pipe fittings)

et (Elbows) (Fig 1)

Fig 1

(c)

FIN3315111

Ted! d9T 99 U189 & H1F & foeeq #§ 90° qur 45° &7 Sfado=
T TEET FA B

Tt FBroaT & gt it BeAr aiET & X & 1% AT & a9E)
gidt €1 (Fig 1a)

Bl =T & Tl A By arew F 9w @ G F A
gt 21 (Fig 1b)

45° & Uedt 9TET HF 45° &7 fAuw a4 &1 (Fig 1c)
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& st (Tee branch)

& SaTEe 9TET F 90° UX FiT FA H (HiSH H) #Ig FA 2
ST &9 = & ar oF RS (Ster 84T) 9= 8t aFhdr
el

T & TEHIE H ded A X B x C & & gamEr ST 2|
(Fig 2)

Fig 2

FIN3315112

g & swr (Reducing tee branch)

e aet fbe &id & STef T3T & 2 § aRady & rawaswdr
&1 (Fig 3)

& (Caps)

9 FHT ITANT 9157 AT 159 6w & v &1 g6+ & forw g
g g o aredY Jv a+dt =t | (Fig 6)

Fig 6

©

FIN3315116

=T (Plug)

ST T ITANT TET 15T H 6§ HA & (g ear & ™o 9w
stiaf#® gfeat a=r &t (Fig 7)

Fig 3

Fig 7

FIN3315117

Fatert (Coupling) (Fig 8)

FAfAT &t qF IET H STed & o faer smar &1 wafenr 6t
IIET IR ATedl 9% # e e & foy et W siatE gieat
gt 21

FIN3315113

usafe® Rgaw (Eccentric reducer)
7% gEIa: geied ferfa § IwanT gid 21 (Fig 4)

Fig 4

FIN3315114

#afe® Rgav (Concentric reducer)
¥ gera: aféaa (vaaq) ferfy # v g 21 (Fig 5)

Fig 8

EL
FIN3315118

fRga¥ (Reducer) (Fig 9)
Rgae aafem &1 vt fafvw =me # 3 aEd #t ded &

Fig 5

FIN3315115

foro faam star @1
Fig 9

Ik \

—

FIN3315119
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ffew ®Rved wgw gzw (British standard pipe threads)

SEAW : 39 AW F 0 | o Ffofed w6 a A e

« W TAT I AT AT B @
e BSP 3T % ara # f¥&a| aur off w = TP| A ®IA1
o qIET SatEe W Gifent #1 fafer AT

+ B.S21-1973 qu11.S.2643-1964 ¥ AR Afe ¥ forw =w #1 Az 7 w0

urzw 3T (Pipe threads)

wuge urey fhfdr § fafewr Rved arga (BSP) #F < s+t gl
2| eAdT ITET 9T § UMY 9 Sl € | STafsh TreAe 98T
H 30 9% =t & S % Fig 1 § gwtar maw 2|

\

Y

/TAPER EXTERNAL THREAD

ELBOW

\ PIPE

Fig 1
PARALLEL INTERNAL THREAD

FIN3315121

B.S.P. 9@ (B.S.P. threads)

HeadTEs AT a1y At (fearer) #7 At At # 1/2" & 6"
T & AR & < § fhad g qreelt §1)" & 4" 7% F aed
T q4T ¥ 9fq €9 w1 g (Fig 2)

Fig 2

A

|
]

Fig 3 & Fofar € f& 957 & f&w (A) W & & g8 s
Ffeat 2|

ST &7 At § = WRT Q=T a9 g € dfdT SOy W
e 21 (B)

FIN3315122

IEY SATEE i Hiw w0 (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
1" 11 33.249
11/4” 11 41.910
11/27 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 & Fudt qur fe=er gt 9rr w®ie © (C)

Fig 4 & gwiiar @7 9159 saEe fmfofad &

1 Roe 5 o

2 I0E AA IS

3 & 9fdr

T ST #1 ITA qE gfvaa & & forg fhen star € &

Ao & 3t 9T ([ qur $Re) F A FE ot S wW A
e & & T % forg @ier F¥ foar s |

Fig 4

FIN3315124
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I g e fatser (CG & M)
frew (Fitter) - qrzw v wrgw fwfem s 3.3.155 & awifte fraia

yrza fRfET stwmet @t saai (Uses of pipe fitting tools)

SEAW 1 T AW & A A o fAmfofed & F ai g

« faftrer 7R & gw arEw & AW FaE

* UIZY qTIH F ITFWT FATAT

o UTEY FET qUT GEH & AR T@TT

* UTZY FEY TAT AR FA A T FeT & TAATHE AN HT JAAT HAT
o UTZY FEH | HAOA @G AT AV & gge H T |

e agq’ (Pipe vice) (Fig 1) I 9129 arEd (Chain pipe vice) (Fig 3)

Fig 1 7€ a1gq 200mm =€ T % 9 =@ & 15T H Thed % forg
START T AT & | IT2T Ft a12d & AT T 39 A7 T F
FTRT ThET ST € |

Fig 3

FIN3315511

FTeA[AISA/TST T T ATl qTZT HF ASAGAT & THST AT
(T qAT I/ AR § UHA % (01T TET I8 § TEHSAT A1Y |

FIN3315513

TS TS H THSd dUT Alhe &9 H ITA {41 &1 arer
feamsw (STwew) & 3/ 63mm % & AT F THSA § IJTANT a1z ®eX (Pipe cutter)
forar I &@ear 21

= qZY FY FHT IUANT IZT T¥ THET F g4 & g
(Fig 2) TF TesefET & g €1 (Fig 4)

Fig 2

Fig 4

FIN3315514

FeY DT TIT H FEA F G8d HAM: HLA HT ToT FAT 2|
I 98 acic 8 Y af, 30 a8 HI ATTR=HaT & |

T THY HT ST FexX Hiz ff 7efRae gemr ad afcr Fex
Hed & @ie (=) FEar & aur T & aw (faw) 7
HIETE Fed d% a8 Hex¥ & aEd & o avrar 2| (Fig 5)

FIN3315512

= 9159 & Biee (AT ST ThaT & TUT & &L & fodr off
I 9 AT & ST o7 @6ar & 7€ fFas R ema
qEY a2 % au 2|
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Fig 5

|
I
FIN3315515

T T % HeT & BT & e < Re Ao w sy & s
FeTd | aT9T I HGM (Fig 6) 8T & Sax fFar s =y

7 gy W & G far s TR
Fig 6
\3 (

AT e A9 9129 *F (Multi-wheel chain pipe cutter)

e = q1ET FeT H ATART @It qaT fordw it Trewy el
Y =\ F qET A #ed F o ueswe T S ogwar @
(Fig 7) ®eX &% J&IT AT AT HT =TT HIS ST dTel TET %
A T Srar 2|

FIN3315517

" ffafaa o€ &ia ¢ (Fig 8)

Fig 8

FIN3315518

=

gs fg gu & &

2 o=

3 o dqur e &t sited & fog &
4 39 USSRHE &

5 T 3R

TIET FTH H @A qUT T@I@E (Care and maintenance
of pipe cutters)

FET HT ITANT FIA & T4 @, o o forw &t w15 @t
F T

gfe g 8 at =i U A fos &t g2 |

SE-S R 07 & TR A A O 9% & o ' &
FO DA GG A (STEAET) FEM JqT FE, 3T &
TFTIR T T g8 10T e & & &

o faa et &t (Fig 9)

Fig 9

FIN3315519

a ame (Freft g2 fomr) = (Fig 10)

Fig 10

i
(L@

FIN331551A

qIET F FlEd TN Hed H TULT gC AW & aur form quw
FEw e § Ay FAT | T JU F IA & o qur
FIA F qTE FL q9T A qAT TIST F DI FOM1 1 &7 % org
FeT &t AT AT gt &% a9 & A |

HTH HIA & AT TLA HieH AT & {7 qIT g T ST HY
SR & WA % forg @+t Fo aret qred fow o &l 9 gt
A g |

S JTART 7 B AT FeL H T Fe 9T G & 7 FIAEAT
& e Ft F=TC|

w@ "t od fafetor : e : (NSQF =@ - 5) : svam 3.3.155 & awfua Rt 107



AT T - qrgw ¥ a9t 39 wgy 3= (Plumbing tools - Pipe wrench and chain pipe

wrench)

SEAW : W AW F 0 | o ffofed w6 ax At e

o QI I qAT = I I F TATHS &1 TAqTT
o QIT aYT A7 9129 I F TGN T[40
* qIEY V99 # 3@WTA a9 T@IETE T4 T

urzw ¥=9 (Pipe wrenches)

T faferer et  vewefae aEy = edY & 3= A= & fo
Iyt ey ST @

- qTEq &t gttt aur Bt F R

- qTEq T fRfT vt aur fewetont & )

feeeram areT = T% (Fig 1) T SUefer aum Wit &1 &7 @

FH % g 3 = o A ave Romew # € &) @ S
T qur Wit 7@ I 2|

Fig 1

OUTWARD FACING TEETH
INWARD FACING TEETH

FIN3315521

3@ 15 mm & 50 mm =\ & G qrzat # forg IwenT e
ST @FAT S| TET I F AT F AREA F AGA AT AT
ST 21

ared (Parts) (Fig 1)

feeemm oy Y= # fafafaa aed g 2|
1 fiate

2 f&m

3 B9H AT oEx

4 fomr

5 USSR A€

6 waawd ot

qET ¥ HT ST Hd AT S T TELE 9 L@l ST
IRT qAT TSR A F T <12 fhAT AT =y |

I a91 T@¥@E (Care and maintenance)

Y I & T & JEdar gtat o ferfa & @i g@«faa dr
gl

* AT T AT FLE AT I oA BEA & I FF F© 09
& arverEs ferfa § aman S awar 2|

o ST & Fu= & forw ueSwede e ® safid ®7 & dd ST
12T | (Fig 2)

Fig 2

FIN3315522

99 q1E7 3= (Chain pipe wrench) (Fig 3)

Fig 3

TEETH

FIN3315523

HEAD WITH GRIPPING PARTS

I TET = FT ITIT 50 mm & 150 mm dF F FE F TET
& THST & forg ST T ST AT 2

39 rgw IT F FAGEAT (Application of chain pipe
wrench)

A TR I F ITANT FA & forg I FT AT IR @I AT §
AT =T HY a7 AT IRfT F TR aTE i Sqrar & =47 w6
TS & HeX | IS FiAl & A o (%) fFHar s 21

o & o2 & g d@aha A g Rwm § dfew 7 ogEHe g &
IS UF 1 A9 THS Id T UET F ATF §§ a9 aA 2|
(Fig 4)

108 v "aet ue fafemior - fhew ¢ (NSQF ®® - 5) @ s 3.3.155 & awifia fraia



I 12w I U ¥ B g@ & @ 3@ 50 mm =W Fig 4
W & 29 & o SugnT & AT AR |

AT A9 I IYIAT A AE & a9 ITF Faid (AW T A
T | U |

FIN3315524

urga ¥= (Pipe wrenches)

I ; I I8 F A A A9 fAfvaa F w4 v i
. Tttt TR & aEw I9-ET I iR gefie I F AR | aaEy
o Y TF THIY & 1T ¥ & TEATAT & I qq120

T ¥=(Strap wrench) (Fig 1) Fig 2

T 4= fer O g gae ade # SAT #d atteh 34
q¥ /I a7 @fy 7 om0 | g9 = § g ' © e A%
Al & FGF THS Tl 2 |

Fig 1

ADJUSTING HOLES

Z PIVOT PIN

OUTWARD FACING TEETH

FIN3315531

INWARD FACING TEETH

FIN3315532

wefiie I™(Footprint wrench) (Fig 2)

Fig 3
gt fagtueRy dfa @t | 9187 AT Mo &1 &t The AT
gAW & forg w19 # @ Sar @ | =)

3G 2=A H IAST ATIIHHAT TS & forg fUee fuwr &t fAfs
BT | fhe w3 guIiog &< |

Voo

gl 3 89S & (A=ie &Y Tohe IT far Siar & |

FIN3315533

BT 1 FIF UAT BT A(MRY # 298 dgd gL 7 &f fordh
iU ISl AFES ThEH AAST § T &l

@ areit ud fafemior : fRew : (NSQF @ - 5) @ st 3.3.155 & awifaa Rraia
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yrzy sfeg \ehi= (Pipe bending machines)

SEAW 1 T AW & A A o fAmfofed & F A g
o 19 qEE AW TET A9EH F TE=ATHAT

o I TAATHF ALUMN | A€ ST

+ afosT Wi & wred & AW Sa

o afog w3t & Sa=iT qaTT

R & Fw § 3o & oEr fRfaat &t €, st W)y
fBfET T ITART FXA F T8 TET HT AT & TrIHAT &
Srar 2|

HEH ATATA q1ET JUSH AT gt A 2|

qidad 29T ATUees 42w sve¥ (Portable hand operated
pipe bender) (Fig 1)

qiead 28U ATICS TI5T avs¥ ¥ fAwfortad qied 8id 2|
1 gETE B
2 9IEY =9 fEax

3 BUEd AT e

4 TEEE BEY

Fig 1

FIN3315541

I T B AT 12T A9 (Bench type hand operated
pipe bender) (Fig 2)

zw fawforfad a1 et @ 3/ AeaTgsT e a7 &iel & I
&t T % forw Iumi R srar g1

1 3T HHT

2 T a1 e

3 USHRST & AF AC & A1
4 9EY TMES

110

Fig 2

FIN3315542

grEgiter® afegwm @wiw (Hydraulic bending machine)
(Fig 3)

Fig 3

A8
s‘,\

FIN3315543

q AN &t G.| a7 M.S. 9187 § ¥q ¥ faar Gy oft Row &
Arew & forg Iwar T & gwar 2|

T ffafaa o 8a ©

1 Ea¥ Y
2 &% BT
3 erEgifesd W

v "t ue fafemior - fhew ¢ (NSQF ®® - 5) : s 3.3.155 & awifia fraia



g Refisr are
rfeT faw
=S &
7 39 @e

o o b

FAY FHT fedavad (T8 % q1) Bid & auT 3% g

75 mm =TE TF & 9ISl H JiST ST qa6d1 2 | (Figs 3a, b, ¢,
d, e &f)

utzy, e, TE w@rh aur e (Pipes, dies, die stocks and taps)

I : T AW F A § AT fafaad & FEA A ent

. T qe, TE I qAT TEY TH Y TEIEAT
* IE WH & TEH & AR qaqT
o QT % ATT H AT HIA HP A FaqT=T|

arzw =€ (Pipe dies)

R GIRT MY AR aTed SR G, aed § FAt & 9%
AT et 2| 3T 6 Hiew A awarg # fAad & qur savs
TS I¥ FHTEAT qT ITH AT FamT 19w enn | (Fig 1)

Fig 1

FIN3315551

art Y T & few & forw Gl arEw Jur R @ 'l
qET U€ Al & | e 15T 9€ 159 ST & el Srar & ot
1/4" & 4" % arsst | ooy 2|

=€ 1 o gAT iRy R F & 9t a¥E & gwad & agd
Hed & AR ATF & Fe | ST A1 6 ©T & Fled & a8t Hed
F AR ATF § THAAT ©, T FRO 94 geal 2|

T =i* (Die stocks)

=€ F1 AW & forg o T stavas war 81 ¥Re ey =
T H1 Zafery Irfiehar &t STt € F9if% 159 & T q15€ 97
T3 BA FHT T S B IAN F o1y e F: @ F e
T A FT STANT X a1 2| (Fig 2) I &% Ugodad aid
2l

TE &eH (Die sets)

TF 1% A SHST TSI & THR T TET H o fordqa oy 98
A & are-are ifFd TEar 2| YT I ® TS &7 oF
gaT & S 1 & 4 d% gtar | 378 &e fafvw ams # fiem 2|

Fig 2
TIGHTENING NUT

STARTING MARK
FOR THREADING

‘\ =S

FIN3315552

T TTE & Tad G § ITANT a9T =X HAT =AM (Fig 3)

Fig 3

o o

FIN3315553

qET IS H T ATST S & H1eT AT & 9T TET R 997 &
ST & =% AT star 21 (Fig 4)

Fig 4

FIN3315554
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T1zw 3R (Pipe taps) gaiel qIET 9% F AR | ST T I AT Hl IET § ST

T ST AXE ¥ [EC HeAT AU T aF o AT &F 7 o &
AT WTET TSH HT AT WIS S MG A T g 7 2 sy | o7 e S AT 2, A¥ AT A TR F ey
st € | (Fig 5) T & T FEAT =R (Fig 6)

Fig 5 Fig 6
SQUARED SHANK

NOTCH
TAPER THREAD

FIN3315556

FIN3315555
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e " ga fatemior (CG & M)

free (Fitter) - urgw ¥ urgy fhiEw I 3.3.156 @ gwtaa f=Eia
w= gy e (Standard pipe fitting)
SEEW : 3 A & o A o fwafoafed w we A e
» AF T TR 1 gE=m_
« qrzg fRfEm i fmafvea ww
« qrzg fRfE it s w2
o IO FT TA UL & IV § TAATA |
wT=E a2 e (Standard pipe fitting): ‘argw e qrew Fig 1
e & &+t arET us AT ST ST AR
o <
— 9Tgq # fewm &t agar S) o
A © ©
— O T & ATZT & T ATEAT H UF qT AT < 'o,,,,"" @)
" O | PERFORATED SLAB
— fafe s & &7 91 3 ¥ AfIF 9ET AR ® FAee 9‘3 2 s
FEAT e

“i\a“““ GROUND LEVEL
— 91T 9T # (close) FAT tat:: g

g 3
wlt (radius) Tt & (radius) 1Y/, TET ¥ @ a¥TEY @A t&\gt

’ (g

Eul gt.‘

O
St (radius) T T ¥ A XA ST TR 3%

g
450 a7 TeEt 45° % qreq faser A agafy 3 & ts%t

WO

oS
& 5= (Tee branch): T# & 5= 900 I ITET AT &l 9% HEA %tat
ff (helps) AT & 579 T AT & TG & TFT & ATTH LSTAT gﬁi oo srone
EERAGIR tata‘ AGGREGATE

0 N
ferafea w27 (Dismantling): faft it went &7 fomT gaem gu t:tst s
AT ATAUTAT T ST FIAT SHH ITIANT & AFAR TF AT ATH t:ht S
9Tt &t fAfdfe w7 & et #¥ awa 2 tgst

S
FuT 9@ ® @R FAT (Rain water harvesting): X t&t:t
A & AL % A ITAN | A & forg aver g aretr tatat
aut St wt gHgT (FUfed) FX (Rain water harvesting) &=t ‘gg
AT | 5T W W F A A AT F A S 2 Ar @ ~G
THA TEN Y 9 & dF T8 AF § q7g AT & AT TGF F FAeAT AT
& goft o F T ST FH 2 & Ay A A i # e ) z
T & ATl ATRIT T AT A &€ ST ST STt 7 Y 7 Rt g

FH ITANT T & 7% J9 (Fig 1) & fe=mn mr 21

TIEw #1 w1 (Benefits of harvesting)

o ATE T F I A Adl g€ ST 2|
* sainity ® T FT 3T 2|
o % & FEAT

U7 A FT TURT FLA w1 @ARE"T (Method of rainwater

harvesting)

o UYEIieY/ dwfue
o UTHW o
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stfera® (plot) &= &t faAT (be kept) €T § T@T AT ATRY
arfe aTiRer &1 arr e ) fe @@ |

1st aTfer & aTRer #T qEr AHAR 9¢ R=rSt dw=ret #
gfRE=Rer & forg 9T A fERar ST =R on arer & forw
ey foew & suw & fou Sfa saen s TmRul

afe &9F BT A UF SUgh TEH! [l ST A1(ey arfes arfer
& qIT &7 (rain water) &% & ATSH & §9 %o & a1g SR
& aTer H go & forg arfRer &t o it arfer & 9 § iy
AT g1 S @ & I (fawR) o S & S @ R aw
afRE=eer @ Rema &t #7 #¢ 34 2|

=Tt &t (structure) F ®X/FETE & Wl 9 FAET ATRY
ATl qAT [EATHUT T8 & ded aiel & Il 3694 T8
# 9% q% |

us et 3% (sloppy land pitch) 9% &t STerfies &7 & a%
F HATE & AT g & adt Al ¥ & FHET AT AR
T T T A A g % forg ot o s Arfert we
@Gl & TAM & TATE HY HI HIA BT SATATIARAT gl & |

Rama amr T &t EFEe ® A% @A S (foot path) &
SYg AT T FEwT JHEr AR |

T2 AT AT FATGT TREAA & T & A T A =1
% HET ST AR | Y a9t & St & I/ & I § Fer §
AT AT €1 (Fig 2) % ga g =iyl

Fig 2

TERRACE

RAIN WATER
PIPES

I
\ :I
\ §/ EXTENDED
s =
\ &
\
T

1000

FIN3315612

SECTION AA

T % STl F 3FGT 9 A % (orQ Fw Rt & forg sraet ferfa=t
& | FOEM TAHLT ThAIH] B SFIAEAT AT &, St

o FOW aHad HESRW & g Tt awe faniy w9 & el At
# ITAe TEl BHaT ©

o O FT T FTH TE § e 2| (8 Hiew & wfeF) i
T 3T AdE WS 3T Biar 2|

e IE 10 & 15mtr % FU/AEAT TeXTg ¥ ST <aT 2|

St a9 & fog Rarst % forg aag oy #t uererr
AR @t qorEr FHadr 21

qRETE S A FAE S ST T IR & fF 9 1 ' A
HET AT T

o e AT =T & ad &= § aHa o & Rara & e
gl

+ & Ao ¥ "AE oo AEEt & agd AfiE gar 2

IR & I &t &I a1 =TS e 1 haer fHe faw g
& T FHA a¥ iR s 2|

o R TR F T AR & o aul sifdF FH ST S ar a7 & A%
&Mt % forg i oY @mT 9 & SR & forg aut &t st
T WSTIUT F¥ BIC ATHIT HT T & HT ITART AT ST
=feu|

o I & H TET T ATUS qUT Hhael AAGA & 3 & 4 TR
% IO gAY @ 31X a7 U8 Wt & i & srafey aga w9
Ut 7 & 8 HEMI | € 3ATIY WS & HATAF T HT oA
START AT G99 2 | ot aqera & & v #1 srfs
AqTEAT | TEAT ATI9F & |

114 W@ awelt gd [t : fRew : (NSQF @@= - 5) : sivam™ 3.3.156 & @ity Rrata



TSH Eieg ATeY 39 Y A¥wFa a1 @™ (Repair and maintenance of household water

taps)

IEAW : W AW F 9 § o fawaforf w6 axA A e

* AET I F TEH F AT FATAT
o TAF qIC F FA TqTAT
o qEY 3T & TAATHE AT TATAT

o GEY 3T | AT TSR Ht IAF HIRON qUT ITAT Ht T4

T Eie AEY ¢9 # AYLWA a9 @@ (Repair and
maintenance of household water taps)

TR § 7Y 77 O ST & 3% 97 ¢ | a8 FqaAre & v
g % gures qur anr a1 9T wefRae aead awe fAwtar &
e &7 72|

¥l TER F & TSH T F oAl § G 9ET g @ O awg
TEAT ATy

fareer a1 o F forw w it St &Y afFr|

Hea R Bl &1 aNR (WY, JHST AT FEAY) AT ared
fe=n|

Fig 1

FIN3315621

Fig 1 § & ST99 I&X & T & ad & A WHT 9 Y
gl

1 8%

2 forvea/ate
3 we e
4wt atEg/afEr
5 &He

6 ¥#ea fow sie/ard @
7 AR (R )
8 Yefdw Fefamr e

9 grw HiT
10 3T &Y arer

qrT & Al T S § Hie Sl & aiFe, ST F1 Fe aTel I
F THS & @Al &, AIEl 9 & hAr g Far 2 | (Fig 2)

Fig 2

FIN3315622

T qTT F A & A FHT ATAT & a1, G FF &7 qdE F a9
TR (THEIW) FEAT & AU AE ST AT FoiE (AN arde)
FaTaT 21 (Fig 3)

Dgl FIN3315623

farvee % Fudt e a¥ vea aur gae fe a¥ gt & gar
g € |
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fAree & ga9 19 Ao w7 % EieeY giar @ | @7 & TET & A & SHUET W § =T die 8T & ed e

IO ST & S IqF A1 o 9 & TheT T 2|

Irge fe 2w fET et 2| wfT ot ¥ & & 9 Tse
faer StraT @ at e 9T qadt € o & s arex erEe (9

TrefY) & St 2|
T TS AR I F F FIA F G
T FRIT IR
3edT | &8 F¥A & 918 o 99 § § qrv A F ol ST ar ' gl TR H T3 |
FEAT AT TqFAT 2| AR 9T HHE FT ZHST, ST AT e qeTd & gerd |
a7 qEd eTY A e T B I |
@feT awe sl
feree ar wfthr atew & w=fT atam & G ' afT ® fe A (8)
& % A a<E § T H q@Adr T q T & TS AE | TRE # et |
&t far gem 21 T atae Ft aEe FE|
feree #t AR 9 A faree &t gfeat ave 2| T TR
g € a7 A a8 & st
AT AR ATF Fe & forg 81€ a7 | wftr ataw fdr a8 e ger =T ate # F9 ad &
ary | afdr w g |
wftr st AT 2
AT 37 ST |
T Giad aHT AfeE At | fervee ¥ g dier 2| AT A A |
aTed I AT el & | AR & AT H AT MG |
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wE areE e fatm (CG & M)
frev (Fitter) - urgw v wrgw e s 3.3.157 & wwifte R«

g o (Visual Inspection)

IEAW ¢ T A & o A o fAmfofed w Fe av et
» 39 (FEEY) FEror iR gEa STavEar # =ARAT FIAT
« g e & e Wi JEEE |

fR (Testing) 1w

fora fafyr % grer o fafa, queEmr o saet awafasar & 2 e

frarfor &t st @ 39 afkeor @ S 2| 3 &aar
THAY FX FI-FS UTEEE (Testing) FIAT 4 afema
S A A R e i it e b e e 2
g o 6 &R
7 |ae fefe
8 e
aterer
ﬁ?ﬁﬂ'ra;mﬁlﬁrw (NDT) e o (D)
—> g9 fAdreror ——>  aqE e
—> e > I T
> Saei FT T e T wSRAT whE
> A At A > Hedl ATihE T
2 sregrEttae e
> Tt g e

g ferdieror (Visual inspection)

T AT Faet Sracth a%g 1 AT FIAT TH ITANT 6
SR aATet % H (AT q3teror fafer giet & v fhy 9
Tt fAreror s 6 faver strar & | 5 goar fAeror et strar
2l

g e se W oaiwt w1 ogar @ F o
e s fafr 2

mEen(item) 3 aae @ fafy goa ferfreror(seedte we) (outlet most) NDT fafr
ghar 1

o WA TN ATl Al FT L@ FHIAT
s (dimension) ¥ AT ST afET A feemea FGHT (T FTH & forg Aebfaeher A aebledrs A9
gl
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Aifewa Tzq EUEE L
AftrwET e gffae Hfoae
HTEh eI ATEHHET
EIEAT T EEIE]

fafest e frere s

g ferdteror & weR (Types of visual inspections)

a YIE 39 I
b Rt fage@ aeo
C TR gw adyer

weTeT g9 aievT (Direct visual testing)

e ATHAIT I da (a7 11 & ST @q8 9¥ 600 mm & fiax
F TEq % forg ag=aT Tt gt & Y it 7 waw & fawren
& o 30° T § FH AL ST TR

TREE g9 T (Translucent visual inspection)

7% Yeae 3w At &1 uw @ fafyr @ (artiticial) s &
HETIAT T ITANT fohar AT & at (illuminator) ® ITerer gtar
& | SeaTe fYurTee SahTeT fof e gieT =9y arfes ade & =
AqdE X 5 IHF IT A6l ST AR |

goa ferderor & @ (Advantages of visual inspection)

1 37=Y gfee & srarmar fareft off st Susher Y strawererdT A8t
gt 2|

2 faemerErt alRemr & st fafyr & aga @& giar 2|

3 I8 dchTel IR Y81 Far & |

4 A% U $Eeex & AaH TRTE #F AEawEwar s ¢ |

5 gu fAdteror & forg w0 ITAnly Suwer &t stawEswAr gl
gl

goa ferdteror &t &1 (Disadvantages of visual inspection)

1 3o A0 &7 &Fdr a8 9 Y $EEe & AgEd diY
AT X AT FedT 2|

2 Fad I I FEJAT FT TAT FAT AT qFAT € |

3 TRl % &7 & S F TAd ATAT H FHTEHT ST 2|

4 IS Fad gdE STHAI 19T IAT 0 e aF AT &F aehar
gl
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wE areE e fatm (CG & M)
frev (Fitter) - urgw v wrgw e s 3.3.158 & wwifte i«

g e s e (Quality control & inspection)

IEAW ¢ T A & o A o fAmfofed w Fe av et
« Frdteror &y | afive s

* TUTEET & qRTRE ®ET

* TUTEET ATHEAUT HT THST SAAIHAT FN SFTEAT FIAT

+ SPC @1 qfwiive & (sfwan oD

u fdreror faaifRa #ar & & amf ar awg Ifaa #m=n & gtar

Fig 1
g T U Ao G S awar 2|
Frdieror w7 awa &
CORRECTION IDENTIFICATION
OF DEFECT SEFECTS 1 =T w7 8

2 dle & aqE Ate

Ao st oX diF fforet § Al gtar
1 fdeor Tt FAr

2 ufwar e &

3 sifaw fderor/Iare o fEEr

frfreror s TureEn fesor (Inspection and quality Frdreror:

control) .
ATAANR T U &S TEAT A7 =i qertsh s & fora = For srfsea 3 =gt & & H AT AT Hlt

FEEDBACK OF
DEFECT TO

APPROPRIATE
PERSON

DETERMINATION
OF CAUSE OF
DEFECT

FIN3315811

. : |
H AT 0T AT ATHAT AT A€ A JAAT A B FAT & |
[ESIEC] fafRwror frfreqor | W01
Frfreror s SmEER A=gEet gar ) Fig 2
Frfiaor & et @afe =1 & VARIANCE Adopt the change or -
o . abondon it. If adopted, plan a change or an

DATA 3 SR TTed & (=31 1 AT FHIAT MHA TEX mako surs tha  leacs o dh operiment sied o
gar )

tud: d I the it the
PDCA atgsa dted (PDCA cycle model) study and analyso the qv canyouttne

PDCA 8T3&a WISd &1 ST A1gadt[redie<e amgad, e, was feamed? pilotstuay)
argsa Y F=d € |
qTSFE FATEH ATEHA HTUT AT TRASAT Farea F sig quram fdreror wfskaT & @ (Elements of inspection process)
T Tk &Y T Tasfierar § U #37 F o 59 7S & ANy o TUETT F ATATARATHT & HATSAT HIAT

FIN3315812

EUSICU o fAderor % forg AT &1 AT FAT

T 4 7Y o FF G FH A A TRew G & forg

=T o STt o WE AT FEER A & forg suiRee dew F e &
o F o srfafrm e fvr s FefarEt #ear

e w1 SR TerEET(Quality)

o feome ARR & o i ageT * IUETT AEEEATAT AT A F gEd g

o IAE A AT AN AT § guw * TOTET I F for fed 119



SR AT HAT A AT TTE G SAARIFATTATE I F=T
T ITAT T T FIA AT IAH AAF & oI IAATET a1 Fa1 6
foheg s

o UF AT AT dcAl GTT AR TUrar & Iearahar & &
3T Al & IUrET & fEeredr qEr A 2|

o urETT ARt F g9 AT 7 witga G o awar €

1 HETs fasiaaret (WRT & dar) SiF & awa g9 H
e anf)

2 adt fAotarett (=8 WIS &7 @1 Aied & gaedT, Fee
T Y FAMRE & ATIR)

3 gwy I9@ favaret (I fraeaar w@amE o) |

4 faw fastoaret (Samery, dterwr, fear sfe)

ot e (Quiality control)

ToTET (T StET Siwar & o g @8 Seed # e

T FTEH HT JOET AT FHET FAT 2 |

ISO 9000 f&<Tre Turera fri=nr & =7 & (QC) :

- ST QT HIA T S fad Jora Ta&= F1 T

P

7% gfe & 9 Tegel ¥ JY a1 2|

1 A T A Tae STt A¥e & Wt wiwan yevi
AT forarar ATade At # TEET ST HII ATHT AT
T S

2 I, B AIHT AT AAT &THAT ST

3 HET, FETEAT AT AT ST @epta S, &9,
AT AR qUrET q99 w9 g3 aai(Safelments) T
=rfeu|

Frfteror quraT AW T UF ggE wew § et Aifaw Iae

Fr gfe & = & St @ ar dar & sifaw oo w1 e

faFam SraT € Sene St F faERr # g yew @ S|

et T 1 ED (ED of quality control)

YT AT IATE & Ut & JST 81T & I8 Aewaqo &

fa Tquraar @ savEEware # dqfe a1 a% &Y A

FEFA T &1 G AR SHfad ITanear af d@qfe geeT

orET 9 R 72 gtar 2|

orEe R & STt gt @

TorET B TETRd

ITWITHIST Y T

Harel % fi T

ATEAT HT THATET IJTART HIAT

ITHRTATEAT & fir wgTEAT gha ger

ffreror amT #t A FEAT

o & g

IUee HATEAT | FATTH U@ ST

0 N O O B~ W N P

Fig 3

Accept

Inspect F
v\_E
&

Inputs Process Product

PROCESS OF QUALITY CONTROL AND INSPECTIION

FIN3315813

Tittest ik fesor SPC (Statistical process control)
afd IeATE FT ATEH AT ATATAT FT T FIA A7 IAH ATerF
ATITHAT & AT ATHAI I T8 TS AT g7 IArfad o sar
=R | &t fora srafRadsiar 1 sifes &s gt s & =
AT BIE Forerar ar Ieqres & qura fagaret & A &
IATIH & AT TRATAT FIA | T ST AT | ity gfsar
=T aweT faRr SuHTer #1 uE aiftheet U @ S U
sferar ferar & STl @ i TRadefioar & & & Arew
H &THAT § g HTAT AT |

TATRT & TaId dhT! (A & & U & =it a7 =iy i
frgiat 9 SuTRa &1 SHaT THT FIAT A ST & | g
F3 THE qgar & e fft off stk 9 amp s awar €1
I & T § q7d ITH B 2 |

1 fReeium a1 ®Bu 31X fiw wie (Histogram or stem-and-
leaf plot)

St 99 (Check sheet)

et =re (Pareto chart)

FOT A TNF @ (Cause-and-effect diagram)
I wswdar @ (Defect concentration diagram)
Thea¥ @ (Scatler diagram)

fae=ror =€ (Control chart)

T 37 AR & @AY (AFITE q19) F&T 1T & | SPC &
TF HewqUl (el arar ¢ | fom# F Fae awia A&t aid ¢ |
SPC # 3f¥a durt u UF aTdTaRer Fit a9 § Heg HAl © |
foras #req & @it AR TurEaT HiY IaEHAT § aae
U =Med & | 9IF Faud IfHwar § miHe gt Sar g1 ar a@
AT T =T fAw i gtar € | 39 9% F aHtawer erfid
& T € | e aTd # Fafad Saem e & G e
F1 fEE0T a9 SAT © AR ST 9 Joadt R I H A
FA F AT Y T =T & 2|

AT Tl & & (shewhart) =T 91 amag 9@ ds-1aT 9
# aepa €1 39 1920 & 39% | a1 G TANT qTret &
FTeeY WETE T fafaa 3 @ o1 SPC & ey 1)
Aiferst STaEumst Ft aAA & o % q99 ggd dare &
fafaear & Rt &1 avfe FwaT g

N o o0~ WODN
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