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isyd 1: $SaRM ¢f=1 3for afedw ufshan
(Induction Training & Welding Process)
1.1.01 T URI&UMe Hew (Importance of trade training) 1
1.1.02 IR g R4 (General discipline in the Institute) 2
1.1.03 WIYT® YYHIUER (Elementary first aid) 3
1.1.04 IeIId dfedTTd Hew@ (Importance of welding in industry) 5
1.1.05 eSS Aed o AT anfor sifedt-TRifeei= A anfr wfewraed JRfdran
@SR (Safety precaution in Shielded Metal Arc Welding, And
Oxy-acetylene Welding and cutting) 6
1.1.06 IfcE et i 3M1for &Ra (Introduction and definition of welding) 8
1.1.07 3T fOT 7 AfET ATeor 37O IUHRUL (Arc & gas welding equipment tools
and accessories) 9
1.1.08 fafay afcgw ufrar snfor @ IwART (Various welding processes and its application) 1-6 13
1.1.09 3T STIOT 1 afcE 31t 31for e (Arc and Gas welding terms & definitions) 15
1.1.10 YT SiS U=l UGt fF ufehar (Different process to metal joining method) 16
1.1.11 AR Siisaid YR T AT TR, HTS TIR B0 ST RTaTeHT ATS St five
HI0! (Types of welding joints and its application, edge preparation & fitup
for different thickness) 20
1.1.12 YEURT W% &0 (Surface cleaning) 23
1.1.13 3T AT S1fdn Waifdd fagd ordt Si1fdT sameAt=T @ giomst gayd diet (Basic electricity
applicable to arc welding & related electrical terms & definitions) 24
1.1.14 JITT SHATFOT ATIET SfOT afce =R Waiferd @rea 8¢t (Heat and temperature and its
terms related to welding) 26
1.1.15 3T AfeETT=R a3 3M1fOr 3reh=h Afkrsed (Principles of arc welding and characteristics
of arc) 27
1.1.16 T SO HITATST IR AU FHI 91 - SAId AMIH AT aT0R (Common gases
used for welding & cutting - flame temperature & uses) 29
1.1.17 SR A UPR - TRIFAN wew i1 ST (Types of oxy - acetylene flames
and uses) 30
1.1.18 STRAT - TRIfee HidTT IuHUIM dxa, ATUES ATOT IUANT (Oxy-acetylene
cutting equipment principle, parameter and application) 31
Hisyd 2 : 3T @51 (Welding Techniques)
1.2.19 A.C af&ET It Wl gIw iR YFewrar 3nfor g=gdr yaR AfesT uxita snfor
PTsoll @UTA (A.C welding power sources transformer rectifier and
inverter type welding machine and care maintenance) 38
1.2.20 T 3107 S afed T TRt wrae sifvrdie (Advantages and disadvantages of
AC and DC welding machines) 42
1.2.21 EN 30T ASME TR afc€w Uif3i==1 (Welding positions as per EN & ASME) 7 43
1.2.22 dTs IAR 3T ISR (Weld slope and rotation) 44
1.2.23 BIS 31T AWS TR AfeET fa=g (Welding symbol as per BIS and AWS) 46
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1.2.24 3T A UHR Il At YT (Arc length types effects arc length) 50
1.2.25 T UHR STOT SUFRT (Polarity types and application) 52

Tiegd 3 : Wieadt aesfafedt (0OAW, SMAW)

(Weldability of Steels (OAW, SMAW))

1.3.26 el ura 30T qurolt THRT afeE T T IO IiTedT d Uiy deged Wed (Weld

quality and inspection common welding mistakes and apperance of good and

defective welds) 54
1.3.27 S Tl 31O AT SUART (Weld gauges and its uses) 56
1.3.28 DR FHIafsSdl aluR 10T AT SYFRT ST € (Calcium carbide and its uses &

hazards) 58
1.3.29 uRifeeli= 19 - ToTe 31fOT TR 9% 3RIR (Acetylene gas - properties and flash

back arrester) 59
1.3.30 SHTfeRTS arge Turerd S1foT START (Oxygen gas properties & uses) 60
1.3.31 Sfffagor 3fr wRifeei= argl =nfsi ufshar (Charging process of oxygen &

acetylene gases) 61
1.3.32 ST ST faRees e TRifeel= 19 Riefex offon T SIS i 719 fRycder (Oxygen

and disolved acetylens gas cylinders and colour coding different gas cylinder) 62
1.3.33 AT 71 IR, Rt oN1flT Saa ¥eol 719 Wgaiexan aiiR (Welding gas regulators,

uses of single and double stage gas regulators) 64
1.3.34 Sfiqt-ufifeai 9 afcd™ Rew (@ a9 31101 3= aT¥) (Oxy-acetylene gas welding

system (low pressure and high pressure) 65
1.3.35 19 afR anfdr 7 Hfer s urgunshia W (Difference between gas welding

and gas cutting blow pipe) 66
1.3.36 19 9feETT o= ISTaT WHRT 3107 STaT YU (Gas welding technique right ward & left

ward) 8-15 67
1.3.37 3{Teh &A1 HIRUT AT FE=0m= UGl (Arc blow causes and methods of controlling) 69
1.3.38 3T S{TIOT T afSTmedta fagpedt onfon fapdt wit wrvarndt arren sromaf usd

(Distortion in arc & gas welding and methods employed to minimise

distortion) 71
1.3.39 3Td AFRET W HRO 31T IUTT (Arc welding defects causes and remedies) 75
1.3.40 TR qusfta, fafay yera urgy wid), fRU snfor srdusd (Specification of

pipes, various type of pipe joints, position & procedure) 80
1.3.41 Wi afce™ sfir urdy afed e v (Difference between plate welding and pipe

welding) 86
1.3.42 HIR, A, 'y’ i 37701 WRaT g WISt ursy faw ™ (Pipe development for elbow, tee,

‘Y’ joint & branch joint) 88
1.3.43 Sgfae Yuretian Higd arR (Brief use of manifold system) 94
1.3.44 19 @ fiheR Asd qURAa 31T 3THR (Gas welding filler rods specification & size) 95
1.3.45 1 fET T UHR 30T H1f (Gas welding fluxes types and function) 97
1.3.46 19 Sf3iT, Aiesi, I, YR, UdTg 31101 SUANT (Gas brazing, solering, principles,

types of flux uses) 98
1.3.47 19 AfcET Q1Y - HRU 10T IUM (Gas welding defects - causes and remedies) 102
1.3.48 TAGCIS: UHR, TR BIfeT Waexadid H1Y, AlS, AWS IR SAaciS HIFSTHT SHR

afrse (Electrode: types, functions at flux coating factor, size specifications of

9 electrode coding of electrode as per AlS, AWS) 105 )
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1.3.49850 | SN@TaTe ARV LR ITAdrd 1T saaers afh T Hrard (Effects of moisture

pick up storage and baking of electrodes) 115
1.3.51 T desfaferd, Mgifdma Tgw, TRY AR U SeR-UTN dTaHRT caHTd

(Weldability of metals, importance of preheating, post-heating and maintenance

of inter-pass temperature) 116
1.3.52 HH! HIa- Wid, TEH 30T I HIe- Wi AT A e1g Wiad afesT (Welding of low

carbon steel, medium and high carbon steel and alloy steel) 118
1.3.53 LA W UHR - des &7 31 desfaferet (Stainless steel types - weld decay and

weldability) 121
1.3.54 SSRM dfed, IR e SIS (Induction welding, brazing of copper tubes) 123
1.3.55 fOde UHR TureH ST afeST gl (Brass types properties and welding methods) 124
1.3.56 GICRCAR ﬂmﬂﬁ (Copper types properties) 125
1.3.57 SfSiT &7 ¢ (Brazing cutting tools) 127
1.3.58 Segfafaran forend anfdr IS (Aluminium properties & weldability) 128
1.3.59 3T e SIfd MRAT (Arc cutting and gouging) 130
1.3.60&61 | PHRC TG HATIOT AT T[OTe 3107 AfeE T Ut (Cast iron and its properties and welding

methods) 132

ISy 4 : TURIUT 31fOr Ireoft (Inspection and Testing)
1.4.62863 | AU Ul Wb - faedwes S TASId usia anfienvon (Types of inspection

method - classification of destructive NDT methods) 15 135
1.4.64 AT srfeawT 31flT @ 3G (Welding economy and cost estimation) 141

Tisya 5 : 719 Hed 3T AfeST (Gas Metal Arc Welding)
1.5.65 T Hed 31 afesT ST T STRe 3MTeh dfceHed JRIAadr @avaR! (Safety

precaution in Gas Metal Arc Welding and Gas Tungsten Arc Welding) 143
1.5.66 GMAW 3T ST Sfaaxiord URad (Introduction to GMAW equipment and

accessories) 145
1.5.67 yfshaiit 3R fafdy 1 (MIG MAG/CO,) (Various other names of the process

(MIG MAG/CO,)) 148
1.5.68 SMAW farfire= anfor Swrerrauen GMAW dfe€Te ®wae (Advantages of GMAW

welding over SMAW limitation and applications) 149
1.5.69 GMAW d Ufshar 9d (Process variables of GMAW) 150
1.5.70 TR B Red - UHR - Hicsoll 301 g@HTd (Wire feed system - types - care and

maintenance) 151
1.5.71 AWS IEFTIR GMAW, AF® A 10T HIfSThhR-HIE! ariRad dfeeT (Welding wires

used for GMAW, standard diameter and codification as per AWS) 153
1.5.72 GMAW A& qToRe STomaf =ffed ard= Ara Sfr e araR (Name of shielding gases

used in GMAW and its application) 155
1.5.73 AR DIS 3T AT (FCAW) - UM, TIIal, dAfeeT arR, AWS TR HIfeT (Flux cored

arc welding (FCAW)-description, advantage, welding wires, coding as per AWS) 16 157
1.5.74 YT fafdey TS #7168 TR S0 (GMAW) (Edge preparation of various thickness

of metals (GMAW)) 159
1.5.75 GMAW &Y, HIRUI 3101 IUG (GMAW defects, causes and remedies) 160
1.5.76 AfET G IWIAT Y 3107 IWIdT $1YE A Hrugr o3 (Heat input and

9 techniques of controlling heat input during welding) 163 )

(ix)



-

TR yrgaTa Wi Rrpq otz | 18
. gfvomy .
1.5.77 IO faavun 31T Sefg A€ givard uRumg (Heat distribution and effects of faster
cooling) 165
1.5.78 tifgfe afor dike gifd iete (Preheating and post heating treatment) 166
1.5.79 AT SRIQUI=AT a1 ariR (Use of temperature indicating crayons) 169
1.5.80 gSAcT 3T AfceT Ufehd d IUHRU! IAG ST Hafal (Submerged arc welding
process principles equipment advantage and limitations) 170
1.5.81 Yftfe fcET uferan, UHR, T, Ul yffe fsor UeR 3fdr I (Thermit welding
process, types, principles, equipments thermit mixture types & application) 173
1.5.82 Sfdh1 Rew 31f0r dfdh 1 §RAT AR (Use of backing strips and backing bars) 175
ATSgd 6 : T e 3 AfRET (Gas Tungstan Arc Welding)
1.6.83 GTAW Wfshdd Hfére 9o - AC/DC AfcETHeRd Wb - JudHR0! ydiardn Sfor IuanT (GTAW
proccess brief description - difference between AC/DC welding -equipments
polarities and application) 177
1.6.84 GTAW AC/DC T8t 3uif Tid (Power sources for GTAW AC/DC) 184
1.6.85 TTRCH 3AGCIS - BN - HTHR 30T TRT (Tungsten electrodes - types - uses size
and preparation) 16-21 187
1.6.86 GTAW TId - UHR, HIT 3Nf0T it &1 (GTAW torches - types, parts and their
functions) 190
1.6.87 GTAW ftheR (S 3ftT fae e (GTAW filler rods and selection criteria) 193
1.6.88&89 | &8 dURI Y fihe, urq fafdy SISt (Edge preparations fit up, different thichness of
metals) 197
1.6.90 ST 1 /8o arg= TureH 31foT ITERT (Argon/helium gas properties and uses) 198
1.6.91 31N SR IO IUTT (Defects causes and remedy) 199
1.6.92 Tur AfeET ufshar IueRol 31T SUTIT (Friction welding process equipment and
application) 200
1.6.93 SR &9 afeET (LBW) (Laser beam welding (LBW)) 201
1.6.94895 | TTSHT 31Th AfcET (PAW) SHTIUT SIS (PAC) TfhaT SUDBRUT HATOT SHTORRI Rigid, e
3TeHd YHR, HIAST SO IUTIT (Plasma arc welding (PAW) and cutting (PAC)
process equipment & principle of operation, types of plasma arc, advantage
and applications) 203
1.6.96897 | 3=y afcd™ ufshar 3nfir UbR - dwa Il Tara ATfor Afed™ tRefier (Resistance
welding process & types - principle power source & welding parameter) 207
TTed 7 : oI 0T S@UTA (Repair and Maintenance)
1.7.98 AT, ACA™RT UHR - ad (Metallizing, types of metallizing - principles) 211
1.7.99 HY3S SHIRA-TRATCTA A DI - STURRI 10T Wb =gt Ufshd Rieid
(Manual oxy-acetylene powder coating - process principle of operation and
applications) 212
1.7.100 S SigTd arad (Reading of assembly drawing) 21-22 214
1.7.101 AfeE™ ufsran qusiier (wps) 3for ufshar U Yis (PQR) (Welding procedure
specification (WPS) and procedure qualification record (PQR)) 215
1.7.102 BTS BRI/ RAT 3T YHITER qart fafay g1 BRI Mg snfor a1 HRime
WG (Hard facing/surfacing necessity surface preparation various hard facing
alloys and advantages of hard facing) 219
1.7.103 & | BT USR T ST WRed WHUNIG WiRed dfes T A=A (Plastic welding machine with
104 hot air gun and plastic material) 221
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Set the gas welding plant and join MS sheet in different position following safety
precautions. [Different position: - 1F, 2F, 3F, 1G, 2G, 3G.]

Set the SMAW machine and perform different type of joints on MS in different
position observing standard procedure. [different types of joints Fillet (T-joint, lap &
Corner), Butt (Square & V); different position - 1F, 2F, 3F,4F, 1G, 2G, 3G, 4G]

Set the gas welding plant and join MS sheet in different position following safety
precautions. [Different position: - 1F, 2F, 3F, 1G, 2G, 3G.]

Set the SMAW machine and perform different type of joints on MS in different
position observing standard procedure. [different types of joints Fillet ( T-joint, lap &
Corner), Butt (Square & V); different position - 1F, 2F, 3F,4F, 1G, 2G, 3G, 4G]

Set the oxy- acetylene cutting plant and perform different cutting operations on
MS plate. [Different cutting operation - Straight, Bevel, circular]

Set the gas welding plant and join MS sheet in different position following
safety precautions. [Different position: - 1F, 2F, 3F, 1G, 2G, 3G.]

Set the SMAW machine and perform different type of joints on MS in
different position observing standard procedure. [different types of joints
Fillet ( T-joint, lap & Corner), Butt (Square & V); different position - 1F, 2F,
3F4F, 1G, 2G, 3G, 4G]

Set the SMAW machine and perform different type of joints on MS in different
position observing standard procedure. [different types of joints Fillet ( T-joint, lap &
Corner), Butt (Square & V); different position - 1F, 2F,3F,4F, 1G, 2G, 3G, 4G]

Perform welding in different types of MS pipe joints by Gas welding (OAW).
[Different types of MS pipe joints - Butt, Elbow, T-joint, angle (45) joint, flange joint]

Set the SMAW machine and perform different type of joints on MS in different
position observing standard procedure. [different types of joints Fillet ( T-joint, lap &
Corner), Butt (Square & V); different position - 1F, 2F,3F, 4F, 1G, 2G, 3G, 4G]

Set the SMAW machine and perform welding in different types of MS pipe joints by
SMAW. [Different types of MS pipe joints - Butt, Elbow, T-joint, angle (45 ) joint,
flange joint]

Choose appropriate welding process and perform joining of different types of metals
and check its correctness. [appropriate welding process - OAW, SMAW; Different
metal - SS, ClI, Brass, Aluminium]

Choose appropriate welding process and perform joining of different types of metals
and check its correctness. [appropriate welding process - OAW, SMAW; Different
metal - SS, ClI, Brass, Aluminium] Demonstrate arc gauging operation to rectify the
weld joints.

Choose appropriate welding process and perform joining of different types of metals
and check its correctness. [appropriate welding process - OAW, SMAW; Different
metal - SS, Cl, Brass, Aluminium]

Test welded joints by different methods of testing. [different methods of testing -
Dye penetration test, Magnetic particle test, Nick break test, Free band test,
Fillet fracture test]

1.1.01 - 1.1.04

1.1.05-1.1.08

1.1.09 - 1.1.10

1.1.11-1.1.12

1.1.13-1.1.17

1.1.18-1.2.20
1.2.21-1.3.37

1.3.38 - 1.3.41

1.3.42-1.3.45

1.3.46 - 1.3.49

1.3.50 - 1.3.51

1.3.52-1.3.54

1.3.55-1.3.57

1.3.58 - 1.3.59

1.3.60 - 1.4.64
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16 Set GMAW machine and perform welding in different types of joints on MS sheet/ 1.5.65-1.6.85
plate by GMAW in various positions by dip mode of metal transfer. [different types of
joints- Fillet (T-joint, lap, Corner), Butt (Square & V); various positions- 1F, 2F, 3F,4F,
1G, 2G, 3G]

17 Set the GTAW machine and perform welding by GTAW in different types of joints 1.6.86 - 1.6.91
on different metals in different position and check correctness of the weld. [different
types of joints- Fillet ( T-joint, lap, Corner), Butt (Square & V) ; different metals-
Aluminium, Stainless Steel; different position- 1F & 1G]

18 Perform Aluminium & MS pipe joint by GTAW in flat position. 1.6.92

19 Perform Aluminium & MS pipe joint by GTAW in flat position. Set the Plasma Arc 1.6.93-1.6.94
cutting machine and cut ferrous & non-ferrous metals.

20 Set the resistance spot welding machine and join MS & SS sheet 1.6.95 - 161.96

21 Perform joining of different similar and dissimilar metals by brazing operation as per | 1.6.97 - 1.7.100
standard procedure. [different similar and dissimilar metals- Copper, MS, SS]

22 Repair Cast Iron machine parts by selecting appropriate welding process.
[Appropriate welding process- OAW, SMAW]

Hard facing of alloy steel components / MS rod by using hard facing electrode. 1.7.101 - 1.7.104

QR CODE

S

Ex. No. 1.1.03 Ex. No. 1.1.05 Ex. No.1.1.07  Ex. No.1.1.11 Ex.No.1.1.17  Ex.No.1.1.18

MODULE 2

Ex. No.1.2.22  Ex. No.1.2.23 Ex. No.1.2.24 Ex. No. 1.2.25

MODULE 3

Ex. No. 1.3.35 Ex. No. 1.3.38 Ex. No. 1.3.39 Ex. No. 1.3.40 Ex. No.1.3.49 & 50 Ex. No.1.3.58

MODULE 4

Ex. No. 1.4.62 & 63

(xii)



SYLLABUS

Duration

Ref. Learning
Outcome

Process
Code

Professional Skills
(Trade Practical)
with Indicative hours

Professional Knowledge
(Trade Theory)

Professional
Skill 47Hrs;
Professional
Knowledge
11Hrs

Set the gas welding plant and

join MS sheet in different

position [Different
position:1F, 2F, 3F, 1G, 2G,
3G]

Set the SMAW
machine and perform
different type of joints on MS
in different position observing
standard procedure [different
types of joints- Fillet (T-joint,
lap & Corner), Butt (Square &
V); different position - 1F, 2F,
3F4F, 1G, 2G, 3G, 4G]

OAW-01

SMAW-01

1 Demonstration of Machinery
used in the trade

2 ldentification to safety
equipment and their use etc.

3 Hack sawing, filing square
to dimensions

4 Marking out on MS plate and
punching

- Importance of Trade
Training

- General discipline in the
Institute

- Elementary First Aid

- Importance of welding in
industry

- Safety precautions in
Shielded Metal Arc
Welding, and Oxy -
Acetylene Welding and
Cultting.

5 Setting of oxy-acetylene
welding equipment, Lighting
and setting of flame.

6 Perform fusion run without
filler rod on MS sheet 2mm
thick in flat position.

7 Setting up of Arc welding
machine & accessories and
striking an arc.

8 Deposit straight line bead on
MS plate in flat position.

Introduction and definition
of welding.

Arc and Gas Welding
Equipments, tools and
accessories.

Various Welding
Processes and its
applications.

Arc and Gas Welding
terms and definitions.

Professional
Skill 21Hrs;
Professional
Knowledge
05Hrs

Set the gas welding plant and
join MS sheet in different
position following safety
precautions. [Different
position: - 1F, 2F, 3F, 1G, 2G,
3G]

OAW-02

OAW-03

9 Depositing bead with filler rod

on M.S. sheet 2 mm thick in flat
position.

10 Edge joint on MS sheet 2 mm
thick in flat position without filler
rod.

Different process of metal
joining methods: Bolting,
riveting, soldering, brazing,
seaming etc.

Types of welding joints
and its applications. Edge
preparation and fit up for
different thickness.

Surface Cleaning

Professional
Skill 23Hrs;
Professional
Knowledge

05Hrs

Set the SMAW machine and
perform different type of joints
on MS in different position
observing standard
procedure. [different types of
joints- Fillet ( T-joint, lap &
Corner), Butt (Square & V);
different position - 1F, 2F,
3F,4F, 1G, 2G, 3G, 4G]

SMAW-02

SMAW-03

11 Straight line beads on M.S.
plate 10 mm thick in flat
position.

12 Weaved bead on M. S plate
10mm thick in flat position.

Basic electricity applicable
to arc welding and related
electrical terms &defini-
tions.

Heat and temperature and
its terms related to weld-
ing

Principle of arc welding.
And characteristics of arc.

Professional
Skill
23Hrs;
Professional
Knowledge
05Hrs

Set the oxy- acetylene cutting
plant and perform different
cutting operations on MS
plate. [Different cutting
operation - Straight, Bevel,
circular]

OAGC-01

OAGC-02

OAGC-03

13 Setting up of oxy-acetylene and
make straight cuts (freehand)

14 Perform marking and straight
line cutting of MS plate 10 mm
thick by gas. Accuracy within
*2mm.

15 Beveling of MS plates 10 mm

thick, cutting regular
geometrical shapes and
irregular shapes, cutting

chamfers by gas cutting.

Common gases used for
welding & cutting, flame
temperatures and uses.

Types of oxy-acetylene
flames and uses.

Oxy-Acetylene Cutting
Equipment principle, pa-
rameters and application.
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OAGC-04

OAGC-05

OAGC-06

16 Marking and perform radial cuts, cutting
out holes using oxy-acetylene gas
cutting.

17 Identify cutting defects viz., distortion,
grooved, fluted or ragged cuts; poor
draglines; rounded edges; tightly
adhering slag.

Professional
Skill
126Hrs;
Professional
Knowledge
31Hrs

Set the gas welding
plant and join MS
sheet in different
position following
safety precautions.
[Different position: -
1F, 2F, 3F, 1G, 2G,

3G]
Set the SMAW
machine and

perform different
type of joints on MS
in different position
observing standard
procedure. [different
types of joints- Fillet

( T-joint, lap &
Corner), Butt
(Square & V);

different position -
1F, 2F, 3F4F, 1G, 2G,
3G, 4G]

OAW-04

SMAW-04

OAW-05

18 Square butt joint on M.S. sheet 2 mm
thick in flat Position. (1G)

19. Fillet "T" joint on M.S. Plate 10 mm thick
in flat position. (1F)

20.0Open corner joint on MS sheet 2 mm
thick in flat Position (1F)

Arc welding power
sources: Transformer,
Rectifier and Inverter type
welding machines and
its care &maintenance..

Advantages and disad-
vantages of A.C.and D.C.
welding machines

SMAW-05

OAW-06

SMAW-06

21 Fillet lap joint on M.S. plate 10 mm thick
in flat position. (1F)

22 Fillet "T" joint on MS sheet 2 mm thick in
flat position. (1F)

23 Open Corner joint on MS plate 10 mm
thick in flat position. (1F)

Welding positions as per
EN &ASME: flat, horizon-
tal, vertical and over head
position.

Weld slope and rotation.
Welding symbols as per
BIS & AWS.

OAW-07

SMAW-07

1&T-01

24 Fillet Lap joint on MS sheet 2 mm thick
in flat position. (1F)

25 Single "V" Buttjoint on MS plate 12 mm
thick in flat position (1G).

26 Testing of weld joints by visual
inspection.

27 Inspection of welds by using weld
gauges.

Arc length - types - effects
of arc length.

Polarity: Types and appli-
cations.

Weld quality inspection,
common welding mis-
takes and appearance
of good and defective
welds

Weld gauges & its uses.

OAW-08

SMAW-08

SMAW-09

28 Square Butt joint on M.S. sheet. 2 mm
thick in Horizontal position. (2G)

29 Straight line beads and multi layer
practice on M.S. Plate 10 mm thick in
Horizontal position.

30 Fillet "T" joint on M.S. plate 10 mm thick
in Horizontal position. (2F)

Calcium carbide uses
and hazard.

Acetylene gas proper-
ties and flash back ar-
restor.

OAW-09

31 Fillet Lap joint on M.S. sheet 2 mm thick
in horizontal position (2F)

Oxygen gas and its prop-
erties, uses in welding.

Charging process of oxy-
gen and acetylene gases

SMAW-10

32 Fillet Lap joint on M.S. plate 10 mm thick
in horizontal position. (2F)

Oxygen and Dissolved
Acetylene gas cylinders
and Color coding for
different gas cylinders.

Uses of single and
double stage Gas
regulators.
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OAW-10 33 Fusion run with filler rod in vertical Oxy acetylene gas weld-
position on 2mm thick M.S sheet. ing Systems (Low pres-
34 Square Butt joint on M.S. sheet. 2 mm sure and High pressure).
thick in vertical position (3G) Difference between gas
OAW-11 | 35 Single Vee Butt joint on M.S. plate 12 welding blow pipe(LP
mm thick in horizontal position (2G). &HP) and gas cutting
blow pipe
SMAW-11 Gas welding techniques.
Rightward and Leftward
techniques.
SMAW-12 |36 Fillet "T" joint on M.S sheet 2 mm thick in Arc blow - causes and
vertical position. (3F) methods of controlling.
OAW-12 37 Fillet"T" jointon M.S. plate 10 mm thick in Distortion in arc & gas
SMAW-13 vertical position. (3F) welding and methods
employed to minimize
distortion
Arc Welding defects,
causes and Remedies.
Professional Set the SMAW/| OAW-13 |38 Structural pipe welding butt joint on MS Specification of pipes,
) machine and pipe @ 50 and 3mm WT in 1G position. various types of pipe
Skill 80 | perform differenttype | .\ . 39 Fillet Lap joint on M.S. Plate 10 mm in | ioints, pipe welding all po-
Hrs: of joints on MS in vertical position. (3G) sitions, and procedure.
. |different position Difference between pipe
Professional obserc\j/mg s[(’;gf?darci welding and plate
procedure. [differen welding.
Knowledge types of joints- Fillet ( 9
17Hrs | T-joint, lap & Corner), | SMAW-15 |40 Open Corner joint on MS plate 10 mm Pipe development for El-
Butt (Square & V); thick in vertical position. (2F) bow joint, "T" joint, Y joint
different position - 1F, OAW.14 |41 Pipe welding - Elbow joint on MS pipe @ and branch joint
2F, 3F4F, 1G, 2G, 3G, 50 and 3mm WT. (1G) Brief use of Manifold
4] system
Perform welding in ] ] " 2 ] ] ]
different types of MS OAW-15 (42 Pipe welding "T" joint on MS pipe @ 50 Gas welding filler rods,
e fef and 3mm WT. (1G specifications and sizes.
pipe joints by Gas| g\ v 16 (16) p .
welding  (OAW). Gas welding fluxes - types
[Different types of MS and functions.
pipe joints - Butt,
Elbow, T-joint, angle 43 Single "V" Butt joint on MS plate12 mm Gas Brazing & Soldering :
(45°) joint, flange thick in vertical position (3G). principles, types fluxes &
joint] uses
Gas welding defects,
causes and remedies
OAW-16 |44 Pipe welding 45 ° angle joint on MS pipe Electrode : types, func-
@ 50 and 3mm WT. (1G) tions of flux, coating fac-
SMAW-17 |45 Straight line beads on M.S. plate 10mm tor, sizespecifications of
thick in over head position. electrode, Coding of elec-
trode as per BIS, AWS,
Effects of moisture pick
up.
Storage and baking of
electrodes.
Professional Set the SMAW | SMAW-18 |46 Pipe Flange joint on M.S plate with MS Weldability of metals,
] machine and pipe @ 50 mm X 3mm WT (1F) importance of pre heating,
Skill | perform different type 47 Fillet "T" joint on M.S. plate 10 mm thick post heating  and
61Hrs; |°f joints on MS in| o\ .o in over head position. (4F) maintenance of inter pass
different position temperature.
Professional | observing standard
Knowled procedure. [different
types of joints- Fillet
06Hrs
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( T+joint, lap & Corner), | SMAW-20| 48 Pipe welding butt joint on MS pipe @ Welding of low, medium
Butt (Square & V); 50 and 5 mm WT. in 1G position. and high carbon steel
different position - 1F, | SMAW-21| 49 Fijjet Lap joint on M.S. plate 10 mm and alloy steels.
ié] 3F.4F, 1G, 2G, 3G, thick in over head position. (4G).
Setthe SMAW machine | sMAw-22| 50 Single "V" Butt joint on MS plate Stainless steel types-
and perform welding in 10mm  thick inover head weld decay and
different types of MS Smaw.gs|  Position(4G) weldability.
pIpe ol oy S 51 Pipe butt joint on M. S. pipe @ 50mm
[Different types of MS WT 6mm (1G Rolled)
pipe joints - Butt, Elbow, ’
T-joint, angle (45 ) joint,
flange joint]
| Choose appropriate|OAW-17 52 Bultt joint of copper pipe 7z inch by Induction welding,
welding process and brazing process by induction brazing of copper tubes.
Skill 25 |perform joining of|SMAW-24 welding machine Brass - types - proper-
Hrs; different types of metals| | \\\ 1o | 53 Square Buttjointon S.S. Sheet2 mm ties and  welding
_|and  check  its thick in flat position. (1G) methods.
Professional correctness. - . .
[appropriate welding 54 Qorner/T joint of copper pipe of 2 C_:opper - types - proper-
Knowledge process - OAW, SMAW: inch and of length 75 mm tlesth dand welding
04Hrs | Different metal - SS, Cl, M’ S
Brass, Aluminium] Brazing cutting tools.
Profossional Choose appropriate | OAW-19 |55 Square Butt & Lap joint on M.S. sheet Aluminium properties and
welding process and 2 mm thick by brazing in flat position. weldability, Welding meth-
Skill erform joining of | SMAW-25 i /" butt o i ods
[&X J 9 56 Single "V" butt joint C.I. plate 6mm thick
21Hrs; |differenttypes of metals |\ - o, in flat position. (1G) Arc cutting & gouging,
and check its . .
Professionallc orrectness 57 Arc gouging on MS plate 10 mm thick.
[appropriate welding
AR process - OAW, SMAW;
04Hrs |Different metal - SS, ClI,
Brass, Aluminium]
Demonstrate arc
gauging operation to
rectify the weld joints.
Professional| Choose appropriate| OAW-20 |58 Square Butt joint on Aluminium sheet. Cast iron and its proper-
welding process and 3 mm thick in flat position. ties types.
<Ll perform joining of OAW-21 1 59 Bronze welding of cast iron (Single "V" Welding methods of cast
20Hrs; |different types of metals butt joint) 6mm thick plate (1G). iron.
and check its
Professionallc orrectness.
[appropriate welding
OB process - OAW, SMAW;
04Hrs Different metal - SS, Cl,
Brass, Aluminium]
Professional | T€St welded joints by 1&T-02 60 Dye penetrant test. Types of Inspection meth-
) diffgrent methlods of 03 | 61 Magnetic particle test. ods
Skill 25 | testing. [different 62 Nick- break test Classification of destruc-
Hrs: methods of testing- Dye 18T-04 ’ tive and NDT methods
’ penetration test, i 63 Free bend test. ) )
Professional | Magnetic particle test,| g1.05 |64 Fillet fracture test. \(/;V:SIctjlzgticre::t?;)nmlcs and
Knowledae Nick break test, Free| 1&T-06 ’
9 band test, Fillet fracture
04Hrs |test]
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Professional
Skill
166Hrs;
Professional
Knowledge
32Hrs

Set GMAW machine
and perform welding in
different types of joints
on MS sheet/plate by
GMAW in various
positions by dip mode
of metal transfer.
[different types of joints-
Fillet (T-joint, lap,
Corner), Butt (Square &
V); various positions-
1F, 2F, 3F4F, 1G, 2G,
3Q]

GMAW-01

GMAW-02

65 Introduction to safety equipment and
their use etc.

66 Setting up of GMAW welding machine
& accessories and striking an arc.

67 Depositing straight line beads on M.S
Plate.

68 Fillet weld - "T" joint on M.S plate
10mm thick in flat position by Dip
transfer. (1F)

Safety precautions in Gas

Metal Arc Welding and
Gas Tungsten Arc
welding.

Introduction to GMAW -
equipment - accessories.
Various other names of
the process. (MIG/MAG/
CO, welding.)

GMAW-03

GMAW-04

GMAW-05

69 Fillet weld - Lap joint on M.S. sheet
3mm thick in flat position by Dip
transfer. (1F)

70 Fillet weld - "T" joint on M.S. sheet
3mm thick in flat position by Dip
transfer. (1F)

71 Fillet weld - corner joint on M.S. sheet

3mm thick in flat position by Dip
transfer. (1F)

Advantages of GMAW
welding over SMAW
limitations and applica-
tions

Process variables of
GMAW.

GMAW-06

GMAW-07

72 Butt weld - Square butt joint on M.S
sheet 3mm thick in flat position (1G)

73 Butt weld - Single "V" butt joint on M.S
plate 10 mm thick by Dip transfer in
flat position. (1G)

Wire feed system - types
- care and maintenance.
Welding wires used in
GMAVW, standard diam-
eter and codification as
per AWS.

GMAW-08

GMAW-09

74 Fillet weld - "T" joint on M.S plate
10mm thick in Horizontal position by
Dip transfer. (2F)

75 Fillet weld - corner joint on M.S plate

10mm thick in Horizontal position by
Dip transfer. (2F)

Name of shielding gases
used in GMAW and its
applications.

Flux cored arc welding - de-
scription, advantage, weld-
ing wires, coding as per
AWS.

GMAW-10

GMAW-11

76 Filletweld - "T" joint on M.S. sheet
3mm thick in Horizontal position by
Dip transfer. (2F)

77 Fillet weld - corner joint on M.S.
sheet 3mm thick in Horizontal
position by Dip transfer. (2F)

Edge preparation of vari-
ous thicknesses of met-
als for GMAW.

GMAW defects, causes
and remedies

GMAW-12

GMAW-13

78 Fillet weld - "T" joint on M.S plate
10mm thick in vertical position by
Dip transfer. (3F)

79 Fillet weld - corner joint on M.S plate

10mm thick in vertical position by dip
transfer. (3F)

Heat input and tech-
niques of controlling heat
input during welding.
Heat distribution and ef-
fect of faster cooling

GMAW-14

GMAW-15

80 Fillet weld - Lap joint on M.S. sheet
3mm thick in vertical position by Dip
transfer. (3F)

81 Filletweld - corner jointon M.S. sheet
3mm thick in vertical position by Dip
transfer. (3F)

Pre heating & Post Weld
Heat Treatment

Use of temperature indi-
cating crayons.

GMAW-16

GMAW-17

82 Fillet weld - Lap and "T" joint on M.S
sheet 3mm thick inoverhead position
by Dip transfer. (4F)

83 Tee Joints on MS Pipe @ 60 mm OD
x 3 mm WT 1G position - Arc constant
(Rolling)

Submerged arc welding
process -principles,
equipment, advantages
and limitations
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GMAW-18

GMAW-19

84 Depositing bead on S.S sheet in flat
position.

85 Butt joint on Stainless steel 2 mm thick
sheet in flat position by Dip transfer.

Thermit welding
process- types,
principles, equipments,
Thermit mixture types and
applications.

Use of backing strips and
backing bars

Professional | S€t the GTAW machine| GMAW-01| 86 Depositing bead on Aluminium sheet GTAW process - brief de-
SKill 80 and perform welding by 2 mm thick in flat position. scription. Difference be-
I GTAW in different types GMAW-02| 87 Square butt joint on Aluminium sheet tween AC and DC weld-
Hrs; of joints on different 1.6mm thick in flat position ing, equipments, polari-
~|metals in different ' ' ties and applications.
Professional |position and check
Power sources for GTAW
Knowledge correctness of the weld. -AC &DC
[different types of joints-
14Hrs |Fillet T-joint, lap, . .. L
Comer)( Butt (Square'f& GMAW-03 | 88 Fillet weld - "T" joint on Aluminium Tungsten electrodes -
V) dif,ferent e o sheet 1.6 mm thick in flat position. types & uses, sizes and
o Gl | GMAW-04 (1F) preparation
Aluminium, Stainless
Steel; different position- 89 Fillet weld - Outside corner joint on GTAW Torches- types,
1F & 1G] Aluminium sheet 2 mm thick in flat parts and their functions
position. (1F) GTAW filler rods and
selection criteria.
GMAW-05 | 90 Butt weld - Square butt joint on Edge preparation and fit
Stainless steel sheet 1.6 mm thick in up-
flat position with purging gas (1G) GTAW parameters for
welding of different
thickness of metals
GMAW-06 (91 Fillet weld - "T" joint on Stainless steel Argon / Helium gas prop-
sheet 1.6 mm thick in flat position. (1F) erties - uses.
GTAW Defects, causes
and remedy.
Profossional Perform Aluminium &| GMAW-07 |92 Pipe butt joint on Aluminium pipe @ 50 Friction welding process-
MS pipe joint by GTAW mm x 3 mm WT in Flat position. (1G) equipment and
Skill 20Hrs; | in flat position. application
Professional Laser beam welding
(LBW).
Knowledge
04Hrs
Professional P€rform Aluminium & |GMAW-08 |93 "T" Joints on MS Pipe @ 50 mm OD x 3 Plasma Arc Welding (PAW)

MS pipe joint by GTAW

mm WT, position - Flat (1F)

and cutting (PAC) process

i ar iti PAC-01 i i
Skill 20Hrs;/in flat position. 94 Straight cutting on ferrous and non - equipments and prin-
Professional Set the Plasma Arc ferrous ciples of operation.

cutting machine and cut Types of Plasma arc,
Knowledge to11ous & non-ferrous advantages and
03Hrs |metals. applications.
Professional | S€t the resistance spot| RW-01 195 Lap joint on Stainless steel sheet by Resistance welding pro-
] welding machine and Resistance Spot welding. cess -types, principles,
Skill join MS & SS sheet. RW-02 196 MS sheets joining by Resistance Spot power sources and weld-
20Hrs; welding ing parameters.
. Applications and
Professional limitations.
Knowledge
02Hrs
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Professional | P€rform joining of | OAW-01 97 Square butt joint on Copper sheet Metalizing - types of met-
) different similar and 2mm thick in flat position. (1G) alizing principles.
Skill 41 dissimilar metals by OAW-02 | 98 *T" joint on Copper to MS sheet Manual Oxy - acetylene
Hrs; brazing operation as 2mm thick in flat position by powder coating
. per standard . process- principles of
Professional | procedure. [different Brazing (1F) operation and
similar and dissimilar applications
AT metals- Copper, MS, i
10Hrs | SS] OAW-03 | 99 Silver brazing on S.S Sheet with Reading of assembly
copper sheet "T" joint. drawing
OAW-04 . . -
100 Silver brazing on copper tube to tube. Welding Procedure
Specification (WPS) and
Procedure Qualification
Record ( PQR)
Professional| R€Pair  Cast Iron|OAW-05 | 101Repair welding of broken C.I. Hard facing/ surfacing
machine parts by machine parts by oxy-acetylene necessity, surface pre
Skill 24Hrs;| selecting appropriate SMAW-01 welding with C.1 and bronze filler rod. paration, various hard
Professional| W€!ding process. 102 Repair welding of broken C.I machine facing alloys and a
[Appropriate welding|gqyaw-02 parts by C.I. electrode. dvantages of hard facing.
K led z s . .
nowlecge process.OAW, LA 103 Repair plastic broken parts or pipes P'_aSt'C weld!ng machine
01Hrs |Hardfacing of alloy steel by plastic welding machine. with hot air gun and

components / MS rod by
using hard facing
electrode.

104.Make a plastic tank with plastic sheet
of PVC. Dimensions 150*100*100

plastic material:
Polypropylene (PP)
Polyethylene (PE)
Polyvinylchloride (PVC)

(xix)







cgam

TRRATST 9ot "aied fUsRt 1.1.01

AT (Welder) - $8aRM ¢ 3imfor afedwT uferar

gqdrg 1JI'[QT«*?;I'UTI%I Hg<d (Importance of trade training)

3P a1 Y= Ract TR HEH BT
« T AT T TS Hareil &HdT i

. HRIR ufRieror AeH=ar yéie Rrevarear A quis &1

. JTSY AU YUl STTaR IISRIRTEAT St WE 1

1 08 ARG SHUTE! SMHTeT A IHCARITS! 3
ISR, HRIAR U&7 To3faid Taamrar Hraad T Iy
3.

&1 UTW et

§ 2 gerdifvan gof FearaR ufkieonf wefia e ar
UTSUaT &M 31d.

1. M.S. 2l g M.S. U130 &R 719 afcST ufhagR afes.
2. M.S. @ R Jd fRUfd sMAw UfshagR afeg.

3. W fomd g MaAreR Bl R sifafech= ufhagR
afeg.

4. YIS ST gRvsell T4,
5. M.S Rffe 30T M.S @ear 5 GMAW afeET.

6. Wic afegm w=iF, PUG BT HRfF, 7 SMAW Ufshar arRe
afeT

7. C13 TR S,
yéia Rrevar ant

Td ¢ RGN U1 hedlaR SHGAR Algufied e/
JRme e e divHd Ye U auier srargeirst
HTARIR DI ST I U HRUTTATST R e,

JRTRTEAT Nt

BT ¢S IRRAINT I FredTar, IUGARIAT Wieitel ITNTH quid:

HHIRY FIoardT BrEl gEa:

1 EFERA BigdhIH ol P Jd, SR WD, SART 300
FiefeT.

2 SfiCHIETSe ST Hafid ST,

3 OfaR WM, Ufhar IR SAf01 WUHTHIHTST Hige ditdb
JUHH.

4 AT ITNT oY X AP ST Xed.

5 IgTol SiYult ST GO,

6 UM gfaeT TIOr TREUT TR,

7 GOWiMe &FTE I S BHEL, NTPC, 3, 3101 et
I HRA 3foT U=,

8 UCIhiHhd I S SfUuidl, TASiiTe for gadieiva
ES

9 IGIRIR.




ccam

TRIRATGY A1o1 Haled 1U3RT 1.1.02

AT (Welder) - SSaRM ¢ 3nfor afes ufehan

T IrHT=g R (General discipline in the Institute)

3IED: a1 ysare Y9t gl gel |Ta
. RN T e g Ref e s

I R HIoTTE! AN Sradl AgH! faew, o 0@,
(O, TfRreqor Sf Srferdie HHaRY, gHET T d R uikeromeif
31O et SR We U} HIUET e

TR0 ARTAHT JHe Uikierom= oftr wrataarsht defea
T 3 HelA G SR A9 TR S APl

A HidE d gaEen fEiRl o ARvad  enfr
UfRigumafaied AR HHEHES IrT Urag A1,

ISR SfYr Ufde bl aerag el IR B b,

ORI BTG (BRI GIBTGAS B A,

gfRieron SHarat (e feda Sgifae ot snfdr uraféret
TR IR AEfgde RS TP,

THE Ui (Fe=Teh) ST IR d UiRIEr HHaR, drfad=
HHARY 3o T -ufRreronff o 3meR . Td ufkreor HrisHTd
g .

UTR&T I SRITT 3MTATST BRe Teb] fhdl WBHR 8IS T,

TR YRR HTe-edT ST S gafaru Ugid & AT, g
edT T e TIRTaTd ST IRTeT ARG CaTeNg IurRd
3Bl

U - Fobdl SURT JGUAIST afird g1 S Jrean
SRS 3R farar Uidesd FaauRE 6 T8l
=reroft/oien feifguargd =ielt qurt @,

TAIOR/I AT HIUIATE! TRUBR CTI,

et FASRY anfor urcaféres Fidt Faftrauo fogt onftr geward!
IR FHC B

Wfeedd HXaM qHeE WAAd a9 saxie QRiddad!
PHTBoT Hl.



cGgamm

TRIRAIGY d1ot Haled fU3Rt 1.1.03

C[oTd (Welder) - sswméﬁn 3rrfor afE T ufesar

TIPS YYHIIER (Elementary first aid)

SfE®: a1 YT RIact el HaH T
. UYHIYER IUAR fafae awen Jue wn

faga e SNfor YyRI<saraT=aT G fdgd Qidd! digdr
IRRIGA oomat fagq vaTeTn urdeiaR S Hudte
HIAGHR ST 3, YU VS AN IR FHe 1.

R ! 3a! fagd [Rasara Ausid ¥d d) W Higd
I fhal Sad Hod Hed I da Hed Jush Wied Hl.
TN, HRS WS, IR fbal @i IERT gYeic
fiaR 3N e fohaT & BTET SR d AToRT.

d: T AT HRUGITST ST Feciiel G febdT Ve Tudh
drsTamaY. (s 1 311f01 2)

Fig 1

WL20N110311

Fig 2

WL20N110312

R g IUIARIYS Td R, Ifdhe Td gIsudd difgarer grean
IIST BT WRf e a1 febdl A SUBROMURE gR SSudd.

Uifgd el SIEUA SdidR ey, ATl TSUaTaRE
RGTATST fdsar fham e JRIAU TSuarTat I JReaf
JUTAISHT dred UTfgord.

AR Fafded TB0 B WS & Y Thd 6 TRy
TIAR TIAA 3 Whd. Weg, Foigaipur IR IRIR
B SI0T AHATST JUAR HRUI, R fdad dadb asiiat
Hed fH@aul Taed qrel ¥ R1dhdl.

SR ST kil I 3 U 4T Ud e IR, A, Bt 3101
SR HUS T DR 30T T ek s) grogre fRudid
a1, ([ 3)

Fig 3

WL20N110313

YRAe3 ATy SATT ATS THIUT Had quTHT.

qYITId Tadiiel ISR ST SRR ST (o 4). A3
T,

Fig 4

WL20N110314

IS ATVHIAT AISTH PIRITI 6 D], IS AFAN DS
& 9 a1 |ig DI

TR PRIPRUIHIG 4T Ud T9d aR-UPHal SR HI-
d% a1 9TAq AT

fasan ygeT: faga e dadr IRRIGA SToma fagq yargren
UTdesTaR HTOT s Sraraeiar Sade S,

YR digicld INTG GUIR SR U< 3MTed:
- i 9.
- ZYAC UTEATO) UTe] AT feba St UTaHTO) T e,
- gamH Ry
HoTT ST 3T,
- RS

gdfded Mdd URUMH: SATE Il Uladiaid gl
URUMA e Ue 31O G Iu) Yda-T 3RY X!, IR & Wa:d
TR Al did THEUAR 3101 TS U HRUNYT 3% Xdhd.

ST, [T ST ot i daT snfor Sues = fewmoft foreies
YISO RIIdT 319




I TaTeT=AT ST UTdesiar, AT 3 a- U1 -dhdTd ST
Kl HSFeIAd Ubs Alg Abd Algl, A UM THIG, Xebal
ST gadTd A WEfSdhel 3fdrd UTq Rdbard (Wrfsii=).
? UTa% 3R X,

gafae® ATHATS! SUANR:

Rd IUAR TP 38

S9BUH Hed SUas Uy, dgPid AGdNTd! Uraal,
R AU SUIR &= 3.

SR B MG fadd 9 BT BT Ud S8 R [dgauarg s
PIUAE] HRS IHM, dee, TS@ad gaud, AH-dbaiaet arHdt
T DI DRET - ae T U aTiR dHe- UifSdrar fordd
SHARe UW, g9 . (7 5)

Fig 5

WL20N110315

tifsa iRl 9 Judh crer. & gaHS Iuas T
DR EAHS BT TSTeT

gafeeea I=i: figa Uie Maaer Jwiar st fagd varg
AT TRRT S degT af o] I, Yrieg T qdad ersudd
SITOT BT0T AU - TGl YT VU HISTAediaR UUHTaR
P& dos T °Teq Al

S@ue T Wad: I GU GG Ted. SR IR HIST
YT S5 dl 3 R, §al FSVATRIGR BIUIdG! SUAR &d» Thl.
gIdd.

da Yeavara:faRive: TTe, g1d fdsar diecie Aiaar JHTuNd
TG Bld SEcAell DIVl orgH THR H-ell ifgsl Sffor
IauRe a9 fed uifesl. die TuHvEaR IU™ WU,
SRIUAR E1d STUT0} § ISaeaTd YT quar o Tt eresvar
FafaH Fqred 81T,

ATepTed HRATS THIR IFAATT STeUT:
- IO AT 30T SR BRI qral.

- X TN gEId ATAAl HFT IR UTdUem av
RECICINGEER)

Fig 6

WL20N110316

- UGSt Bid B

g aaeara Rd exvaNe St a9 UHha s =&
S YaaRaTd UiEq0r AT 3HTg dudd ad Il IFAA1d
CEIN(CER)

Fig 7

WL20N110317

Z%E
'
1
31

of

At SRIA:Xaws Us AaT (e dafaas Sfi) onfor ugt ug
SYd], SR YFAAd QU g 3 IR THIUET SR gRAT dTaT.
(=rr 8)

WL20N110318

ST GETUA:31h WIS GBIV SloHil SBuiesida],
ST U AF qTRT SAT0T feawrg 3 fasar 4 des12 0 3 49
T, SieTd Hed fo fdhar Wi w01 el gaETad S 3R,
R ol FKilal didedld Sledil Slderids YIRS
1. ST BTG UHRAT gRUGHE Hefg! ST I
1. AT HIAAEYT T8t greT fAfur gisq. I8 Sleara
STaeRi Jeamad »edNRa™ Sl 49 fdhar Aad arq
.

4 C G & M : AT (NSQF -S9e VUil 2022) TRIRATSH ST Fafed et 1.1.03



cGgam

TRIIAIGY d1ot Faled fA43RT 1.1.04

C[SoTd (Welder) - sswméﬁm 3rrfor afE T ufsar

SN AfeS T Hea (Importance of welding in industry)

3ED: a1 ysIr= 9 gl 9el BT
. g0 AfT™ wgwa |

MRS I, AT HHRE  fafdy  ged/urT
FIAUGTITS ATTATeT G RN U] SIS0l A< Mg, YTt
TSl ORd 3™ fafdy UeRd UmT diee fhar Rafdmgr
SISl SITdTd. IGTeRUL: dRI foe], €A SigeR, Bdeasid o9 .
Uides A Sisuarre! (2 i Srs onftr @retl) 2fie Aed o
TR ST, IeTeR0T: B e, I 9, STaed], Brid, g1
S, UIqs TAd ¢l Ales T 10T SfsigR Siedl 3s,
T[hard.

TR T IANHL TR AUMTATE U TS oS Wed RagfeT
fhar SIfcdTgR S od ARId HRUT WY 98 UR T+
HRUGTT e 9T, fRar Idre Wee! oRd Jsd. WY Y,
JUGST A, I WeauarTet urde fid srad e
R IRy SrmEnTad! e faRy wrEh. sardt we
3fred

Sffererea quid fawmRid. AT AR S aiTedT ST
HAOAE o HH T 969 Sisd Sl Yhdld. 3eSS Sse gl
IR Td YHRAT reAidep! Jaid Helgd oS 3Me. IS g
HTIEHAT 100% 3 R FR YHRSAT Tiearat HRIeHar 70%
U&T HH SR

I Jd I fafay dxa-ren et afcEmar arR exa
3Te.

YT SIS UaT=AT UgdiaR afesT ®ag

AR Uga: AR & U SIS var Ugd 3118 S s uaredn

ST TRA el SIdTd 30T HTIFRERU! (Thae) s/t qur
mmm"r Uch A vllsT Sildld.

R 3nfor g uTq wsvaTeT UgdiAde ga-r
RegfeT, siecyg U= B0, T, AresaT Sifvr sifsi a1 wafan
IR AR Fi8 Bl YT SITRGEU Seuarard! afest
GRETERETI
AR it AT Pl SIS, [hald oR:
- Reged i Pruet g
- diecd AT 3F%p dHad 3
- i g IUS 3R
- e SM1ftT SfTATST STaRadh dUal SR IrdT feeh Sird.
AT Brag
SRS SR U SHSUUTa Usdiiue 9§ 3 HRUI
- TP 1A 19 Ug Y 3Te
- HI ST SYd
- i et srferaw 3
I HH 3flg

- Sieded giitgde I dIHT ST STd g Hd - @ild
& OIS Hhd

- i T SEad ARl
8 Wald dolgd Siie oM SMfUT HIvcATg! STeral Hivdre!
YR YAl Sisdl Adl.




ccgam

TRRYTLY drét gaterd fa3Rt 1.1.05

AT (Welder) - $8aRM ¢ 3mfor afegw uferar

Mese Aed ard AFRET anfor aifef-GRifeel afedw anfor s gRfgraar
LG LR (Safety precaution in Shielded Metal Arc Welding, and Oxy - acetylene

Welding and cutting)

3fE®: I1 ysur=al Aach gl FeH BTd
« SMAW, OAW T TR&T WaRERT i@l
- ST Ufhdd Y& WaRaR siosan

3T AT Y& WaRGRY

31 AT 7 Uidbeds ics Hed 3 Afce™ 3o SHial-

URYeEd Wt afeT 3y Wdhd WA YT Il 3o

SR TS TR gaTud fhaT YU aran! 3a<ad 38,

- QAM R 3ar

. UGHSR GIAUIR, TH JHAT Sidexidl el &l
DT B

gafde® i®d eTdT

e fasTe YITHT T=f e UToTaTaed e fahar iR 1o

8% THhd. 3MIcYe T EAH Sadcrs 3N adh Wi
gafaedmal A8 3.

TR 9T SR 3G UiaR wfdhe Sidr i siavfa afdhe Sdfta

YT U Sl ATSeE SRIATd. b redT Ugd - RId Hadt

a1 sRIraRar AT3S dHaiel IR BT HIhT 3HTe. WUL:

- DR, fg THI TYACT BIAHIS! SHT0T IR TRET T,

. HRSA YAl AR HEA HH B A0 ST
WAl 3l B

« B JUDBRU T HIRIh AT HY37el SO AP 107 RATHeh
PISTUR TFART R B 30T ASS B,

. TIYC HHRM A, TAH I ARSFET Heder el -
ATIRTd AT 94 JUHR0Y §E B,

IR ehT.

S,

.« B JhS] I fagd (Gl SEHaR ASS Bl

. S fdhar ST Yusid S Sade sl WRf de

bl

. Thad G SRIcIe SUHRON ATOR]. TRIS Teidd YT ThTd

b1 god BT dhdl Saell. « HoTeT=T Uldes T aR HTH D
ST R&T BT e,

. g4 U 30T HgR YRIEUO! ST ST,
. IATSITE! OTded] SR e AT $3R@H] fdhal &

H®% dTuxl.

B! fheex o-g=T ORg Ysug AfST g@e ora
(IR&T AFSH A YIiax ANSI 249.1 Tg).

TRIATITC GR&T IS UTell. igs Niegad! RIpRY det

fohar Srsyes aTIRT: SART 31T 7 UTgUaTRI Idguft =,

. 3O Sidb YRTUTYH GX o dl.

R 4T UG .

PGS HHMIAR RS aex dT.

.« Ta:dl A IR ISUTAT fSUrT SftT TRA UTqUIgH

CIECIE

. o1 3ol Isum= fEuman saeRiia uerufar smard B

YHAT dY IS HE AP,

AT 3= 10 Hiewad 31d Id Sao=ie geref g
B, B A TN, AT AT Hga b8 H
BT,

. SfHifed By =fice fhar JRem TTa Orar. I5e Megad

RRY el S1d.

o O TREJUT HRUGIATS! IRIRTT TG TREUT TR B,



- DI AT febal SR SR WibeuuRET Ridsi@® 6 TRl prossiiyde graret
o 7 SHBRE HRUI GHE BRI
. 3T RIS BIUATE! Ridisa Wl e &3 T, S oot
. Rfder ool fhar oo c@wamdl & RR SR S -
fhar Iuaume Rifder YHHe IRae! Hed We R
RYTIO R AT GRI&IT DI 10 <& RR a1
. SR ARSI RN TR &R 39T, 11 gIOgel CaTurdTu Ufesifird 1
. 4 oA, Ued, HER AT S s AT [y Snft 12 A 3P S 7St Fgar
o 13 -Icb] HARYT gTaTedT

I YARIIT YD &7 UHHSAT STRIAR URUIMA B 14 T HoR TTesall Y &d IR

15 Hefig! HifehT U A a7
OAW SRS e Taeard 16 T TR UE HARM B AP
U SRR oS 17 TR T R T
2 TR ST S 18 Whad TRI& ey arR
R 19 HET! RIS ATUE AHT
4 TR IR JFIRTT ST 3MTed Tt @I B N e, ¢ A
5 SfffRForTaT &Td S &aT

C G & M : 3TT (NSQF -Ia5ft 2022) THRRATEY AT Hafda fUsrt 1.1.05



cgam

TRIIATGY d1ot Haled [U3R 1.1.06

(o (Welder) - ssa:zﬁéﬁm 3rfor afE T ufssar

AfET=I 3fies@ 3UTFOT RSAT (Introduction and definition of welding)

3fe®: a1 ysur=al Aach Tl FeH BT
. fETTe sfosrm auiq &=t
. dcs FHRugTe fafay Ui qufq &

TEUIdTd, qafd 9= i 10T dig Tcite gRIT AT Al o
3. Hed M Tiol AfETHE Tt defl. Samed Mg sieoft
BRUYT YT IRAR TRY FRd A

1801 HY, TR §HP1 Saa! Ii-1 fdad STcl N, 1802 AL, IR
YRS IRl Ueteg It gaifaed e RNYF HTEar T AR
NSRS YU ARG SIFARTET UdTd feal. 1881-
82 AW, IR MYDH TGS S-S AT TiferRr eA=ar
LI Tt BT 3T AfST TV ST STUMRY gt
Salfaeds 3T, AT Ugd TR dhell; i B SATLIS AR
3 afedTmedid Wt 1800 =T STy IR, Fdpiars
wWifgaHies  (1888) oMU smifkep+, diua. it et
ZAde IS NG I Saait. -GUST (1890). 1900 =0T AR,
T KR foeaaed U dics Hed sadeis dredl, M
3y R 3 faa.

1905 AL, IR RA AGIR Hedhiad gi-t afegmard! -
TR 3l 31T ATURTATE URTd feal. 1919 AL, SfeeAAfeT
HC AfcS T MY TS, GrerenT Fi=t Arda gidl, IR o SHToRE!
TYHHR BT F .

ST &t Th Wish I UlshdT 38 St FHAC: UTGHT Siied. §
TGl HER Joe [ddesad 3NfUT fadedean Irfer ga TR
BHRUANTST fheR Tl SiigA &l Sild.

S U Holgd IiYT STUIST 48 B, Sl gld defiddt
AT HUNTH fdbal g des TUR HRUARAST aToRe
Sl § Ties T T i favg 3ie, Smed S Johs
e fadest! gHIfay ae.

I ST AT AN 3HTed. SIY; Hcss Hed oMb afesT
(SMAW). T ¢TRe 31T afesT (GTAW), 311fdT 71 Aed 3
AfET (GMAW).

GMAW H& aRR Bhg T FHIAY 3¥d Sit araRdl JHEg
I HIS B AT ATATIRUTAT THTATIRE TREUT HRUATTS!
Jte STaR NS 719 (QHFId: G ST favar i 3ffor
Co2 T THrgon) Ward.

GTAW T} Ush gUd g BT Ydhsaidl! T4 3RId SaredT 3f1d
TURANRIT PGS TSd ariRdl 3T qHedT godie g

fheR Hed eRT M 8 8% WIS B,

Rew 3fcE™ a1 Tee s Hed ol AT U Saidels Sl
ST TSR] ST, ATHIAcH SeadTd TREUT BId. adelS YRS
gAaeISdl 4R 3adl HRUT dl §BeD [ddemdl. Wi des ST
ARG 3118, Y61 Udhal AP S dRR BIfST §gd 3iTe; IRRal
UH UIda TAd HICT 3d of 30 ST WREUT Hdl.

T T, Safdedhd e, TR, Saac- SIF (EB), IO SAIfOT
TS S TN AT Iord 3 T Wid aTRd 9T,
qTATARUNd el SIS, dbd, SAHE Jedl §ad, TToamrare! Sfor
NI ST JHIART Bl AfeeT § TP U HIDTGRID JuhH
TG U] WERGR! U0l SHTIRID 3R,

T s

AT B TP BT UfehaT 3fe TIER G fobal 31fies WRT
T YT AT YAf@IRedar aToRell Sird. guf Siaedn dees
SIEdd YN I Alfed U 3w SdTd. shecedl Higera
HiE TIR PHRUA Hed oid 3 WUArd HR1d fdhar sudig

S I ATHTIG: [ AT T THaHM de8 daR
FHRUGNS! FAaSen SidTd. AfsT foges wre Swdl, fid - I3
3 ek aToRe Sird

Tofdesds AfSmd) @R ufthar ome wume) Wi ol
TSR fiyesa.

SegT fded UaTe U, Aeaqw IrfAe widl degl o Iwrdr fmfor
Bl IS THTUT AR A 3

- TG ST fagd YaTgTe STy

- WA Bid 3 dad

- HIHErET UfdeR.

=it Jwrdr fufor Felt oS .

e Hed 3 AT dwdles Aed sadels S ad
U Qe 3afaee i Saetl S,




CG&M TRRATS 91t Haled fUsRt 1.1.07
aﬁ'ﬂ'(Welder) - W%ma@m

3T SATIOT 71T ATET ATYUF SATFOT SUBU! (Arc & Gas welding equipment tools

and accessories)

IED: a1 year= Y9t gl gel |Ta
o . . o .
« 3T 3T T AT IuB N AT TV S aIST= AT |
o
o YA ST SfeREtereaT aTuRT 9ui+ S
3T AT IuSHor Fig 4
RIBBED RUBBER
COVERING
S
S
z
o
=
N
5
WELDING CABLE WITH HEAVY RIBBED %
OUTER RUBBER COVERING g
Fig 5
1N
5
= '3
z
)
: D
Fig 3 SCREW CLAMP
LUGS FOR WELDING LEADS é’
THE THREE SIZES WILL FIT CABLES FROM NO 6 TO 4/0. E
THEY MAY BE CONNECTED TO THE LEAD BY SOLDERING g
OR MECHANICAL CRIMPING g

T 1
IR® dqSFNTS did Daawar AfpRA
P Hicxad paardl ardl
SPRING LOADED CLAMP g ﬁ'ﬂﬂ JfusRA T & HdT
WORK CABLE ATTACHMENTS § (mm) 0-15 15-30 30-75
24.0 600 600 400
21.0 500 400 300
19.0 400 350 300
18.0 300 300 200
16.5 250 200 175
15.5 200 195 150
14.5 150 150 100
13.5 125 100 75




GOGGLE

GAS CYLINDER

i

{

(

|/~ WELDING
BLOWPIPE

~

OXYGEN RUBBER
HOSEPIPE

RUBBER
ACETYLENE
HOSEPIPE

CYLINDER TROLLY

OXYGEN GAS
REGULATOR SPARK
LIGHTER

CYLINDER KEY

OXYGEN GAS

CYLIDER ACETYLENE GAS

CYLINDER

CHAINING

ATTACHMENT \I DISSOLVED
ACETYLENE

WL20N110731

Fig 8
WORKING PRESSURE
GAUGE

REGULATOR PRESSURE
TOP SCREW ADJUST
(SLACKEN) WHEN NOT |
USE

OXYGEN TO BLOW PIPE

CYLINDER PRESSURE
GAUGE

Fig 7

|™~— OXYGEN CYLINDER
(BLACK COLOUR)

ACETYLENE CYLINDER
(MARROON COLOUR)

WL20N110732

10

(R.H.THREAD) R.H. THREAD TO

CYLINDER
8
? 5
g
GAS FROM CYLINDER ENTERS HERE g

Fig 9
WORKING PRESSURE
CYLINDER

PRESSURE GAUGE

L.H. THREAD TO
CYLINDER

REGULATOR PRESSURE
TOP SCREW ADJUST

ACETYLENE TO BLOW PIPE
(R.H.THREAD)

3
~
5
GAS FROM CYLINDER ENTERS HERE T
ACETYLENE PRESSURE REGULATOR §
Fig 10
&
S
2
&
=
Fig 11
RIGHT HAND THREAD
OXYGEN FREE SECURING NUT
NORMAL DIRECTION
/A\ OF FLOW
A
— ——E— Se—e—c———c———|k—

LEFT HAND THREAD
ACETYLENE

STAINLESS STEEL DISC VALVE SITS
INSTANTANEOUSLY WHEN GAS FLOW
IS REVERSED (NON RETURN VALVE)

HOSE PROTECTOR

WL20N110737

C G & M : ATSY (NSQF -I9a3 Uil 2022) TRIRATSH ATS! Hafed st 1.1.07



1. HANDLE
2. ACETYLENE INLET CONNECTION
3. OXYGEN INLET CONNECTION

4. ACETYLENE CONTROL VALVE
5. OXYGEN CONTROL VALVE

6. MIXING CHAMBER

7. NECK PIPE WITHNOZZLE

WLN110638

MIXING CHAMBER

HAND PIECE

ALWAYS USE TIP CLEANERS

GAS CONTROL VALVES

WLN110639

dee 8 HAl WA JISIHR Aeiadl HTHR Faad!. (Cad)

a1

Wil SISt o
foredt Eica
0.8 1
1.2 2
1.6 3
2.4 5
3.0 7
4.0 10
5.0 13
6.0 18
8.0 25
10.0 3D)
12.0 45
19.0 59)
25.0 70

U&T S 25 .0 90

T AfRT g T
JCEIGR ITIRT STUMA3f I TaTTedT graredn e qufia
WIATTIHTO 3.

9 USS WHR: AHdl 14 37T 152 T TIA USS WR
SRITAE 3117, B SHTaC P FASTH ¥Iad §ad 313, § ¥edh !
fhar ABH b A e, diee U fdhaT g HRUARITS
FIIRA S, Ml 14 ALY SRATTIHO TR WARAT HHR
T Rifdieran Riega, 6T To[ d-dex AT Jeexd
TR HTUT AT TS UAR ATGUATIIS! bl ST, 3T afea?T A=A
3T3CYC T 3.

DIUAG! SMBRIET IAIS] AT DT, Ac/dlee god JHuH

TS UGS TN TY SHR TR,
Fig 14 v
\
x>

DOUBLE ENDED SPANNER

(a)

WLN110641

:
:
1
%
A
|

FYAeRD s Gl YdTg R quarera! fohar yisfquarardt g
RIdier Bl Tidbe IISTIRIS! fhal §¢ HIUATITST aroRa
KIGH

Rl AT HRUTHIS] AR ST WpeR S JHaH
T UITE) AgH! Ay BRI &) a1l fheeh A8 @lee
Yibedyd Trsal UIies! SUidhe Fisl 5/ db HRR Fedry
1= YdTe @R Yiafae SIS Wbl

Ao fhar feu =

&U 9% HRO: ¥4 i@ o feur aisren Ay et
T ST, UTSATRN WS TeId BIaIUiees Jdid JHHM 51
Yhd. HIHERIT U g T, T ol [dhar Al § g
Taiids el e THaH 813 .

C G & M : ATST (NSQF -I9Ufl 2022) TRIRATSH A1 Hafud st 1.1.07 1



feu foamR: <fd deRug tHh R fou iR Rfaen .
TS Ut T TR 30 311 U [T ia wIEd e
(=t 16)

Fig 15

OO/ o USE CORRECT KEY TO AVOID
O UNNECESSARY STRAIN ON THE VALVE
DQ Sy
(RRY

L

WLN110642

Fig 16

WLN110643

=
3
|
|
|
E
=
A
:
9

@it - ge5dT o gadl.

BB BRI AR <l JEHTT AT HRUAMNTS! aroRe! Sfd
STH 18. FTH HIAM], Y5 ISAvIIS! SHifRTor dTed 3fefac
IgST AT,

WS AT 19 31 20 A SITITIHTO Tidh ATZeR
Uequaa HgH! W ArseR aTuRuaTd! 9ad ardl. Hefig! 9
IR AIH1. AT IeRNT6! Hadl aTR B HAd blerd g
HROT BT UM YRl ie Usaa daR gk
SATATAT UhHes qH gTd ST UaTH! RISl 3.

WLN110646

ALWAYS USE A SPARKLIGHTER TO LIGHT A TORCH

Fig 20

FILE

WLN110647

it grdterRftT s 8 o afdm AR Afdw i

WLN110645

Fig 17 g
CHIPPING HAMMER é
\ IR SI-AfET GEHNT A BRI, Wi, 7ol SIS DigH

TIHUGMTST IR ST AT0R Hdl Sl

Fig 22

% WIRE BRUSH %
= =
E— 3 STH 8T 3ad U 18 o Ul STl siiead 3iTg.

T YR TR s ITQUAIITS! 301 eRUTTITST TR STt

Fig 23
E§§ i D
S D

TONGS

WLN11064A

12 C G & M : ATSY (NSQF -I9a3 Uil 2022) TRIRATSH ATS! Hafed st 1.1.07



ccam

TRIIATGY A1t Haled 1U3R 1.1.08

qATSY (Welder) - SSaRM ¢f=T 3for afed T ufehar

fafay afedw wftear anfor ©mT IUART  (Various welding processes and its

application)

SfEP: a1 ysare Yadt gl veH ITd

. gAfae® 3Td SfOT 71 AR ufshan affepa =
- R afeE ufspait Ad &

. fafay A uftpaia SuwarT @i

Teha: - 3G AT UfehaT (SWIHT Wld dlel 3M1R)

- T IfcET UlshaT (SWTT Id 119 Saral 317g)
- IR IfcET UfhaT (VI WdId diel fhar 719 Saran e

gAfded AT ufbar wrefiauam affed dear SIS
Y-

- gafded Y=g afcdT

- R AfeET

- Soaed o AfeET

Zafdeed e Al getd aiffaur hal ST Rdhe:
311 afeg

- ST EIIGIS 3T aAfesT

- T ETReH 37 ARG / et AfegT

- T A 3 AfeST / MIG/MAG AfeSTT - TfeRd Bls 3Tch
afegw

- gSciedl SaTal et / qeHS 31 AfegT

- TRTSHT 3T ST

geifeeeh JISRC ATCST YEITUHIU lehRUT chel ST, Trebl:

- Wi afe@T

- dmafEn

- AR

- TRIRT §g afesT

1 f R ufthar @relieymm: affea Fear s war:
- offi-fafdwge Ueifeay T afedT - wer uiifeds o

afeg.

SR fcST Ufeha offed: - ¥fise afcsw
- IS afeeT

- gy afcdT

- RS YRS SRS (Afere) AT
- Whlew afeET

- Pies IR AT

DS afeET ufesan

AAW TSR Rifeei afegm

AHW U] BTG afcSTT BMAW
JoRTed 3T AT

CAW BTe 3T dfeeT

EBW A aY afeET
EGW gade] I dfeeT

ESM glae] i afcET
FCAW AT DIRS 3MTeh AfesT
FW RIS AT

I CIRCIRS
GCAW g BT 31 AT
GMAW g Hed 3 AT

13



GTAW T AR 3T W afedTT
S LBW 3R oiH afcgT
OAW Sfit-ufifee afcgw

SHTRR-graSIoH aAfeET PAW WITSHT 3T
afegT

PGW URR 719 afegT

RPW SRS UISiar dfedt RSEW

AW dm R dfedT

e wWie saw dfedT

A 3 SMAW dfeg

3fics Aed $eh SCAW dfedT

fics BTe i SW afeeT

WS 3 dfeeT

W yrise afegT

uw TS HUTERAT ST (fdgs) afegT
fafay afesw wferaia Swa
HIol AT BT AT TR T ST §e Siise U U,
SISTgTTE Bl Sd gid

Yiee Hed 3 dfceT IuH fedh gaaciedl AR Hed 9d
TR SHTOT A1-Th_ YT SIS VAT SUART el SiTell,

HIE D diceTIDbIe Faaers 3T a7 fher Hed arued
T4 B 10T -1 T AfETTST AR . Uk &t Th
Y afcET ufehan 3M1g 30T TS SHTSTehTal aToRel! SiTd ATgl.
Ty ST 3ifeeh IATGHNITS! aTR S,

Co2 3T (19 Bed 317 A Tad The Baied fheR IR
IRGR TS Hed ST 3MTdh ARFE HRUATATS AT ST,
Sramasit afegT (1 ETRe 311 dfes) Ry 4T, Tod €1,
SGfAFTy 30T grdes RMe Aed afeS ST TR S,

U BRI o AfeS & T hed SHTIOT A1H-Thd LT dfcs T4t
IR STl AITOT 317eh AfeS T UfohTUal SaTaT SR dTaaT S,
Sadel Wi AfcSTToaed HeRae= ufoRiud I[uremEr araR
He TahT UrHe SR ST Wd Wy afcardt & ufssan
CIERGIREIGH

ATSHT 3T AT 31T des S UIGH QU Wi Nadh &HdT 3d
31O Sivguftea SRTdl 3% STHE TS adiid Bid.

OHW

Wie AETTAES Hedl S SRTaed U UfaRie Joremie
IR HE- Uldes Yie Heddl dU slise BUH dgH Wicaqd
SISUITST JToRe SiTdl.

fRrqur afdTrare afe€n g uide U afesTardt aroRe!
THAB T 3NIEAT Bl S,

TR AfeETUHT Weak U0 S T guafa wure
EUITIR G§F &H ©cd &l gEYTTaR THAHIR s
Wi IcE WUH HT .

§c AfETTEH gdl AR Jgd/sAIh eI Il UhH SIS U]
GO RATe SrAcedT ST UAdHR IUILHATET aTR B o did
PHRUGTHIS] FTOR ST,

RIS §¢ dfcSTTae afeST AREAT JH/Tb SIS UITHS
SISUANTS! aTRAT STdl, TMRIEH™ SISUieT Siehiar 3d Uil
TR BHAId 10T TT SSTINIST IR &6 AR, $RUATgd! o
fadesdrd.

SiRfl-uRifeey AfEmneRogor 3 foeft onfor @rga &t
SIS I=AT dTATTeT By ST AHRY UTAT SIS UaTTa! aruRel
EiGIH

fR-3R e a1 AT ERSIoN, Byl Y, fifdwes
YTt HRUFTATIST 11O o Hed S0 fher s fadevarandt dar
STl 1 ST dTaHT Siiait SHRfeel Sarariean S /i,
71 ST AR YT dTE HRUIMTST Bl Sl oY HHT SWTT
3IYC HTIID 3.

T3R-TRIfeT 9 TR, Sig TRY HRU ST
CIERSESIGE

FERM @Rl SSRM Bl TRA baid UM des
PHRUGNTS! ATORY ST S B ST ¢ W S 0, JuTe 1T
EICUES

ST STHRIAT A, SR B ¥ 3. SIS aTiRd S,
aTRA STd, ThHD T YUhid RIcedl diedl elpiAtia gy

TR T 1S GO ISR R HTTRISH I HH{0 o]
 AfcET ol I

14 C G & M : 3 (NSQF -Iuoiasuft 2022) TS ATt Hafta fUsrt 1.1.08



cgam

TRIIAIGY d1ot Haied fU3Rt 1.1.09

- [oTd (Welder) - sswqéﬁﬂ 3rfor afedw ufshar

3k 3T 71 A ordt enfor aaren (Various welding processes and its

application)

ITE®: a1 ySara Yadt TR e @A

3ireh ST 19 AR 3rdt anfor ar=h e

1 §¢ deS: 180° (YSHNTHI UM®l) AL dadd aH dde
SIS dHaledT Afcs el g s FgUIdrd.

2 fOdie daes: 90° (YSHRTRN UIda! / Th YUFT M7 gav
PRI gEuRT/ARS! fat gguE) A8 Sadd aF oS
SIevaraT dfcdTer fheie des Turara.

3 4TS TGAIHRUL ST GEHETA/HICR GEHITAT @R
ST AU 36 AU IUKTd.

4 HeR A1g: G U foigAT g HRUMRT TRes YT ek
N WU i@ ST,

5 desd die: UG Ul JEUTTAR e HolgdihRul o
fagaR fadmaciel 3d Tel € (dee diee ) Ulse 3R WU

6 UTIT YUT: 7 SHIB IR 378 AUl 9 Hed JEHRTER
3{Tg it XWl.

7 3ada {ofl: fHex Wi des Hed 3fade Aot WU
3o S,

8 Iud Huft: fiex YWalld aee Aed 3ua Huft B sfiawd
ST,

9 Hiex gufl: R I &l frer AT Ua@iudd SR R
ra fiex s 3 Teurdd.

10 T af&Ew ere: ard™ e, 98, vare o oftr S
Yoaford HRUTMNTS! dToRedT SITUANT SUHROMAT 19 Afeg T
<rd WU,

11 719 HfeT erd; aga Myor, a8+, vare g snfor s
§¢ FHRUGNAS! AMIRedT Somaf- ISR 719 HfeT erd
TEUTATd.

12 19 URR TGACR: TH IUGRT of Rciexaedd 719 UR=AT
AT URY&0T R SHTIOT STev1/afdh T 719 IR g .

13 719 T&R IS8T UTSU: Ueh TaR e8! it 119 URR WG exAYH arg,
AT AId 31T 719 afedT/h e STear qrad.

14 §% BIR:gSA 19 URR I Tedl Sarar deR
TSN ol b BRR UM Sfiddd oild.

15 TRIRT §p: SIcg] T SaTel STeR Usd AT Ricis= fev
Sdcdl dI9 STl Yoald gid il 3d SbTardd 3Hd
T TRIT S FgUITd,

16 IR S faRIU®dl: HTEIABT SHHIAR G, ST g
STd 3107 SRy ERifeeli= arg s uds, Wgaex fdbar
Ryciexa G2 AR S, a1 GXRH=AT 368! AT SHHRR
faRYey rar ArTal.

17 FAIRIS YRP: TH USRIV SATGR HAAGR UG el arel
Sagereudd Aclt SIEA S & FAdCIsar 3fasd ST
34d. (8 IUBRUT AT &HINE I 38 AT I
UHR WU 300 Amps, 400 Amps 30T 600 Amps 3f=Td:,

31ef 31for gouigo) SRIacs).

18 QA RIM: HIAgR faodl diol g AUR IUHRUT Sig
TR A TR, (R} IUBRUT Ao &HATE ST 38
30T ITd TR UST 300 Amps, 400 Amps 311101 600 Ams.
? 99 PR, G.I. B fHar f[Hf¥a Teud i oo
TIR &l Ol

19 3iTeh AT Farer: AT FRATUR SAdEIS EeeR SM1fo 3ref
Peaqdd 4 aTg AvarEe! R disysifegfifian Esurg
TS TR,

20 HEA T § O HIUE SUAS 3 ST oy

300Amps, 400Amps 3for 600Amps. g IR die 'EIT(‘,_[%I
IS 38

21 SMAW: 3 Acd 3ffe afceT. HY3Hd Aed 3 afeesT
3T Resh AfeET WU q@Ia sfld@d STd. @1 Ufshadd
SAEEIS IUHIT 3To).

22 GMAW: 19 Aed 3 afcd™ed o2 af&T (MAG), Aed
3R T 3P ST (MIG) 30T Tl dls 3 g™
THIFY 3R, (@1 UfhaiHed Sadeis SUH 3MTg).

23 GTAW: 19 e 3M1d AT, (@1 Ufpdd Saeers Uy
31T8).

24 FCAW: UAd] 18 3T ST, T HI3fe 3 Afee .
@fohdd SAdCIS IUHNY 31T8).

25 FAFCIS(UTR DIcS) Uh YTl DTS Sff FeioRd- Aftd 3fdl
STOT T YT T TS, €Y, I3R/PR AR 10T Tefad pIfeT
RUH SRfade ST, AT PR J3R/BR IR AT
THRIIER ARG ol ST, (8 2fes Hed 3 afcgToe
UG U WU aT0Rd ).

15



ccgamm

TRRATS 91t Haled fUSRt 1.1.10

AT (Welder) - $8a=M ¢ 3mfor afedw ufesar

%ﬂﬁﬁch@?ﬂwmm (Different process to metal joining method)

3fe®: a1 Y=l VAt Tl HeH BT
. fafay yoRA diee 31fr e 3nfor @i SuahT Siewar
. fYdewd yPR nfor @ IR SiiewEn

qee 3nforFe (= 1)

Fig 1

g

WLN110911

B AIYRUTU G YT U UhSUARITS! aTu=dl SITdId.

SegT diee M1 e aTRA A, SR Ud BIga erdhdl Rd
W FdH diee AT e IR IS Udhdld. IR gehmd A
THa ¥peAT M6, Siegl Ud WRIE gidld, dag] gedhial
YD G [dhdl SEUaTd! STaIDHdT 3 e,

SIVRINTIRAT YHRIAR 3faciqd, fafdy R siee araRd S,
feaeR= giaws diee (= 2)

Fig 2

1M1
Tiee IR BRI SIIRIT HRUTTET 81 Jaid IH UhR

3R, foam PR dee ([FA3RT Bia) el UrST HisT ..

JBUmaR fEamed fhfd geta W sRisdiar uRumm #RuR
Tt arel fbe Siee @ 3)

WLN110912

16

Fig 3

WLN110913

BODY FIT BOLT

SIegT ST JhSdiaeid ATuef gTerard AT SRTd degl 7=
e fohfera a3,

Ufgul dtor AIYvarTe! Siee b ST fevg syl HRfifT
P AT,

yarar faRih Siee =T 4)

Fig 4

SENE
L

ANTI-FATIGUE BOLT

gl il Uad seodl e fRudi=ar 3idi9 e/™d T a1
PG S B AT TCIH AT ISTe0r 3Med.
A SUaTATSY SR fd ST,

WLN110914




L ACER))

Fig 5

STUD

.
H =
]

=
=
=

I
ﬂ, —
]

(@

WLN110915

STUD

SRIHE WS ATURT SIdTd of IRAR dTes el ST,

SR b AR, IS fUenedia e aRkie U fdhar e T
TS A1a S, § BIRCT JHd <.

B.1.S TUR dieed Ug-H qusia
YehIH! §S Slee A1d, YT BR, AHAH qidl, JaHdr 9t
3qreXul

M10 3THRTET Yeh ! 88 Slee, ATHHT et 60mm 3for uraef
FA 4.8 WIAUHTO FRfEd el S

Yeh Ml B8 Sice M10 60 - 4.8 - IS: 1363 (HTT)
AT FTTaEd TP IBL.

Juiter 4.8 =1 U qored aif @ifies Tored) gxfadr. ar yevong
o W e 318 fhAM T ek - 40 kgf/mm2 SMIOT fardT=
IF AU o fhHH a4 ekt = 0.8 3R TOIRR 3%,

&u

R S Siee AT Ep § A9 SATGH IS - A, B, 3T C 3
3HTed ST ATCHe ‘A’ 3 AT SR, Sl SATIOT o=
HH IS T TR

(UeATH UuMeiaed 3ifees qu=iiaiandl, 1S: 1367, HIT XVI 1979
Tel)

B.I.S Aed 3% WRTHIeH fead sryamT Wi,
AT W UeaT THTART RO Ta=aD AATal ST
d UGeTd Sieced HATHS ATTADIIEGR ATATH
RIS AT BREAYH A,

e anfia gt

Ui GF fhal S U3 HIHRGEUl SISTIMIS! Rivets
JIoRAId. Xie Aed adhaed Regfen Ha ord oY;

- dfcETge BIU fagpdt Wes Bledl Ud A 3.
Rivet du=fier

Rivets <0 @iell, JTgd, SMHR 0T S 3MMHR gR [y ot
3MTgd.

RECUS

et 1 AW SRy fafdy UeRd facy sied. ¥
HCdAT hIHIC HIMIWWW.

e, siegfifrawm sfor fafay fiy urg.

fedew ‘L <Y aid} T @A qxifaeht o, (= 6)

Fig 6

HEAD

BODY

TAIL

SNAP HEAD COUNTERSUNK OVAL COUNTER SUNK

WLN110921

MUSHROOM HEAD

e Tid@®@=7)

e I T ey 3T s¢ sy BUH Tlied Med. §¢
ST d16dId, §¢ ¥4 A1ard] Wie arRd! S,

e gwaay

ReefEme Sl TR HRUTMNIST 3MaRgd el arsia
e gXI& WUrdd.

MATBR Sl ST (7 8) TI&T X
X =dX(13, - 1.6) 31 fed 9.

PAN HEAD FLAT HEAD

C G & M : AT (NSQF -ISUl 2022) TRRATSH A1 Hafwd fUsrdt 1.1.10 17



Fig7
NN
¥ Y
NN
SN
MmN
1 A T2
ANNN| N ~
LV
SINGLE RIVETED DOUBLE RIVETED
LAPJOINT LAPJOINT (CHAIN)
AR AR
e TTE A
AN BN
NN
DOUBLE RIVETED
LAPJOINT (ZIGZAG)
7 A (7]
OJ \TJ‘ |
|
e A A
d & ; 4
|
.
—+ REn®
o P
4 SSISE
NPARN -
SINGLE STRAP DOUBLE STRAP %
BUTT JOINT BUTT JOINT 5
=
2Y - Rge gaauda)
d = Rege s (e
Fig 8
d
AT =
Il \ .
_ ~ 7 | < %
"/
z
=

TBUH, Td Wegs U wrel T finft e degt MareR st
TR B! Rege ofell (L e @ref feeammmt sia.

L=T+d(1.3-16)

Ture 8l §adMT ([T 9) Reget @idll (L'mm) SreiieayHTor
WAL =T+d(08-12)

SegT e s ST wiesar STETe aisie dm g et
ST, T U dhcled oo o1 S1aes Scied HHd SHRIE
fXacy Fasr

Fig 9

WLN110924

et

e ugd-acire e Ssuarr FaTed Ugdl 3Rd.
Gies T ATie! U 3R,

Qe & o ufthar oM SgR UTd, Sieedl S oY
Heqadl TR - FHRdl Aleex Aar] gudl UYL Had-
Sred STaTd. iceydT fadesuar g sheer Sumafg areiven
HHT 3.

fddecd Hicsx oF HeRTE ofild Hd o oF Heddl g
SIS UG HEd .

e Iwrar for suarear 3iefiF Sreedr TieaR B
ST S SHfYFH dTha HTD 3 H= -3,

ST Wit TS ST BTe WIes T WU Fiidd ol oTss
TH . TS WS G (31) ST @) Rereex ST e favmra
I 3Te.

420°C 2T Wil f[AqauIR e firgy urg oA fe=1 sfor Ry
IR YT SIS UaT=AT Uiohaa At Hies T Urdrd.

AT T aIE T SievaTd! Uk, fiheR Aeiad T
S SATIOT Hefie iy oTg o el 9 Hed 420°C aR 850°C Wral!
TR Pl ST ATl ST Bordrd.

RieegR SfeiT 3 SR ORET o8 aTfiar arRad fer AeRaa
Trel-aie s erg 3R 3foT aTRae Uefe SRl AT 3T,

SIS 81 U1 STreuaTd Ufehar Mg oit 450 fSUt Afcqsmuern s
YA Bl ST ST Hres e gaqd 450 &3 Sfcaauen
FHHI ATTHEIT Bt o,

W 3 8 v ufeha 3me el Widild TR UTe dd SiTd.

STOT AT STAUGR Tfeare & qofo) Wes H.

- ARG IR IO W18 U ST, (G SIS U= g8y
HHT SR Wk o.0¢ T arra)

18 C G & M : AT (NSQF -ISU 2022) TRRATSH A1 Hatvd U3t 1.1.10



- O WRUd T daT (@RS 31 We sfsfmamat 75%
IR Urged {0 25% SR RS (G@ WReud) U
TIR HRUGMTS! aTOR 1Y), T dT SR Ty

3{Icl HRUR Geh SHTMUT UTolt FHITAY 3118, ATHes aTuReT SITu=T
YTTAT YR ARG Ty gIoH s Sird.

ST SACTRd Silsc AP 3T d¥ ST aTuR Har S,

SfSiT fheR MgH/UT 860°C d 950°C ATIHMIG fadesdrd HTOT
dIgs S1for re Ay g1 S5 HRUGITST TR

SAFSRT FAT: WS IR 1 9gdd UIquTe! JMEHd 3dl Udle
318,

SR rae

qul STeie Sifsed drey favaT quf ol Sa=as 1G],

A HH AOHH SR Wgad B Ad d faeqo S B,
TRIRT fohaT a8 Wex TRl

UfchaT TSIl FifAh gl el ST Qebdl.

RN B Ul fEHraRiv o,

EIENEKI

SR g TeRS HTOHr] JUdhid A 3¥d ), R
flheR Ao SHIaRd® H&Rd UfdhR Y b,

T4 SIS iy o1 3= T ekl HH BT

Tl Uie=aT d die drel [redn SR g gt ¥ 99 Aea=i
SATE} STae Jood g,

it anfor w=fis
WIS Rbd. 1 TR “HIfET q=i=" srie! TUrdTd.

3Pt 10 He aRIfaeal HRT TUrSl drel, ST, IR TR, I,

Fig 10

WLN110991

GROOVING MACHINE

FI: I1d 3Tt 11 T SRIaeayHTr Wyt dfeiar fafay S
Tiguft 3Med.
IR AR-AMTIET G UHRY UIR AT Iuas 3Med. Th

JuTe AeR T8 30T gURT Wauir 3. Y&s AerAed 3 i,
4 fiyeft, 5 fondt anfor 6 iRt St Weaoft sraama.

Fig 11

FOR OUTSIDE SEAM
FLAT SURFACE ON TOP

FOR INSIDE SEAM
GROOVE ON TOP

WLN110992

C G & M : AT (NSQF -39l 2022) TRIRATSH AT Hafed U3t 1.1.10 19



ccgam

TRIRATGY ATt Haled 1I3RT 1.1.11

AT (Welder) - $8a=M ¢ 3imfor afegw uferar

fihe Hv0l (Types of welding joints and its application, edge preparation & fit-

up for different thickness)

3ED: a1 ysar= Wad! gl 9el A
. 9 AT SATgew ST e TRIH== 19 o
. e YT fihdie degwd ATa WY T
« ST IR HIUATAT TGl TY B

Iy AfET wiY (= 1)
fafay gaya afcE are sapelt 1 Aed xffae sma.
R gBRT 3 it SMHR, Woed YN SIS Hal

UhF HRTUHR SdedT STdld.

< O G

Fig 1

BUTT JOINT CORNER JOINT EDGE JOINT
LAP JOINT TEE JOINT

WLN111011

FUNDAMENTAL TYPE OF JOINTS

ITs™ PR aH TR 3Ted. (|7 2)

WLN111012

TYPE OF WELD

TR

TS Sige: I1 YhRd gieT HhavAed fdhar e Aed Ssvamrst
JIORET ST,

PR SAlge: ST B AT thiNd T Sl STe! S ddHT
372 YHTRET FieT TRl ST,

20

oY Sise: U1 UHR dee Ssc g4l Al H §-q0, hia-e
a0, T S0 SATEHL IR Silq.

¥ HIge: GG, I SR I S Sisc Ui, Gleag, SUHUl,

e 31T fihele ATs™ ATHSBRUI(SMPH 3 3T ¥)
e 3feX: § SIS AT ofaR 3R, (R 3)

JWTAT YUTFAT &F: desa JHIT 3Rl dfes = SWUages
uTgd e Saed ST,

Tt it Uy SiaR YT Is Hed 99 Hed e ar Wi
HRa 1 fadgadta sieR (= 5)
ST Ya=T: b T Tgsi et el (= 3 311fon 4)

Fig 3 WELD ZONE
WELD METAL

REINFORCEMENT —

% \\ / ’
\
Vo

HEAT-AFFECTED ROSION
HEAT PENETRATION
WELD JUNCTION HEAT AFFECTED ZONE

PENETRATION BEAD

PARENT METAL

ROOT GAP

7 \

WLN111013

Fig 4

PARENT METAL
WELD METAL

HEAT-AFFECTED

ZONE WELD ZONE

WELD JUNCTION

2

FUSION PENETRATION

REINFORCEMENT

2

HEAT-AFFECTED ZONE

WLN111014




HOIGCTRULGI Slc SISt YNaR 3ifRerd YIqEn Hes L=
YUTTGR ST el o, (R 5)

SIS HIT o Uha Jald slaes 3gd. ([ 6)

Fig 5 WELD FACE TOE

TOE W‘ W [ — REINFORCEMENT

vROOT PENETRATION

Fig 6

WLN111016

’,44
|
|
|
|
|
[
o |
o !
S |
= |
[E—
WLN111017

@ ASRTLHBIR de0 4R A T BUH R hae g
PHISTIR IRY P TR Haiell JFHIT. (= 7)

NA 3

ROOT GAP j

Fig7

WLN111018

— ROOT FACE

e IH:TeaTedT Gt ST e ufgelt era (= 8)

Fig 8 ROOT RUN
(3 j;

ROOT PENETRATION

FC YIS SISl deaTRil ¢ I AU 3.
¢ I: U U SR YT ST,

G A 2 T forgiford defl 318 Sit ¢ IaR ST bt il
R 41a 3 WU fsiford dalt 3T St gU=T YTdaR S/HT dhalt
ST,

AT 37: Fe foba HIR SScwa GesT STe[er o T dHad Th
AR de8 (4TS Sfise Uf AredreR). (R 9)

Fig 9 ~— ROOT RUN

\ SEALING RUN

ST 3: 9 foha1 1R Sliscsan Yes SIS[an o Fard Ud g
Jcg (et AfeT wruamydT).

TR SISt UTd SiaRE 107 g §ic Sieum=al Juadid
qefdgreid 3icR.

aeed dle: fig 9 a8 By We feaqd IHd gl (== 5
3 6.)

WLN111019

WLN11101A

dts B¥: I8 1 SN S99 Bid T ST faquIRT dega
YWY, (= 5 311f0r 6.)

TS SHRM: TS S AT IO THTAT & Tiearditer T,
(= 3 371fOT 4)

RIS AERT: YSHRTE YT S 968 §-adH Siisdl SR 3T
(= 10)

RIS F:UNC Hed ST @leild figad Td 318, df YR (R 10)

Fig 10 §

FUSION FACES

V),
)77

FUSION ZONE

FUSION ZONE \

WLN11101B

PHISTH dTURT

FST TIR VAT IR AT: HH! Jald U 37 HRUARITST
i TR oal SIdId. SIS TaRad Holgdl [Hesfauarra!
ATl H ST TIR FO ST SIS 3HTe. BT TR HIAT
Trefd aTeit faraRTd e uifgsi.

- ST ufehar S & SMAW, SHTRR-TRIfea aegd, Co2,
ERESEUE
fgHfIem, HRe 3 3.

- SISUgTTSt YTt STe.
- Josdl UHR (TSl 1T ftheie aes)
- i oTe

IRY e IT8 ATRUATIS Fald fwhradeiik g, HRUI a1 desar
HIATE! YR G SIRADH T AT, TR GHTUTB RS
dqIHe T STl SRId. degs HRIGAr U S8 Sl aie
d®d HRId AR S TaRIS Holgd! (e quarra!
ieAtear GeiH1 dfcETadt HaRRIg §dTd arTd.

e fRardt, Sgd ae degy fhaM we s+ 3nfor g
3frereg Masd Uifigeid St ST HRIadre] des Hedd
U0 Tafd FHH SRYa. 4 T “U” ¥ Sigedn AR d%s Hed
STURGT FHH HROAITST Bl S1S, Ahd! sleg] Sad 3 B
SATTOT HERT B AT SHURRITd THU HRugm™TaT gt 3d. )"
Sige Yeu1 fihaie desHe aTuRa ST,
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Fc Y RIGRY Bl STd HRUN SR HHT Bl e desdl
§C WiscHY HdUUl WCH BIg od. 37 UPR, Pal deos
It it HROT ST UART ATGaU! X 371G,

PST TR UGN Tgd: SSUTAT HST Tlell THa baedl
PV T UGdIgR IETHIST TR Hedl SIS Tebdld.

- W Bl
- TR g BicT
FITA TARY fOT fibe- 3T TdR

AT 3D IETHY ITURT SUMARE AT BT
TR} @relt o 11 7 gxifael .
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Fig 11
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cgam

AT (Welder) - $8aRM ¢ 3imfor afegwT uferar

TR Aol daidd fUsRt 1.1.12

YBHNT AT B0 (Surface cleaning)

SfEP: a1 YT Yadt grel ved =T
. W dad Hgwa 9
. ATHAGTSHAT UG qui &1

Togd deg fauanet e Wi afcsTgdl W HRor
SIS 5.

WDdd Hg<a: HIUAG! dfceT Uihdet gayd Saxadmdl
RBUS Seuiten del afceT wruargdl W S0, gyHET
SISaarl HSIaR dd, T, 9T, T, Sielmal, I vl SR
P! TR Uref 3Ry Tehdld. SR 8 giNd Teeh Plg crhal
TR R IS vy, 69w M1 HHPpad gisd. AT aw
T AT HRUAYG! STee Sumafd gyHrT=aT TR ER
ST TR bedlak I, §Te) Usdld il § 9 fadesden
YTHEN SITATd. ST faqas e 4T S 813 Huft GaR gisa SHfor
Tofie gEUTTaR @6 U 5% TaR gidtd deT o YTqHed STex
fia. are Sfessar Ui ST arges JiY HHGad gidid.

ATPAGERAT UGdl: INAHASG AqhAmRAE dd, 9,
Uo SAE BIgd CTHUINIS Uldes grRigidaliNG URTSHT
Tlegcqge SIS Ui JEHTT Yo THIfy 3 (R 1)

T U, AR fdhar Tt duRe I gier e g, ([ 2)
T YT, WS HRUGNIS, Hla WId araR ST JToRa ST,
T SO Fi-ThR U] WS HRUIMS], KA WKId araR
ERIGIERGIRTIGIA

WLN111031

WIRE BRUSH

WIRE WOOL

WLN111032
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cGgam

TRIIAIGY d1ot Hated fU3Rt 1.1.13

AT (Welder) - $SaRM ¢ 3imfoT afes™wT ufsrar

3T AfET 3nfor Hafra faga 3t 3T =TEi=T @] gIvT gayd 9 (Basic

electricity applicable to arc welding & related electrical terms & definitions)

3fE®: I1 ysur=an Aach gl FeH BT
- e faga s afvunfia &

A1 &1 U UBRAT e FHoll 3R off B BRI e 3T
G@H’ﬂ:—ﬁﬁm

- U, Aicy, IR 3.

- T O AR,

- 1 TR R

- g fagdia ufaeRe
faeft Qo ewrera® .

fagavars: A s sadcaal fagd FaTe wurdNd.
SAge T YaTgTE &R SUSR (¥) A HiSTel SIrdl. [Ta I

faga g/ IR: 71 3 e Y fdgd Jarg alg anTal.
e Bleesl fhal agemIfee B (SUHUw) RUdd. I
AU T @lee(V) TR, ATYT I3 GlecHiex BUrdId.

faga ufaeR; T STom=an fagd yaTgTer favie $=o1 81 yardfan
Toref 3R,

A A0 Thdh 3HIgH 3T 30T HiSvard Jied SedieR
fhar AR 38,

- YA UfIPR IS0 Scerdl:
- R Y O 38d R UidHR HHT 3.

Heaex: 1 UaTAYT die ofid il HSaex UK. (3Tt
1)

Fig 1

KCONDUCTOR (COPPER WIRE)

INSULATOR
(PORCELAIN)

WLN111111

24

e, SgfAfTay, W, T 3. 8 Heded! IGER0! 3Med. Al
i gfaeR et oR.

YIRS UTUAY die STd 18! i1 3gaiex WU, (s

2)

TIME

Fig 2

CURRENT

CYCLE
OR
FREQUENCY

WLN111112

BT, YD, IR, dHARC, WIReh HRS AHS, HRS HIYH,
ORfAT ofdr arfier € 3gciexel Jerex0r aed. a1 IrEEiE
TIHR SR 3T,

gafaes Afbew: 81 fagd Uaem O Harslex™ gdadr
3T,

fthed Jayd UHR 3Med:

- Wit Fide

- iR fdhe

aTfereT Afthe: Aidhed YRR~ taH Aferdd T8-g-U8 Sead
ST SO Tad Uh AN S1adTd sarqed fagd UdTg Sy,

JATR Ffhe: UAPR ol WARN Siededl clhig
THHG T AORT Sead I

STEATET HYe (AC): fgd UdTg St T Yargr fa=m Snfor
ORHTOT &R Y eTall SRITA AT Seerd! e qafdt yaTg worda.
3T 50 b UMl o Ufd e 50 5T AT fa= Saard. Arean
e &1 et WU 8¢5 (Hz) TUrard. (R 3)

STNEE e (DC)(Fr 4): fagd Uarg St AgH! uar fafdiy fazA
gredl Il A UdTg 3 WU, (i.e.) THRIAD o YHRIHD
G fG=M). FHRIAD d THRIHD (ARUTRS fa=m).




Fig 3

WELDING
MACHINE ELECTRODE

==

~ BASE METAL

VOLT METER

OPEN CIRCUIT VOLTAGE

WELDING
MACHINE ELECTRODE

. ’—ﬁ///mc
==

~ BASE METAL

VOLT METER

WLN111113

ARC VOLTAGE

SfieTan Famg faga fagmren wafd samgesuo ar] Fae
fFRmit®! T .

Fig 4
D.C. l
POWER
SOURCE N
|

® fagd vare, Recs Sfdr Ui R g Tee 3], ST st gi-T
1827 LY 33TT HdT BIdl. S.Ohm, TH TG

frgia fbar fFraw:

FUM J&ad! U UdPR BUH e 3 ¥dl. U Rl

dlecdldr faCsdeIS dlcdl.

WLN111114

V=IR
SV = e

| = aqT fagavarg

R = UfdR
Wi Ui R dTadl degl U &H! Bil.

SigHT fFrdTET aTuR: ST 3R GF I Siesd! SiTdTd degl
FHIUAE! Th g MUVIRTS A1 T Hetd Tl g
IR 3R

\%
I= EWhere | = currentinamps

V =1x R Where V = Voltage in volts

= % Where R =Resistance ohms

Sigrdr fFom w1 dF UeRme fafker S wwar o @t
SRIAd SR, (GH )oY Ht amps A AT

GEl )oY 3R UfTBR ohms

ANy Afbe Feew nfor and Feest: 3Nt 3 3Mh
PR, QT sdcle AT T 99 Hed Jramed rdh
TR/ B e} degT AfheHed BleeHlex gragaedr "V

1 S Fidhe Flecord T ARATAT UHRIIR 60V d 110V
TId 3R

IfET A=A A PR, SR FaaciSAT TIbIa T 9
Aeaad 3 TR Il R Ifbedd gleeHe gradaed
Tl "V Tl "3 glecol” TUrId.

7 31Teh S Ieeord Hed A== UHRIGHR 18V d 55V Wid Saad.
AT AR FeaTyETo! fIokET aTuR: TeH afce e, Sed
SR gavs TR fadesd sad:

SAfaeds Glees ATV I YaTg AT SAdIS ST HTH
R I dIIHA (4500°C) 3 TR HRO. (Td UHRY
3T afeg)

- YT UfeRIee T[T IR Fed STl IS gic Ry
TRH HRO 30T Yharea Ual SRS QU I Yalg I
BT TOT AR YU SR 16 AL HRU1. (4 YR Iee—~d
afeg)
diH afeg)

- fadescie THYd Udlied SIvaEISH XTI UidhR ST
4T aToRU (Saide! Wi afee)

S THR YT guins! faqevammet fhar ae Ry Rudid e
FHRUGTATST ATORT SiTd IO R SR G163+ [ddesd. ATes
31 e Ufohad faoran aToR HiedT YHIUNd il
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ccgamm

TRRATGY dTot Haled ISR 1.1.14

AT (Welder) - $8a=M ¢ 31mfor afegw ufsrar

ST STOT ATYHT SMTFoT afes=it Hafea ®r=ar 3él (Heat and temperature

and its terms related to welding)

3fe®: I1 Y= VAt Tl HeH BT
« JWTAT ST ATTHT GieATd e BRI qui BT
. AfTHed IwraT AT ATUHTATET 9TUR WY BT

IWET ST AIHE: I & Hordl Th JHR 3, Sff
AT ATUHA el GIF IRRIAS IgvaT & 3Te.
IRRTA JWIAT Iorat 4R G T XU Tt Tt SHoit
gIed. dAYAM U IRRMET IWrar fhar 2Raadr dAietd S,
IMId: WieTse fohal SeHe. aumE § Swrd= diada
TS 3T

IeTexur: vy fasdl TRY offg, 3 faaRd, R ‘il fobelt ofr TRH
3T, 3 IR {5 d. TN 40°C, 50°C, 150°F 3.

ATTAT FISTHTY: TTOH AISUaTTSt <l Jayd Wpd 3. -
- e Wl

- HRRISE Wb

SIG1 wuITei A S I3 fofg eifed of Jf=rd e

- ST d9HETE 9% fadesar (@l mad)

- 1 ATUHMIER g Tl GHIOTd S Iebhesd. TEUt rare
gfIegR ama HieTd ST,

IS Wra: TUAMNT Jad A0S g T Tl $ig
WY HHES GIaH Y& UIvgTd MU 101 Ihadn fagasia
AOHHR 3R 100 FHM HFTHL [AUFT ST, 7 Sifa=fd foig
Thard YA (°0 C) SAfAS SiTal 31T ke fg 100 31=7 (100°
Q) IR AT bt ST, U faUTS- YR U SIS 3% (°C)

Teelge Wa: dUAFKE dad HSUgTél Th  Holelt
Y JHIOG SE G UI0dTe NS0T I Shad fagaeda
AUEER 3R 180 FHM HRTHS faurTe Sra. sifa=fia fag
Th AT 32 3R (32°F) ST Sl Saha fog 212 3= (212°F)
R ey Far 3.

TAH [GUISH U Th h-eTsc U f83 (°F) TUrdTa.
AfETHed Iwrdr, aTaHT 3TfOT il TS aruRor
I 30T ATUHH A THABIRI e Thad d& .

SRIT-TRITCE TReiHd dIoHE g 31T 318, 3300°H. T 31T
T ARAgR TR Hoedl sardar dIdE I9H SRd URg
I A SaTe A Aeid Sararuen SRd SWIdT od. ffed

26

IR Y0 T TR TFAHLT TTeR USd ST anges
SR IWTdT AT B, @Teft fediear daaran dasf =m.

3aleul

1.5 it Sire W Mear urds geel dsM i tRifed=
ST @Rid fadesdr Sirg, el

W Wiedl ofe gael (6 o) @ sl {Rifeed= sarem
faqesvary ST des Arl.

s g8l ghsuid fdqevard fig §8= 1530°C
3TRd.

WIS WA fdqauardl av aigquaridl, Hiad Hisrel JToRT
TS HH! dosld HIT Sl ST 31feeh JWrd s,

@relt fediedr doman I &1 & I TaTTeT Aigier TBR AT
YA &R AT STex TSNl I THI0 .

ST AISTerar BR dled! degl Ufd ard 719 UaTgT UHT0 (19
YATETT &) dled. AT AIaAl Algidig SRd JWrdT feelt Sird
STTOT AR STHRTAN TAgR HHI Il faet T,

Qe dee s Wied! SiTe!, TR AreTad PR T TR

I HATOT S RIAUIRT e @ 3R

wie e i ar yd® T
TSt e | RN e AR
(Foreft wred)

0.8 1 28

1.2 2 56

1.6 3 85
2.0t025 5 142
3.0t03.5 7 200

4.0 10 280

5.0 13 370
6.0t0 6.5 18 510

8.0 25 710

10.0 35 990

12.0 45 1280
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TR ol daidd fUsRt 1.1.15

AT (Welder) - $8aRM ¢ 3(mfor afegw uferar

3p AfET=N awd 3nfor st AR

characteristics of arc)

(Principles of arc welding and

SfEP: a1 YT Yadt grel veH =T

3T AfT Rrgia

SegT 3= UAE Ul HedeRHyT gl hedexHyl gaw
SR STl degT o T SUId JU <iig ST dHfgd Iwrar
fafor #ra. 1 f3unfie ammm (& o) ofT simg. 3600°C, &
THHY 36 TIR HRUGNS! YAl a_Id fdaed Tl TS e
Hd. (3MPelt b 1)

Fig 1

ARC SOURCE OF
CREATED IN CURRENT —»@)
THE ARC GAP

HIGH CURRENT

31 e Nea o AR fRreed (et 2): €1 U 3mh

WLN111211

Fig 2

ARC
WELDING
MACHINE

WLN111212

Saftes abae firg 3 e 3R Sft 31 g U1
BEIIARUT HRUUT HEd HRald.d 3Ted:
- TS@HNU JaRdt

1 IR =it

gEYTT qouIg

TS@IHYUT iR 3): Sacisan snfdTan e TR
gcid fadead e fdaesden damEnda siger fGRe
Qe faRM Jar R

TEATHYUT §d YT qUTe favdT WTelt BT Ry g¥aiavor
PRI Hed $HRd SN 3R YHR des Headl STHT gIogrdl &l
CIEIN

T AR wsi@E 4): sosH we ST orh
JWAges fadesd, aRomdt:

- R ST ARISaIES 3MfYT gragere IdTg-

- PR IRRUET T PifcTal faqesvarr fog dier siRd
TS BTN TIHTR TR Wil TR B,

Fig 3 —

GRAVITATIONAL EFFECT
ACCELERATES THE
GLOBULES FLOW
G ETRS DOWNWARD
U
« /\/ IO
| -
&
o
GRAVITY FORCE g

Fig 4 FLUX

GASEOUS SHIELD

FROM BURNING FLUX
COATING ALSO

TO ACCELERATE THE
MOLTEN GLOBULES FLOW

72 /
a7,
005

0,7y
N\ R

GAS EXPANSION EFFECT

? 9 fowraa snfor 971 dreadid. W Wil a1 argHl
fadede urqe R yarfed #xvgmrdl R @
SIS DI ATgUITT A YFhTGRID UHTT S, 3=
UHR Hed Taiedd deg JaHed @Idar dTgH SiTdld ST JaRTaR
TUTG T,

faxaTivd aRfEn g1 UHE Bed e UiieRMd dfeea s
3ifier Iuge 3T 3N YALTER THTd Ursal

gEHTT quma(REr 5): fadesded uqer srsia o sfir
feshad 390 § S Aea afkred (B) ome. NiRRAT afcgean
SIS 81 THIT 31fid IUgad 38,

M 31T 31 JEHFT TG THTT e aol.

WLN122522
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Fig 5

JOB |
T \Q\% T ;:},,; o)

|
e Ud
QG

~~~

ELECTRODE

SURFACE TENSION EFFECT

WLN122523

gaAG NI TA(RIT 6): SATISHYA SURT fagauarg TarT

Fig 6

ELECTRO MAGNETIC FORCES
EFFECT ON MOLTEN GLOBULES
TO ACCELERATEITS FLOW

WELDING
CURRENT SUPPLY

)

t ELECTRODE

WELDING

CURRENT SUPPLY

ELECTRO MAGNETIC EFFECT

WLN122524

JesTeT WREUTA SaTedl YaohId X1 S99l § 9 SadeiSa
TR SrhTa TR FTciedT fadasaled T TaegaaR fgesR
YT UTSd. I SAdCISURI a7 &l Sifd HTIOT b

e T=aT GHTARETE [adesciedt dararadd Tigd.

QISR afeSTaed 81 UHTd HfYdh Iuga 3.
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TRRYIRY ATé! Haled fU3Rt 1.1.16
aﬁT(Welder)- Wﬁ%ma@m

aAfe@T Sfor HIETETSY aTuRA SR ATHRT 91y - S9id d9|T 3T (Common

gases used for welding & cutting - flame temperature & uses)

IfEP: a1 Y= Ract TR HEH BT
. AfSTaTdt aTReaT St fafae yeRean arEt Ad |

. fafay A T vy SifRERE I
o )T TR IERT SATIOT YN Fid qui o7

19 3T ufehad, AT SWIdT Saaq (3iTTRTer) =1 gAdwTea

(oA TRIEA Y T e g T AR WfeiA

SRR U IRIZAT ST U BIdl. IR STd HRUT S ATYH 10T SWIcT <ilerr.)
AT 71 FAH BITRHRI ST i SUFRT it gea-n
B | FYF ARG Tud® arga argE] GILLIE] JUERT / AT
Sqa- S IKIEGIC)
1 TRyt fffeas uRifed= 3300 d 3300° Td By I
Sarar gar= HIOGTITST SATFOT
o) TR e Sfor
< iy urg T
BT 3T W
TRYT, sfgh
2 HESISE] IESNE] HESISE] 2400 d 2700° I HI AT
STl \HH Wﬁ&nﬁrﬁw
AT Bl IRCI IR RIR]
e,
3 Dl arg. SfffRTom HfRI-HIsaT G SaTel 1800 to 2200°C RyceeR IR
ST qTUgRaTetie 719 i
(@HH ATTHH) er.
4 %d KEREE] 3at-gd 2700 to 2800°C ﬁqwma@%
: Yooy et TRY HUGTAT IR, (
T (@) < i AT TS 3M1fOr Prai
AT Tikum)
5 GRfeei gal TaR-URfeeh= 1825 to 1875°C ﬁ WW
< @ aaH) Exu

29




cGgam

TRIIATGY d1ot Hated U3Rt 1.1.17

C[SoTd (Welder) - Waﬁm 3rfor afE T ufesar

TR o PR - wRifee TR SMTOT ST (Types of oxy - acetylene flames

and uses)

3IED: a1 ysaren Y9t gl gel BTa
. Sift-gRifeeiy wivd fafay yor siteswan

SHifg-TRfed arge waid 719 AfSTTd! aroRel! Sd HROT

- O9 HeadHl I faqeuarel Sarer e giaresdl ad -
TS 99 Hed/deed! IM™He I gead el @t
fededr I e USRAT SHia-uffed| wisy I
A TS T, - ged A

- IfifeasrfeiT sarar

IR 3fr IuEnT

ged g 1): siifaae onftr uRifeed= sasuas) v
THTUNTT fPRres el SITdTd.

Fig 1
NO BAD EFFECT DUE TO
COMPLETE COMBUSTION

NOTE CLEAR ROUND CONE AND LENGTHY FLAME

NEUTRAL FLAME
(EQUAL QUANTITIES OF OXYGEN AND ACETYLENE)

1 AT §gU &g Bid.

7 ST 39 Aed/AEaR alse URUT gid el TUrS! HTqa
HTAISIHRUT I TGt YT YIaR Ufdifehd GUarTS! HTaiA
Iua e,

SYGRT: T Tgde A U1, TS 9 K Id, HIRE ale, WA

SfRrsrafsnT SR 2): T siufeeiuen SRa siffRreH
318 DHRUT 1Y ASTerHYd STgR USdrd.

WLN111421

Fig 2
OXIDISING EFFECT DUE TO
EXCESS OXYGEN

NOTE THE VERY SHORT POINTED
CONE AND THE SMALLER FLAME

OXIDISING FLAME
{EXCESS OXYGEN)

WLN111422

30

ST UTgaR SifaaSrafsiT UHId S¥dl [ s dfes/
SUENT: e AfRTEt onfor By U= St
JUYa.

IR Sara (R 3): AT sAURUaYd Sfaaeusm SRa
gHud TRifee fesd.

Fig 3

CARBURISING EFFECT DUE TO
EXCESS ACETYLENE

NOTE THE WHITE EXCESS ACETYLENE FLAME

SURROUNDING THE CONE AND MORE LENGTHY FLAME

CARBURISING FLAME
(EXCESS ACETYLENE)

T TS Suga.
A FaS des s HRUATAT UTaR SR 318

gcd I & ald aHTad: aRe SR Sl S8, (T
IFNNIGESIERA

Tt ward

WLN111423

1 9 Wa ed
2 did (Sl-SHifRIsES) ged
3 HRC AT Jcd
(fopfera siifarsTafzim
4 LAY Id e

5 JGHIH }[S) gcd

6 S

7 AT



cgam

TRRYRY drét gated fasrt 1.1.18

AT (Welder) - $8aRM ¢ 3imfor afedwT uferar

ST - TRafeee Sfdw IusRUI d<a, ATIES 3MfOT SUTRT (Oxy - acetylene

cutting equipment’s principle, parameters and application)

SfE®: a1 Y= Ract TRl HaH T
. 9 BT MO IUBVN o= WT B
« BT TR WRRftesd o ®rear Sy quiH .

g Ffém ufg: 9w $a SR vaid 9 ugd
leidg, BICT (SITRISTA) THT 33 Uggmed Haffed &l S1s
T SO AT=AT UTaR ST YIS YHTd U8d ATel. 81 e
AP el HBIaR HRAA HIIINRET Tl TRy YT Torod
IR Wil HTIUITEIST B Usgd IR0 JTORe o, e,

T UichAgR -1 YT AT el Ay 41 H19a oS> /b
BIGGH

SiRit-uRifees widT Susmot

PfeT IUHO:  SHiRI-TRfcd ®fem IJuweor  afEw
SUGRUTREE I, ITRIET dfedT sursy aroRuarigsit

JHA 313

- TfyfeeiE T RiddeR

- Sfffoger 79 Ridex

- oRfeeE e e

- SITRISH 71 TR (SIS HTUUINTA! SR GIaTa SHifeor

WA aH 3Tg.) - TR 3for siifeyeamadt TR
B U

- SISy HI0

@fT RIS U Rider 31, Wie ager, Rder gl
ST FAR YRET ISR 1Y AfCESTRTST ATRedT Somafe JH=
3MTed.)

HfeT erd (R 1): e < sgde yaruimed Frafta af@n
SIS UYeT E 3R T HIUUINIST ATIRedT SO ST
Sfifaeear FaFTaEt Ard sifaRed e 3Md. craad
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BT AT Sfasd BT eRT TN TR YT HE HedTyH0 I
ST, e aet, HicT SHffaaer cieer AreT HTOT SiifarsT Sfor
wRifeeli=a 0T aTed o H_1. e W BT S0 TURIOR B,

PIsull 3T SHHTAB YR HicT 3fifegeH iR Bad 19
HITTS! ITdad od.

P YR CTBUINIS! Crauad A19id SHIdT dHlcol Bra,
i fSErq 9ol SIvdg! W S0 HIGuaNe ary
HHRME ANd fFaR AR 3ipdl 1. ASteren g e

TAJUATITS! TN S 1&g 90° aR SN TR TR
IToRT.

Fig 1

PREHEAT HOLES
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CLEANING THE HOLES OF CUTTING NOZZLE
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Fig 2

PIVOT BLOCK
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SMALL CIRCLE CUTTING
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Fig 3 —— OXYGEN
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Fig 4
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1. ELECTRIC PLUG
2. DRIVER MOTOR SWITCH
3. PILOT LAMP

4. SPEED CONTROL HANDLE 3
5. SPEED METER

6. CLUTCH LEVER
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Fig 5

PORTABLE MACHINE WITH MULTIPLE CUTTING HEADS
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RISER CUTTING

=

BENT FLUE CUTTING

D

FLUE CUTTING

SPECIAL TYPES OF NOZZLES USED FOR GAS CUTTING

qegq T ST, BT TfoT
LAY KIadre! SHid.

ey T HICTATST; BT AT
WA Tadre! Ea.

g g™, werd TRAFT, TR Sty
3ol AT HTGUITITA!.

p= o) gegy e, MR fdrar

HIGUINIS! (@NRIT) HHT I
3T 3iifeRTor UdTg UG Hrald.

ORIy I AN MBI BTSB!, ITAT HRIT 4T
DTS AT YehReAT Afedal dTuR el STl WhTgel

HIYTITS! ATIRSd o 3l 7 He g=ifad amed

Fig7
RIVET CUTTING

PLATE CUTTING

17

RIVET BLOWING AND METAL WASHING

]% N\

GOUGING

=
RISER CUTTING
BENT FLUE CUTTING
FLUE CUTTING

SPECIAL TYPES OF NOZZLES USED FOR GAS CUTTING

WLN111621

P el 3 8 HfRTor 3T Se arg A a ST ST
SIS 2T BT Ao o UTqR SHTRISTERE Fd 3Mfor
HC TR HIUGNITS d S8 ad.

&% urevaT Ugd:dicT sl Uy W faigar Hid sHarad 3ie
T fEHTUN BICHT eRT. SR Jofes (Aad. HicT Hifagor
TRED WISl <fd aledl, Arerd fhfud Srdids S Iodids
Tl SUldeH (S UM AISTeTd S8 QUIR AToId. 3= YHR Hidh
FENASIRRETH

Fig 8

NOZZLE

SLIP IN TIP
TIP NUT - REPLACEABLE SEATS INTIP

TORCH BODY
STAINLESS STEEL
BE FUEL GAS PASSAGES '/ BALL TYPE VALVES
[ OXYGEN PASSAGES @ &
\ " OXYGEN z
FUEL GAS s
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9 ESCI GRifeed= arqﬁﬂmmﬁ‘r 2'. F(;%FZ)LSCCEONDmON é
&fﬂﬁ&lﬁﬂﬂ'ﬁ' D. REPLACE D §
10 SHfoRFS it HicT SHifdqor Aga
BC HRUYTA!.
11 forfsra arg. 21 fASOT A BRGNS
o5 TRyfeei gy Sffon SiTfeRyor.
U EROT
Jiedlge | TN YRT 30 TS I
gz | e |
T 5l FSY & gqqmwﬁﬁ erd gadl. %wm
GE] Hfendy o7 groft STURAY g BT BRG]
YT
ERES golae S W H | TG, qret fFaaemIiare qurolt
TRyfeciH Y T} est HH qE T,
g dis
3T Sie.
g de®] SUId W I fhargael. | =AY
N MHR T BT [ohaT grefessyn,
qurguit
DT it THYAM Y, | W B [hal daal. | =T gl
EECRCI feEwgare B bl TRy

C G & M : AT (NSQF -I9a3Ufl 2022) TRIRATSH A1 Hafud st 1.1.18

35



HfcTe fazavort afkre g fazawor wfe B snfr ar
EUTTER ¢ TIR BRI GeHR FHd 7d 3.

TPl 11 T GRIIITIHT! & fa=eol Sl 9IS, Wb

I

STEADY IRREGULAR

L

DISTANCE FROM
NOZZLE TOO GREAT

VERY UNSTEADY

.

TOO FAST

OXYGEN PRESSURE
TOO LOW
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Y HfEHE ¥ Y
PHTIVYT AT 1Y
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Fig 12

TIP TOO HIGH
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Fig 13

HEAVY MELTING BEADING
DRAG LINES ALMOST STRAIGHT
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(et 14) U Wi=a1 QU Sdes 3MTe. He =R S0 @i 9T <o
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Fig 15

UNDER CUT
TOO MUCH CUTTING OXYGEN

E
(Fig 16) U SRd preheating. TU SR Higle HTeTH He aval
MAHR fFAR TrRaad!. Sd Wi dea™ Hiciman a7 ared
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Fig 16

TAPER FACE EXCESSIVE ADHERING SLAG

TOO MUCH PREHEATING

1 17) WRE <ol S&gd Fe. Jald g S WU TR,
THR S o7 foaT 39t tidie Sarame. SRl T Gy WUt
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CG&M TRIIATGY d1ot Hated fU3Rt 1.2.19
aesy (Welder) - G IGE]

A.C R I Td THBTHR IFewraR 3nfor sgd’ UeR afes™ w=i= snfor
PSSl SEHTA (A.C welding power sources transformer rectifier and inverter
type welding machine and care maintenance)

3ED: a1 ysar=an Nad gl 9el A

- a8 AR w=fve awam qufq &

« T URAE WS 1T e FHSITg |iv

Tt AR erawiiRe T af’T Al e UBR e - el SUSRAD SHIaRIS I ATITYS AT dHredl T

S T T RAST T ofe@T RasuHE] FUARd . R3] HH! YdTg dIadd.

(3MTell F 1) T e TTAhIHR T e QRAGATRIGT drefad 4d e,
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(COARSE) i; a ﬂmw E . ﬁ -f E f f g.n%a

SHTOT AT SR G501 ST oft G HYH Sl ddTdl. g2 Jes0
19T Gu1 HigaHH TS dedex MU HH! 950! ST of
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A WELOING (oUTPUD g fafay eRITS! Al AfeTanat SR T
= HRUGATST 3fT3eYe RacaRit IdaH Fame Sead
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AC WELDING TRANSFORMER § '
Flo2 — T SR ISHIST I TOT R STl bt SfareaY o2,
Yy ' Voltage at primary coil x No. of turns in the secondary
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° TAIFR T3R-%eS fhaT 3iisd-ges 3Ry T,
PRIMARY SECONDARY
Home &L e P TEAC T RIST (220-440 D) Wufd RS
_‘RETURN SIS SIdl SATes AleTel HRAY gad g Jac! FHHT gid.
= § AT 9D 1Y YT GH Je5UIMER URUTH FHRard S0 A1d 3=
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it BT Rasu Y I SIS SH SUSR TR a1 frdra Wegera SeaRdT Rigid o
T AR a1 3= SifteR-t omg fagaers. Trfie Pigemdia Flecsl gEH Pleaud wuffie Sfon
2 Uo RU T[S CFHIFR 3R, &: G TG ORI A el ole

. e REET FR (220 fhAT 440 Biee) A AT RaST S PIRaat ecel =
3 Fihe @leest (OCV) 40 3TN 100 Blee IR HHI
A
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AC/DC AT AfFeBTIR AT Figd™
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Fig 3

CONSTRUCTIONAL FEATURE OF A WELDING RECTIFIER SET

|

SYMBOLIC REPRESENTATION
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TEUH HTH Dl HATOT AT U STl [agd UaTg alg aal HIRUT
@ BRT HH UAGR It AT g1 STS[ell dlf TaTeT=T YargTe
U 3 UfaPR adl. Aes fdgd Ua8 had UaTd G314 a8
T,

P dE:RY S8 TIBIRY 33eye faehrR et
SIedd $¥d, S AC @ DC A FUIARd $HRd. ST 313eye
HHRIAD AT ABRIED RN STSad 378, dYA o AfeT
FHIIGR ST ILMM YA o, TR U o R
3qee H&A AC fdhar Dc A& RIdT UaH dxuaNme! o
ISEEREEINRESE
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Fig 5
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CG&M o
aeeY (Welder) - af@T a3

TRRYIRY ATé! Haled fU3Rt 1.2.20

Tt Sfor St Afed T a=ii== wrae siforaie (Advantages and disadvantages of

AC and DC welding machines)

IED: a1 ySaT=AT Radt g HEH T

« AC 31fOr DC 3fET u=fiva wrae ST de THSITg |iv.

o AT wrag

AT T IERAE 3Ts:

- T ST YAH SIS HH URMNS @
- T IS IR HHT SHTRIET T

- T AT HRAT A9 JISvarEr Hiure! uRomd g
RG]

- FORROR YR TS HHt ST T
- A S &HAT

- Ra SffoREH.

G afegTra die

B JoR 3n1flr A1Ee Afid sAacISHTd IRy AT,

SR 3o ¥fdhe Rlecode fagd Rid ArToard! i Jaar
3.

ST HU BT Blal.

o Thad Y IR SIS Ydhd oY fagd [RAsT Iudsy 373,

SRA AT WG

YardT (YD 2/3 3107 BT 1/3) TEARHS SadCS HATUT
I Hed X A=A I fadRul [ 3115,
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CG&M o
aeeY (Welder) - af@m a3

TRRYISY dTal Hatdd fUsRt 1.2.21

EN 31T ASME TR ST TIf3R=T (Welding positions as per EN 8& ASME)

IED: a1 year= W9t gl 9el BT

- EN 3T ASME (JuTe, &faw, srgaa 3nfor siieves fRud) TR Al =i gaya Ryt sitesar.

Tayd afesT vifsm=a
- gure fdrar areh grardt fRudt (= 1)

Fig 1 FACE OF WELD
AXIS OF

WELD

950

1F 1G
FLAT OR DOWNHAND

WL20N122111

- afw R ®F2)

Fig 2
WELD

FACE OF WELD

2G 2F
HORIZONTAL

- 3fdd Rt @t av st @reth) (= 3)

Fig 3

m

VERTICAL VERTICAL
DOWNWARDS UPWARDS

3F ¢ 3F ¢
WELDING POSITIONS

WL20N122112

AXIS OF

WL20N122113

R NNEISCIRIGINEEEY

AZTHE TIR BIdTd.

Fig 4

AXIS OF
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(4F) (4G)
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¥4 918 94 UiRraqe dees od oS b,
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W | fde | W flpeie
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dad | ddd
a3t | o=t | O | 2SR of
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dda] | =W | 9 | 46 4F
ISy afe Rt
AT Ryt IN AR
EN EN
Tric Jue fagR dara 190
RIRE] et 2 it
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CG&M TRRYRY ATé! Haled fU3RT 1.2.22
TS (Welder) - AfesTT a1

TS IR ST ISR (Weld slope and rotation)

IfEB: a1 Y= Y gt e Tl
. T8 WA 3o A=A quia B
. 1S TOR IR o1 Aexrrear Heuia fafay Ies uifgmr.

fRT fRud: vd Al @reh e Fae IR NS T "

IRELIERELIEREI
1 ure fdvar @reitd a9 | %
> A $

3 3@?]’@[8‘1) OF WELD 0°
4 INEReE I OF WELD 156
! TS TR IesS<T 3HeMTgR TaR Haed! HHFTGR 0T

|
A T 39T JHA 3RIded dcs BhagR fYd hal s e, o | =
IoeaT Serdce YoxAyd TSt RYT SO Freatie T ‘ Ras
el oies TEUF Shesaeh ST, (3l B 1) |

|

AT AgT: dcSdT IeY] o1 SIS AfeeT Hhal SITd T STefa
ROTATION ROTATION ROTATION
ST Ufbdd TR Pl desdl JuSadl YFHRT 3d. OF WELD 180° OF WELD 45° OF WELD 90°

(3{@,—(‘-‘[ 2] 1) WELD ROTATION

WL20N122213

Aot Fig 4 o X
35°
! —=t
XX X
- SLOPE 0°, ROTATION 0° ELEVATION
g SLOPE 35°, ROTATION 90°
OVERHEAD § 00° -@: X
Jes IaR (R 2):81 31 YeuTen axan YRTHE TOR rear - | i
DI 38

o
X-X X

SLOPE 0°, ROTATION 90°

Fig 2 SLOPE 0°, ROTATION 60°

SLOPE AND ROTATION

WL20N122214

LINE OF ROOT ‘\

e RYdId 9es. (F 5)

SLOPE

WL20N122212

WELD SLOPE

qes eRA(RIA 3): T dcs T NG AUIRAT I T

0°TO 10] 0° TO 10°
USAl adl T I 9 ecHYd SUIRT fqAMm=T YRt Sfor .
m' 3 33'-%1-;[ m aﬂ—'—_{ SIDE VIEW END VIEW 8
WT .qa; ﬁi qT ?‘E[ Gﬂ-% LIMITS OF SLOPE LIMITS OF ROTATION g
TR z
a@?ﬂ'[ H3l. WELD IN FLAT POSITION g

JAR 3O A=A (= 4)
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afast 3nfor I Ryt aes &1, (7 6 3 7)

Fig 6 \§ 4/
0°TO 10° 0° TO 10° ,/' ‘\Q
/ = = \ 10° TO 90° 10° TO 9;0"
| !

SIDE VIEW END VIEW
LIMITS OF SLOPE LIMITS OF ROTATION

WELD IN HORIZONTAL POSITION

WL20N122216

Fig7 H
45° TO 90° 45° TO 90°

0° TO 180° 0° TO 180°
= B—

SIDE VIEW W
LIMITS OF SLOPE PLAN VIEW
LIMITS OF ROTATION

WELD IN VERTICAL POSITION

Jiggs fydia 3. (o 8)

IRE! DR JeHfd 3o T 3Nfor Icg AT &R eRifga
3Te.

GeHid 2o Tl faael 3.

WL20N122217

Fig 8

0° TO 180°
SIDE VIEW
LIMITS OF SLOPE W
END VIEW
LIMITS OF ROTATION

WELD IN OVERHEAD POSITION

WL20N122218

afed s fRyd=h e

Ryt forg | QAR A==

qure fhar | T 10° DTSRG | 10° el SIRd T8t
IR
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DIV

90° T&T S
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CG&M TRRYISY dTal daidd fUsRt 1.2.23
- [SoFd (Welder) - CIUIGE

BIS 3TfoT AWS IR dfdT fus (Welding symbol as per BIS and AWS)

3P I1 Y= At Tl HeH BT
. 3cs fogT=h emawgedr sie@r
- Tt faeg o1 Re g ufkwfia &=

TREASIER oMY Jeeven ARTdt smavgs mifedt WRe Reuie R dcs= SRl yRHIT=AT SIERTE afkrey
UiRIIqUaTIaY, A g dTuRel Sidrd. @iell aufe dorell g SrciedT fRgiedn guRal §aM () (C9d 2) b Y b,
JeSHcdl UPR, HR, VM JNe JIfgdl Jaevad deq e Rgiadd e foR saxds dcs gEHIEl THR
e . axfadrd. (@Rl 3)

wAfie fRIg(Is 813 - 1986 JUR): deguan fafay guffaed

foegR dRmefipd FA oM W FAWERUUD e

STHRIRE 3. (RO 1)

T 1
e fe
®.AT8l. | UgA™ IEELI fors
? 39 Fel S Weaadid 9 des L
(ST BT guiol faqa e $igd)

3 Rl o8 a¢ I AV

4 T 98 d ¢ des |/
q §i8 ¥ Bhayg RiTd &1 9¢ des N
6 s T Bage R 9&d gc I |/
o RiTTet g 5¢ Ao (GHidR a1 IAR g ST \/
8 R o 9 ds v
R ST 37, de fohar a1 d® -
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10 fihdlc d®

11 W 4TE; WHT fobal Wile des/guey

\\\\\\\\\“

12 Wic I

III/'(IIIII'II/

DRSNS

==t

13 fRrqur acs

Wl/sé*llll;/

DO

=

T 2
R foe
T8 YU STHR frs
3)) HUTE (GTHTIC: Yot Tesn)
D) ST N
<) Sfadd
7
T 3
R fRregiean aTRTE) Iareor
LCEIl] (EEL fors
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W8 ls. NN\

<

ISUEE]

3JAd gost Vs SN v,
CAC S K

3aqd fhac

I @ N

i (U Rifa
= §¢ I Wie
(TRTRT) b7 374G

Gy NN

(X

I e I WigcR sHadcdl ded UPR Gxad. ©
AfeETdf sTavad racieT HIvATE! YT HISTAT TaR
& Yt i 3T,

IR FRrg:wguf Af@E frg deeve 99 Aed 8 dOR TR,
AfcTh wiorch ufsrar aToRmed, qof sruar ugd anfor sraxas
GRATOY 307 e des farere ok dusiial iad B @it
TG HTYHIY ATHY 7 ITdh SRATd. (31l o 1)

1 e s

2 4

3 dfcE urafie foe

4 UfHTOr 3M1for SR quRfa
5 b e

6 THC g

7 GRférdar (afRmar, ufsean

Fig 1
9 FINISH SYMBOL LENGTH OF WELD SEGMENTS
UNWELDED SYMBOL

CONTOUR SYMBOL W—L

F FIELD WELD SYMBOL

WELD ALL AROUND
SYMBOL

OTHER
SIDE
—

SIZE

@
REFERENCE —L (&
LINE —L ! 2

ARROW
SIDE

}

BASIC WELD SYMBOL (or)
DETIAL REFERENCE
ARROW CONNECTING
REFERENCE LINE TO ARROW
SIDE JOINT, TO EDGE PREPARED
MEMBER ORBOTH.

STANDARD LOCATION OF ELEMENTS OF AWELDING SYMBOL

TAIL SPECIFICATION PROCESS

WL20N122311
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ufafafire vt = 2 snfir 3)

Fig 2
1
JOINT \
1 = ARROW LINE
2A = REFERENCE LINE (CONTINUOUS LINE) ~
2B = IDENTIFICATION LINE (DASHED LINE) g
3 = WELDING SYMBOL S
3
METHOD OF REPRESENTATION g
Fig 3
"OTHER "ARROW "ARROW "OTHER
SIDE" SIDE" SIDE" SIDE"
ARROW LINE
ARROW LINE \
®
(A) WELD ON THE (B) WELD ON THE 8
ARROW SIDE OTHER SIDE =
2
T-JOINT WITH ONE FILLET WELD 3

weH YT, T8t 3Tfor Aut

et 1 ST 5 He aRifacet Faef Yo e Afas Y wuE
Fleal old. d dee s HIUIMNTS! FiEATSdd Scied] Y@idhIaR
39ad 3fTe. afedT fRrgiar faael sav Id wifgeh da siiest=n
et aR GRIfA 3Tg.

SIOTET T YT Sl TR HTedl o, b, §To7
Tt A e Sige ufafAfiia wom=an Yo o=t vl

AT RergTaR STUTT= SToE dce mifedh AeH Ta e @rat
Eeffach S, go=aT SIoET dcs Aifgdr Sl SY-ATST SNaR
E=ifaelt oI, (3t R 3fdr ¥)

GRIEIeTT :31IRTD SRS degTa GRI&AdT dTuRel iTdl. ATuRe™d
Q Jueid, aTaRar afeET ufthar arfawe wifech & webq. fabar
TR JURNd Sawad 3MRd of afesT fameTd exffaea Al

Fig 4

N

R i R /o

[E—---—

WL20N122314

POSITION OF THE ARROW LINE

Fig 5

o

FOR SYMMETRICAL WELDS ONLY

A) TO BE WELDED ON
THE ARROW SIDE

B) TO BE WELDED ON
THE OTHER SIDE

WL20N122315

POSITION OF SYMBOLS ACCORDING TO THE REFERENCE LINE

e i onfir g HFuge afn iR 02 d
DI fobdl THUI B9 e des forgredn &R g=ifaer srar. (= 6)

3mm ROOT OPENING ﬁ?/
6 GROOVE ANGLE 30°
& VA
B

0°
A ’_u 3mm

45°

1.6mmJ/

4 |

A AND D SHOW THE WELD SYMBOL FOR A GROOVE WELD
B AND E SHOW THE PIECES CUT AND SET UP FOR WELDING
C AND F SHOW THE COMPLEETED WELD

ROOT OPENING AND GROOVE ANGLE

C

WL20N122316

HH 31T wHTw faee: gl Saed des disdl PR fhar
T AfeT fagaR g aes g onftr v faeg arerdia
W fdvdT Iop YT WUH GRIfAe ). a%b JHrd I I
IYR fobar WierTe e Al gxfad. (R 7)

AT 31O 3R dURiE:deedl HR Hew@rdl 35, ‘dcedl
AHR’ 1 Fgrdn 31 fhdie Icg M 9 desura! dTaTesT
M 3MRd. fhale des<t uRkAm go dcs fesran sdies
g=ffach STaTd. (=r 8) JeT. TReAT 300 ERfad Bt IS @fElt 300
o 3MTg; a5 Jiad dXd ST °=Im=T et 5 it 3ife; z7 gfod
A U el 7 foe e,
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Fig 7

CONTROL _
SYMBOL
1.6mm /C
FINISH 45°
SYMBOL —, 7
C 416G
A C CONTOUR E CONTOUR
SYMBOL SYMBOL
FINISH FINISH
SYMBOL SYMBOL
WELD TO FLAT CONCAVED
NORMAL CONTOUR

SURFACE CHIPPED

CONTOUR AND CONTOUR
THEN GRIND THEN CHIPPED
/ N /
L\

B D F

WELD CONTOUR AND FINISH SYMBOLS IN A,C AND FINISH E
CONTOUR AND FINISH SYMBOLS ARE SHOWN ON WELDING SYMBOL
B,D AND F ILLUSTRATE SHAPE AND FINISH OF COMPLETED WELD

WL20N122317

Fig 8

METHOD OF INDICATING DIMENSIONS
FORFILLET WELDS

WL20N122318
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CG&M o
aeeY (Welder) - af@T a3

TR Aot Aaied fUsRt 1.2.24

3T AidI PR Sl A UHTE (Arc length types effects of arc length)

3P I1 Y= At Tl HeH BT
. SOl @i ey R shean

3Tk QTS (R 1): ST 311 TR gl degT gaaeisdl ¢Ig Mfor
SIS YURT TFATHA & AR SR SR, T el o 3Med.

- AwH fdhar gm=
G

- T

Fig 1

ELECTRODE

METAL TRANSFER AC or DC
POWER
ARC LENGTH BN SOURCE
//i( {
AT TN (8

WL20N122411

PARENT METAL

A, T 3MTH (T 2): a7 3 el fhar I 3

Fig 2 d
~1 N
L=d
- N NORMAL
£ — PENETRATION
-

o
3
3
z
NORMAL ARC LENGTH g

wiT bR 3): SR gASIS A MM I Heawdd iR
PR IR AT SR 3T TR ATl Aid 31T FgUTdTd.

TR 3T (R 4): SR 3AdcIS A 30T 39 Aearefe 3R
STUT HH 3 fhaT HR IR ATl e 3T T,
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Fig 3 d

WIDE HEAD

I
— LESS
— PENETRATION

-

LONG ARC LENGTH

WL20N122413

Fig 4 d

L<d J NARROW BEAD

:I: / MORE
. — PENETRATION
S

l LD,

SHORT ARC LENGTH

WL20N122414

ATHTHT TS AT YHTT
iq 3Th

YIS A 3MTars dl:

- SRR 3H

- IS Hedd it
SR NERSRRE R URSERY
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- Ul spatters Wed

TTHT 3TH:81 U RRR 3T 3178 o FRR e Hh 3M1aret
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- WedHd g

- g e ST yaR
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wury far qmeg ord:R Tey Afld Saais U Qe
W ae8 HRUANTS! aTURd SiTd. 3fEdhe ST e afgdsh
fUhcie/AeIgdiaxUl TBaNTS! d SifdH SR FAWET arRa
SIS, Q.

T 3Teh:g T S Wile AT IR offd. 317dh SRerd
FRUGNTE ST Fex IREHR i 9 oI TR
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CG&M o
ATSY (Welder) - afe@T &

TRIRATGY ATo1 Haled 1U3RT 1.2.25

g?ﬂw UHTR STOT SUTRT (Polarity types and application)

3fE®: a1 Y= WAt Tl HeH BT
. IS AT Ydadd YHR o1 wgwa
. W 31O Ioe Ydrad=ar IUARTA Jui T

aTh dfTmed ydigan: @RS afcdT Afbeasd aaam
YaTgre fe=m g=fad. (3t & 1)

Fig 1 f WELDING CABLE
el - -
POWER ‘
SOURCE — g
b.C. WELDING
CABLE ELECTRODE

@

@ JoB

DIRECTION OF CURRENT FLOW
AS PER CONVENTIONAL THEORY

/ WELDING CABLE

o — —
POWER
SOURCE
b.C. WELDING /
CABLE ELECTRODE

T (o]

DIRECTION OF CURRENT FLOW
AS PER ELECTRONIC THEORY

WL20N122511

BRRGE He (DC) AgH! JYA arga:
- URURG RIGIIIOR USRS (@@ &HdN) eibd o
TAPRIAD (HH! GHTH) &HdT efHTa

- TARNe RIGAaOR TORE® ciffd d THRID
cfifTar.

T AigAe ST YT Seamdd! 3Rid degT 3adels 3for
S Hac THHBHT daadrd.

Fd-aH ARMEE) Ydiad deauarTdt ydig fRaean amR &l
.

gAGEET YaTg AgH! TPRIAP o FFRIAS 3T
3R,

AC Tl AT Ydigdan aTR H= AHd A8l BRI
It Teld @M Yd IRAR Igad $rial. (R 2)

ST ydigdd Hew: Sl AfETHe] 2/3 IWIAl YHRIHAD
TIBTAN 3MIUT 1/3 THRIAD CIDHTANT Tad Bidl.
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Fig 2 / WELDING CABLE
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S
AC WELDING //
CABLE ELECTRODE
® —
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WL20N122512
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=
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- W Ydal fobar SIS THRIED (DCEN).
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Fig 3 :CABLE
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ELECTRODE

WL20N122513

ELECTRODE NEGATIVE OR STRAIGHT POLARITY (DCEN)

Ide yadr: Rad taRdned saacis uife=ht shear Sl
30T TR T Tt FhRIHS efHTaR BH &), (R 4)

Fig 4 CABLE
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AN GENERATOR N
q CABLE

<
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ELECTRODE S
s
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WRes YT JrATST dToRE SiTd;
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R TRt Irardl aruRedt ird:
- PIRE dligrd dfegT

&ferst, I 3M1fr SfiegRes difgreraed afesT

&fir, v ofdr sfeRes TifeRrmme afegT
BTS BRI 3M1fdr Wy ¥Ia afcgardt weiten Sidten wer=a
&l ST,
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ydraad HefRorgatay ufkom fresfavard!, afedT a=fm=n
gy TS Soiders SISl STaRye 3ie.
St AT TR THRITS/AGRIAS cfiFa @rdild
IATIER SNBE SIS b,
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Fig 5
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PERCENTAGE OF CARBON IN THE STEEL
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BIUR AT,
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Fig 6
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WATER TEST
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I
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WL20N122516

gdacied AT YagH
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ccgamm

TRRASY 9ot Tatdd fUsrt 1.3.26

a8 (Welder) - [Tt desfaferdt (smAw, 1 & T)

desdt U ST qURTS W= afe€T gt Sfor =i e 9 Weiy degud

IdEY (Weld quality and inspection common welding mistakes and apperance

of good and defective welds)

3EB: a1 ysar=An Rad gl 9el A
. A4S UTT SATIOT TUTHUI STa=addr TY R0

=g

dee S WHRALT dess wisc (341, I9) A ARy dar wefid
& YU SUfEd SMTe. dess Siscal YHHid: fafdy UeRa
QST g At SHahdh 3 d o UhaR e fbar
TidTcite quifeat dromer s srad forads el fdhar @ @
EUITIR fedd fodes arse.

Af g urzrar anfor qurof:

sfasa T fhar qoremf Sufdt gffya Hroammdt Sdrea
uferar 3o It Rtemm=lt qurgult w0 3axas 3R.

FTE! fafIy gepRuTae qURITR quivo! T[ueTd Sy S SATOT
1A IS SISITAT G HFARIA QIS haes = A& qarfay
Y Tehd, 3. M TR A, TUUIHE 3fadh quRitel
quf 3ra &1 AR & Fufia sxvarard faas araien smfer
HHIART 3 Xhal. gERIdbs draull, faRva: aife wRe faRky
e aRETOaTS A9 AT SRuare) SRR thfad
FHriemaar He gard @mal) o AdR WY B R,

Tl I o YR S0 3R, WU ebTeren

gfRomanRit Yeftia 92 My, TR qurgiEr o Rifid Heui=an

ORIGR TH101 A3 a0 offtr Mey Ided AIeRuar!

P JHTAY 3R,

1 Gfsarn: 3§ 9 Aed AifafSihd M e Iahid e
IR (P MSHA0 e

2 T UMY 968 Heawed fohdr s Hed SMIfor aroReredn
YTIH HSHAA SIS HTUT A1-Hefdd o Tard

3 SfigvdT: 99 Hea=dl YSHITGR Woi Fuieedl Udies
IR AT IR YT SR T SR vaTs.

4 U™ gPHS: 99 Hed U des Heds des Slscal
U] U @1l % Bl § Sfeed fhar Trawd
S f[aUN] Ahd.
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5 JAAYITET UTS: § des Head oyl fhar oiif¥ies fadestr
31O e 3R,

6 ¢ ohd: AR Wi G IRI heb Bicll

7 St AYf e ¥ 99 Hed Sfavid SNy, aTiRdAeT YT,
AT JHTIAT QAT Jgad,

8 TRY H®: ¢ fadsdedl TR US SUarA I8! HREX
AIHMET B,

9 J3iBYHC: § IS HISIR o9 Heaned fadesaa Wie fdar
e Wiuh 3rd ST ot de8 Hedq HRA S

Fig 1
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TOE CRACK

LACK OF FUSION /

UNDERBEAD CRACK

ROOT CRACK

WL20N132611

AT AT gHT (GIV)
10 TTIGY wd: 99 Hed ST des<T sieuita f3wroft dha

Fig 2

TRANSVERSE

HAZ

TOE CRACK
ROOT CRACK
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LONGITUDINAL

WL20N132612

LACK OF FUSION




11 faw: sreame cRifdcammm § 9 denyl fawdmha
Qiehesdid JEUTT 3HTed

12 3ed wo: I W IR 99 Hed oftr I
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ccgamm

TR dTat Halerd faa3Rt 1.3.27

AT (Welder) - T deefaferdt (SMAW, | & T)

aeS TS ST [T SUFRT (Weld gauges and its uses)

3ED: a1 ysar=n W9t gl 9el |Ta
. IfeET Ao UHR
. dcs fhdte Tierar aruRal.

AR Ao NERT e Jafdds IR 9, SUuRE
TAS, P 3T TS, FATRNT TR IS o JB, I
e At HOgdIdHRUMY YD SHR SRS ol
TR et ofrel, (Wheie dee=a STadId Sradd ToT afgdss i
) T RS A FiY IRAR U STATd, SR
e SBRIE! SaRIeHdl GUl HRUIRITS! Gy deg JHidd
PRUGNS], T SSUl A& NTe! qURIul delt Sd ol
TUTIOT STaRT T 3T AT atd i quroht ufshar urs
98 TS ATIROY, AT golte AFS a0, des WwTed S
U TIRIH SMHR U] des 6 UhR fAUFde

. 9cs fhaie 9 (=R 1)
. AWS UBR 98 AT 719 (o 2)

des fhde Ao Wod waflkud! firde I WwRd
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flpdlc It dUNG 4. d99 dos haHdd Sadadl g
T FHRART PRURAT I BaRll gaT de- Fuffka wor
TS TR, (ATl & 1)

Fig 1

WL20N132711

qrEqad 3fddl P 1§ dcs fhale Tordl ¥4 38, o Afcd
WIae s 318 10T AR URITET TSR 10T des Jgard
AR TURIVITIS! Rdeel SIHTE IR &bl 3. ([ 2)

SR URIUe] T PR A8 A R AT PR dsH
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Fig 2
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(CORRECT SIZE (CORRECT
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ACCECTABLE)

WL20N132712

Fig 3

6mm >§
} 2 iy ggZCAVE
UNDER SIZE
(NOT

WELD (NOT
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LESS THROAT (NOT

WL20N132713

ACCEOTABLE)

T HH 3Fqd § B ¢ By N-dc8 ASUINIE SR e=iad
31fr § it wer A,
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7 T A% fihcle Touer 3ifie fad=me 3fg. a1 des AgA
ot R WTefiev T 3R,

1 QT STPRTA ftheiean TR g,
2 JAAdd WieH SHTHR.

3 3aqadadl WHH HR.

4 T IR R WD FogdHR0 St

THE Hedh ST o fhalc aiRAT 9 desHIa! aaReed!
Tt YR draRar dgad SIS, Kbl

A &8 AT S AW A6 S8 JEUNTIR JHTAId
&l 1.




AT YHRTTIR IS Ie8 NSaR STeeR aifohTT ¥ (e
4) T RGO A9 FfYd HRoamms aralkan gg dd
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UGURH Whadl [f3d fibce SRt deiedl 7 AU SARSAT
B,

2 IAAdY WHT ATPR: Feashddl WHH MHR FiEd
HRIUITATSY, 45° B AT ISl Wi HIT SHY alg!
HitgTd gcdh 3Pl 6 A CRIATIHI Saeid Mg

e YEUNTIR WX HRUGMTST & Uiger &€ IBTIR

HorgeRumdt ST (i gia.

3 Il Wer TPR: Siedhadl WieRTe sMeR [idd

PRUTNTS!, Ml 7 A SATATIHO Gl |iea1 =i
PHRUMRAT 45° I 1oL ST TTSTd Wi HIT Sadl 3Te.

eS0T <gTel WX HRUMIS] Ulger s TRpadHr,

7 A Sxifaeamm aes Al sfer fhage duR gioms
3aaaarl fAfEd .
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ccgam

TRIRAIS Y ATl Yaierd TRt 1.3.28

AT (Welder) - T[Tl aeefaferdt (sMAW, 1 & T)

HIRTYA PIafssdaT AU 3MMOT ™ IYURT 10T b (Calcium carbide and its

uses & hazards)

IED: a1 YT Ract TR HEH T
. Fferraw prafgsht T==T G
. HIeRgH Hrafgsar aruR AT NP TP H.

DIeRTH HIEEs 71 ATHD TPHRET TEGITS! TS
3R, o7t 3TRyfeeh<T Iy TR HRUGTIST TR ST,

ST Pralsedl T HRUH HEss g Th IGAHD
T 3T SHE:
- DHIcRITH = 62.5%

- B = 37.5%, GOMIAR, 100 I HRAHAE, HEES,
62.5 I HIcRTH 3T 0T 37.5 UH BT 3.

T IS g Ca C, 38

58

FfeRrgw Frafgsdr AR
SR FEgeAl R TRifcds agg e SMfr

Fragew feaume TRifeda TuR S0, T3t T TR
PO 31OT Wit S790r A= JHIIY B

FHiRTH prafssd did
SR PTETES T STBIe H= Wdhd ST TUBId GRS,
ATAARYUN 30T Sboied GIoar! HIGHT SHRARGEU! JHd

@I URCGRIHdN) TaUoRYS AU OB
gauer (TR TN T dereig sioftarft sad.




ccgam

TRIIATeY Aot et fUsRY 1.3.29

AT (Welder) - T[Tt aeefaferdt (sMAwW, 1 & T)

ufdfed= 19 - 'ﬂ'UTﬂTcI SATFOT IR 9 3REER (Acetylene gas - Properties and

flash back arrester)

IfED: a1 year= Y9 gl gel |Ta
. gRfereli arget xa= enrfor wqurent vy &
o TRI SP IRTCY Y B,

TRIfCEl 81 T SUH 1Y 3MTg, ST SHifaorToaT Aera™ =
I AUHARE SOId {0 HRa), HRU A 3R B0
S AU ST THTOT PTe (92.3%) 3rd. SHieril-uRfeata
SATET dTOH 3100°C - 3300°C 311,

TRifeeH argE aH R s e
- HTEA R.3% (¥ HT)

- GBSO 7.7% (2 {T)
T IWEAAS & C, H, 38 o axifdd &1 Sled aF 3]
BIIGISIT<AT GIF UG Teha bl STl

ERfeeii= arga qorer: 819181 arg 3MTe, Sl gael §aaT SiTg.
TIH gad A IRIP T 0.Roug MR, § Sd SaaRId
3TE 3MIfOT AoRE! SN Tesd. o UruaT ST Sfedblgieaded
fohfaa fagen omR. SRG TRifedi=an foee (@womaREn I
3l T fafers 9 o geel sfies@d dd. TRifeed TdicH
%ard favgesd.

3G Uit afsarar ufdforan <a snfor iR YRifee Amar
Thicdh G TUR Hd. s TRICHH UISuas—ara! did
IO 3. URifee= arg ad 40% fdhar g siftie e
TEIRANRY 81 Wdhd. gad Pwad TRifed SRMaR
THICH 0. S SIETIId A eI dhredTax o SRR ST SRgRIEM
wﬁm%@mmﬁmwm1 kg/cm23@
TS el . W ATUHHTE G160 (N.TP) 1.091 kg/cm? 3Te.
AR 199 20°C 30T ST &1 760mm URT fdhal 1 kg/
cm2 38, d 59 T fRuad IS, Wdhd. 3= g, 5d
THIEId1 T WS N.T.P 3fdiid TRifedi= 25 T favaeq wrdhdl.
SR T 15kg/cm? A faRg@d @R @ 25X15=375 MHRAFR
SRS 3fSTd legH GiHcas! Sa=gendl 3rd.

RIS S 3RER
Sy arg_ ST g1 fobar Sfffdqe o Saa-=ita g afegn
fohaT BT sAURT=T U Y AEHE 3 degl Sara

U1 719 ArHe IHG Jehd 3101 YR S{gerd gIvgre! Teyd
3.

TRiH fdhal TRITED 3RIEX & Teh YR&T JUBRYT 38 of Al
fhar UTSUThHED WIS b TS UITITS TTET ATOR PBefl STl

TRIYEH 3RWR Y9 A RIS Ide Uarg ST
RIS AgTHE S JARGUITTS! BRI Bl

T 3RIIHAL T4 U Ucdh d! SarHed aRR St fdhar
YT BIHAYT 3%e UGS o[ X@ard. il TEel A
YeHME TR IR degl ol GehTAl 48 gEHTTHS @Rid 48
Bl ATFOT S fasref SiTd. weiH SRR URR fdval UHMTER
IYTRT FHe 3 dleeg 3R Wbl T TR WIED IRTR
U i@ S .

He-3h Flcegug HcPh HIUR T4 SARifea Riferer ifdr
Sfffeci faaRor yumelie IR WeeR 33cacHe SHquardt
3 RBRY FHell IMd. T SiifaRioH 3cdcHe SHauar]
Tea faar Sral Sfor SR S 9 3fdcae. d sasuds
IHIA SIS Wehdld W © Teodredl TR Igdun=r
SR TR &d e, (= 1, 2)

CEl Fm

WL20N132911

Fig 2 NUT AND
SWIVEL

ASSEMBLY BRASS

HOUSING

GAS-TIGHT
O-RING SEAL

CHECK-VALVE
ASSEMBLY

Y . N LA S AT LTS A N
SIDE GAS FLOW
- ——

STAINLESS-STEEL
CONNECTION SEATING SINTERED FILTER
TO TOUCHOR CuUpP ACTS AS AFLAME
REGULATOR BLOCK

THREADS FOR

WL20N132912
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CG&M
ATST (Welder) - I desfaferdt (SMAW, | & T)

TRIATeY Aot eierd fUsRt 1.3.30

IENEE EIT!I%[ '{IUTE[ﬂ' STFOT ST (Oxygen gas properties & uses)

IfEB: a1 Y= A gt & Tl
. SifoRTSTT ITgEt I ST JUIe TE FHe.

SRS arg; RS Ssaa-mar I9de e, I Iafe
g 0, SR aiifavTe argd Tures

- SRS 81 TTEH, TUgIH SM1fYT Tagi arg 3T,
- T 3{U IS 16 3R,

- gaATAd T fafRIE o 32° U SO ATHRI ATaTaR oM e

219 1.1053 3.

- g UIugrd fosford favgesd.
- O T@d TRl IR ST SaaN geeid- 9HdE g,

60

SHTFRTTT ST aTuR

- B YRS T YT Sad,

. B Sffefl-urifecia afedT anft sfdmed aToRe <.
. © AT HEA YRSAHRIE aiR .



cGgamm

TRIIATeY dTot gattrd fUsrt 1.3.31

AT (Welder) - T[Tl aeefaferdt (sMAw, 1 & T)

STfeRTe 3o TRafeeh= HTQEﬁ TTfoT ufspar (Charging process of oxygen &

acetylene gases)

IE: a1 ySara Yad! TR e @Td

SiifRaor R svaed T Tnfof: siffersm RifeisR 120-150kg/
cm? T GTETRATSl SHTTRTST 18 HReldl SredTd. Rifciexdl Fafta
YUIRT 10T HHT HROATITST ST el ST, Hied F1au aMqe
d d@Ide! WS drel ST,

ST Tepfd 3ifRaeH Saemeiia verufen sl faume
HUTHT FUHId Ad! (U, HISURT Y3, Wil dd, G
T @ Wa:d Ysaferd gld, S 31T fdhar Whie g, Ipfa
3R g B9 T,

AR TGRSR -182.962°C ATUHMIT  SHifegsT
Sl BIdl.

%4 3iifaRrorTar 31 flhde et Sl

%d SHITRTST HH JTATaRUTAT GTETaR - 218.4 C° aR U &+cll.
& I UTGRN T THA Bl 1T SRS S S7ad. WU,

G + 3o = A8 eSS

A + SHTRISH = BIR S

ST + sfifayoH = g siRmEs

SHIFTSS TIAR HIUGTAT UfchAa SHfRISTH T, Hifaraei
i 99 sMeesd], Thar Jod Rl fbal SR geapi=n
TN, § T gedhitd! U 38

qIATRUN A ged WUl 21% SHifae 78% Ao, UTull

89% SHTTaRISI oI ST 1/3 SMHRAMM 38, &d faaqerdT
T WS 860 STl a1 dUR HRal. T [l &d SHifayorH 750

foTeR I TR HRcll. 59 SHTRISH HISITITHIST ATUR T HATUIRAT
HEARA IO § I STl G VHIUTG ATGIUIITS!
SIS AT RcieIA aoHueT fhdid Ue HH! 3.
i1 9 Rdsy O™ FRuar uge: Tkg/cm? Uefl SId
SraraTelt TRifeeH arge arg TaReuTd Araaur QR el Wret
femmmn Rdemyl tRifeds QRIEquol arequamEt th
IRy Ugd aTRedt .

ffeiex afess uarift wRed ST oY

- HrAl GAIUH Uy

- pad ofte

- g R

- T TR Serdl Hiosdl

- PR TR,

THIEH ATdTE geIde &4 Aav Ridexued geaar sar it
Ifesg verd (Rycisvear Tmur @ieg=ar 1/3 HIFT) HRa.
uRifeeH 19 AR Ricievmed ¥4.15kg/cm? =1 &M dTSt all
ST,

%4 TRy disan vamong URifee = argen QR wraqur aneaq
U foRussdl WUH drel faRgesda TR 3R Wordrd.
%d Tl Ush W8 ATHRI AIaraRuNdid ard ST dgHHETd
25 Flegd TR arg, foRue wrdbdl. 19 Aol SRR
M %4 THISH= U @legH 25x15=375 ®IegH fRfea
9 15kg/cm? SEM IHIRI ATOHATT faRgesdl. ST BT
e 48 Ul waRd S Suiee Ridemdia auHe
fafkre wafer siiaig .
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cGgam

TRRASY 9101 Satdd fUsrt 1.3.32

AT (Welder) - T[Tl aeefaferdt (sMAw, 1 & T)

(Oxygen and dissolved acetylenes gas cylinders and colour coding different

gas cylinder)

3IED: a1 ysarear Y9 gl gel BTa
. A Y RafersT seEn

T fdsvEl reI: 81 Uh Wiadl HeR 3, Sl aluR
fafay arg 3= araTaR YRIGAUUT IO Hisar yEmNd afegT fdhar
IR 3MENIp ATRMETST FTSIUITITST el ST,

9 fYfeis yer onfor siesw: 19 Riftevear T=ame)
S 1T A1 Gl Sfd. (FRUft 1)

3B ST, (TR 1)

SifRIeF 19 Rds: 81 & Wgay Wd dHeR 3 o
T of@T oot Sfrdl aRuarét 150 kg/cm? &1
FHE Grararel SHifRTeH 19 GRIEUor Sfor Hiea gHTondg
TIoqUITETA aTaReT ST

Riciex Flegaed TR AU FERRH od, H IR fowp
3q, St Rifcier sie! wisvagdud srdia Ridexdr g« siRd
BIugiendE Heod. Rifey @leg 3M3cde Wive fhidmmsa
IS BT AFE UM 3[dId, SOTd 94 gld fFume Sisad
died 3{TRT HRUGNATS! WieredT FRUSaue Hid sqaad 3.
RGP HUH VN IREU FHRUINIST drecg
Hierd <t ¥ il S, (ATl b 1)

Fig 1

REMOVABLE
METAL CAP

PRESSED STEEL
NECK RING

216 m

229 m

1.295m

CONSTRUCTIONAL FEATURE
OF OXYGEN GAS CYLINDER

WL20N133211
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YISl &HdT 3.5m? - 8.5m?* 3 Ve,
7m? & 3Tfeger Ridier IHId: aTuRd SiTdrd.

Tiye™ IRm (R 2): ey T Rifder doew st
A T gd fhal dees Wid dHe-RUNT §9dd SITd SIfor
100kg/cm?2 =T GT0AT=AT Gl duga Sird. Rifeieyan oz
YITTAT 3 Goirel §H1d¢ SIS aded] URR Gle
THAW 3d. I Ul §HdE HIRAURA S Rieiex
Flexg 3HIcdc HidbeH ST gIar HFS YR S¥dTd Sard
Fleg ITSUITHIS! MO §G HIUITHIS! dTed SHTIRT HRUAMTS!
e [saus ¢ud dudad 3 d. aeddias JHaH
BIUATG TREUT HRUGRTS] dledar Wi et T bell S,
fofeie=an IRRTIR T I 3¥dl. DA Ricisdt &mar 3.5me-
8.5m? 3 Y.

Fig 2
ASBESIOSIC O REMOVABLE STEEL CAP
E CYLINDER VALVE
3 SAFETY FUSE PLUG
Te}
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127(:30m)
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El & W
8| 8
o ¢ [
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STEEL TUBE OR 220 5, e
WELDING STEEL BODY Srded s
POROUS —— | | .0 ¢ SAFETY FUSE PLUG
SUBSTANCES e it
. -
FINE ASBESTOS 7<[® 8
CONSTRUCTIONAL FEATURES OF A z
DISSOLVED ACETYLENE GAS CYLINDER 3

DA Riciexar ur (317d eh) WS WA Sqdadl Mg S Su
AT fadeser.100/// Hifem 3). Rfdsen = duHE
ST, Riciexar g Uigraauarre! fhdl Brevarét gara
RYT UYLl TS @ fadesdial 3fdr 179 &R ug dfia.
ffeie=an SR SIe[ar WS WhTg! S9dd ST,



Fig 3
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THREADS 8
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ccgamm

TRIRHIS T ITal gaied fU3Rt 1.3.33

AT (Welder) - T deefaferdt (SMAW, | & T)

Afe@T 19 YWYeiex, R onfor s9a W 19 WYaexdr daruR (Welding gas

regulators, uses of single and double stage gas regulators)

3ED: a1 ysar= Wadt gl 9el I
. e yerR enfor | YRt sheEn

e yor

- R v YgeeR

- SEA WS IR

AT Fgeter (EHA T

P dw9: SgT Rt fUsd g 8¢ IuSAl ol degl

Riclexdyd 3= qamEl a1 30 GlemaR Wgaexded Yas
Pl (TP b 1)

Fig 1
CYLINDER PRESSURE GAUGE

WORKING PRESSURE GAUGE

WL20N133311

QAR 719 WY eie e IRRTA T IRl S Y3 s lecg g =g ad
& Al WGl A a1 dledl Sarge ST STl
dl SiiScied! aleddl Ydb] I, ASU §a Bid 10T TR a1,
G SUGTAg .

T3 JTodl YRR 9] SHadd Sd of sAIdgyaR HRRd
319 gRIqd. SHT3edca 1o 119 HIGAl TedTaR, YR Sia el
3Tt gTd Hft g, STk fBTgR AR Gdhare Siral Sfr
Gleeg ITSdl, SHes RiciexAyd 3w 19 39 gidl. A
ST T B STaTaR e SR 3101 8 JgaieR AlagR
FHAII el SIS Rhd. (R 2)
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Fig 2
LOCKING SPRING
BLOW OFF VALVE

CYLINDER CONNECTION
WORKING
PRESSURE GAUGE

SHUT-OFF
VALVE

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, <
v /\\
HOSE CONNECTION

PRESSURE NEEDLE
MEMBRANE

ADJUSTING SPRING

VENT
ADJUSTING SCREW

DIRT FILTER
HOUSING

WL20N133312

SINGLE STAGE REGULATOR

afedT e (gedt e

HTY q: ¢-XO WG § GO PIolo! TG UhTHE G WGaieR
3Ted S UHI Ugo G cWHid R GId HH SIS
&1 Fard. ufgar ean, S W-de o, Ridiexar e megadf
SHART (U 5 kg/mm2 FHHT Bl 0T AT TEM T GI=
TWT STl 3Tl SABERT Shededl &id FHRST HRUMRAT
WS TGAAS G T Fleg AN, SUldeH S GaTd
AT TPIC GIUR g1, Rl Wl IgeicRar T UHW SH1&Y
UM IRAR Tl UeuReHc HRul g 3Mg, HRU Rifdew=r
Sd HU BId AT Wgdexdl &1 HHl gidl Iyl <
TSI BIUTTE! STUgTAT Tferd HRUTS TR,

grsyersd 3ftr Rifeiexds RiTa €& ¥R R S,
Rard. RifeisR ST A hIeeHg &H ol WeeR aTuRe SiTdTd.




cGgam

TRIIATeY Aot gatitrd fUsrt 1.3.34

AT (Welder) - T[Tt aeefaferdt (sMAw, 1 & T)

Gm-m T Afed Rew (H‘TFﬁ qld 31O = qld) (Oxy-acetylene gas

welding system (low pressure and high pressure))

IfED: a1 ysare Y9 gl gem |Ta

SfRTt-uRifee= gl sifedt-tfafeda gawuda arfferur
& SIS, Y

- 3 Qe gyl
- ! G I,
I G4 I I SIETet (15 kg/cm?) TRifee= amRd.

(3Pl b 1)

Fig 1

o

ACETYLENE
OXYGEN

NON-INJECTOR TYPE
KHIGH PRESSURE

/

BLOW PIPE

PF—

HIGH PRESSURE OXY-ACETYLENE PLANT

favgesea TRifed Ricsvmdia tRifee) & wmmd: armRad

WL20N133411

J GIF SFRCIHY TIR BIVIR TRITCEH WH=Id: aToRd S ATgt,
FHH! T Wic Hac TR SFRegR AR bl B!
SIETAT (0.017 kg/cm?) STRITEERH AR, (7= 2)

I g9 ST HAt g T Rud! JFpia 3 qE
Riftisvaed Saaen iifeaeT ar@n IR Fas 120
d 150 kg/cm? ST HRdTd.

SR Tfufedis uumel: = a9 sraie Siieit-uifea
T 3= <19 YUITelt il Feurard.

HH graTer TR SRex il 3= g SHifegeH RycisR
AT HHT e TRifeed Wicar HH! gIe Julel Furdrd.

Fig2 PURIFIER

=

HYDRAULIC BACK
PRESSURE VALVE

LOW PRESSURE

[

g
OXYGEN
INJECTOR TYPE

BLOWPIPE

q

ACETYLENE GENERATOR

.

-

WL20N133412

LOW PRESSURE OXY-ACETYLENE PLANT

SRt TRifeeis Afmed arRea SR @t 9kR
3for g1 IR RIS a1 I3 dae I fhar &t
3= et graran wey dara.

SIS YPR: HH a§ Joneare!, fagivd: fegmga daa
golge] UhRY sAUTsy AaWH 3Ie, of 3= g1d Yumeigrat
T TR T3> e,

3= T1d YU e, FHRR URdT 3= GI§ sararsy araRal Sirdl
St it gTd YU Tat Iy e,

3= el Jfifdged TRIfedd UsuasTHe) SuaTer et
T UATTS] B! GTaTl sAlusUAed Soide’dl dTiR dhal S,
graafaled, ThifedH A3ladia Ry HAeRFEeE AH-Red
Fleg ¢TI aToRAT STal. TRIfCHH SHRexdl Thie gIoaraRg
RIGUIRITS! YT GeRaRT T, TRfea = SHvex 1ol silarsy
I IS 9 YRR Fleag aToRT ST,

I 19 WUITSH 1= BT QRIEd ST ST e QramdT e,
g1 Yucitdiel aRid GId SRS JiY 31 SR 318, AHDS
DA Riciex Uicaa sig i uaht feammong gu=an fewmoft Jgwl
I SIS, e,

D.A Riciexdr Wgeier Wad Yed- ST TS sqadi Ad, TS
It 9999 BId. Fuidex 3T A-30ideR alal UPRY saurssd
JIRA SIS WHard. DA RIdex SauarTa! Rarar TR T8,
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ccgamm

TRIRHIS T ATl Yaierd fU3Rt 1.3.35

AT (Welder) - T deefaferdt (SMAW, | & T)

1 afeET 31foT 7 wicT st urg Ul W& (Difference between gas welding

and gas cutting blow pipe)

3fe®: I1 ysur=An At Tl HeH BT

BT & TRy 31 AT s usuHdia WRe: BT &l
(3fifaRaeT 31O TRfee) SrIdTd 31O dhe FRuaTs! 3 ald
I SHifdged Fafd HRoarmét 1 dier geR a0 area
SR,

BT ol A sRuarel afE <uRuae Wad gF
Ford e SR, (3T & 1)

Fig 1
9 OXYGEN

NOZZLE

WL20N133511

WELDING BLOWPIPE

66

BT sAUTSU=AT Aaq e RIS SIS HAYRT T
5% sra Sfor hgifeT et agesrHiad! sMd & 3rdrd.
== 2)

Fig 2

CUTTING OXYGEN HOLE
CUTTING TIP

WL20N133512




ccgam

TRIIATeY Aot et fUsRY 1.3.36

AT (Welder) - T[Tt deefaferdt (SMAW, 1 & T)

T TSI &1 IoIaT WHTT SMOT STAT UHTT (Gas welding technique right ward &

left ward)

IfED: a1 year= Y9t gl gel |Ta

SHTerdT-uRifeeli= afed™ Ufohdar <F afedT o offed. o Sffed:
1 JUeds dfceT dF (BRes 7)

2 Ididbs ST I (dhes )

SAidbed o Wel W $Ha 3. Ioicdl Sl JATA
duRitaiaTd! saram 2.6 ATt Hefed Rigid ust.

STdids AT d1: § Wafd Wil YHIUMGR dToRe S0 HTaRd-
BT HTSTUR = BIdl M1 STAIHS ST, Tl BIRAS fohal
TRES 7l Siel WU (3Tl 55 1)

Fig 1

FILLER ROD BLOW PIPE

RIGHT SIDE

LEFT WARD
LEFT WARD WELDING TECHNIQUE

WL20N133611

T YHRUNT, AT HTHIAT ST STo[all Y= BId 10T STl S
SId. sugy dfedT s 60°-70° T DAl eRall Sld.
fheR s ST AFTHE 30° 40° T DT URAT ST, ST
Jt Hedurgd g MERid et S,

SAURYA T aBIHR bl S dof gladTd faal o
SIS FieaTH YA STo[el THH Jaa- e,

fieR s fiRes IRE A (@) fadeden geae Sisal
A 31T e fadesd g,

TR AT aTuR ARSI Waa: YaH A faqsvarardt
P ar o, fAae e Yo araaE $Hl g ST

ST SISl dANIS HIorE TaR: fhde Siedrara! it
IR TIR et ST,
§¢ Siscqudl Spdl 2 A GRAGATHT Bl TR dbedl

3R, el e qaamed §¢ SieaiTa! ST STefen T
I Wi AfcSTandt qusiia fea smea.

Flg C UPTO 1.5mm

L m I

FLANGE BUTT WITHOUT GAP

[ 5 ? I
GAP 1.5mm

FLANGE BUTT WITH GAP

1.5 TO 2.0mm

2.0 TO 3.0mm

GAP 1.5mm

SQUARE BUTT WITH GAP

\,§I\ | 470 5mm

»H- GAP 1.5 TO 2mm

SINGLE VEE BUTT WITH GAP
EDGE PREPARATION FOR LEFTWARD TECHNIQUE

WL20N133612

fibdic SisUigTd! U SMPRM™ HIS Ve aruRia
IR

5.0 Tyt S &R, I s o7 aTuRd uTfesl, 3rsf
? o AT TR Wi
5 forft STt wfa A T
g afeT &
3R, SaTHEY AT BTHTeAT STedT STS[en Afee T T3 Bid SMifor
Idids S,

7 dF 918 WId WewaR (4 it av) Idrg-r=an wmrd ded
HIUETS! ABRIT Fa N 3R WOIBE T goird i
68 TIR BT TaIa.
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T 3ed. (= 3)

Fig 3

FILLER ROD BLOW PIPE

RIGHT SIDE

DIRECTIO

4

OF WELD —
RIGHT WARD
FEATURE OF RIGHTWARD WELDING TECHNIQUE

WL20N133613

HTTAT STAT JIeel AfeST & Bid AT 7 Iodibs .
SAUTRY AfeST ARG 40° - 50° T BTG eRell Sid. fheR s
AfCET ASTIE 30° - 40° T HIHIT R il fheR s afedT
SAUTST SIRRUT B, dfceTdl I ST dhaiedT des Heda
[ERERRHRGENRTIGH

e Mear Ye=ar faRH U AerHd fhar MR U dikH
f&dl SI1d. SISy ¥R IWd R Soldidbs Bad. § o WerdTa!
3 I T R4, & 1S Wi wWie Af@Tamdt fhradsiik
CECRH

ITeT STS[EAT dATH! aaRY (R 4)

T SISUNT3! BT dIR Hedl STdld.

Fig 4
9 —5-6.3mm
[ I
1. 25-3mm
SQUARE BUTT JOINT WITH GAP
60°
Y/\ - 8mm & above
3-4mm
SINGLE VEE BUTT WITH GAP
60°
60°
~ 00 Lamm
] 3.15mm & above -
8
DOUBLE VEE BUTT WITH GAP §
EDGE PREPARATION FOR RIGHTWARD WELDING 2

GTeh! faeiedT qam e 9¢ Silscuya! IoiodT ST afes T A
I Wi afed svvar qusita f3a sie.

3rot: § o 5 Fiten STRa STSten Wi afce st onfn <fte
BTIGT: S I ST, B fheR IS AR ST ATt
Tl AT e Ui dfell ST Td. 68y SXd SIag bl ST

fqdedea UTqear HH JHNG AR i1 Sida- Sedres
fagd fEfd HRO WY 3718, STHT dHaiedT YIqds g 1R1d dbaralt
Sd §BE@ MU THHAM US B3 faalt Sd. I8 HeadR
SararE Yex HfAfeiT fopar sRor < e afedT = S|
DA YIS MG IRId Bl ST,

3! fadesced ard Il €9 UTg Xdhd! SUes desd i
07 Bl SUTHes SfUed YA Bidl. HIRH HedaRid RIS
TUTG HHI ol STdl HRUT SATeTdl ST HRUIRT S Fad dog Lol
EHEEZGIN

68 C G & M : AT (NSQF -397o5 01T 2022) THRHATRH TSt Hafera Ut 1.3.36



CG&M RIS ATl gaierd fU3Rt 1.3.37
ATEY (Welder) - Weait = faferdt (smAw, 1 & T)

3P A PRU o1 iz tl?x_cﬂ (Arc blow causes and methods of

controlling)

IfE®: a1 Y= Ract TR HeH BT
. 3T s afkoH T HR0
. 3T At Frifa HRUATATST AT SITUNRAT Ui quie I

St AR ond w: JEP TeISHD Wil A
fFrafia ArTiurg faafia 8l deT @ (3 sl WUrdT.
(3Tl 5 1)

Fig 3 DIRECTION OF WELDING

NO ARC BLOW
FORWARD BACKWARD
/ BLOW BLOW
i

& it

Fig 1

ELECTRODE | START OF AT CENTRE OF END OF
WELD JOINT WELD JOINT WELD JOINT

D.C. WELDING
POWER SOURCE

A ELECTRODE

MAGNETIC FIELD
/ARC BLOW GROUND ELECTRODE

| JOB —l—

ARC BLOW IN DC ARC WELDING

FORWARD

BLOW BACKWARD

BLOW

WL20N133711

3T AT RO ST IROMH: ST ST saaa@m?ﬁ faga DIRECTIO@F WELDING e ELECTRODE
T8 A< AT SATIS ST 311 P, $Mifd P, (2t 2) el depra ®)
&7 TR A, TrEH 39 Fed F, (Fig 2) Yiadt St 3k E‘ES\YVVARD\
R Al G L Wl i S { Wﬁrﬂ%’ ELECTRODE
Sl S/l ThT Sedl Isdl. desal gedidien g 3T GROUND 3
9! AN Pl 3. ([ 3) MAGNETIC FIELD

GROUND ELECTRODE

Fig 2 GENERATOR ©

\\CURRENT FLOW

BACKWARD
BLOW
o~

DIRECTION OF WELDING

MAGNETIC FIELDS THAT RESULT IN FORWARD OR
—~F BACKWARD ARC BLOW (A) AROUND THE ELECTRODE/ARC
(B) AND (C) AROUND THE WORK

WL20N133713

3TH HHU (RIET HRUGTATST USelt aTuRedT ST
3T 01 AR FEfa FHad SIS, Whe:

WL20N133712

- P HARM I8 WU e fader @R Far. (77 4) -
e Yelel RO I HTHIER G} et Rt Feao

- IS Ned FHH o e offie We. - AR 29aade A R e
- RIS AE/Ta. - PIHIA IS Pad ST, (7 5)

- Igad O SIS fh1ofl des Hed S|l Suard SSaul.
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Fig 4

EARTH CONNECTION

WL20N133714

- Y8 SigcH R Ub gabid Yol Saul.

- TGM 3T g TN SAdeIS B e, A 3 31ftT 7
3 Wiey' IR, (7 6)

T T4 UGd! "3 sar A HRoard SRt e, AC

RIS Fadl.

Fig 5

WRAPPING ELECTRODE CABLE J
AROUND THE WORK

WL20N133715

Fig 6 RUN-OFF PLATE

RUN-ON PLATE

NOTE : THE RUN-ON AND RUN-OFF PLATES ARE REMOVED
BY GAS CUTTING AFTER COMPLETION OF THE WELD.

WL20N133716

70 C G & M : ITST (NSQF -ITo5VIT 2022) THARHTS Y WISt Wafed fysrdt 1.3.37



cGgam

TRRASY 9ot Satdd fUsrt 1.3.38

a8 (Welder) - Weadt desfaferdt (sMAwW, 1 & T)

3T 3T 7 af el fawdt snfor fagdt H3t FRvarITdY aruReT sromRan

(Distortion in arc & gas welding and methods employed to minimise distortion)

SfE®: a1 YT Ract el HaH T

- g sro Wy F1

. fapdter yeRi AE @

. fagpelt r@vaTaT S gHE HRUATAT UGl T BRI,

fapdift FRO: od AT, Tgaa=n AT HRTG
dIAM oS 34, (Fig 1a). AUAMGR (R 1b) fddigd dT
HITIAT fIdR <l fHel 3Ted. e YR dfeSTHeR, Fieard
ATATes &3 AT 3MTga UTddld, IR 99 IRRIA (WGUTeid J&
YTq) ATATeHT HRTIA o d7eadT UGl faedRe fdhar 3irdra urq
T ATg!. AT A TRA U HIAFTHD deas SISl
BT STAM IR ST 31T Ares Wieamaed qurd o gidl.
g7 A0S dee s Siadl SHIHR SN SHR BTG ggad!
(RIS el 3f0T aTeT des s Silscd faeuur wurdrd. (R 2)

Fig 1

WL20N133811

Fig 2

TRANSVERSE ANGULAR
DISTORTION

QTlgN

DISTORTION IN SINGLE-SIDED WELDING OF AN
UNRESTRAINED BUTT JOINT WITH SEVERAL SMALL RUNS

WL20N133812

fapdR yoR
fapda 3 UPR 3MRe:

- P .

3T 3,4 3107 5 fafqey g faddie quH HRd.

TR fae T

Fig 3

LONGITUDINAL DISTORTION

WL20N133813

Fig 4
<
=
8
z
g
=
Fig 5
o,
%
<J
>
g
5
ANGULAR DISTORTION 'T' FILLET JOINT
==t
w0
P
4
z
OUTSIDE CORNER JOINT SINGLE V' BUTT JOINT 3

~
—



fapdiar aomg HUR gew

EEL|

T U1q,

Tgard AR ST Ie 3™

faurgyT ufchan

afcE™ ufchan

[SEIEREKE]

fET oy

Yoo &TEd SRferd siicT

BERRSIES

FAAUD! T fobal S Tedh deeS BT [AH IS TR
ST, AT HTHME faget T vamaTe! fdsar s exvarat
Il YTHid! Dlcdell YUl SHIGRUD 3MTg - dfes =T 3N, =
Tt ATIyHTo) S5 d.

fapdt ufady: faedt Jgwammdt siftr A sRuamrst
GTeitel Urel! ATORT ST,

- WU HehTa ekl HH BRI,

- ot B HRUTTST YehlaH kil I-Iq0l,

YT Heh e RIaril HHT HIUGTAT UGl

MR- AT/ AP AAGAIDHRUT SIBUI: J¢ dogyd ST
flrcic AT STadId oI faes {4 eTesd ifgel. (o 6)

& ST fihcic degaHe Aolgdiaxud 9 I T/10 38
Y T 81 o5 UTEl WSt 3T

Fig 6

EXCESS WELD METAL ABOVE THELINEA A’
OF CONVENTIONAL FILLET WELD

WL20N133816

3
4
:
2
E
3
2
:
g
=
%

B UHTE TobTa Yol B! B0 W 1R, B HHIdHH! Ies
Teaye des<dl TRt A Yoo gifdd e, (= 7)

PTE! URTET qTUR: Hied] A8 HHl Ul iR, Soaeigd
oA faRA fagpdt Bt FHrdrd. (=s)

Fig 7 60° 60°

3 max =/ 25105
chamfer ‘ §V

* \ REMOVE SHARP
CORNER
(A) SINGLE V-JOINT TO BE
WELDED DOWNHAND

(B) WRONG,SHARP EDGES
DIFFICULT TO WELD

60°

60°
4 Y

T=12 25405
=U 4/:]—( ) I T \}‘( 2.5:0.5
more
S0 ;

To
~ 80

(C) DOUBLE V-JOINT TO BE (D) DOUBLE V-JOINT TO BE

WELDED DOWNHAND WELD OVERHEAD

BOTH SIDES ONE SIDE

60° 10°
\//:V
A iR e |
I — ——_aal
—5MIN 6 MIN —

(E) USE OF BACKING BAR
ALL WELDING FROM ONE SIDE

e

20°
~——
S 7
e 5R
i

2.5 ROOT—
FACE

3 ROOT
FACE

(F) U PREPARATIONS FOR MINIMUM DISTORTION
AND MAXIMUM ECONOMY IN WELD METAL
V SHOWN DOTTED FOR COMPARISION

PREPARATION OF PLATES FOR BUTT WELDING

WL20N133817

Fig 8

WRONG @ g
RONG _

§ )
5 RIGHT N 7 %
- )

WL20N133818

COMPARISION OF PASSES OF WELD

@i fiede desar aTw: SIU e Ugd IUFEd des T
fodan ga  SemaR 391, TS Wedal W/ aTe
BTG el B! gisa. ([ 9)

Fig 9 v v

] ]

| |

) )

| |
S— N U 4 W
===

Iy Y

CONVENTIONAL DEEP FILLET

NA IS THE NETURAL AXIS OF THE JOINT

WL20N133819

DEEP PENETRATION FILLET WELD

AYAAYA desdl qIuR: Ydd SISUaasl HYFHY deswl
HEH IS Aedd JHIU HH! $RI. § B fthelc desdg dTuRd
SIS . (o 10)
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Fig 10
5 3] 1 —
) )D)DIIDID)) (@)
) DNNY [@)))))
— 6 4 2 —
CHAIN INTERMITTENT FILLET WELDING
4 2 =
))D)DID)D)) 29333
0 VNN [@)
5) 3 1<
<
[+ ]
STAGGERED INTERMITTENT FILLET WELDING g
z
INTERMITTENT WELDING §
=
S
99 VU ARET ygdEr auR: IfEm=ar widkt JEe

fe=n SHdleg Sodids 3Me. TRg A1 Ugdid Ydd g Hufl
Iordidgd STdids SHT Hal STl A1 Ugdrd. Udd deea
QAT JUIEAD Wey Udd AUl HH JHToNd faRdRdrd.
(EEAR)

Fig 11
N
(@ @ @ @@ @@

BACK STEP WELDING METHOD §

FEUA AT Fegunh deeT a9 Siedd dfceT ad

I I quITaTal TR THTE Wisd P

e yedhdt g aTR: a1 ugdid AfT meyrh g
B 3N IR Tegurft Ul are | guf dhat ST, (R 12)

Fig 12

WL20N13381C

PLANNED WANDERING METHOD

f&pu afEmar aruR: o1 ugdived, 9 uwt a3t 75 e Qe
SR bl ST AATeY. SWIAAT YD FHT faaRumges dfed T avest
Wi 3rq aror 3nfor arftfn & . (=°F 13)

PG I dUR HIUGTTS! qTuRed] STUIRAT UGl
fapdt H Hrvarard) wrd FHeaa

RIFTEAT SR} YT MO Wy favg AFA gd-9e e
fapdiar Ramr il IS dd Avlee des il 3fwsd
HTHRIT Ve, SlegT des FPHfad gid degl d el drel g
fRycitd Wad (et 14 3M1fUT 15)

Fig 13

4 Islol11713] 4

]

I
|
T
|
FINISH ‘
I
|
W
]

START \v

START

15
19
) T

[4al8l2]10]s6]|

13

A-A

AS USED TO MINIMIZE LOCKED UP
STRESSES IN TIED JOINT

SKIP WELDING

WL20N13381D

Fig 14 t ?

PRE-SETTING TO COMPENSATE FOR ANGULAR DISTORTION

WL20N13381E

Fig 15

DIRECTION
OF DISTORTION

PRE-CAMBERING TO COMPENSATE FOR ANGULAR DISTORTION

WL20N13381F

Y 3R STV AT 318, B AT Yeh e akiTgR HITHT
Iy Ry Qevar srgAdt egd. (= 16)

Fig 16 .

X = DIAMETER + SHRINKAGE ALLOWANCE
SPACING OF PARTS TO ALLOW FOR SHRINKAGE

WL20N13381G

Td qIol: i Wil 3% JHUTHE Ud aidhd B S
THhd. (R 17)

Tt

g AfRET HH IR 3 I8 Headl IRTeEd AT
figaR 3ad. I Usded, TS Q19 Aoy T aTes - a-aed!
ST SOl deg Heerd! GeRt 4T Ypfid Fedrar o ufgedn
TS Y Ig ekl al UADHR DR, (TP 18, 19a & 19b)
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PRE-BENDING

WL20N13381H

Fig 18

AS USED WHEN FABRICATING SQUARE
SECTIONS FROM ANGLES OR CHANNELS

WL20N133811

Fig 19

a) BALANCING SHRINKAGE FORCE IN BUTT WELD BY
WELDING ALTERNATELY ON BOTH SIDES

ROD TO BE

HARD FACED

b) SEQUENCE WELDING USED TO CONTROL
DISTORTION IN HARD FACING OPERATION

9 HI0): § 9T Aed TH FIHR A §dP gHNTT 3G
o A, dF S gIAMT SgTy Urauara UasiEl UideR
FHROGTTG! < Y& qToTall STl et 20.

foaem v AfET R wicyw fawRr enfor Huwe
TeHd AU Ugah S, § dF desdl Yo WeaHy a9
far sramsHe M 397 AT TF gId 1 foguRA wiew
JBAUIIST aTuRd ST, (Rt 21 3107 22)

WL20N13381J

Fig 20

HOT BEAD
(50mm LENGTH MAX.)
(a) NARROW GROOVED

HAMMER

(b) OPEN BEADS

PEENING

WL20N13381K

Fig 21

DIVERGENCE ALLOWANCE

WL20N13381L

Fig 22 ALLOW 3mm FOR EACH
300mm OF LENGTH

PROVIDE SPACE BETWEEN THE EDGES TO BE WELDED
DIVERGING ALLOWANCE

WL20N13381M
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cgamm

RIS ATl Yaierd fU3Rt 1.3.39

AT (Welder) - el deefaferdt (SMAW, 1 & T)

3P afeeT 'cﬂ'q HRO ATOT IUT™ (Arc welding defects causes and remedies)

SfEP: a1 Y= Yact gl veH ®Td
- 3% AfcSedia draTean des grui A1d T
. QYT U FHRT VT IS WY goed BT

Uf¥ed: S Siged! dide o9 Heaad didbatua Sd fdhar
A 3Td]. IS SigcHE SR B! IS oY 3-d ok al
i1 S HeaueT HHGAd gidl. § AT ATgY.

A qolgd fdhdl TiTedT desH e UHTHM dRiild gEHFT, 3T

Jos fEthae/wieedl ARSI IV f&haT A1V BT 31T 3113 S IR
FHAT Sigedl AaIH HR Tgq H3= od -Tal.

ats fShae/wieed uftum: At TEIY I8 s Sised Ted
arge gRumH gidia.

- Y Aed™ gHTE STet S T gl
- Jesdl dide HHT gld
- gHTS) TRl SISt HH B

- OIS SR Slsc gedl, Sarge SUdrd gidl.

- o9 Head o deadid.

- Y SAGEIS SHIRID 3Rd WS dfceTd! fhad St
e,

- y{ 3O g U,
- Jed WEY TXE 3.

JTS QYT WieaTaR dlsc IRUTH Bid e, &Y ST UarTe/
gfasy FRuarTst afcgTear smeft S e AgH A Hressit
TN HRATS BV ATIRTD 3R, SR a1y MMefia e Sryefid R
AIETHR Y G/ HRUARITST AT Tt FHrfare! Hrdt
IR

dTE TN TTBUINISY/MlsRd IOl Goed/URUN BRI

TS PTE! JUMT 4TS Y TAUg/Hfsfid HRuard Had H
TIhdTd IO Blel UM ST SATeiel IS QY Go&/JURUA
Aed H& DN,

TS Y G HYcTaTel! faaRIa gdeT ST, Wehdl.
- SEIEy
- Sfdfda

S GV IuSdT Sl fhdT Its SIS IR JTodl ST
A= fobdl o HeeredT YEHFTIOR fdhar SiisTea Heoren el
fQdTe i1 ST &Y W Urrel.

S Y Jee die od fhar 99 Aed gEUTT=AT 3Md duad
AT SM1YT & IusaT Srel fhar = Wi SIes b
BRI G T BT v, Sl Biet SATOT s, ThT JHTAY B,
B Jeddid,

CLL)

1 3P

2 Bd

3 il giad 3for iy

4 WA HHART

5 U9 wic fadesdt

6 SRR I/ SNBSS IS /SATRD AR
7 3R Sraderdl/ Y= TR SIS/ Sg LR
8 3qul GooTd TA=I/FaRIET S{HTa

9 TAe SRd Yagl

10 3T

11 SJosd gl

12 SHH /AT Hoft fagor

13 Wed

afa

1 ds

2 i1 gIet 31for Afdgr

3 W FHAR

4 GOGETET UG
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5 Y3l YR S{HTd

6 3iavfa arur fdhar dies-3a aror fhar ufasfera Tid.

&gl foha T desHY UhHHM aRiiTd gEHT, SFTGT JHI,
IV SATST: U GV 81 38 Sl TUR Saledl FiEdTdl HaD
e (HR) TG b= odl g,

IeS QIVTEl PRU BUS FHAT Hall bedl S Ay i
&Il

JUTI B Ahdl
a dfcETgdl 3MflT A ARG et B Gy cTesUl.

b e e Y YURTANTS! AfETHR HTa! JURTHAD
Pl HRUI,

3E¥@e: deA U diciaR Gos UIqred U Wiauft fdhar
I TR B, (3t 1, 2 3A1fOn 3)

/( UNDERCUT

| ?

TEE-JOINT FILLET WELD

Fig 1

WL20N133911

Fig 2

UNDER CUT

A SCHEMATIC DIAGRAM OF UNDERCUTS
IN FILLET AND BUTT WELDS.

WL20N133912

Fig 3 UNDERCUT

WL20N133913

SQUARE-BUTT WELD

FIROY
- U gU SR 3%
- SR T S dreaT AR
- ST 371 QU T 3R
- gdd AT BT SIRd TR B
- WY SAaCrS BTN
- TGP IS DI
U
a UfadUTES HRATS
G BRI
- UIg yaTe 9T Bl 38
- IRy 3fcET TR aToRedt ST
- IrY SNt el aToRe S
- TSNS A BTN UTe $a S
b JURTHS PRATS

. 3@ RN 2mm ¢ 3RS AUEA ISl
iR U UTdes RETR Hof ST He.

gy
godeIeHY fadedd ulq e Heded JEHITER - fgesdr
aqTed degl Sftegeid sidl. (2 4)

Fig 4

SCHEMATIC DIAGRAM OF OVERLAP IN FILLET AND BUTT WELDS

WL20N133914

PRI

- U YdE.

- g 31 YIry e,

- Y HI] A SAdes.

- T gIqETeitasl  SodelS  [AUUITETS!  HeTeTeA
gerarelia aToR.

SUa
a uﬁawq»—cﬁ
- g g .
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- 3 3T YaT T,
- YT STSIER a9 gaacie.
- SaCISd AN BTN,
b JURTH® Fdl
- 3fEXPe A Hdl UNH iy Hlarl.
g ST wfessan

& §19 fobar 19 Ulhe § HUNRAT ST fdhaT Jesa YEUFTIGR
T P Aol AT % 318, Alssdl WUl des<l
YEHFTIERTS SR1e foaia U THE ol T9HE 3Shed gidl.
(e 5)

Fig 5 /—;[ POROSITY

BLOW HOLE / POROSITY

BLOW HOLE

SR

SisrdT GEHFTIGR fhaT gaidels Taaar gftid Uar/3rlgast
S JSUTTHE 3fSdhadl Siddl. des Hedd Sidg MUl
FHerdl ST B,
U
a UfAdUTHP FRATS
- gEYTTERIA od, a0, 7S, 37, 3dTa] SATG! BIgH clabl.
dqrl 31T arad Scdclis dTiRl. difd Gad-dics

b JURTHS PRATS

- SRR fdhaT fesgdr Ao SiTd ST R &Il el
B AT G561 T8 BRI SR o GEHFTER 3¥d dR AR o
TRIP HEA G5l dcE DRI,

WL20N133915

LY

R

T UIE HUT o Jes dTo AfcsT GBI Sl deR
ool SITATd HATIOT Hes Tl g8 HITAR fiseard. (o 6)

PR

IS Fic QU IR e, Hid! gadl (DC HY). TG 3Mh

Fig 6 SPATTERS

WL20N133916

a wfddyTdS Fedt
- IIg YadT (DC) TR,

e FId-PIcS Sdeis TRl

b JURTHSD Fal

- Tofthn §5R 31101 arR §7=1 aTuRe Wiek Hlal.
el fFR faqeset

fadacedT Wedd ST &Y had od 30T Hiu=aTedT iearaed
Bl SR WA HSiUd! Th oRd fadesd Sr&a T afkome
YR STS! RN A9d @R dlell W Hees b fShae 3
. (o 7)

R

N e

EDGE OF PLATE MELTED OFF

WL20N133917

PR

HIGIT ThRTA] $ad§I6dl dTuR.

gaacied o BRBR U gaacisd S [durdT.
SUr™
a UfAdUTHS PRATS

- QY BRI aaIS Mas].

- Y1 ydTg e .

- golagisd 1Y gTdres vl YA .
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b JURTHP HRATS
- YR OS] aTequaTTe! SHfaiked des Hed ofHl S
g

BIRATZT JUGHRU Hob febar HegHnfl fbaT ggHETIER 3T dcs
Ted fdar tie Hed=n S I fagd a0, (R 8)

Fig 8 SURFACE CRACK

CRATER CRACK

A DEEP CRACK

UNDERBEAD CRACK

DIFFERENT TYPES OF CRACKS

WL20N133918

PR
- IFe quraTe SUfRC.
- yfqefed gid.
SR NCACE I ECo
- oY HeaHe SRd YU Heth,
U
a UfdauTES Fedl
- TiY, BRE 3T, T 1 I HIe WreaaR Wi
STOT U BT .

- ! U 9T
W
b JIURTHD Hail
- oA GAgdd 9d 9 $hHuidl, e @udd
SIHE Uige el arue V &g & 3101 Sl gragior

SIS AR (AT S HRfETE) g1 I

ST Hoft BIGISH SAdCIS ATURS (SHTARTD SR
3rquf wraw
Sreviiea qaTadid Thuarardt 3ol RS eRUaRITe! de Heed

Fig 9

3T, ([ 9)
INCOMPLETE

PENETRATION

WL20N133919

g\\ N

- IfcETTan a7 QU S

- WU Siges T I AT BT Bl-glere o@HTd
P o1 TR,

- Y yamE.
- eyl ST AR, AT
- T T ST HRUAYE g TS fahat M.

Sur™
a WfaduTHS Fedt
- IRY YR TR PO AP TS,
- ZdgIedl AN SHIHR TR,
- O o QT IR 3R,
b JURTHD Fal

- g I 3T 3T PR deguNIe! Sisedl Eedl
TS 1 STOT FeHYA I STHT H1. FieATd! Wrerdt drel,
& 3ftr o et dw guf dee feuifere @iga
THATT 30T SIS Gl TSl
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T HIAR: deHY 3Sdhad Wi fdhdl 3av AMH-Hefos
wRexft wifew. == 10)

Fig 10
<
2
8
2
SLAG INCLUSION IN BUTT WELD 9
=
- goldl YR TR,

- VIR dh[d LROHD WRIF Alelel TR dIcs IeldglsSdl
diar.

- 9 YaTs.
- Al ST UdP ! YR W,
U™
a WfaeuTHS Fdt
- UMY YHRY IR Plcs Sdaels aIuRl.
- ARIA ST Udd I WYUl Arhamedl G
.
b JURTHS Hait
fdhan & yrTTIaT UG S1fo1 51 98 e o PigH I,
ST G5T A8 .
3ffar Iarerar (== 11)

T 9T SR ATg el des fhdT SIRd ASTgiahRur 3a! FUrdrd.
3o AIR/H R I S Fad 7 HfaRed I Aed ..

Fig 11

NORMAL EXCESSIVE
REINFORCEMENT REINFORCEMENT
yd

ACCEPTABLE EXCESSIVE CONVEXITY
CONVEX FILLET WELD OR OVERSIZED WELD
NORMAL — — EXCESSIVE

REINFORCEMENT REINFORCEMENT

EXCESSIVE CONVEXITY OR
OVERSIZED WELD OR EXCESSIVE REINFORCEMENT

WL20N13391B

TS Sraaerdr / U= Y SISt

SR §c fdhar fihde Jeue SH Hadl des Hed des <l Urme!
I SSUI=aT YT JTail Sd ok 1 QrSTa fd fadadr foar
YT 3 STST 3 WUrdTd. (= 12)

Fig 12

HRU

- oIS 3N AU ghia AUl UIhsd.
el SIgdl diur. ENESIS

- iR SR 9.

- ZAdCIST gIeTETd Uh T .

- WA gRYRTHLA SR Soiags B,

Sur

- ORI TG

- oA Rl
STy St moft e,
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ccgam

TRIIATeY Aot et fUsrY 1.3.40

AT (Welder) - T[Tt deefaferdt (SMAW, 1 & T)

ursue quRila, fafdy yere urdy Tid, R snfor srfusdl (Specification of

pipes, various type of pipe joints, position & procedure)

3ED: a1 y<arean W9t gl gel BTa

. Uy St fafay yeR siesar, urswrean afkreeai aufq &0

. TSy Afe = Sravre fRyd quiq &

TR dusia

. UEUR) I 3R THEE A (b TEE SR
M (OD) HISTaT S,

. B THAE UIRY SHR (NPS) TUH G8Id THE Bl 3.

. URYE TR AHIG: Uhdd iy fhdl &d aTgde HRugrITe!
T ST,

AR ARG AFD qaTa! aTaRal Sird o7 form aTel s
STfOT T it SISl & WU F4g Pl S,

R AP 1161-1998 TR, d AHHE Fardl Lld e
U Y $a 3R 3T goter, Aenw o1 ST qurten siaifa
fifiaed IRdd S S aedT SIS 3R,

IS YIS HiY

YIS TOR TS HIGAT YHIUNG el STTdl. ARG, RWBaase
AT Siefies Temed Ui RRenardt dia d e
THTUMER aTaRa ST,

T UK BTG

W SgAd BRY ST -1 YT ST e By et
SO ST, B S WTele Brae 3.

- guTRd T aEA.

- gyTid yaTg afkre.

- PIfaeATHS o BH! B,

e AT usd

3MTeh GIR UTSY eI Ugcll WIeTersHTO SHTe.
- e o afedT

- 9 Hed 31 afeET

80

- gSAT 3T AfeET

- P 37 fcET

BT 3T AT aTesal T 9d Ugdl WHERIG: ATRed] SITdTd
3T ST o USu= SHRIGR ST AT ORI
ST 3.

TSy Sisaid PR

1 dc 9gad

2 & dgad

3 o SEe (= 1)

R | /)

BUTT JOINT T-JOINT ANGLE JOINT

N7

COMPOSITE JOINT

LAP-TYPE JOINT

PIPE FLANGE JOINT

WL20N134011

4 D EgE

5 HgE WIK

6 URY STeNId H8T Tgad
7 Y ¥ (7 2)

8 PR GIS (7 3)



Fig 2

WL20N134012

Fig 3

ELBOW JOINT

ISy g¢ Siieia afedT: TR grsey o Feoqraehe e
TSR T des S HRal Ud ATeId. S YRy dfed T Riebvarg
o aTd PRUGTYSY, Tl SHadi- quTe, Afae], 3uar 3nfr siievgs
=M d DA afTmed fAgor sya urfgs,

1 T4 NI IR TS I7E HIUIRTS! Bl Sl
TS ST NI (3l ¥ 3T W)

Fig 4 \

Q)

1G POSITION
PIPE HORIZONTAL ROLLED
WELD FLAT (+15°)

ROTATE PIPE AND DEPOSITE
WELD AT OR NEAR THE TOP

WL20N134013

oSL'.GV

15°, 15°

|t

2G - POSITION
PIPE VERTICAL WELD HORIZONTAL (£15°)

WL20N134014

PIPE SMALL NOT BE ROTATED DURING WELDING.

1 3t - guTe RI9) fUNT UISY I WS Uisu=n 31ef SfHmTa
AR 3.

2 G - afow Rudid ursy Ios eUSH™ UTSuET 318 A d9
3.

5 G - UTsU 98 guTe (RR) Ryt oot ursu=r stef Sftien
AR 3.

6 off - UTEU dcs 3 3aqs (Rfa) Rudia wusm ugy se afar
3NfOT IT Sat GHAATET JHIART TR,

Fig 5

5G POSITION
PIPE HORIZONTAL FIXED (+15°)
WELD FLAT, VERTICAL, OVERHEAD

PIPE SMALL NOT BE ROTATED DURING WELDING.

(P

6G - POSITION
PIPE INCLINED FIXED (45° +15°)
WELD FLAT, VERTICAL, OVERHEAD

WL20N134015

PIPE SMALL NOT BE ROTATED DURING WELDING.

§C Sedien AfeeT aReI UIsy SRy /dd

1 TjSTescie favat fhraera (1G fRych)

2 A (26, 5G 3T 6G R,

Il gR UTSY 8¢ Siisid afed 16 Rl gR bl 913> b
a  gad ACTE Ugd 3for

b faHria ugd.

1a UTSY AT b g (16 FRUd) Taa A gsedi:
UTSWHENd 9¢ Siiscud THIUMGRES dfce?] URud i g
TAR PO ATV dee8 HRIGATH Sligcd HIBoYdd et
IR AT 3 d. AR S T By I agTHeqs
3R A1OT R A ST WA B,

FHS TS DI T BICT IO BISIAHTGR S5 35° A HIH TR
PRI ¢ By 1.5 d 2.5 et Fmar.

AFRETATS UTETH A HRV): 4 TS T SR SR S5
UHA des CIHI. 3R *¢ Jgdrd YA $fde 0.75 forft 3o
3T, &} sy fhar AqHR T Hared! SRisdar Ui o
Ui AT 2.5 i $ersd Sadgrs SHfor go=aT 913! 3.15
it Serge saders el ufgedn At 70-80A MM gE=T
A3 100-110 9T UAT8 He DRI,
AfeET ge od SramT Sriael fhval. (Fig 6) dafcST 3
IfcE =T A= IWTIRE 10° =T GBI &3Td Ul 3Tl
7. (@I UHR ThIH dTR).
SAdCISAl Sliscal R HHYRT 31 afcd = fogaR
T AeurgER AR B
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Fig 6 Fig 8

ROTATE (

TACK WELD A-0.D. OF PIPE

B - I.D. OF PIPE
C - BEVELLED EDGE

WL20N134018

WL20N134016

ROLLERS

Fig 9
Fig 7

PIPE TURNED

WL20N134019

WELDING FIRST SEGMENT

WL20N134017

- T 60° T JAG WHEHT IS S Bl Offd, degT aeS I &
FRI/UTET. TFT TR G0l T3,

AT T8 Yeodeds HHMIER TR BRI 0T HHF aist
I fadd! dgH R1. Usy fRR I gam fhrad Sd

S I8 FHRU P& al. - fqymTrn R9e ToC = Seft 10° B U Uy g,
—  feuTRre yuH e hauURE T bauwdd el died goaers - AN des e [adt it are 3T des get R .
o et - 3fTURdY 60° WTHE AT B (A 10)

- IR YaR 7 Rl ¢ dgard Wyul Ao U HRUgTITS!
RIS o FHIAIOT B,

- TP dT8 aD HTIER [ 1. CRIAR 968 P -] =T

- U ¥R d YUl a1 TS WIS dgarel deNid
DTSR WIS GRI&T BRUGTHTST JICRIFAT o TR .
TSGR YHIUT Sad AT HISTAT STaadU 3T,

1b FHed AfRETER TEY T2 AR (16 R wv=

TER).

- UISUST HST 35 d 40° HHG 2.5 At =2 gestan siaRm

Fig 10 10°

PREVIOUSLY
WELDED
SEGMENT

WL20N13401A

m m Gﬂ%ﬂ WELDING FI‘RST SEGMENT
- OIS GO € X1 SO A v SR SRS | e 3 ol @i Rumie) AT G S,
SR 1. (o 8) - WsTar Heafeg TDC R ASUTd UTSy g,

- 219 3T Yo (TDC) T 10° TR 3T HRT 10T T I ST
P, T Jgdid Yagd 1 SN Uh a8 fqurem
Tt ATORT. ¢ YaRT FAd HRugrindt uarnd Tt SHEifd
. (R 9)

- PHUFR IR B A0 GO (Wied) A @ BRI, TR
WRUGTETST 30T UTSU=AT Hei Todd Jied HRUGTETS!

- ool A 60° THeas gl .
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i3 D= WdigR sy afeT

R IR Aes URW fhadr Ad el fhar St ST ursy
TdTd Ul HTATAT 3BT aees HREd SRIdId dagl o fRR
Rt IS Hal SITaTd. SR RR UrEy 31ef &faet 3rd, R afesT
fRycitar 56 Rt Wordrd.

IR UTS Y AfcS T MR- Qe 3T gvea ursw fAfad st
AT d 2G ST 6G TR 3MRd. SR A s BV FRR
TTSWE 3181 33T 3, R AT YT 2G WY 3R Turdrd.
SR fRR urgta=r 3ig Afast 3nfdr I G AR S 45° R
ohd 3d, TR Afed fRycien 6G R wurard.

5G fRydid, UISY §¢ Sise TIad Uga dees $dl Siid Y.

Usid 1: UTSU=AT AT B8R A, B, C 311 D 3= IR WA
fauTTIe o, ufgem HT A 1 A 2 uda eifiie faar et uTe
R IS FHar Trdl. AR YN o SfigRes RUdid 3 @ 4 Wia
IS BT o1l ard YT C 3 d 2 T 3T FaR UMD 4 1
T 3 o= Y de s dhal A, (R 11)

Fig 11 A

WL20N134018B

g ¢ YA YATYT HIugraTd! afeS T SRR SR T Bt
Ul IR S0 AT 3MTg. d9d Scidgled! (! Fdd dgaa
SITd HRUT GGard YEUFT dsh 38, JTATIRad, T des YR
GHdTd 30T RIGE UM A, B, C 3107 D IR ol S0
o AW yrTHe faeie gidia.

Ugd 2: UsUdl e URY ISAISyHor 12 JHH faumiaes
fqumTa e,

UISU=IT 9T HFT 12 ITSTdT 318 30T des 6 areid SiTe. (R 12)

Fig 12

THE IDENTIFICATION OF THE WELDING POSITION AROUND THE
THE PIPE JOINT BYTHE NUMBERS ON THE FACE OF A CLOCK.

dce 12 groare RS 6 aruaren Rdadd Iear
STo[ell ST Wl fGR & ol W, HaR SredT arefent (o
13) 12 @ 6 AoIUdd T8T AfET Bt S, AT Uil SIS

WL20N13401C

U TUIATd ATOT QTR 3 o 4 e Ridi smet s/

Fig 13 START

WL20N13401D

USd 3: 9¢S 6 aroidl d 12 JrougTedl fRUdd UYH IS STl
T R G676 aroTal o 12 droiudd STedT STS@l = ol oiTd
(R 14). U1 UGl 96 Ugd fobar afdehel 3T Ugd TUIrd. &
Te-IdR UGd 5 it snfor e S i Sréten o
3T HIUGNTS! ATURa Slel.

Fig 14

WL20N13401E

START

2G 30T 6G Ui AfET ursy Sieme f¥yder smetla
FA 1.

2G g, afas oy AfETg T s Srdd 9fmg, &
ST SISUIRT A8 e afst FRUdId 32, ursu=ar gHiadrel!
TS TIR B0 IS 3R, (o 15)

Fig 15

150mm

WELD FIRST R
TACK HERE /NN

WIRE HAVING
DIAMETER EQUAL /

TO ROOT GAP

150mm

WL20N13401F

USE OF BEND WIRE OF SPACER TO SET ROOT GAP

6G UIIRFHL AfeET FHId: Ul UGdidl diuR He- bl
STd, OIS I fobaT IaRTeR af&T. (= 16)
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Fig 16

POSITION6 G

WL20N13401G

T1SU i d} faRivd: Idifed Soiacigd aTiRT Sulea- i
ECRIEREH RN

M.s ft afedwr ufspan FAif3a (56) R amu™ wigy 9e wise.

PTG TAR BV AT AIH H0): SR PR et 3 ot sRia
30T TS SiehTedT HISTRAT Wel TRY Rl 3d, TS
UTSY SI&TAl dd 3d. SISed U fdhal WHed gl
BTl YT 33T a1 FYHd SIS UL, AT YSATd AR W haiedl
TS U U 3¢ Ul A3 SAdeS BT HRTaTl AT,

Srd e ST srciear afeST UswHTd! @reite i
SISTE A,

FISTAl TURY: gHHIA sara HIgd fhar ARAFTER urgo=an
TID T degd el SIId (3ATPHaT 17 M1 18) DI 75° 38 F¢
T ST e 3R 2.5 et o 3 findt o, I g= wvargat
Sffeadsd wd 9 ofiftr SR g yard H1ge w0 saRas
3me. (R 19)

Fig 17

ROTATED PIPE CUTTING HEAD

WL20N13401H

UIRUEt RATYAT: SSUIRITe! IRy dfceT HRuamgd! @ uol
WRET T aTH  3ffg. TR S GEHF S|
YEHFTYHTO YRSl U fiesalt Tfgs). ¢ 3fiufr 2.5
forft ST, M.S aToRT. UTS U TR dURIUaRITe! HIH 3f0T didha
SR, (R 20)

Fig 18

SET CUTTER AT
ANGLE OG BEVEL
ROTATE PIPE AT
CONSTANT SPEED
UNDER CUTTER
g
z
CUTTING BEVEL ON PIPE g
Fig 19

(A) : i

(B)

) / INCLUDING ANGLE
BEVEL ANGLE@

v

ROOT FACE—f am—— ROOT OPENING

WELD JOINT DEFINITIONS

(D)

25TO3

RO

o

—

o

w

L.
N \)
o

=

o]

w

WL20N13401J

N, =

g

(A) (B) PROPER (C) MAXIMUM g
ALIGNMENT MISALIGNMENT B

b Fe1 wEM 2.5 it 98 aRR 341, SHe aidl YT
SITSAT 3 U STdl. Ufgdl <ob ==l SIefell 310l GIRT b
UfgedT CohaT [avg SIo[aT a1, UfgedT ST goT Cammed
forRaRT Sfor e S 90° R @raT. (e 21)
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PENETRATION
CROWN 1.5mm

FIRST TACK

WELD
SPACE TOO
WIDE

SPACE TOO _
NARROW

FIRST TACK

SECOND TACK

ONE OF
TWOTACKS ______— =

A. FIRST TACK WELD WITH WIRE SPACERS IN PLACE.
B. SECOND TACK WELD OPPOSITE TO FIRST TACK.

¥¢ UN: FAdd s [Afdd o enfor It greamard!
IriRer R GamEIRId $-1. ¢ dcsdl fRudt o 22 gam
g et mIieS. T U AfETHD FIEd 81 U MaWh

yFT o (R 23) d TAR oMM 1%saaamawm

PR 24 AL SRIATIHY SIS I AN, UIRY Siigee 2
SISl ¢ U des ol (o 24)

WL20N13401L

Fig 22 CLAMP

TACKS

PIPE CLAMPED IN PLACE AFTER TACK WELD.

WL20N13401M

Fig 23

| —KEY
HOLE

(€S

WL20N13401N

T U 919 1 6Y» A R = gid AT 11, I
Rydld yied. 95s 2 5% ar=T fRdid & 8id 3Mfr 124
1] 1 31701 919 2 R’ des Holl JRATTAT ST Wiy giferRaR
IS SIRTATSY gy gieiial.

Fig 24 e 5-15° DRAG ANGLE
STOP HERE

> 5-15° PUSH ANGLE
\

5-15° DRAG ANGLE
START HERE

EECTRODE DRAG AND PUSH ANGLES.

FC UM QUT hedTHoR, Ursue fidi=a STéliar sfaded 2 fdhar 3
forar @mg siftre dee fEuifee Fa o, 8 TRy TR digg
STIOT fauTelea Huaie 0T Sy Rehdrd 31T aR/33T UG,

YA U A1d $Idhdl 25 AL el sfigd. IH=Id: ¢ U
gic Urd UrdTd.

gic U 10T FHegR URTS! St 24 T gRifawamymmo:
SadcISdl DI 3T, Ydd UM Sisca diea feanToft = e
Ui, gU-a1 U SIS oA glerard e JIgu Ul
UTfget. SifaH HE= UTd gH-a1 UTHUET $& dell Uifgsl. foa=T o
eiesld SO UhaH fGumre gal Sl fham Torgdien o
3O SHTTRAD 3Tg. (o 25)

WL20N134010

Fig 25

/ COVER PASS

-

FILLER/

PASSES

HOT PASS
ROOT PASS

THE SPECIFIC NAMES FOR THE VARIOUS

WL20N13401P

PASSES IN A PIPEWELD

Ta/d UISy SR Wy

S EPIETICERH

- P g,

- USTUET O 3! 3fH e ThHd Hedl .
- g IO TWUTE | HHT TR,

C G & M : 9TSR (NSQF -ISUlt 2022) TFHRATSH AIST Waiferd fUsrdt 1.3.40 85



cGgamm

TRIRATS T 91ot Jatftd fUert 1.3.41

AT (Welder) - T[Tl deefaferdt (sMAw, 1 & T)

wie afee 3Mfor tn'écr afSTadid By (Difference between plate welding and

pipe welding)

IED: a1 ysarAT 9t gt veH T

wie AfRT: e afeET g T W afegT ufshar 3Me. d
SHffRToT 30T $4 TR ST ATIR He WIE YTGHT SiiSd.

IAH BRI <l IV fadesd SMUT fheR Heaean AeraH

G Iudids dfeeT.
AfETear 9d ORRAEE id-g-ufdRE Iudies afesT
IR S, (e 1) Sarerm 3nfor fher e Uarg Haar At

ST FRUTIR Feerdl. Sarerm O fher A T DA eRa
ST d I G=ite T ST,

Tt SISt Sfor Wefta &
Rt Tifgcd SISt Aof Ugd
Ric 5 mm U&fT STRd ATg! SICICES]
5 mm T&T SIRd Iodips
afasr- 1 mmd5mm Sdips
N SNES Smm&ﬂfh[ﬂrgf:f&lfﬁa? T4-fRyct
Iodids
LK Tmmd5mm STdldhs
(R 5 mm 3T ATg S1fid T4 fRycft
3HTRER) RESCIEE
IS @F | 5 mm 30T ATEA 31w ECICEE]
3fTUReR o)
@E@E 1 mmd5mm KICIEaS)
5 mm 3T ATg S1fid T4 fRycft
Idies

ISy Af R Ta uRuEr &R ST HaMl, A SAfor
ATSUY S Sreuiier foigar ursuen Wik deurd foe
ST,

AT Ryt Sgaa =1 fqu HeieTd uifed oS> Xehd. aToRera
T IR 3facigd i

- ursy R St

- ofcd Ui

- Uy PfYd Pt g fhar fohradt ST, wreha.

86

Fig 1

DIRECTION OF
WELDING

@

DIRECTION OF
oo——— WELDING

=

ALL POSITION RIGHTWARD WELD

WL20N134111

Rt Ugd
FIErERiL e Saie s fhar Iudiee
qure Ry
SegT el TSy 31t Afaet Srdiee fohar Iodies
gure RYfd 3T degT
Bicaid YeoaT ST,

TR U= 3T T[T des Sdids fbar Iedids
EECRATIGA far
T4-fRuct Iordips
U= dosTRN Srdd des Sidiws fhar Iwdivs
igRes fRUdid &l oird. fopar
-yt Iodips

TS AN el ST,

5 forft ofa urde i sracienr uEwRTd), S Rudia
STaieald d3f IR SiTd,

Sidbs, Iudids fhal ¥d-RUdt I9dide o 5 et anfor
TR fIUFTIR IR WU aTuRat ST,



we afegw snfor ursy Afvmdha v
we AT THU A @ aRd FUE G Ied. usy
IfeSTe ST drSTa1 Wad U U FHefte! fag v,

AfETHL, AT Ut YA Pt oS> bt SiegT o fohadr 34,
(ot 2) et Uiy fRR U SrgamT ugude Jd-uifeee
AT Hd TS Wdha. (o 6) Hefiaweh Uy v fAfdd Rudia
Y AHd 3M1fYT AFETR Wad tw Rt Feft g, Ian. 26
IRCINGEEE)

Wi AETHY SMaGHATIR HICHT I FEofuul SHT Bl S
T, URY AT el 37 T8 UrsmHe SHT Sl ad
8!, T 1 dGE T Hal OIS dbd Sieg] UTsudl AN
AP AIGT SR BT deexdl UguHE Ta= Hdl I5dl.

Fig 2
9 90°

(O

1G POSITION

1G POSITION, AXIS OF PIPE
HORIZONTAL. THE PIPE IS ROLLED
AS IT BEING WELDED.

! 90°
STOP /‘\ START v

11 O'CLOCKO'CLOCK

\
WELDING PIPE IN THE 1G POSITION

WL20N134112

Fig 3

()
\
2G POSITION
2G POSITION, AXIS OF PIPE VERTICAL

WL20N134113

We I fou yarg il 819 Yo I 3&d. URy
AfeSTed feTan yary St 301 gTdrer Yo iftie Srid. (R 4)

Fig 4

9 2 )

5G POSITION

5G POSITION, AXIS OF PIPE HORIZONTAL.
THE PIPE IS HORIZONTALLY FIXED AND CANNOT
BE ROLLED IN THE WELDING PROCESS.

WL20N134114
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ccgam

TRIATGY dTot Haled [U3RT 1.3.42

deSY (Welder) - Weat desfaferdt (0Aw, sSMAW)

DR, &, v FiY 1 AT FYHI A1SY UISY faBT (Pipe development for

elbow, tee, 'Y’ joint & branch joint)

3EE: a1 U= Vad gl e ®id

« IR, &, 'y’ o1 RAT YT ATST uTs v faeT Wi e At

TR T UG GHH STHT=AT UTSWIedT 90° HIURTHTST
AT faw i -

APl 1 AL SRATTIHTY AT Ble.

Fig 1 PLAN

WL20N134211

JreT @I, 3l T TRIGeATIHI0 GHRE! St Blal.

Fig 2

|
\
|
‘ ELEVATION
|

WL20N134212

Tl 3 T GRG0 WHHENT agjesTd TR FHH YN 60
T fig o d 12 Fw.

Fig 3

WL20N134213

3Tl 4 AL GRATATIHTY AT feURg FHR=T eAThe 3ol
HIH 1 12 THd dF I Bl

Fig 4

WL20N134214

88

STAT JRTAT 3 3Teeda 3 DI IWT I Il Wd avaT
STIOT WTereAT HET dTavTe fdgar Hud 3fed. Pl 5 A

Fig 5

6

WL20N134215

65 4 3 2112

T U AT FHIR Y8 Bal 31T ST 3Mpelt 6 el
SRIGCTIHTY ShHiD 2.

Fig 6 g
N\ 4

65 4 3 2 112
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TRRYIRY dTal Haidd fUsRt 1.3.43
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TRRATS 91t Haled fUsRt 1.3.44

AT (Welder) - el deefaferdt (0AW, SMAW)

9 3feET fheR Ied duRia 30T 3MTPHR (Gas welding filler rods specification

& size)
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TRIATGY A1o1 Haled 1U3RT 1.3.45

AT (Welder) - el deefaferdt (0AW, SMAW)

T Af ST FIRTe PR 31O ST (Gas welding fluxes types and function)

SfEP: a1 U YA gt 9aH ®Ta
. T AT vere i O SR qui BR1
. If T v YR ST i TS Aifg .

W & TP WREd (Feuuul fddedd) IMEHE durdhe
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Sl AfeST X Sfaifesd IS b crevamard!
10T TS AfTET SR T B,
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TRIIATSY dlo Haled TSR 1.3.46

AT (Welder) - Wl aeefaferdt (0Aw, sMAW)

T 9f3i, dicsh, aw, PR, Warg 3MfoT SUART (Gas brazing, soldering,

principles, types, flux & uses)

IE®: 1 ureT=An V9 gt G&H T
- SR 3oy Wiesfir vt ufvwrfia s

- ST 3T Aes ReTea aTuRTET STE w1

afsir: SR & U@ U Sevart ufehar g St 450 &t
AfSRUET TR ATYHMHTT HeS ATl Ja-d el Sird St 450
&3 Sfcgauan o arusMd doft §rd.
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Fig 5
FILLER METAL RING

7 Z

TUBE

<>

— &
o] D)
\ >I£ECTION
N

PLUG TO BE BRAZED
WITH THE TUBE

INDUCTION BRAZING

Rieee afvin: Rieegx sfciTen Fdiatht Ricer Tk Tdia
U, T YW 3RIeial U SISUaTITe! / SIS UamTe! aroRed!
SITOTRAT qaTaH UG 10! 81 U UGd T8 St TSdRIed SRTdt
STIOT FieAT Skdld SIRd dlebg @rat. did fUdes, Hie URT
SISt dd did d Aoy Tiael Tl JRem i
YT TeT SIS UATHIST §1 Ueb SifI=rd SUgaR SHTOT HIG Ufchar
318, Ryeeex SIfSi sfara fher Agaa fadesvar fig gaR 600
& 800 f&3ft AT SR, ST Hb HTGUET AgHd B,
AP 6 T T BN WAy Kl A diard
SIS argad 3.

Fig 6
m/ STAINLESS STEEL TUBE

1

WL20N134615

FILLER ROD IS FED HERE

COPPER TUBE

SILVER BRAZING OF STAINLESS STEEL
TUBE WITH COPPER TUBE

WL20N134616

Ricer AiesT HRAMT A&Td Sard T,

. Y Tife il IMEFE Gl UHR gUiUT WS RO
HTTAD 3R,

. DIUAG! ARG T T / gg SqaT HATO1 Fiearen
YR 1.

. iR SfUT fiheR SR AR Taay drdl.

e ST fher Meada TagaR T SfehT aroamHTTRia

TRH PRI

ST ST AT TR HE Siigear U] T dfud RiceR
ST fheR s amar. fheRr Asar “Tal diaHH” IR TRH B of
g AT fadasuar=ar araHTHTUET 10 o 15° SR 3.

FieATen fediel 3MYR = Bledl ieT 4s 8IS o1 Jd 3rafy yarg
HTg CIHUATIIS T qufus! Taws .

AT T WSS TN BT Igd UIEId! W 31 UdTe
3{Te. © UTUdTd HRa dUR hoedl R WREUTd Arad ST,

G aIiRd S1did. 8 WaTe Siegfif-om, siftas, Rifaee
3fOT IRferTe Ribaedt SiiaaTgs ®igH erddid.

ey SRS aTIRAT I § RIS S fhal aNad 3R
Y dId ST UTuaTH URe §-da ST,

EIENER R
. ol e Siged st fbar guf @Rl saRae 79,

A HH IGHM SR WiE TR &l ST o fadpdt st
C2GIGE

. TRIY fohaT deE Wex A,

AR e

. Y YRS HAIEHE YUSd I, IR R
HeaHe Tad H&Rd UfdDHR Y b,

. 94 SfeiT iy u1g S ATIHT ekt HHT HRaT.

. Jictn Uie=uT 9 diearan STl SfeRT Ay rgar 11 99
Heor=it 3T Saea Hood Tg].

Brazing T 3%

. ST IR TSy e, TR Preigs fow, i T,
Al d SIS SficIHIaTsd SR HIRUTS! el ST,

o d urg, e U, ¥eued, sfaued SATET SigH eid X,

. g1 I9ANT IEeal BH oo R gR®A WRTHn
SSUATTS! HaT S,

Ao A 81 o= ufshan 3R SATER UTq SiSedt SumRan
S Beddl TRY 7 HAT Aieex A1ared gORaT [T Tad-
e STdrd. Hieedl fddeudra fog s e SuRar Jrfiuan
HHt 3MTe. (o 7)

TiesiaT dava: Jieei Aleral AR eI BT HRTET
YT (S HCRId) TRE HRUATHIS! dHell i, Tees "R Yok
farcTes el STl 3TfO S iR1hT PellgR UTT=aT FAYUIIaR TR el Siid
STTOT S U= YEHURTIOR Hieex daR ol SiTd. (o 8)

C G & M : 3T (NSQF -Ioies Ui} 2022) TaRATSH TSt Hafdd st 1.3.46 99



THERE SHOULD BE

Fig 7
CLEARLY VISIBLE LINES

WIRE
SHARPED FILLET
CONTACT ANGLE @

WL20N134617

Fig 8

TINING OF THE
COPPERTIP

OLDERING
IRON

S

NOTE THE DIRECTION IN WHICH THE
COPPER IS MOVED AS THE SOLDERED
SEAM PROGRESSES.

WL20N134618

SOLDERING WITH A SOLDERING IRON

e -

WL20N134619

RIGSIRER' CI

TS Hiesiar Ay aRel JuRal fher Headn
faqesvaran fdg 427°C Uen w1 s d. Aite AeeRard! aruRa
SO iy 1 SR :

- fea-dfte =g g M)

1 gfepdal iUe it S UM, At e ITsral
ARTURT IWTAT e AgTgR GRITT S1d, ST disrd el
WioigR fdhar fagd U™ TRA &d S,

TS, Aies ! AT

AT Gite Aicex & R it waitd aid iy org o/d o
Titex doid 9 Hed 10T e R IgMaR Sfader 3.

Tite Ties AT BRI 30T BIHTE Iuds 3Med o
P! R, IR, U, <4 fdhat aRR 5.\

1S Hiee: B i, HUid, 9idl, S, bsfam fdr prapaa
RrUTq e 3NfUT ST Y= WiesRINTe! aTuRd wiTard. fide
fdrar aidl g1 a1 ufohdd aTRe SUIRT SifET Aed 3 afor
ST AIHAMIER 4T @Y HRAd o e HIUGNITS sdlered!
SHTIG bl 39d. (o 9)

Tes el gayd STueR: e dad YFT a6 aaad
AT,

Ye, 779, 91l a1 S1e Hags g Wigfo, whiuw fdar T
TR fhar Td AR aTuRe PHIea Sidrd.

HIeERdl HIIR s foe dad Sd.(3Ppdt 3a,b SO o)
Tiesfr digrear TRY 31fYr foT Faiear disur=ar Sl giearar
faces il Sreames STsut gid.

TSR BRI G e | Jur i dosan &A= SifeTges

UHHGH fIdwednd.

gEHITIGRIS SifaRad HiteR PIgA b Siid T Hig 48
PHRUYTE TR feeft ST,

ITex HIIR IR f9eHg AL ovel 1. (3t 3a b U7 C).
s digren TRH 3T feq doiedn disar=an Sl JieaTa
facesuit geares Ssuft gld.

ey HEAT G U3 faqeuargss $ftr feq Heiean yrm=
YIS B fadhed SITdTd.

UEUFTERIS SHfRad HIee BlgH I Siid ST HiE A4S 81
4.

TR UPR

TYR®P: I USRI 90T 3 FRss, AT TaREs,
TESIGARe RS o smifdw U Srydrd. a1 UehR=Al
TRIGRTAR TioT ST HT BIal.

I Hed YU S Hes AR qUoT HardT. 31 TebTReaT TeiaRe
IR Saifdedhel BIHIER dbell SITd g fdval S Figh YTl ¢
Id 1A, qUBT AR Hal I1d ATel.

T AT § VSR YN FART 3R, § U IR-TeREb
SR FSdId. o aifdgdhd BT, UIR TSRIRSAT JUBRUMIR
ST 01 HAI0T ST URTGR ATIRa ST

fafay arfardt o yarg
. WId-od FTIRES
. feA-oa wiRES

100 C G & M : 3S¥ (NSQF -3 Uit 2022) TaRATST ATt Hafed fasrt 1.3.46



TiesiaT wa: RIS ® IdeRuAl AU&hid SeddaR « GHH! Uishdl dIIdH.
ﬁfﬁ%.mmmeW . e e T ST o e,
1 RIS oS YSHITGRRH eSS Higd elbdrd. § i Sreuftear yrTiHe) Yy faweyur SfT SrafRrs dror Aad.

gfaefid . dre
2 A BEE HSAR Uh Gd MRV IR PRI M0 gl « = ATIHHIG dTORT ST Lebd Tgl.

SIS Hfdaifird @, . oI el Sree T
3 g fadesciedr Hice<=a GRUNTIRIC d10 HHl o SAWD . wg fyumrige) Id 81 Iad T8,
FARTd Fds: waad Aasuarmdt @rdld Hey Hgwrd e ] SV D ST G S
-SSR H . S Ry I 8% ed AN,
B qIu :
. & fea fawa T \ AL A
T UfHUGR BVl YT, A--He e SliSd i3, Jhdld. ) &@ﬁaﬁﬁmaﬁwiﬁm@ﬁ .
e o . gmﬁsﬁw@wmmmw
SIS AT S . TENTSY KHgH e Hideurgd Hies SIUT Yrqar YR
. IeS helet Y IS SIS Qebdlld. I SYALS ST
. T g SHTIRT Fl TS5 e,

Weitd a9dT AesIed IR ST0NRAT Fiaad WY AT YHR gRifad.

TS HIUGTTST YT 3ifa® yare Tfe varg B |
Sl TR R TR e S
SgAFag-wi fUds A AR [ T3 SETF

SRR T S Tallow TR TaTE ST

iy S HIeet RE AR JdTg IUdsy

= A AR

STaTS! SIS EIEDICY - TR TATE ST
o=d

fAea A ARA -

gﬂ@ﬂ O Tallow ~

thF‘I'IT:{ T TR [ AT Udlg U]

fagyra &ar A ARA

wefer - e SR AR R S A
e [ A Udlg U]
FHefier-ord 3 AR A

SR RuRes tRie RE AP YdTg ST

C G & M : AT (NSQF -I9 Uil 2022) TRIRATSH ATS! Fafed st 1.3.46 101



ccgam

TRRATGY A1t Haled 1U3RT 1.3.47

ATET (Welder) - I deefaferdt (0AW, SMAW)

T afesT aﬁtr - B 3(TTOT U (Gas welding defects - causes and remedies)
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Fig 3
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TR ATé! Halerd fU3RT 1.3.48

AT (Welder) - Tl aeefaferd (oAw, sMAW)

TAEIS: UPR, T DI Bhaevadld P, AlS, AWS TUR SadgiSHl
DI MHR AR (Electrode: types, functions at flux coating factor, size
specifications of electrode coding of electrode as per AlS, AWS)
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— AT et | Sd i A
3P
N/mm2 N/mm?2
4 ¥Ro-4Ro 330
Y 420-§%0 380
dadT 2
THFPATRI aTeaul 3(TOT UHTE TMarit=l SareT-
@S 43)
UG 3P THFPAR] TEaul | SgeaHS YHTG
fFAM 5.65/ | =R (FHT)/ °c
B
(@ AT 410-510 N/mm?2 13T
Freguar ST THTATR Sa=aehdl
0 et
1 20 47)/+27°C
2 21 47)/+0°C
3 22 47)/-20°C
4 24 27J/-30°C
(@ 907 510-610 N/mm2 HTa1)
FIESIUTTT STFOT UHTAT STaRIHdl
0 RG]
] 18 47)/+27°C
5 18 47)/+0°C
3 20 47)/-20°C
20 27J/-30°C
4
: 20 271/-40°C
. 20 271/-46°C

qrequl IfOT YHTT JureH: & 7 FUREIdt ST doredr d
Jc8 BT TIHaR! alequl 10T THTG Turemie Ao (dadl
1 780

IfRw R Fafare ReRAgER afmd Rt faar
TR SR SIS AR WS, AHlId o WIATATHTY A
1 4 QifoRma

2 3 @l avTesdT 4 TR

3 TRiC ¢ 9c, Wic fthae deg 3nfr dfaer/3wn fhde acs
4 TRIC 9¢ 3T MV Wic fhee Ies

5 gféehd SIS, Tic §¢, Wic fhaie i &fdsr ofr I
fihoie acs

6 T THd baed TR SR HIdel UigRE fdar
LRI

S SAagISe I ST SiigRes USRI a7 3 HIS
P STd degl 3 HH S, Wehd & a1 GIiR-H el afees ™!
JIYRUI 4 i 9er WS STHR aToRd Sd ATeld.

gaacIean ARy afed et a3/ afttd Hd SI1ss Wdhd
e} Shorfa a1 s arault SaRadhdid Uiad HRUATNTS! o
FHIYHRGYIV! JTOROY X Bid ATeT.

AR P T Feew URFRYET: A& B ofvr sy
Tfhe Fes IR R IaEeEH RGRY FeargaR
ZARIS JHIRE o oS AHdId o <ad 3 A fGaedr amg

SAICIS DI HRUITAT R, 5.5 AT DHIUTATE ] e (YT
3MHR 4 fordt fhar 5 fopdt argrar snfor Fwfam™ ReRY Hawn
T AT GHIHTHHRGYU 3HTIRE B0 JeH 3.

ggiaH FRifa gaagls: @il fadwn 15:1806:1986 At
T TgdigaR Fuiia Heamar H1, H2 3T H3 & 3fer &
SIS UTT WU aiifebRuITd GHIAY deft STdied of ufdy
100 ¥4 FEwRis gageH ¢gd.

H1 - 15 el wdd fewrafea grgier
H2 - 10 e fewgfied sragoH T
H3 - 5 el fewgRiea srage oda

1 I8 0 9 SARGT FCAR ATUR] SUIRAT SAdCISHTS!
g 3T,

2 YORIHD Yddl +, THRIHD YIdTl -
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GESE!
aAfET wie anfur Freew R
@S 4.
ST He: TafdY are: Site=
3P RreRY Faq Tfhe Fleew,
gAders MRl &,
0 EIE|
RIpRY Heft

1 + or - 50
2 - 50

4 + or- 70

+ or - 90
90

o o0

qgift yareT aRaR«r 50 fhar 60 g WA
WTd. SRRGE Piecd? SAdEIS aIuRdHTl axdd
A 3ue Afbe Feew IRET viaR wraren
SIOATe afkreaizht w9 Wefta ame. ufvomedt
Je yareTdrd! P v Tfhe Eieeora HIvAe!
Hard feeral ATgIa.

Ted R aredt: J, K 70T L 8T 31&R &1 Soac IS adTs! U™
U GifHRUNd THIGY el Siidid sared dife el Hed
UTaSRd YAV F&uita 3T SfT fadesaien HR arRean Yauia
JreIq fed Repagdl ad. 5.0.2 @).

IS 13043:1991 A faoiedl UGdIgaR Hed Repegdl Ul
gAaIS PIIEHT (EE) WM MuffRd Peft Sga.

Hsarmfres urawr seaers: IS3MMhe e degy o T
FRUIRAT SATSISHTS! ‘X’ SHERTAT U TV RO THTART
HaT SR

BT ot @ org W Afid sdwcied Aws
Pifspbraré

- 1 SAGCISAT AWS HIfSTR qu=ia gifaq.
IeHE, E TV gaagts. ardn 3 d fed gaadis ome.

Ufee GH 3 WU HEdTd 3ed. d AT TR HRumf Ies
Tedd! fH a4 Qadt Fgdd HRdd.

HIedl Ydedl 3 IR FIey HIfTE UHR Siadl.

P Wia i @ s Wa TeY sassy dey
PISTBHIA(BS 639 : 1976 1SO 2560 TT THIH)

T 2 SRITTIHIY, E WU Hhad MMA SAders.
Ufed S e =1 ekt SO I ToT farerd.
Tetd g S dielt o1 quTg Rrakdt g=fadrd.
UfeedT 4 SiHTHART &R SARUTET TR GRIad.

TRV YHR STAUTT 3ERMHdRd Ufgd 3 3 Sadeisdr
P& gRigdrd.

TR YR SRIQUITT SHeRTa= T 3id afcg e fRudt
3T Breest gxfaa.

JCI3d HRR Haddl SAdcieH dEdld, BTGl HR
U= SfeRTR gAdcISH! Hriemdr SR 3 A 1
T SRIAeATyHTo! fEd SR A6,

1 2 TAIS DIUEHIE SeIacIS IS eiferell.
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Example 1
The classification for the electrode EB 5426H1JX

E B 5 4 2 6

Covered electrode

Type of covering (Basic)

Strength characteristics (UTS = 510-610 N/mm? and
YS =360 N/mm? min.)

Elongation and impact properties (Elongation = 20% min. and
IMPACT = 27 J min. at — 30°C)

Welding position (all positions except vertical down)

Welding current and voltage condition (D + and A 70)

Hydrogen controlled electrodes (15 ml max.)

Increased metal recovery (110 — 129%)

Radiographic quality electrode

Example 2

The classification for the electrode ER 4211

E R 4 2 1 1

Covered electrode

Type of covering (Rutile}

Strength characteristics (UTS =410 — 510 N/mm?
and YS = 330 N/mm? min.)

Elongation and impact properties (Elongation = 22% min. and
impact =47 J min. at 0°C)

Welding position (all positions)

Welding current and voltage conditions (D + and A 50)
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CHART 1

AWS CODIFICATION OF CARBON STEEL AND LOW-ALLOY STEEL COATED ELECTRODES

Electrode

E First
digit

First two digits indicate

tensile strength of the
deposited weld metal

in 1000 PSI

Third digit indicates
the welding

positions for electrodes:

1 All position
2 Flat & horizontal
3 Flat & down hand

EXAMPLE : AWS - E 6013.

Electrode

Tensile strength
60,000 psi

All position
electrode

Titania potassium

Second | | Third Fourth

digit digit digit
Fourth digit (0 to 8) indicate
the type of flux coating.
0 Cellulose sodium, or iron oxide mineral
1 Cellulose potassium
2 Titania sodium
3 Titania potassium
4 Iron powder titania
5 Low hydrogen lime - sodium
6 Low hydrogen lime - potassium
7 Iron oxide plus iron powder
8 Low hydrogen lime plus iron powder
9 A number left over for peculiar coating.

This number is rarely used.
FOUR DIGITS CODIFICATION

-

< E

6
<4 [ 0
< 1
< 3

C G & M : AT (NSQF -I93Ufl 2022) TRIRATSH ATS! Hafed st 1.3.48
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FIVE DIGITS CODIFICATION

Electrode < E
1
. 1
Tensile strength |:
110,000 psi. < 0
All position < 1
electrode
Low hydrogen lime < 8
plus iron powder

*To get the tensile strength of the weld in p.s.i., the number given
here should be multiplied by 1000.

CHART 2 (BS 639 : 1976 equivalent to 1ISO 2560)

COVERING (¥
— A Acid (iron oxide)
AR Acid (rutile)
B Basic
STRENGTH @ C Cellulosic
O  Oxidising
Electrode Tensile Minimum yield R Rutile (medium coated)
designation |  strength stress. N/mm? RR Rutile (heavy coated)
N/mm? | S Othertypes
E43 430.550 330
E51 510.650 360
Example (b) E 51 33 B 160 2 0 (H)
1 2 3 4 5 6 7 8
PROCESS
0]
Covered WELDING POSITION(D
MMA 1 All positions
electrode 2 All positions except vertical down
3 Flat and, for fillet welds, horizontal vertical
4 Flat
5 Flat, vertical down and, flat fillet welds, horizontal
vertical
6 Any position or combination of positions not clas-
sified above.

112 C G & M : ATSY (NSQF -I9 Uil 2022) TRIRATSH ATS! Hafud st 1.3.48

ELECTRODE
EFFICIENCY

®

% recovery
to nearest
10% (> 110)

H®

Indicates
hydrogen
controlled
(> 15mg/100g)




HC / Flewol 7

1S T PIC i UaTg
R g Fad | feam 3o gfbe
EREMERERING glecd], 1.
ACTR
i Rery
RIS avg
HATIR Ydrar N
(1) + fdbar - 50
%) - 50
3 + 50
4 + fdpar - 70
5 - 70
6 + 70
7 + fpar - 90
8 - 90
9 + 90

qrequl 3
fram fram 28J, °C
TReroie | T % |dm@a, % T HT
GIEEIE]
E43 E51

0 Ay | Ryt | Piiy T

1 20 18 +20

2 22 18 0

3 24 20 -20

4 24 20 -30

5 24 20 -40

U 3
A THTg ToreH
g 1IUT
3h %
&l e THIT e, |
GIEEIEE
E43 E51 E43 E51
0 fAfdy | PAdy | Ay | Py
EIE] el el EI]

1 22 22 47 47 +20
2 22 22 47 47 0
3 22 22 47 47 -20
4 BIE| 18 el 47 230
6 Tafeg 18 Tafg 47 50
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ISRV (1) HYSHA Hed 31 AfceTTIe! HT@BIed Sadeie SaHel HeOd STerd ICgd SHaRUl 3¥d U1 Widid fhd s
TUHHTE 3 Hed o B0, (S10Y &39)

T T 500 N/mm?2
qiet: 23%
THTG et 71 J + 20°C &R, 37 J 0°C X, 20 J -20°C.

? d DRl If@TTdt aTRe oS Wb, § fhH 50 v 2T SiiUA-Tidhe @iecoiig ddbfeid YaTglar M ahRIeTs Ydiadds
YT YATETaR JHIUTHHRB YUY ITS Hd.

I TAaISd HYY rffenror g E 43 21 R 1 3
TG3d Hed 31 dfceTHTe! SHad 3adis
GIINEIEIRNCHI]
JIGaul SIT0T YHTa =Tkt
IR
CIRCIRCIIENES]
HRT 3 Frees
IR (2)

e Aea 3 ASTHIS! T Saders, SUMel Heaiyd SRl 3d, So BRIEHAYE Ml OHl baedl des Heand 8 fireh
ferftae grrgior ufd 100 39 STHT FHaiedT des Aeaded [Tatd fBH I ot srydra.

ST dTUT: 380 N/mm2

T KT 560 N/mm2
qrEaur: 22% TET 20% UHTT AH fHHH areaur:

-20°C T 47 ), -20°C } R 28 ) T YHT Y8

A BRIGHT: 158%

T o dfcdd SIS, SFRGT HRE Fdl 4 UeRF-aHE AfcS I8! aTuRd S, X!,

TS gadered Yol Fiferur g a E 51 33 B 160 2 0 H
3{1fOr Sifard HIT 31 E 51 33 B 16020(H)

TG Aed 31 TS Fhad TS ———
T T 30T I 70T
JIGAUl 30T YHTd ekt
TieReT
EgRlaEnI]
CIRCURMIERIES|
HIC 3T el
gragier ffd
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cgam

TRRATSY 9ot Haled fUsRt 1.3.498&50

a8 (Welder) - Weat desfaferdt (0AwW, SMAW)

Sarard UMy Wike Saadrd 1T seidets afdh T BT (Effects of moisture

pick up storage and baking of electrodes)

SfE®: a1 Y= Ract TRl HaH T
. 3fterraT arevarar o Ne@r
. WIS 3T AT sATES qui e

TARIST  WIGAULARY R A SAdeISAl
ST IR g,

- GHMIA PRESAT  IuSA UbheHL SadeS al.

- SHhals [Hal YaeaR Upoy 3T, d¢ SR e, - IradT
SIUIdReH gdl T h AT U 10T AT fhe Tdbva.

- Udpor i fhar 3R e YR HTTT=AT Yusid 33 33 AT,

- il Tiyd B T WU WISRY dUHM iedd
Hraeieal dUHFTIAT AR 5°C SR 3414,

WISR AYHHIT fIgd Te3dR cTesl.

- O 3nex uRRAYAT 3ddcrs HEad SIS Wehd Aid dd
AP TR HeAAY 3Nar-Tyes Il ([ar. fafersr-
i) .

SAGCIS (U3R CI3C) HIRSAT ST AT AT ST,

Sfierar yHIfad/dau Sadcisy 3adels ST SfigTae 110-
150°C ATIHITER ATRUATYH T T §a RIS, (3ATPell 55 1).

Fig 1

WL20N134911

ELECTRODE DRYING OVAN

3ATIS P ARV YU ST MdT I Aehd.

BT SRTIS IS BeeRTH Ul ST baedr yrqHe
BIIG IS HHTS Tl T8 ST ATHS B B Lebd:

- I AL Hiwsadl
- ISHE B,
ST AU FelaciSd Hbd SR
- OfcET HRAFT AR Y UL,
- 3ifa Iy

DR IR ST TSl T,

Sfidremes gufdd i gadisd 110 - 150 & Ay
AT GHR U a Fafd HRS sfieg-Hed S aTroRuargaf
9% Hd SIS Yward. afam e sidfar g 7 uar g
H WS . § Hedd 31T &1 gTIgIe Mad Sadeis JgHt
D RedT, TRA R rdad Srara.

Jaravht: gragoE Frifa sdaisR iRy oRe
SIATAT-gHIId Seidee TaiTd odT:
- TioTeleT T d RaT 1Y
- PGS R TSR fewrd
- foge I TR 4.
5+t ghy sadgts fFasT & ye™ wva:
- TiTel Sard fRRar
- Tt des At
- SdE ST B0
forum wiesd
- I ST des "
- Y RIT PIEUL.
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TRRYISY dTal Hatedd fUsRt 1.3.51

AT (Welder) - Tl aesfaferd (oAw, sMAW)

ST (Weldability of metals, importance of preheating, post-heating and

maintenance of inter-pass temperature)

3fe®: I1 ysur=al Aach Tl WeH BT

. W-gife 3nfor vive-gifea ag<a quia .

Jesfaferdt TEfE R

- Ple ElHaRId hRige M0 AT Arged T dfeSTarel  Higiievn UbR Bl SRR MU TSGR 3(aeie
Y 18T, U, WhicahTdl i a1 SfsiT Tam hd. S, BT dH UbR 3fed.

. Siieffte ¥ AfETaEt 9 offed. 9= Hleld §d - - gui Ueife
THRY T ¢ 719 Xes 3T UihigR deas dHdl ST, [N,

Hifgfen : A offRerydl oig R RO Wl wog s ST

HHT B0 T 3R, BfehTl R, AT T AR 3eTet et et
H ST,

SAITSY UiH 1Y A8 hIe Siisq Wigle bl Siis; YehdTd.
Ul WS Sie - A fhdT dreqRan Hleswren Held TR
Pl OTfgord.

&= ugdt

R usdt dM= THERIER T afcE et araRedn
SURAT AR Sface Sdrd. ddRd Sieciedr 19 fdar
PIBATAT HeId (A 1) AR BlioHS ST AT SHiaRfl-
TRifee SR T FA W1 Whd, W ieq WEIgH
AT TR ST sArsy fhar HivHYT Sadq Wele da
S .

Fig 1

ARRANGE SIZE AND SHAPE
TO SUIT EACH CASTING

7 Ar

HOLES
PREHEATING FURNACE

WL20N135111
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gut WfigifeT : afcET ifRRA g= FHRoargdl ¥l g IRy
Fxugrdt gfosan gof e wuE siiewdd od. § g1 oIS
P Yeid dhd SId. a1 YR Hifgfdms I e
et ST g 18 d AT ot T e U B,

RIAE WEET : a1 IR, WRIeT Bhad dees HRagAl
HITIAR el SfTd. & HgHT dfes T Y= HRudIgdl sqluisy wid
IUEA Bd ord. (R 2) ST dredid b bl BRE
ST e STeciid, &=l shdbedl GHRIA YRT iUy TRA
B, (o 3)

Fig 2

LOCAL PREHEAT AREA

.
=

LOCAL PREHEAT AREA

e MEHET:AT USRI, AfcST=a1 IUAYS SR R
STIOT SIS YU B1S BT HRTIAR WRifeT ol ST
TR AfeET BRI HRTIER TGN, § 98 = BRUAIYA] sellurgy
T 0 <@ Bl WS> R, ([ 4)

URe ST TSR d HIS HH 3T R, dees Sid I
MfefeT yeld TRY FeaH®R 1 Heldd &3 82 U B I
QU Sde U8 IS BIUIdIg! sheb fdhal SaR PIUiG!
fergpeft eresdn Agar. (=t 5)

WL20N135112




Fig 3
PREHEAT
THIS AREA

Fig 4

PREHEAT AREAS é

CRACK
TIR e JEHTTTARIA Wi SATUT Sfiqss UE Sedmer arR-
S THIUT M1 FM Hled TS, AHA. BRE 3T (YD

TS ISl g B 1.

3eX-UN AIUHH @Y : WElcs Siad dude day
HUGR U S, Yahd. DIcs Slaedl JoHediar AT hal-a-
e wHruargdl ATRi sHad SdTd T Siied gohs WeifeT
T giud HRd 3T Sie IS W aaHd IRE Fa T
35, AT YA JURITATRITS! dTaiTes BUMd shald IUuasy

Fig 5

FURNACE
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TR dTal Haidd fUsRt 1.3.52

aeeY (Welder) - Tl aesfaferd (oAw, sMAW)

S BT W, Tegw i1 3= Hra-1 W ATor vy arg Whe af&T (Welding

of low carbon steel, medium and high carbon steel and alloy steel)

IED: a1 YT Radt g HEH BT

. HHI BT Wa M1 A BIET TIaHS BTET capaR I I i

. U, AH AT 3= P W AT Ugd ) qufq S

Y BT WA 3 38 ST e g1 UhHa [T gcdh
3!, Tiaqqdid Hed THT A HSHUUN, dIdbe ST
dafgwar FRfd oxd. S Riaer Sra faqet Kiat
SCIECIC2EN

Pl LI A HIaTdl CIBARITAR THBRU Hal
ST i1 8, Tead Sfr S hieH Wied 3 Haled S,

PHHI BTe WIeT:0.05 d 0.30 b AU ST T ol BTe
o fbar I Wa wudmd. a1 ailidid ¥ied Holul, dafis
30T Tgorgut AR Term 3Nfor de HRUTMN STe! [ 3MTed.
IfET 6 fonft wia, sdiesia 47 /g 3R, 6 it W
IS T DR 3R,

TARY: (aTa feaar st 1 Ugl)

SdTET YR : god sard dToRIgE,
TARTET aTuR : A STaRg el el

STARTWR : AU Jgdd HIUAR! IUEAT SUAR Uihag
gferTe 3d TR, AT ATHhTS R SWd-dRedl SURT]
K IGEIC N

AW PHTI W : T1 LIared 0.30 d 0.6 TIPH HIa Sof 3.
d T 0T HISU Sffed WG WA Ple FHATHS HH
HT KRS JgoUl de8 Hal SIS, Uhd ATel. d IWAaR
SUAR &l 9IS, b dTd. 368 &Il sheh TR 813, A4d fdhal
AUITS 79 Uldhed, IT Waldes a8 HHHAd i 4 Jrrat
3P HIcEol YUl HTIIS TG

AT wferan : sSRa AW HIe- KT gaR UIaTasH oD

Fig 1 —UPTO 1.5mm

[ rl-l 1

NO ROOT GAP

—2TO3mm

1.56TO2

LEFTWARD
TECHNIQUE

—4TO6mm

1.56TO2

—6TO8mm

1.56TO2

60°
—8TO 12mm

RIGHTWARD
TECHNIQUE

ts

—ABOVE 12 mm

WL20N135211

( 15TO2

60

118

dcS S ol OS> Xdhd oI DI SR 3STUT 1 T U7 4T 160°C
d 320°C (Fdw a1 TRA HRugrrel) fhfa difge Fa uifga.
AT quf SR, UTqe e MERT AueH gRe-gifeT
3{Ta<T D 3R 30T FBEE U B .

UE HTTER, I68 TP HUT 30T GEHUFTERIA Q1Y HATOT IR
TURIOT SALTD TR,

WE TS d9R PR : APl 1 des S daled] AU TSIaR
AT We Tord! duRT xifad.

I BT W : I BT LA 0.6% o 1.2% HIa 3.
1 YR Wi 719 ST UfohdgR a8 HRUIARRY ATgl BRI
ST Aed 3T dcsd thab Tl B3Il 3R,

afE ufssan
des s MeHAT AT STSNTE! HI3 TIR HRUIMEl UDHNR,

Argreran PR, R Vs R, U= 3ifs T eaa 1 AN
feera SR,

SISUNT IS GTATAT HISIa% dicaT Y& BT SHATIOT ST
a2 ge o

AT 3Tl Rigd Tl [dqaeiedn sear=n 1 d 1.5 fiyi=an
3{Td a1 SO AU TS 80-90° =T HIFI U Sl (I 2)




WL20N135212

3 A Eieroan HH AT fadesuRT fiber s Ye arg
D! T YT IR HFHA CIhal. 3l 3 7 3 ol sme
TS ITURT STTUIRAT HTSTeAT qaRdl UHR Rifaar o1,

Fig 3

60°

< 7
VNN -

WL20N135213

R e i Holdes e SISl SR BlgH
YAIR, Sodd gl o U1 SoATd gearddl daR gid ATl
drodfd d gl SdfiqT g <.

fireR Ys<aT FAadt S IwraT fadeut ST arg -3
U PHTBSll BUY TaRAP 3G,

I8 THT STo[el U] U gUT &1 3101 desHedy SWrad
YUTd S HRUGMIST Hec T dfesT eres.
oy g Wha

SigT Uiete @ foriferom, WS dRed 3Tt SR e
forTes e ST degT dTaT i eTq 31 wurdTd. s Wamed
TN U T oref 3.

g arg wed yeR
oy uTga < UpR SR a:
G REPRIGER ]
o I iy urg ¥Id

FHH AT Td:sre afaiked Sav UTg HH! TN 3.
AT T e ¥ 1R, TR AET HTH H& Wb, § HOR
10T T AT el SIS Wbl @ fad fafae v snfdr |
e gaTdie FHitfdaed aroRe S,

o 3= firy g e Bre fafed dTd S Wierean fyTquen
SR YT THT0T SR 378, § Welid UehRiAed aifferd og:

U g e Waardr 3= TR iy u1g Sdid wurdTd R
USRI FIHN Dl

1 CTREH 22%, PIHIH 4%, BASTH 1%
2 TR 18%, SPILIH 4%, BATSTH 1%
3 CIREH 14%, PITTH 4%, BASTH 1%

BT T TNGH Sa0 STATd HRUT o U HoT0T 3 TR HHT
TR AUEEE 3% 81d. § dUEE UG HicT Uishddd
JTed g, AR H ga et g nfor Fmrdt sriva
FId. Y CTReTA1 I CIPANHS o S AHHTGIT B
Hd R, § BT ¢, f3d, dex, IR, THal =i sardiaradt
CIERASIGN

b fFa Wa : I 0.3% BT T 034 T 0.3u% MPHA
3d. Fdvages Il o9 o, dafge Hafar ST
HSHUUN dedl. df TS gded Alel. AT 0.3u% Had
TS AT BicT IRe~g qredr Hla 3Mfor Wiader
& UCIH dled. & Racy, UIsW, Tadd RIMTCT, S8 HIT
30T fqH SqUaTITST aToR SiTd. SR 5% HiaTee 30-35%
e e &R d $9aR Wid §d. § U Hiedd
JUHU] FTAUITHTST AR ST,

¢ A W : T 15% DA 125% SR, 4.5%
DI, 5% FASTH AT 5% DIl Y. AT qdfys
Tater, a a3 dafedar sifie 3R, e g We
HROGTT dTehe 3R, § U™ Arerear FAffdardt arra
EiGH

d W W : g WORd g™ A K 3¥g! WUrdd.
1 1.6 1.9% TS 301 0.4 T 0.5% HIa 3. § HSI0
3Nfor HH TRE 3R, IR Yaprar uRUTH Bid L §

3 WA TIA-ARRIEd a1d 0.2 d 90.6% Plad, 12 4 18%
HIftR™, 8% Fda 3T 2% HifclesTH 314, A%, HE, Hig,
UM U, AR, ursw onfor Rl Sadl sAquardt aran
IR &l S,

AT wer qurent:
1 I 7o UfdeR
2 I HRNAG HSHUUT

3 IABHPOR R

4 I TRHA it

5 I ddfeedl

6 I Tkl 10T HShUUT
7 3 SHve carar

8 HH qEHTA
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f Rfven Taaa 14% Rfaeq e, Rifcean
TIHARITER Td IUANT Iglae Mg d. STUBTHNIST 0.5% o
1% f&4fer 1, 0.7 A 0.95% HITIST fHYUT ITORT S, 2.5 o 4%
e IR iy safded Hicy, SRey, RImIiRa
TR TUR HROANTS! AR S, IS IgrTHe
14% R Irfie fyor arRd S

g N ¥a:3d Bl LIaad 5 § 35% Hiaee 3.
HURRYUN 10T Tedl OIRd 3. d gadrd Jored
AT B Y TTaUITHTS! ITORAT SITcll.

fHrgeTq geHhiel SaRgdarydd e o dreauarTe!

Pol ¢ Siled Sdrd.

IR YT gch-@Tdle Blel A= YU 9eh 3ed.
CACE

frrh

gfumms:

PIE : Y AL ST YA Hia- o, dgren
FiA® [UrYHAY AWyl S6d USdid. HSHYUN argul 0T
e [qqesvara fdgue g § 9eaid S deofia siea.

W : § geodd Ui &d 3107 119 &g Bigd cobd. d
dafadhdl gUIfdd = DRl el 3= a0 kil ST HSHYUN
3d. ® Tema T i wRa.

YD : YR b1 S §9dd SIS I dUHMId Eid [3ges
§Td 3101 IWIdaR G Sad.

BIEY : WIaa BRGITdl JUR 3= A [6ga
e ST TRY ey Ffd Hea.

fafereT : 8 uigen gifte quemfeR de oRom exd AR
? UHRIE: 04% W HH guond Sad o wiamsda
SHifRgerag Riferpi- SsaEs TUR HRd. 8 SAUTGTERH
fadescienT qarare YR T, S Tiaueda sifager
SATIOT SR SISl BTG TH T AT,

P : SSHYUN T TN 0T UfeRIYBdT ATSTUaTETS! HIfaH
TaHe Sed STd. 719 UfdeR aredd.

H1%d : T U Wid RRIUNTS! Sed SId I TN Kiad
fafae e TUR HRUTATST HIFTHIE IR ol

SIS : TTREH HSHUUN 30T HSHUUN dledd 3T I

ATIATIAE! SEad -Tgl.
TATSIH : TS HSHUUN IO HSHYUT dTG .

Hifereg =¥ : AlfdiseH WA HSHUN, HSHYUN AT e
faRtelt ored <q.
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cgam

TRIRATST 9ot Hared fUsrRt 1.3.53

a8 (Welder) - Weat desfaferdt (0AwW, SMAW)

LAY e YoR - dcg &a 3T deefaferdt (Stainless steel types - weld

decay and weldability)

Sfe®: a1 YT Yad! grel vaH g

. e Tffevor sieswar

- R wera Wifae gorent [

. ss =1 Acsfaferdt snfor afedw itk aufs w1

wAag W Tiffexor ;. wWAow € g dle, A
AT Fba I Mg offe. Wy Elad Mf¥a gewin
TIHARITIR 3 T Tfferur gd. AR, WAy Wi
T R TifesRr iR,

T T FERRITIC 3], S AH-8TS W& 3MfYT a1 318, gavl
1 MARTENSITE 3{Tg, S SWIdT SUARTA & 3118 ST gaab g
T 3R, famRy e 3fRfAfed 3R S Sid HATu vy
Aafemdr 38, 7 AT wafa et sme anfor AfR@THR
THITATRR STa=gehdl AT, Ud o o) TeRe fepare o=

3R, 3R T1C BRI 3TN AT I3e A--desdd SMRd. JHI:

JHieffed UHR= WAay Kiadr 18/8 T W Id U
Y AT capaRIAdNGd 18 Tdd HIHad 8% Hod
3. T JHRAT LA T Y&RS fohal g1 Hxuare
Yoo YISl THIUNT Sied STdrd. R, I deedd YR Ted
Hiad Lfedsss JeR’ WAa" KId BUdid. 3 gcdh fhar
e ST Siied i3, dhdld.

TI Wa PR U9 UBRANIeSTH,  HIieas,
feR®Ifgw, Traean 3. URY RR HUR Ueh yad o=
SUIR hald LAY Wid fheR A U« 3Med.

ST Tahar] SWd 99 Heasdl ga-d 1d 1 %2 Tdb oRd
3, ST S AeaUTg AfeSTT IR AT B0 Jha
Y& Pledl Ad. fheR e fadevar fog Sdia s Aeauern
10° O 20°C HH! 3. T MHRME fheR AT TR
A 3R,

UaTg : e RS AU UICREd SRsbife s{ad favy
THRY Ul YaTg Iudsy T3, A Tear It Ao tera Troft
I URCHT WRUTd §1dTd 10T SiSTedT [Tl STo[ell AraTd.

fapdt frifid sRuaRl Tgaedod Eaad 9 Wi

A HH SN0 aTadHal Sdedl [GWRE oie SR
S, fagt SfoT faequr IvaTeh RIaRTaT SR 3R,

STOT o AR HRI41. T8 dfcs T SRl disdrd! ST Jed
WIc §fdT IR U JToRe! Ulfgol Soihee J& YTqie faddt
FHH BISd. IRAR R T (U ol U 20 - 25 e
3T5) ¢ faddt HHT Hd.

T wfssan

IS UMeqa AT SISNIT3! H13 IR HRUATEl UHR,
rgreran PR, fhaRr M1 PR, U= i < ad 1 7
faera afre.

SISUTeT I HTATa% AfceT e BT ST ST fGRA e
S,

ST 3MTdid Xdpd e fadeaedn Saaara 1 1.5 it
3T SaT 30T sAURYm 80-90° AT I U Sal. (el
1)

Fig 1

WL20N135311

3= el Lherdgn HHt aroId fadesurRT fiher M€ e arig
RISl SHATIOT YT IR HFH CIhall. 3ot 2 7ed 3 Foft st
YTHTST ATORT SITUTRAT HTTAT GIRIE YHR GRIfae 3118,

Fig 2

60°

oK

WL20N135312
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fiheR Ve I Ypoldes 4= Slisl. STRIGT Plg
IR, Sodd TRt d Ygl ST CIhua daR gid gt
A o oo ST Hig <.

fipeR Js=an Radt wiRa IwraT At foT a1g T
TRUH BTl YUl STIRTS 3ATE.

TS THT Foal UhT e ol o1 3M1fdT desficar IWiddn
JUTT HH HRUITS] Heel-U afes eTal.

SI901 GAR 50 FoUt TfRTSRT aTadMId aToRTd.
YO BTSITS! AgH WA e arR =T aTuR.
IS & - A gRome 31for Iury

I AT SN e e e 1100°C IR TRH ol oI,
AT I STV BT U GIUgTAT 9 IHTH HTegs TR
A, QT & TS deg] g AT UasR Joremfar ot
FRUGTATS! YR ll. AT AfceT guf SR dee SaToiacs

WY W dfaed a3 Hilg HH IwEn
JTUTGR IqEgA 39d. TRA desdl Y-8l AFNGT
Yo R WAl fAufor gd wge RA e
Wagda 79 ufeRiys quien JHaE gvar!
TTRIT 3.

T R T

TAR desHeYT Thal ST SfToTs s URH, Uifert et fdhar @ret
feciear gl fEBATER Hied Sl TR 3.
YIUgT 50 HIT

BgIaRIIReD GRS 50 HITT

1/2 T fUdeic fdhal BRiiHTd

WA K g8 1o ANld. ITel “acs &” urdra.

JeEHeaR IHI-SUAR H&- desdl & G Hhal Si1S> Javdl. T
LRS!, IS U T=T 950° A 1100°C THd TRH FH= UTugTd
gorarar. AaR NRe Sty $eigs des U= WHaw
T IaRad Ssd.

TRICHAY 3T ST ged (SATal fRR g WUrdm) SiigH
ST desdI &4 Tresd Ud.

R W desfaferd . Raaw Wag tRige acfes
UHR I TheHTIRW TaHS desdd U "9dTd, IRd
ST W& SATd. 3R HCdh THRd LA WId aiTel deadd
3TR. 3MSIHIA 3¢ 719 XMeS 3T Id YR R Trere
AfeST TSt HIdwT THTUMER AR ST,
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ccgam

TRIIATGY d1ot Haled 1A43RT 1.3.54

AT (Welder) - Wil acsfaferd (0oAw, sMAW)

s‘mﬁa%ﬂ, WWW (Induction welding, brazing of copper tubes)

IE®: a1 ySara Yadt TR e @1

SRM AfcET 7T AET TH USR 318 Sl SAdg D Hies
JEATges BIUTR} TfeRites IWIdT AT &I fobar Sifdes e
THA SISd, YT SSRM BUH N5@d A, SSHRM dfea
M, BT JH Sl YdgH I Disa- deaidl 3.

ICAUR ebg & faRivd: Uaedid Uerifayd areron=a
I e aTgT=AT aTIRIER IR et STl

Fig 1 PRESSURE

‘ THERMOPLASTIC PART

IMPLANT (GASKET) *\ &

|

did SfSTET aTR SieT SRd SISTeR didbard avadhdl 3Rid
degT fdrar 350 3iRT fovaT TR 3P ATUHMIGR HTH HRURAT
YUIETAT 3R

BRAFAP IR GHIAY 3iTed

- SffRgRem

- TU3R HfST Mfor IThoRE

- YA Y famRor

- oroft gRaa1

® WORK COIL
@
@

WL20N135411

TSTER TR HRUTMTS! ol el ol Kb,

did fohar aie iy urg Wi aTRel e o Ui fher
Yool YeT™ °9rdd SITdTd ST Sierd SiTdTd, Thd? AT
fohar ST uforar aToeA. a1 UH R Siigcdl HiRren] fdvar o
Sigc BUH 3@ oid HRU I didhe S[Ea bl
3NGAY B 30T e 3nfdy fbfaed wes W R 2.

Fig 2

WL20N135412

SR & ub IR Bigpe ufbar 3R St GF fhar it
YTGAT SHSUITHIST aTuRe! T, § HiesRaTedn UishdaRdd 3T,
TR d 3 I Ha . Falp® URUTHINTS!, 4T Tha
S BT S AT YRR TG ST AS Jrfivg o
hal UTfgl.
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ccam

TRIIATGY A1t Halerd 1U3RT 1.3.55

ATSY (Welder) -Tal deefafad (0AW, SMAW)

fide o '{IUT'EF::I 3Tfor Afe@ T Ul (Brass types properties and welding

methods)

3ED: a1 ysar= W9t gl 9el |Ta
- et T Snfor Turend T

frqesTt va= : fUdes g fafde ymmond die ST Sied ar fErsfeng,
3R, I R B! CabaRId 3R U Silgal SdTd.

fRiedt capard 1 d 50% Tdd g oM e 15 Jufdasd
RS fUde Iuasy A, 20 o 40% ¥ Srfciedn a1
e fafay IuanT amRa.

fUraes faaevar argw : disaren faqevarn fag 1083°C SfoT
T3 419°C 3. Heradf arauTTd fdes fadesd. aiear g
HIYROUYU 950°C AR,

Ao, wAH i1 vt fas : fUder=n dfdms g=1
STV SAd THAA 35, HRUI SRadl fdqavdrar foig
fqaT= gand 1 Sdl. Sd HH e, a3
fohar wfesgar Fmtor gia onfdr thad did RIces Ygdrd.

TS qTHhG HHI BId SN U HedTaR desal Ty Usad
fegara.

g1 i gaw sifRrsrafsi waae el sifagees Sl
HedT Srdrd. SHifRrerafsiT wiaadia sifafvad sifasH swad
e sfaaTseHed Fuidig Hea SardT fadesvara fag fSieden
SR 3118, BUH SHGISMiSiT WiFdl dIiR SRdd STy
yfasfiig .

I Hedd TRl gid ST U o fedhar Squarg
Hed 4. did (¥ie Ay o1, Saie! SgddbH ST U,
iU de B 3Mfeh BT e, yTa f3id afcd™
Yioh AR AGCr—D 0T faTRIBRT ¢ob fdvar aTth daR &d.
QXY AT Ue™ B0 AT 1 S0 SIRd 4 3769 HRU!
TS,

ST 3nfor e SISk 9 ¥ WesdT AfeS ! arRedn
SITOTRAT AISiaden T HHR HIST SRl § 1S SiaaSRisiT
SEISICE

Soifagd 31 UfhagR fUdes des HRU B3N 3Ts.

AT TEY e YU Hedd 316, SRa Uked drol [Hyor

124

T SISIaR & Wl Sy 1T fiheR JsaR dmard.
29 1 A SRIAIHT HISTE AR 3.

AR o7 : SHIFSA A Sfadd BT ST SAUZTT B
60°-70° 30T fiheR TS 30°-40° 341, Hise=l Radl sy
3fTa HHt BT AT fARTad IWrAr $AYe HHT HRUAIST
qufus! ATER & (3 & 1)

Fig 1

FILLER ROD
WITH FLUX

WL20N135511

TARTY 94 ¢ Yuig0l SigH ST uard! @t &1 HRUT Gy
AR Ufdfohar g ST FieAT didha HH B,

AR ITORT 3171 AfET AT SR Y TTa S BRI T,

fUraes Tqurent

. A sM®e DGR AT W SR, U1, o TATCRR-
TeTell T &, R 31T S FHUTqer diat sdd.

. ®i a1 o v fUaard SRd He-adr 3.

. fUdeTd are TRITd JTORUATTS! ARy e U .

. o S gy ekl Fd.

. de 81 TF ASs U 38 SarE aToR 37=1 URRYda Far
WS Wehd] SegT WIBITIT HH! Qe 3/d

. ThsercEn foqesvard fog ganq St s,
. ¥ SV 3T RS 3o,

&RUT BId.
. fde SR B0 WY 3R,

. de BRHAR® ATEl. SR MBlaRIeRT, § YTATIRMTS 3R
YTIU 971 ROl TIY Hd.



ccam

TRIIATGY A1t Haled U3RT 1.3.56

ATeY (Welder) - e deefaferd! (OAW, SMAW)

did UpR '{[UT?FCI (Copper types properties)

SfE®: a1 yrsare Yact grel veH ITd
. qia 7T Tt fgurga Hifaw i siewn

gATEIATgE did : I TSR HIRY SHqTssw WEUId 0.01
d 0.08% 3HifaASTI8 99.9% G did 3d. (Cu20). AT YHRE
GICEEERRRGI

Sl-SfifRTsIssS did : a1 UHRIA FadAse HIRAY 3l
THIUNE BIEhRY, Sl-3HRISTaf3iT ged shedl Sl a1 UhR
die e ed 3R,

aieaTdt ARk

TR 3.

I yHa 3NfYT fagd aradhr.
TS HRYUGRTST SH T WD,

PRI IHY HIIEH.

gBaR fag: 1083°C.

T : 8.98 g/cm3

TR faRT=™ U (ic): 0.000017 mm/mm/°C
HST RN (ATl 35 1)

Fig 1
1.2 mm MAX

2.5 mm MAX ] [

GAP HALF SHEET THICKNESS

OVER 2.5 mm

GAP 1.5-56mm ACCORDING TO
PLATE THICKNESS

90°

N

<

GAP 1.5-56mm ACCORDING TO
PLATE THICKNESS

PREPARATION OF COPPER PLATES FOR WELDING

1.2 ot vl - 13 b AR it e fiig,

1.5 mm @ 2.5 mm - IRY & 50% Me Sret oo 3R BUH.
2.5 Tt @ 16 fiet - 80°-90° AT B V..

DOUBLE V PREPARATION
OF THICKER PLATE

WL20N135611

16 frfiden SR - 90° <t gedt v qarsy.
ATHAPTS Y UHR

gT07 3101 SR PIUle] W= IR HIg THUArIS! FifAs
IHIHTs Hel o, dd, W, Ue S FIga Thuamre!
JURI 1] H¥ed IS ATHAHTS Bt Sl bR S AT
Ua S Heauem Sl fadeuaran foig e oo -
RIS HIR Vs (HIR-Rier iy urg fheR s) arRan
ST,

UaTg : did-dic) Y 4Igar Udg U WEad SIeUaTa!
P SaR ATadl ST BRI TIadra! arRedT SumRar
ASIAUET T MHR AST SRAl Ao ORI Sl B 6 Raul
Yo I FHTATIT BRI,

TR RIS HIR HRTSS TR gd YT Ice f3ges
B3, SRy Yo eh-iges amher fevgyged dee TR g5 a.

AfET : 1.6 fAft T 3R 3-4 fonft wfd 300 et @ =M
fage™ Y= Srgaien Sfterdta iR, (R 2) aisamed @i fRraur
TS UTeR aTuRT. (R 3) PIvrdiial <feh T delt offd ATgl.

WEie : IRAfID ST Y= BIvargdl a8 Heera ggHRT ST
I d19aH 750 foh Afcrerg @R 9 et 1) wifd arefach
EiGH

Fig 2

ALLOW 3mm FOR EACH
/ 300mm OF LENGTH

WL20N135612

DIVERGENCE ALLOWANCE
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Fig 3

WELDING LONG SEAM IN COPPER

WL20N135613

afedT a1 : 3.5 e SEiuda stes o snfor 4 fieRt anfor

TR S TSNS Ioldidrs AT 3Hddd HI. JgdT dfeat
SaeaT ST SIBTANH 40 o 50 T SfaRTaR srciedT figuRg
T B 3T STa SiTudid AfeET BeuraR it 180° A gesdl
3T RIced -3 HFT 968 BRI, gH Seuiiar Qe
ST e afed™ et Ad. (R 4)

fapdta o

et =T (Sie AfTmed et g BTy Th gHTdT
Tz fagp et o ol .

Fig 4
START WELDING HERE

"

200

WL20N135614

STARTIR

0T THR AT Al 3T dT0T HH HIUARIS! T Hal
ST, STegT YT TR R /I T g Pl oifel.

. dfd s erge oret

o Jh ¥ SWIAT dTelhdl.

. Iop¥ fagd areh.
- TRl G,
. RS AIAMETd g ST fagd Ture IRGT Saor.
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cGgam

TRIRATST 9ot gared fUsrRt 1.3.57

deSY (Welder) - Weat desfaferdt (0Aw, sSMAW)

ST BT g (Brazing cutting tools)

IfE®: a1 YT Ract g HaH BT

AYHAMIT 3fd TRA HSHUUN 30T T8y, 7ot 3y yria Wb
i1 iR a1 Uhfd dfRreaidg ST YgUET UM SRdw.
(3Tl 55 1)

Fig 1

WL20N135711

BRAZING CUTTING TOOLS

DI T8 HOlgd HRUIITSI, IATGHh o el foesal gEHITEaR
ST SAIOT AR °Te SO R SifSiT ufshdgR Sirser Sidl. &1
UfohaT TMeeseial ST SGT SfSiT HeRae 31y, -Ihd FH=d:
fgerger fiher @ Kieredm uladrl SR &al M1 Th
TR fGHUIRT U TS, AT AN HT@H g Hded
HHHGTS AT STARTIRGE 3MTg: YT JEHFTIER URomg F
T Sdifesd A PHIg cTapl.

T YRV, PTS15S IAuaTal g 4 P, HFTET YEHTT TS
T BT febaT gl i afdeed fAdt 7 dxar divae! stfafead
fheR PIgA TIHUl § &Y 3e. (7 2)

Fig 2

BEFORE

WL20N135712

AUHATT 3dd TRA HSHUuT 31 gyur, 1 3for yvid Wi
i1 UfaeR a1 Uefd dfRreaig ST YgUET TeH SR
38

Tafd FeTed afRrserqu-aur gfeRie- TTUET 100 U SR 311,
BT JaTd B3I J1d U 3T 3 Wieern diue s HoR
3Tg. I BT Tt UTd et ol bl

HIIES 558 PieT god (B 3)

Fig 3

WL20N135713

CARBIDE BRAZED CUTTING TOOLS
. . . )
%ﬂ a_l“ga ; %‘1] g s ( %]ﬂ 4)

Fig 4

WL20N135714

SINGLE POINT BRAZED TOOL

g SfaRad sfsiT IRh w1gH erel... ([ 5)

Fig 5

WL20N135715

REMOVE EXCESS BRAZING
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cGgam

TRIIAIGY d1ot Haled [U3R 1.3.58

AT (Welder) - el aesfaferd (0oAw, sMAW)

Sfegfufray 'ﬁUTQF:‘I 3(1for desfaferdt (Aluminium properties & weldability)

IED: a1 ysar=AT At gl HeH T
. Sregfafran T crea s urert |im
. egfifrauea A faferdt snfor af&Sw uferd= avfq w1

Sfegfir=ran amfor @ firy arge orerd

IR UiexT .

MR aTRT SURAT HH HTe- Qidegdd Had Uh
AT TS SR, TSl HRUATTS! A UfRIUD.

IpP faga nfor wafa arasmr e,

T,

Y SfGfAfaman faqavam fdg 659°C 38

Sfgffran sifers st fadevardn fig (1930°C) Sfegfifamaen
SR 3l

TSR

Sfegffraee 7 mReg TeiHed iR Bt TR

- RSl Y SAegaay

- TR dad A g

- Slgfafag sre iy urg

RGeS s SGAHade Gal fbae 99% 3,
JdRd 1% dg 3for Rfere T S,

TogR fgifam af§me sreavf-sfegfifan fadevaren
AOHAT T Ter=vardl 31 gedd Al ST UTq. fadesuary
FHaTd BId AT d SEHD HIgesd.

fadedd Sfgffan sifRreeRM |u amH  egfifag
SRSl AT gEHNTR S8 SaRUl TR &Rd Sardl
faqesvaran fofg SR SRl - 1930°C. 1 SRS S e guitan
TR TR Quig0l ST Tdhell TTfgol.

1.6 4 4 ot 7fd 3 9e-IT S HA WIS Thd INA HST HRAA
fhar dics fsdliA Al daial SR, (3Tt o 1)

fET I8 IgHan wegardl, 4 it fhar &g siftie
STete, wi 1.6 it d 3 foriien et sfarTerg 90° THIfAy
P g991Tan ga. ([T 2)

Fig 1

NOTCHES 1.6mm DEEP
AND 4mm APART

ALUMINIUM SHOULD BE NOTCHED

WL20N135811

UNBEVELLED BUTT JOINTS ON 1.6mm TO 4mm

Fig 2

De

2

1'STQ3

Sfegfifraw nfor arean firy arda Tored

EICRIRCIRv R

TTHTAG: RG] SURAT HH Hled qargRde had Uh
TR aoT 3. TS HRUATTS! S UfRIee.

WL20N135812

SIS, SiegT TRH 3R, degT o =R &ftor 3ftT Hgad
3. AfET SHTRTA G o [RY JHYT HRUIRTST FHlcwolt
YOI AT 3R,

SeTar fegmsa : 1.6 O wia, wa1 arein e T9H
FHIaR 90° TefoTHe TR PHedT TTigoid.
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ISPV fagd anfor uria arerear e
BRI
s g faqesvarn fag 659°C 38

Sfegfifray sifeurs sar fadesvaran fag (1930°C) g amaen
SR Sl




TSR

gt dF g TeiHe FfeRu B Sl
- auIRGesed Yo STegAian

- TR deld Ay u1g

- SfcgrAiaH BRe Ay U1g

AaRimesed Ya AT Gl A 99% 3,
IARd 1% drg 3MfoT RiferepTa 3R,

TagR Sfegfifgn afmme sreaoht-siegfifay fadesvaren
X1 Bid dogT o 3 DS,

fdeed sigfifan sifersmeRm qu Im Sy
Sfagea JH=l gEUITER 98 TRV dOR oRd STl
fadesvam fog SIRA SR - 1930°C. BT SfiaTss T goirdl
TSR] aT9Re Uil FHIgH erdhel aifgol.

g3, Siegl TRY 3/¥d, degl o iRy &ftor 31t HaGad
3. AR SHTRRA GBI o YR JHUT HRUFTST Hlcsol
Ul AP 3T

SR fegmsa:1.6 it wfa, we1 g S g9
FeR 90° TeioTH Y dOR el Ulfgold.

1.6 4 it v  9e-3RT HA 9IS YUbd I HST HRAA
feba ics el e Borel SR, (3Mhdt 3 1)

AT oe gy wicwdrdl, 4 e fobar &g sifdsw
SIS, BT 1.6 et o 3 e gaten siavrg 90° JHIfay
DI garae gd. ([ 2)
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ccgam

AT (Welder) - Wil aesfaferd (0oAw, sMAW)

TRIIATGY A1t Halerd 1U3R 1.3.59

3(Teh I SATFOT TTRIAT (Arc cutting and gouging)

3IED: a1 ysarer Y gl geH BTa
« 31 B rfor MFRT ufspd= quiq &1

RTITGHT 3T B SATOT TR fshar

- Uf o fe TR wfshan

- e 31 BT ufssar

- U3R 3T HfeT ufehar

- WITSHT 3T HICT Ufchan

- Sffedt-aidh e ufesar

- PTEA 31 TR yfeha

Tl it HIeT - IUSH0T T U
d 3o a:

- Tl fobar S wRiA

- T 3T o g pecd

- RIS URF

- Y I 3 BT fdhal geHe (RS 8. 14)
- TR foar fafthr grdreT

- T, SIS, GR&M §E AT Tie T,
ERESEELRESICRI U

Silerfl- 31Tch BT gaidcrs:E Sedels Hg3iel 3T dfes T gaiacs
TRET g M1 Teeawg dfud $ifg, SO s <t RR
FRUANTST SM1OT g ST S Fauer sAfquvaraat
gcics Wileg UM HRUI 3lg. PR dRR, dYUIMY, THT Uldhes
T IT FUMA 3 WTgR SfifaRroTdT Jarg IR &al Sirdl SAfor
Sdacred fagd vate aud S Siifader Uigafquarg
G&H rgcld S8 YR aTuRa SiTdl. (3Tl 5 1)

AT 3T HicT S AT Faaersd Fadegy AR
ST Saiacie URWd 3NdId fdhar ®rel dee] faRIvd: die
e ST oS (BF 2) WU 33189 Foid sRyard
O AfETHIST faeiedl STRIUET 20 o 50% SRd Sf¥dld. T
IIRAT Ad AT ] Saidels FRlfce 3RiciedT Sidte U=
fod STa. wefiwe 7 Solaciean fdhfad ofidt HRUAN dad .
pifdedia gt el yaa Soacied sfaswrdr i HRd
ST o SHfIP Ve HRUAMTS! S THE AT Bidl.
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Fig 1 OXYGENIN

[ POWER LEAD

TUBULAR
ELECTRODE

FLUX COATING

ELECTRODE ARC

SCHEMATIC OF OXYGEN ARC CUTTING ELECTRODE IN OPERATION

WL20N135911

ARC STREAM
AND GASJET
FROM ELECTRODE
COVERING

Fig 2 STEEL CORE
COVERING 7 OF ELECTRODE
P

[N

METAL ARC CUTTING

ST 3T BT TATNSET U 3 BHieT SATNS 3R,
Fr3masit 3foT wirsHT 311 i ufshamed aroRar S,

3fTeh SIS SfdT TRHRT Ufehan

g-l; WL20N135912



3PS FHIUUGME UFhALATEIHITIR  dHSl IR B,
HTIUGTTS! YEHNT W P, 3 FKIgifdd H1 i1 o o,
Tt RicHE 3.

AfeET w=ie fger ot SRt aRea™ ydiaar DCEN e
PR1. T SSIER Sadciedl R Hast. Hasde
ARSI HAHATIR PR I D,

3T SET 30T We HIOTR Fadegy ax AT WTa gard.
SR 4T fadesd R o S QTa U, gade e e WieHE
T 3T fadesaied YTIQT Wl U3 STUgTTe! §-al. Had 37ef
TAIEIS ATURT AT GgT ATRUIITS] U'S SIUaTITa! g 3.

FC GEUNT AT [S[SIAUUI 10T TH AT TaT.

aHh  TMRAT  URFUTSMaHITIR  dHSl  daR &I
TSB! UEHTT Ww &1, 3 fagifdd dHT S1f0T Ud e,
et wicas 3.

T=fiF faeT SfOT DC AR ¢ardl DCEN IE B
IS ARG MR ATST ST 3a=ae fagd Uarg e o,

HHMGR TER B 30T fdesdal Jd TR e, s
BITeR HHT B 3 5°-15° GREFT B 20°-30° T HH!
. (= 3)

Fig 3

ANGLE WHEN GOUGING

WL20N135813

Ric] Idib g STl SNl fagifded PRugr=ar Iu4s
SaIdEIS gerdl 30T fddescied] Yael g &1 3ol TS
U G .

Il SIS STeiG HAd-Tgos, SUICIS SIeIG Geral SHTOT TRIT
3MfOr QU Wiel Weult <resl. ThEHT St 3M1for Fiefian Gieoit
A fauaraTet saacrea HIF fRR 31 31T dgd gRw I &
3.

YU G P
BBIAUUI, Wil 0T THTHAT TaTI.

TTIS:SAR BT 3fOr TR Ufthar I FGaMT 31 TR
UfehaT aTuRe o, dhd.

AMTehTe IR o 3ifers Iuged Sime.

? YT AR 1S, Whd of AifRy-SiRifeey & ufsrdgr
PHTUO BT 3R, (PRE 3, LA Tid, e 3, HITof
WA ST A-TRY YT 3)3fStACord 3MTdh it SAfor M
CIEREAEIGIGH

- S QY g HRUGNIST

- IR [ ST FHRUGNIST el 3d AR HRUGTS!
Wioft STaUITITSY - WhTd HTIUarETSt

- rivets HIGUIARITST
- foguen
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TRIIAISY dTot Haled fU43RT 1.3.608:61

AT (Welder) - Tl aeefaferd (oAw, sMAW)

PIRE dig 3MOT '{[UTEI'Ff 3Tfor Afed T Usel (Cast iron and its properties and

welding methods)

IED: a1 YT Radt TR HEH BT
. BRE AT TUrerH SATOT TR bR |

PRE RN aT0R HRA-e YRt fAfHdme diea gammaR
HRO! Y TR, HRE AT ASTHE Ty e garid
ATATTeHT AT 315 d, SRI § ol PRy Ul Teld s,

DI AT UHR

PR Y TR HIYd UbR IUeTsY MR,

- S PR A6

- U PRE ARG

- e ere die

- AISYeR PRE T8 (fdhell) MATBR ABISE Tlg

IATS PRE AT HRE I § UieT HRE SITUE
T3 U Hed 3d O Hedh AU {3YS 3d. I@TS! HRE
ST FITQ FifAes TJoTed 1ht e FHIe fhdT Ihrge= FHure
UGS 3M18d, Of 8 US BIUATAT Jed aies BIdTd. U B
T dTSqd YHRAT 3Gl ATd 3 o 4% HIa- 3l

e HRE AT ST-UREH Uiex HRE 3 TR 8l ST
DIRET GU I 4S BId. U GIUgrT 97 GU ITTAM 3MTe 30T
IS HIEAl g BIEZS HUGSUNT IS 8% &d el
RO}, Tig=a1 HRE ST-HE SMEBUIRT BT ThiAd WeaTd
SHFRI@ETd 3118, T UHRY HRE TRA U B3 101 foges
3 ST O Ie8 HRUARRYG A 101 g AR Ha1 I
BIA

fieia e drfica srRe smH § Uiet HRe S
fiesac SId. a1 IWTdeT SUARIYS S{TeTd 30T YdarTel SR
UfA®R BIdl.

SR PR AT TMATBR YBISC AT (SG iron) 3BT
TBUIAId. § [dqada IErS! HRE Algmed AR/ Siigd U
Fa A, TrSgaR AT 9= Wit ST aTe WA 3RTd
SIS B TIg U Tafeie gar s,

WS FRE AR UIHHIAES! HRe dlg dgdd AR
e T AfHdHE aruRaT S, Tl e HIe-/Ahigces el
TTel Tife T[ure Tl ffed. Rifiie, Tewhs, TS ST
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HIEhY § SR U e, IRATS! HRE MI-HED TIuem gu
SRd Apfed Wadl 3 d TG HH dafrebdl S0 T kil
3.

HTe o] AHTIC WEUTd S dl YT - IaTs! I adl.

YR TIR PRUTTH Tgd ST UHRIIES! HRE AT HST
I UG-l TIR bl SIS, [bdld oI B! [T, ATSFET,
TR 30T BIEfeiT. Fata RUAER Sl TeRIAR aiid
UGl AR SITdTd. 89T d des HRU! HaAH 318, Th
FHIRCT fhdl 9 Sise. TUd dea s (dhdl g BT BRI
SISt 6 o 3ftT ATg 31 S, Ages ATHRIG: Uhd &l
e Sge STpat 1 Hed SRIATHT TR Hal S,

Fig 1

ALL EDGES OF THE
90° SINGLE 'V' ARE ROUNDED

Y

\ FIRE BRICK

ALL SHARP EDGES OF SINGLE 'V' SHOULD BE AVOIDED

AHHBTS A Ugd

BRC ST SAeq HIh PRUITHIS! G Yeal! AR ST,
- Tifid ATHAHTS

- RS IS

i AhUmIsaT AR dgdd HRE 3T Sieqedl JEHFTER
I DIUARTS! befl S, I UG ATSfST, Brsfe ffor
IR R tec. Fa TR

TS AFABR! UishdT ad, dTor ST 3R Hivrdet uard
BTG TTHUINIS! AN Hat A S FifAS AHIhR Hlea
ST, Wb TR,

WL20N136011

SATE (BR ged Sard):AlSId o, sl qrsuded 10 aToRel Sy
T HAR e AN FHRNTT et IR, SHfaer-ar s
oY S TaT e SHfRTSTFgR HHGAd des giad ard!
PIcsol Udal dIgol.




fpaR s HRe MTa- ASTITST 2.8 - 3.5 Taeh RAferpi- o
5 foreft TR Tid fhar IR S (@) Riftiea sre s
e M8 AR STATd. AT VSR dcs Hed Hgouul TRA- Hdl
Td. (IS 1278 - 1972 TR S-CI 1).

yaTe: s gy faRumuare! i fferesH JauarTa!
TIRT DT SoTrdT SITdT.

HfeTw Ar™ce T WifeaH I@IEHe diFl saadl SNdl. §
TIaSR WRUT 3178,

TRY, HIRE AT JhSdTaR Hal Ui, €| ATt whfgfen
AN 200°C & 310°C T Faard.

AU B 60° o 70° AT fhaR Isam HIF 40° T 50°
e XuHd 3rrar. (R 2)

Fig 2

DIRECTION OF WELDING
I

WL20N136012

il fdhar HureT=T T AR S, Uigdr UR sy
I fquresTH deet quf dalt Utfeet TR fOherR Jeam ATgl. TRA
TS AP AP AR U TaiagHe) gsald.

ufgar R qof IR, SieeR SITar dror] Soiee gH
e TR SIS M R SHTereaT YRR aes Heeren fbfad
A GERT TR AT . (2 3)

Fig 3

y ROOT LAYER

SECOND LAYER

TEMPERATURE OF THE JOINT
HAS TO BE MAINTAINED AT
PREHEATING TEMPERATURE
THROUGHOUT THE WELDING
OPERATION

WL20N136013

HTHTER Y61 SAId aTordl. a7 'URe gife T Wordrd.

R AT fdhdl IRG foba1 HIRST ATzl ST Fh1 H1H §RER
¥ B3 I1.fher s fRas

fipeR s argaR fAasa wifgs:

B, HAR dqlS (AT 1). deos PRGN YTl STt
(Siisc TS TUR HRUIRIG) (qadT 2)daT 1

HTHTAR Gl SAId dTofd]. ITal URE BiTciT TUrdTd.

AR A1 fdha1 IRg fobar HRSAT dresal ST - HIH §RER
U3 B3 91.fher st fFas

fipeR s argaR fAasa wifgs:

B, HOR dAlS (AT 1). deos PRI YTl STl

(ST UST TR HRUTIE) (e 2)
a1
L RANARIES)
g OGS0 UR dod Bk dufd i JqErd
dle (C.CM.S)
g arde el 3.5% bt qea
AfbIcheid BRI R

Yy SegERRE 5%
e SfagaqRm afkR
uig

10-13% Gfcifob i Slegaffm

ARR o1g

- SAE Siged WRY (WIS, TS dfeg T febal siof afeg

GIEREE)

- AfeET 7 IR WIsd (STl s fhdl Iordieps).

s Head Srs! W, fhaR IS T SR, STHT
Gldq.
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PIE digTa Uiy
. Rl fhud & efe.

- U foye.

. T I APpTad KT ST I UIRTRG UFeRTY 3T

. PRE AT fAqesvarar foig Tiaden HH 3R,
. T IPY TFAEHAT 3R,
. PRE ORI Tafrdhdl HH A HAIOT Wieiledm dagHH=Ta

d T[STad fdhaT STedl Ad ATG! fdhal Hgouol BT Bl ad
gl
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CG&M
dTS8Y (Welder) - TURIUT 31T TT=roft

TR YIS Y ATa! Jaftd fU3rRt 1.4.62&63

U UG U - fatda® mm@ﬁu@?ﬂ%mﬂww (Types of inspection

method - classification of destructive and NDT methods)

SfE®: a1 Y= Ract TRl HaH T
. TRV TR eEr
. faarereTS snfor faATere T T gufs @=.

AUV STaRgHal: JUNUiEl S des Bieedl UHR,
e drehe SATOT TuraT MUT HRINRI T[Ora Mol Sfor
Fyffea w0 71 3R,

AU GHR

- AM-fexefdes ¢ (NDT)
- IR arah

- 3 fyedge I,
fa1-faeares araroft vt QAT Araof Snfor faviy arerl ugdt
WU i e

A IR-faA=IsTY 9T
- fesgaa qumh

- o5l fobdn are Tl

- WYY ArElt (&)
iy R -famr=res s araoh
- YaBIg U Tl

- %d Wad gl

- feammT (@&-fawon Tl
- T febRor =R

- 3fegNIIH® Tl

fevgera qurah (fAmmee arh): fesgsea quroias
HTe! ITE1 4TS QY SHled $I A6l § WU Yuard! widl 53
<o 31T 7T U desd sTel FM&ur B0 3118, OIRd @ A
HAI 51 T Hegwardl quIEuit gl 3fTe. quTHoiiedt a1 U arat
Jurolt i TwTd et S

- afcE™ HRuaTgEf
- dfcTEH

AfET HevaTydf fdsgsera auryoft

(3MTRERTT BN YBR, goldcls T afesT afif wifed
3 U] 3P 3Tg) WA Uchid W HUI TITD 378,

T P SUR W Ics HRUTRING ol 3Te.

WA SSIER $8T ayd iyl e 3ed. 99 Heddt
RIECEITS

TRY e 3R T HI0).
A1 Uy AT 3foT fheR IS, Ty ST TRl avg fas,

SR afcET Siean JTadid Saacisdt Yaradl. had BRI g8

3{Ted &1 -Tgl.

gaaciedl HTHRITIR 30T afcd = RUFTIR sie afe.
g WE- gRfa HRugramel divdg! form ofdr fiheer
SaRAD 3HTed PI. (APl 5 1)

Fig 1

EDGE JOINT OF
SHEETMETAL
TO BE WELDED

'C' CLAMP

CLAMPING PIECES BETWEEN HEAVY
BLOCKS WILL KEEP THEM STRAIGHT.

WLN216211

AR vm fRsgara quryoft
GTeid Ge, ORI 3Ted.
ITS SaIAT HHTET ST B,

Al i@ geld I HRudIgdl Udd desdl gRRN
BT Hall Sld B ATel § g,

TTeAe gedh ! Tt B TIRTH 3R,
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el fobar gra arah: & el d s IRR Iuw, ere Sfr
UTEYAgEl Tesdl 3e B ARG § AURIUIHIS! dTURel ST,
ITSE eI, IAE ¥ S3caied §¢ heama, rofl, gar faar
PRI aIIe Sfaiid grara Sief 318, Sfdvid ae BT
TIETAR AT S Sl des S Slscdl Ug- HRIal ArTdl. Said
SIS STgTITHT BHTHBTSIA] GIETUAT G dTg b, Wiy
ISl Al FHal SIS, Jahd.

1 SfHTd G1d AL HedHdR T SATOT G5, 12 d 24 AR
TSaRId &T1d A& 3> dbal. Ara-Idid HIKdg! ge Tt
axfad.

2 Yisdrd g3 g1 (AT heuR, Ics WHaR IS0 GTau
T WS Tbd 1M Tt SR IS8 BIBONgdd
TUNIS OS> Y.

WURS (L) Aol o1 i da SR 3R & v
378 Aed st HRUTR FiTTel dISUMRT 3HTaTl adl ok ey
AT deS YT FUTS ATaTS! A,

YT I ARG 30T BIATST HTaTST dTGquarTa! 3for
SNBEUITHIS aTIRAT SIS, Rl

Il Ugdial TR e WaaRd degy Sl deg 34 URR J&d!
Tt Tl el el SR

YrEurnfee Tl a1 araviier &-faRor fdsar AT faszor gt
3! WU

&f-fpor Tl in a1 IEvia deed! Sidiid S gdd
STArd. Aot AT &-fhRur g Sftn s Saan S,
R 2) AR TR U Fa1 Wl Id SRl QU Y A
W@ d fdeRia daFa REverd fddq. &-faru Reuems
AHATAT BIEd haeR S fewdrd rd UG Qi fege dard.
Tag-X o= @rel &-fovor araol aRiaeA &f-foxuran yarg
TS U wiis e Sadl Sird.

Fig 2

WL20N146212

X-RAY TEST

TmaT fevor gl A enftr diaee 60 IREAT IeTH
T feeia e Srewa fahRur 11T 3 U siiead ST
© fopRuT &f-fpruTtier S SiTeean Wiemed uawr drd Snforar
fohaaT T30 BIG] WU Ule fafere! o= §d faroft gt araoft
Sl TS Wehd. Uy Alel AT AMA0TT SiAeR A0 3= &
IR ST UReTp UISw ST 31figes afg=aiaRe 3=
golfedT Tep=aiaR ToRedT ST,

YaBIa BT ol 1 FraofiEr aoR gEHETEd Gy aud
BT erdiaeld IU-ggHIT (6 et Wieiiudda) Siw enearmst
T ST,

e TR Sdd 5d UH FiY qUrIuarIs! haRd S, Sieg!
1 Travlt JHST gadbied bal Sdl, dag] Ardel HUl IS
b fhdl SIY) HISTAR STHT gl 3T ITSIT Srei=il BT
TS YT QO WU TR ST abrd, (Rr 3 311101 4)

Fig 3

MAGNETIC FLUID

WL20N146213

WL20N146214

IRON PARTICLES ON THE CRACK

:
|
;%
%
%
=
:
S

Sd T 3110 HeRINIE Sd shepH e YA HclTd HTMOT 4T, Wi,
RREeg i1 o= gEUITGRI Y qUTHUaNTS! aTaRed
SITdTd. W3 dce S Siged? Tid S8 SaU ThaRd Sid SATfoT
SO TR faelt ST, B 11 AR TR 43 bl
ST SO GE U HS, HIUSTH alesadl S,

TR deER fifrs SeawR (Ui W) WaRal Sirdl. $iid S5
Uie=aT SRAWR PITTHS U GNTeaT BRI STex Jdl.
Y AT YHTRITd ST Sradi-1t fog xraval. (e 5)

TS HUTGET AT (@) Il a1 Ivias 3=
JRARAT 3T 91 TeLIaT aTIR il Sidl, IT At SuTnT
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T STSIUREA 6 o 10 HIex WA= 3T Ya=l H¥e Jdhard.

Fig 5
777777 w
/DYE
V / % (B)
07777777 e
CHALK\ INDICATIT)N
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LIQUID PENETRANT TEST %
wmﬂﬁﬁmwmwmmwﬁaﬁ;

gfceal SfegriAG Aol gHcHg Sisdedl didsics ¥hiaR
¢ gRifqar s, (i 7)

Fig6
I\EE\)NRSE"QEIT\'/'I“,\?G TRANSMITTING
CRYSTAL CRYSTAL RECEIVING

: / !7 CRYSTAL
N7

Al L
LV! B§ : S
{ V] p N

B

(A) FLAW (B) FLAW

MATERIAL

UNDER TEST

ECHO FROM FLAW
TRANSMITTED
PULSE REFLECTION FROM

. ‘ LOWER SURFACE

(C)

WL20N146216

PRINCIPLE OF ULTRASONIC INSPECTION

ICRINEIRIECIE LI

HURTAdCS S Slscadl Araul deas e aavdl T = Hdl
fobal I8 7 BT AH-fexcfaes A=l UgdIgaR eil S1d Sit
et Ty el Bich. ST AfETTST IR SUIRAT AU
AT ST YUATTe! ST0T 38 Ascd! didhe SITu Suararat
AT ACERY DI JUIIUITISY, IR GRE Y ST
IS YR [FRGRT araul wefl S, fqedwes Al

- PRI IrT

- DRINTRITS] =r=udT

FTAITS AT AT

7 SR ITITIT 3HTed ST RIS Bedl SIS, bard
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- % 9% g
- T d159 9L Hithd o' Arauf
- fpdic tharr Tmeol (@fET IR amU)

e 9% aml: e g9 Iaviae ae= TRt gaR
1.5 foreft @ 2 fipdt Gicitan HRad Haen STar fr srHaHe
Iy ShereT Idc S grarel ARAT ofrdl. (i 8).
7¢I e e gedid ST ThaeR Fieiedl YEHFT fARiamn
FH, W1 FHIGRT, IS 90, 3T Y97 A g101 sard! fafay
Y i@ SIS, [,

Fig 7

1.5mm DEEP SAW
CUT ALONG CENTRE
LINE OF WELD

1.5mm DEEP SAW
CUT ALONG CENTRE
LINE OF WELD

NICK BREAK TEST PIECE-BUTT WELD

WL20N146217

MEd 38 Il ahroms g o deada
Y (fYd FRuaEt dees WiY gSl/dfST IR W
a2y 31T dsar i Fa srara. (= 9 3fdr 10) SRR
I W fRSgerd quroiardt arge ST §AR araRe
PRSI dTe IUSTANTS! IR SITdTd.

Fig 8

WL20N146218

THIS IS ONE WAY THE INITIAL BEND CAN BE MADE

Brae 3T wafer: Aot HRUGHIST ANURT 3o Y TR
Traviiar @4 HH ofg. g aravlt deeven Jandiar afesT
PHRAFT TINUITS] IUGA 3115 3P G M. Fieam! Al
dqrhe &d ATel. 378 IUHIT a0l dURIUaTTaT aroRat
SIS, Rehd el (STiagigd ST fher Agw)
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Fig 9 Fig 13 FORCE

WL20N146219
WL20N14621D

FOR THE FINAL BEND, THE SPECIMEN MUST BE BENT IN A VISE FRACTURE TEST ON LAP FILLET

heaR desdl qUIHYR: haRR Hoid des Ted Sdd AY  geiyreiresT T

eRId Sy I . (Ml 10,11, 12 31101 13 SR e STl e e e
SRR
_ g amEh

- ool gawr :

. wnEm - ANl 3 Tl
e e e A - o

- Yahal Irgult

o= graofl: Jeet 9 Wa onfor dafadar (U aredun
SUH YUIRTST =7 ATeun dea Sird.

T AT GH YR ol 9 TIR ol ST,
d 3fea:

- e a1 Aot AT, (R 14)

- Fd-dc8 Bed a=a AT, (AT 15 AT 16)

3 WIDTHTO
Fig 14 RS0 SUIT GRIP

Fig 10

WL20N14621A

FILLET FRACTURE TEST USING BENDING BAR

PARALLEL LENGTH = WIDTH
OF WELD + 6MM EACH SIDE

DIMENSIONS OF TRANSVERSE TENSILE TEST SPECIMEN

WL20N14621E

Fig 15 GAUGE LENGTH: 50

=T

PARALLEL LENGTH: 60

70 MIN.

@12 MIN.
(TO SUIT GRIPS)

FILLET FRACTURE TEST USING HAMMER

WL20N146218
WL20N14621F

ALL-WELD METAL TENSION SPECIMEN

F|g 12 SAWCUT Fig 16

LINE OF CUT

FOR THERMAL CUTTING LINE OF CUT

20 mm MIN. FOR THERMAL CUTTING

3 mm APPROX. T
EXCESS WELD | B . B .
METAL
,7,4,&%4\4 e Y
we " ™ we

100 mm MIN. 100 mm MIN.

20 mm.

APPROX. 16mm

LOCATION OF ALL-WELD METAL TENSION SPECIMEN (END VIEW)

WL20N14621C
WL20N14621G

FRACTURE TEST ON BUTT JOINT
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Fig 17
AS REQUIRED AS REQUIRED
|
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= SHOULDERS o
A -
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‘ TO SUIT TESTING SHOULDER
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|
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s IEMEMBER MEMBER =
| I ] g
‘
JIG FOR GUIDED BEND TEST E
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ST GERT e sewra!. (A 18) B Aravht wieHHd a¢ Siscas
dcs Hedd! dafadbdl Hield. 81 Iraul dgdd des G SFTal
U g=fad Sfr <ff U ITA 3R, (3h) Jee Hifad Rt
AT HRUArTSY ST S1=1T Uh R degil Ufshan 31for (&) des
&N AURIUTRITST AT AT 7Y Sedler qUEdl §id
.

Fig 18

S\
{I} ROOT BEND TEST {I}

% 20N N
@ FACE BEND TEST @

HTG FTOlt: THTT TgUTS] TRIRIT GRaR S Qe AR BRI,
Jes N YuTa arauiige, Il wieayd araol 991 (= 19)
TR Pl S, § Yg 3t 19 THI & Arera! 7 dara
Mg, 10 ot IRY SiyemNg araot T R & guE
IrauiaTS! T T Bl ANl ai@®dR HIawg aruRdl
ST, faUTT 31 WHTa AravfiRTet araRar S, et 20 YuTa
ol HRAA grRadd.

UG FE0ET IR dees IdTeAAe - 40 5ot Afcqay udfa
HH AYHMIT TOR T STUTRAT degd S0l 99 Hedd UHId Jed
fRuifka HRUgET e St sgiFT TR S ie aifeT oo
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WL20N 146211
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Fig 19

CHARPY 20 TP
Z 7
E 10
o 22mm
N
E 10 mm
o SQUARE
N
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|+~ RouND
1ZOD AND CHARPY-V
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40mm

0.25 mm RAD.
10 mm SQUARE N
6’0<

WL20N14621J

1ZOD AND CHARPY -V MACHINE AND SPECIMENS IMPACT TEST

YHaT Frult: ST des s Slscdl oY PGS arau |k
STTOT TOT ARG 3, TegT o YU YH S IR 8135
T[S, T YHUNG AN Had §d STRTd SR dTomoid dred,
YR BT EIdiiel. § ¥ GFRIGR SISl O dOR BRd iendid
YeHal Sl T HHTA Il TOT HHIRE afTUen que HH!
YRR U= 3.

Fig 20

DIAL

TEST
SPECIMEN
CLAMP N

A CHARPY IMPACT TESTING MACHINE

IN THIS TESTER THE PENDULUM IS LIFTEDAND DROPED AGAINST
THE TEST SPECIMEN WHICH IS HELD IN THE CLAMP.

WL20N14621K

THE IMPACT FORCE IS REGISTERED BY THE DIAL INDICATOR.
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Fig 21 ILLUSTRATING PRINCIPLE OF WOHLER TEST
TR P Sl S or ol 21 Wl axiTEEY ’ .
TehT CIbTall UehT AR 9 flhraelt Sird. SaR fRUIR U o \ a
e T HRTET SHef SR, chuek | | A% i

LOAD \l’

FATIGUE TEST

WL20N14621L
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CG&M
ATEY (Welder) - duRIoft Sfor T=oft

TRIRATRY Aot Gaierd fUsRt 1.4.64

afedT srdfogawt 3nfor @ sigre (Welding economy and cost estimation)

Sfe®: 1 ysar=an Yadt gt Tam Tl
. T e UHdd quid 1
. AfTRT srdforawasa Wy F.

e Te: Tfigar= feadmes ©a e, wey, Jd dad
Tayd IRl fbad Safay s

BigbpeA T Biyheq Tafmd (1) TRt ) afegT 3nfor 3)
R @< Twfay SRya.

TN @ TR Tamy HeRad grares, Hicw, At
I, e ool DRI, a1 SRRaTd! ToR sardian wd
FHIY 3R,

JexA © gMEd Fd ifiest &t wiew ST faun afcgmardt
TIR Dol 3MTed, TheR HRAFTGR fdhar weiH HicTgR fEems
SHiftraa RIGRRTER.

DI HISTIT TR AT WRTS fohe 30 aRomHt sifafead afeg
3frfor afRomret sifafeaa afedT wafa ufkomy sirasdt 1 anfor 2 ged
WY & 3R,

Fig 1

T
SN
AR
QRAKER
X
RIS
&

Z ROOT GAP INCREASED
T
TO3
CORRECT SIZE AND

|:| VOLUME OF WELD
B

EXTRA VOLUME OF WELD
METAL DUE TO POOR FIT-UP

EFFECTS OF POOR FIT-UP IN ABUTT WELD:
EXTRA WELDING AND HIGHER COST

WLN216611

Fig 2

WELD AREA WITH 60°
INCLUDED ANGLE

EXTRA WELD WITH 90°
@ INCLUDED ANGLE

BUTT WELD MADE WITH BEVELLED EDGE:
60° INCLUDED ANGLE (CORRECT) AND
90° INCLUDED ANGLE (INCORRECT)

WL20N146412

TSR SATEI AT JHTART Bl

I AfETRI fhHd BYaar, @idid ged foarTd vdd Sdrd.

- Zodersdl fhud - § Sodeisdl UBR 3T SR 1M1 s
TR PHRUTIGR AT 3R,

- dI araRa.

VxA T 1 .
——— X — X — xrate per unit
1000 60 E

JYV = Bl A = HIC USRADY
T = ffeia AfET 9
g = Uil priemd.

AfCET ST IHRT STedid E 0.6 ATIOT AfeET SHRe=an aradtd
0.25 319 TRId &Rl ST,

- dfcEmEraT
- ofcEy ot e (=R 3)
- gfcEe fRucht

Power cost=

v

Fig 3
TOTAL COST
124
TOTAL COST INCREASE IN LABOUR N INncreASE
100 AND OVERHEAD 40% (N\] INTOTAL
] COST 24%
WELDING CUTTING
/ AND SETTING UP
LABOUR AND
OVERHEAD 60%
) L MATERIAL 40% ]
MATERIAL 40% ~
70 % LABOUR 50 % LABOUR
ACCOMPLISHMENT ACCOMPLISHMENT ©
FACTOR (42 Min OF FACTOR (30 Min OF 3
EFFECTIVE WORK EFFECTIVE WORK s
PER HOUR) PER HOUR) §
5
frfafRi @l AR Hiens i THar= ¥d s Td

IO YR, U 3.

RG: s WA SR Td Tardl GHIA gidl, ST B
ST 3for ufdelt Wd, TemTRT AT, UiSTaTaRId TART 8. &
THAHTST AT HMBRA S ATgld. HYhaai Ulshd=an fafdy
TUATST SfiegReS Wl UMT SO ATed $uar e favgd
STFOT 31e[eh YoTeR SHTRIATd 3T,
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TR SrdwmRd: sieer-af@T, o fAfdy Hacuman Aisar 9
e 31T fibele desg= dlsdid SIRd UHIUTd daR 8id, JgH
TT5a UTfeo. (R 4 AL STHRT T gl

Fig 4
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THIH R 3N SRHUHHRS IS R a.

SRd ¥q (S Y <], Sadciedl §gdd aliRugr™ng YT
ORI 3MTE AT W 1. T d TS wefe! 50 et dar sma
ERICIN(CERD)

Fig 5 PERCENTAGE OF ELECTRODE DISCARDED
0 10 20 30 40 50 60 70 80 90 |100
£
fsso £
] g
{300
5]4 2
1 -
{250 §
SPATTER % FILLER METAL AVAILABLE] d
AND 19 1200 A
COATING |0 | o
Loss | {150 ¥
o) 3
e 10 @
FILLERMETAL 1190 &
UTILIZED 1 5
150 3
1 =
o 2
120 iy
Un 70 60 50 40 30 20 10 0
CONTROLLABLE CONTROLLABLE LOSS

PERCENTAGE OF METAL DEPOSITED
PER kg OF ELECTRODE

AMOUNT OF FILLER METAL UTILIZED FOR DIFFERENT
DISCARDED LENGTHS OF ELECTRODES

WL20N146415

AT Tt TR Ry @l g1a @uTe) Rudia 3. ST
e 389 degT ure Ruchia AT Fa wifgs:. AfcE = wmer
fohaa snfor et A= Tfthd U 3t 6 3T 7 7ed gRifad
3Te.

dTEgR Il Blel AAl FgH Ui b T fhmraik
SITIRR WIe PUATT QU Fad glgal. ITe GR1d SAI0T TRIS
TRIG ATt 7 e I T8,

Fig 6
294
165

©
FLAT HORIZONTAL VERTICAL 3
=
RELATIVE COSTS AND SPEEDS FOR MAKING 10mm z
FILLET WELDS IN DIFFERENT POSITION 3

Fig 7

POOR OPERATOR
FACTOR ON INCREASED
LABOUR: 78

TOTAL COST 346

OPERATOR FACTOR ON
ORIGINAL LABOUR: 24

TOTAL COST 244
OVERWELDING 43

POOR FIT UP 43

TOO SMALL
-~ ELECTRODES: 11

>~ LACK OF
MANIPULATORS: 22

NN N

NN %

TOTAL COST 100

WELDING: 43 —__| _| |~ LACK OF FIXTURES: 9
SETTINGUP:4 — | L —— ~Z}/ EXTRA WELDING: 8
CUTTINGETC:13 ~_ -~ ~ & SRR
L —— ’Z/ ’
STEEL :40 —__|
GOOD POOR
PRACTICE  PRACTICE

CUMULATIVE EFFECT OF POOR PRACTICES ON COST

WL20N146417
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CG&M j .
AT (Welder) -7 Acd 3P afeg™

TRRATST 9ot Hared fUsrRt 1.5.65

19 Aed 3HTh AfeET for 31 ETRe o AfETH JRIGAdr WaRGRY (Safety

precaution in Gas Metal Arc Welding and Gas Tungsten Arc Welding)

SfE®: I UreT=AT Rad! grel HeH BT

« GMAW 3TfOT GTAW WfShased T et SITOTRAT GRIAadl WavgRT TT 1.

GMA af®RET1/co2 Afmefia JRigmaansms @ (SMAW)
TST WA GRET WeREART GMAW dl G&iiel AR 3118,

T3Sl AfeST WM 3feg] FRITE dlgcd IdIG IWh el
I BT SR 30T TG SIe3T TREIUT ATURVY TIRISH 3TR.

S XY W0 A uRYM Fd Uifgsl. IIRd Pl afeg
HRA ST, A#12 A S S TRl TG 3MTeh geearal!
HIAAd. BT GMAW T3t A#11 &1 3TIOT T GMAW
13T A#12 T FRIBRY dell ST,

T4 AfET quned fobar Ui TRidd FHaedr T Ha g,
2 308 TS SARIAT 31Th el AU TR&{UT HRUGTAIS! et ST,

DHIVATG! TR AfesT IUTdT AT HRd s a4 370
ST AT RTRIdT 3.

g HUS URYM HROI aH 8. § IRRTAT T HFTHT
ST a1 TRA T TSTIRT TRV HRUANTST Bl
TearTgsS YTqd THIMTIS AfeET RIS Sd bl
38 HRUN S [ATSTUTES I TRE0T ITOR i1 ATl

Igdte UM bl Ulfgel. desva GHIddrerd dIdiarvl Wad
SIUTEIST § argdioH 3/ fbar fheefT Iusvol 3faxas
3Ted.

GMAW &R ST ST CO2 2R 719 WU roRdTT Hra-
AHISaIES TR BIdl. ¥d afceT §ariR YN ohal od 3
gaad 9.

GMAW $Rd SEdHT eI figi= TR gidl Mfr 3 &
3fd fauRt arg 3.

3T BT JHUM GIATIRH Y& 1. SIS SAICIS
YRS ITS! @1 fhar sfiedr o W &% 1. 3id
fohan SRR YR afcS Tl RIPRY darelt AT,

GTAW Tl TRIEGarGTAW/TIG AT B TF DI 318 o
TS NS ATHIRI 1 SITOT GRIGAT FaH aTiR e HHadbHT
SIREHE RIGTUT! 3l SIS R,

qudl IubRul Faffauo qur Sftr gEd aTdreaRyr JRI&d

ST W B

- Ffdy Faeamen IR WS FHeig Rt H THbT
- e AfcET wef AR SR / 3t

- foga Heait foded ®IeuR fagd e RAfid &1
- faqd FARM Ug ST @t BRI

- 3T A=A A Srar HHig! Sug AdhT

- T e Rad did &1, FRIFHENd 3afdedhd gehiaR
BHTH HIATT TS IUST ST HIg Sal.

- IfET IV Ras1 HRST daT
S{ITOT GTHIST TTell

- U$S FW dio GRIST S g dira JRIGrauor Seaa
ST W BRI

- DIE GTAW ARMAL 3= dRIRAT U 3 UrelgH
TS AT X RIS 3HTeh Y& HRUATTS! febvaT St
SEHT HRUGTITST ¥ 07 .

- URag fAURTH HeR deiedr Rfthy dgardt €kl aded
TR,

.

GMAW 31O GTAW TS} afed yatazur gream fam
- afeST & W= 3a

- Saa-RiE yerd aes AT R ST

- JTS &ATd TTe argaterT dar

- W4 YA UTaR had gowd d [dhdl gaal

- JSE HRIGIMEl U R0 ISe/3r Faar st
CIEIC
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- U GR&T ST °re - g HUS °IE. 3 SSURMIRIT AT TRE0T HIUITS!

- RETUT HRUGTTST oI fdar
AR e e AT PR AT A PR HIGUARITS! fa=Iy argdie aTaRdTd.
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CG&M v _
ATSY (Welder) -9 Acd 3T AfesT

TRRATST 91t Haled fUSRT 1.5.66

GMAW SU®HRUI TfOT SfaTRIeraT YR (Introduction to GMAW equipment

and accessories)

IfED: a1 uTer= Ract TR waH ®Td
« GMAW T ISIi &ld |iT
« GMAW USRI 3101 SUHRYI Sfiesal.

€02 AR UR=E:Hed Wew 3 2w woi afeeT &
YT SIS FaTad Ugd 38 BRI 7 Ufthdd dees Aseaed
I HeaaREd TUIH HI0T G 3d. STH UHR Had o7
fadeden STITRIEN, ardraRudid Siaro 3o Ao
fIqadan UIggR MY Sdld. S HHGAd U diess
%Y g, XMees Hed 3 AfeET (SMAW) ALl 31T STfor
fAdedd 4T SadciedR dice FAaTl Saadge AT
TR TC Holdl WRe fohar afcdT erd/dgdmigd S , gferam,

Fed 3Nfd erdgR Iad fad SR J8R IRR I JadIS
g [l TR HaT ST,

GMAW =T fRI8 (fr 1)

GMA 3T axa (R 2):a1 afcET ufehdd, Tad SUHg derR
IR TS ST o Hed Jiamed Udh 3 HRd Sffdl. TRY
FAT YR o, fAdewaan fher Hew 3nfdr 3 AfeET <=y

GMAW =T RIS
1 Il W@ 3)

Fig 1

\ ’.';‘W
P>
3 ‘

N

-
T

5

Q
©

R

1. CONSTANT VOLTAGE (CV) POWER SOURCE
2. POWER CORD

3. CABLE TO FEEDER

4. GROUND CABLE TO WORKPIECE

5. WORKPIECE

6. WELDING TORCH

7. CONSTANT SPEED WIRE FEEDER

8. ELECTRODE WIRE

9. GAS HOSE

10.SHIELDING GAS CYLINDER

11.GAS REGULATOR WITH FLOW METER

WL20N156611
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Fig 2

CO, GAS CONTACT TIP

NOZZLE
ELECTRODE WIRE

SHIELDING GAS
WELD METAL —

WELD POOL

\—WORK
THIMST AfesT Il Tld JaUd SRIBIR UHRel Iolf
ST UTEd STEId.

SR THIMIS AfeET dHEH deed 3 R, THES Iul
WA T, Sgad Yeunged, A8l MIG IS Tlid B9 iR
JIORATT ST MIG @™ Ufhaard! I saen cv (RR
I, DC (SRREE HC) UraRTe T YakiTd FWUiaR HRdld.
THIIST AT Soll Wid Rleew ARG $RAM - § THR
Tl ®E K, s ga fbar gageime Ugda &a S,
Uik T S TERS TOR &Rdl d aRR SAde ST iy Ja-MHd
ThagR 3iftT arR WiegR FEfd dd o, BoS Udd
IR BRG] IRRAT o fofdehT oRd 3 d faddT giaR
IR TR .

MIG IS TIdTa 3TITYE DC (STIRGT HT) SN THIREAT
cHTRME 3M3cye TNEl + AHRIAD T THRIAD SR,
Soifaed Aidbcad! aw I B 70% Il AgHT THRIHD
EISGRERG!

grar 3 3T Ft ofts Wit AT THRIAS TR
Sisadr 3T, THUI SHolt (SWIAT) IdTGTAT 70%
qIg 5.

T YHRET It Td SMAW 31T GTAW Ufehad e aTaRa ST,

GMAW WSl aRree g aiaaR 50 Rlecg= AfFEE

WL20N156612

310 |idhe wieest db ATHdl 2 AEd I5h B UM RAad 318,
IS FlecoHe T 20 BIeT d 25 HIeT (25 THh) TGATHD
fagd UaTE 142 amps UREH &4 §13d. 124 amps sl 13.3 T3,
7 i WA Flee USRI MY @lecoeid TH
TR Jeae HERSHE WISl 9&d gl aTd Tic diRreeayu
Il Tld WU, d9d arell FRR Flees (i) I Wid g@rd
U

A I YHRAT 911 Il TIR Hal STl GMAW STIOT SAW
gfchar

2 MIG/MAG T4 (o 4)

MIG Tfd § aRR BN Siead 3ig, 3T I S| arR
TIEIaol 3T, ATh A MIG 2l aRd dTTATes TR ST
it 3R T T FafAed I 3.

AR ARl AR U STEHH 3d o A8-R
ST ITR=AT UIAITER MIG IR 3igTol T o IR a3,

AT YSRA dRR gadcieddl ffdy wifed <
3Ted, 3o dRiEd! &a fFar Raa9 w@gaw for

g aaardt S agR.
T fEwrgRiTY TwgRe oW § gRid oo o o i

VOLTS

o OPEN CIRCUIT
29— (NOT WELDING)
VOLTAGE A

T T T
25 50 75 100 125 150 175 200
AMPERES
CONSTANT VOLTAGE TYPE

WL20N156613

Fig 4

SHIELDING GAS

COMBINATION CABLE

HALLOW FLEXIBLE
CURRENT CARRYING
ELECTRODE LEAD

T

ELECTRODE WIRE

CURRENT CONTACT TUBE

NOZZLE

A SCHEMATIC CROSS SECTION OF AN AIR COOLED GAS METAL ARC WELDING TORCH

TRIGGER

CONTROL SWITCH WIRE

ON - OFF SWITCH
TORCH HANDLE

WL20N156614
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1 R Aot draie fadied s i, 719 /e forder
RS TeR 1T 30T 719 2fes AISTer=n 311d faqdbd QRaal bl
WEd Aret § g da o, fSwER e wrRia
§dd SIS YhdId, 341, dld, [Udes fhdl B, el [SHRER
3Id fou uRe /.

feu yrRe=At WU |TUTE! o=f ¥ oe St AfcE e <iu Srh
3qdHUS feurmi<ae dlu/cye g diTedn afT Tefde
318

gdd Tuds feur aieuret Y HTqurT SaciedT SRrdrd, e
fSTepT e SR fad@t <Iu anR Sddcisan fagd UdTg dsd
ST MIG 1T HHT TRe™ Hed.

Te:sgpT I bal aeh Aoerdg IUAS 3MRd. Ieh Aol
faery i 311 e -g-desue YaH Ud UaH o

RFfte fFriFRoRTe DC Sftr wWitd omAw T afcET
o e foa.

Rl Fdia WUA siiesEd SO A=, a1 yomedt Jearen
afeST=a HaeHr Radlar 3dded gidl (34l R Big
e/ ®ic 3t Fleeo)) Thr HIAUMER.

JuERUHE YdFfda Wl onftr FaEmr HieR gt
YIfed PO 301 TehT gYe Rywreren i WU 3MS<Ye
AT FHTAIT FHRO! [T 3HTe. B yorelt RAfsies dgia
U 3fiewet S, (7 5)

Fig 5
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DRIVE SYSTEM MEASURING
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PULSE
CONTROL M
WIRE ‘ ‘
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©
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NN\ £
=
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=

i AR SaderedT A AT HRa ST BleRAYA AT arRar
AT eieigR ad YIaR gaharal.
i deeiT fagd WU SeRBHATGT dISgR Bledbs M0l

i HiaHigs dleggR M Ude FEEU UeM #Rd. T
TGACAYT WISTGR ST R THaimISh AfeET cldaR aws
ST ATy B8 e SiTall.

4 co2 19 f¥dsy onfdr FWgaeR:GMAW/CO2 ISt
T ST T 71 719 RiciseHe 33caie @les
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Fig 6
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FLOW METER

WL20N156616

Fieg Uia e fremy afdn =me sifeha arg/co2
IRIAT YaTgT &R Hfd SHral. 3l 6.

6 o2 AfFmardt T Wdler (R 7): @ s/ sfiREe
Riciexne g9 WEUd Rl Sidl. WU, Co2ar=an
THTER SO 3o GTd %d WREUTd Ud. BUH, %9 CO afesT
FRAMI2AIET I YA=T HTaR o ageAT WReUTd 307
SHTD 35, CO2%d Ihesdl 3T I TRl HamHH
Ires 1Y US FIdl. SR WGdeR SAccH SHIamdm 3¥d R
d TgeeRAY YT gisd SO Mdd, Sarges Tean anf
R SR . TS, ¥ B T3 WA Rifersvan 19 ger
ShedT Srdl Sardes RifdexaYyA dTer TsSum=aT 1ad arad=

Fig 7

FLOW METER

CYLINDER VALVE

REGULATOR
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CG&M v .
ATST (Welder) -9 Acd 3T AfesT

TRIRATGY ATt Halerd 1U3RT 1.5.67

ufesa=h ELGES fafay A9 (MIG MAG/Co,) (Various other names of the process

(MIG MAG/Co,))

IfED: a1 urer=n Racl TR WaH ®Id
« GMAW I 3av 1 TiTm.

ga¥ A1

. MIG (\cd 3¢ 19) afegT,

- MAG (\eq sffdeg 118)/Co, afegT

- GMAW (19 Hed 3l dfeg)

GMAW i SRTaRTe YR el BTG Rehl:

8T ST W afesT

148

. TR af&w - o <f Siedd dgd AR BRl UHRY

HRYdeR @A Uhsdd Ag). T SHUvex gauR fa=0
HoId e 0T FHTANST HR1dT AT HigeeR

Hdd JHIINSTA A Hhdl faﬁﬂ 31TLIQCQ.
TS g A A1 AT TG,



CG&M v _
ATSY (Welder) -9 Acd 3T AfesT

TRRATST 91t Haled fUSRT 1.5.68

sMAW faffre=M 3nfir TRrs==auer GMAW afe€T™ WIae (Advantages of

GMAW welding over SMAW limitation and applications)

SfEP: a1 YT Yact grel veH =T

. Tfice Acd e AT ufhdar GMAW AT wrae 3for die |

« GMAW Af T U [P,

BRIS:HH ST TR Hedres 3N Tad JHIH 7 Fedrjsd
IfET frmraaeiR 3i1e. W YaRTE TiY dUR Hdrd.

UTdes 30T ST TTfiecd dee s dhal ST .

T P Wi, iy urg ¥ia, R9a9 W, e 3for @ fosy
YTq, egfhf-rayg T e [y e afeSTad! IR s,
b,

T4 vifrRraae AfeET Har ad.

STHT SHRUGTE THTOT Y 3118,

HIVATE! 319 UaTg dToRdl SId ATg!. A Udid YR Wil
I HRUGT TRl ATel. fagpeit HH! beil.

dre

BT YaTeTges RN 1= Jad UaTeTd ST I3, ],
GMAW 3MT3TSISR AfETHe] THT ST e Xhd ATal.

3rot: gt Ufoha Freq, Tia By u1g, Aoy T, sfegfifay,
die, fora SMfor i [y org, erae~ad 3. AfeSTmd aruRel!
SIS, Q.

D 3TN TS Higp T B,

B ufshar USR 3ge 31T SifrAETSd Jeiear Ser sy
TIRANRAT GTORE! ST,
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CG&M v _
ATEY (Welder) -7 Acd 3o e

TRRATS 91t Haled fUSRt 1.5.69

GMAW T UfshdT I (Process variables of GMAW)

3fED: a1 U R TR gem @A
- GMAW Wi Wy &

GMA 3R uftrar Terfiesl/@RNTaem

GMAW/CO?2 afe& et afedT uframed Wreitet TR faar
HROI A 3G

TARIS SMHR

TR HiedT & (ST e

3T Gleest

[CELCIRES

afegT fRych

Rifeg e

PEIICICH

EREECIRTI]

gaders: dfceT HRIGaTl YTl Srel Sfor afcET wioran
Rt BRI 3iTe IS ARG SMHRIE AR AR qarad
RO T gIdTd. SAdeis aTaNl des s el SITUTRAT et
A T ST,

TAYd arR A9 0.8 e, 1.0 e, 1.2 foredt, 1.6 ot onfor 2.4
foret afred.

G HIC Tl [axgd Joft IRel! 91 Whal. § arean
T A Jedl fafdy STerean Iqean AfeeTTar Rarif 3d. #e
fAasdd sfasd Uadw QRf&d SRSt gXy I ST Jreft
TIBUYNITST QY HHT 3T

PTG T febdT & B,

SeAY AfESTd a9 Soacisdl TdhIaR & dIc  OAdHl
TSRS 38, Hc Haerdr UM el Wieid dadmmed faa
3B

IR WIS FeeId WU YdTe FGerd.
3TH Fleeo: T GMAW/ CO2 IfET ufshddia te sifazm
TE<ATd 99 3], T e o 311 SNAg SIde SymRa]
IR GRUMH HFA Hed BRIl YHR 3dd. dMuRd SR
I ARG RIS aaara dey .

3T AT L 3T SISTaR SIS o1 XS T+ TR, Tel
3T YA Tl WWUATd, des diedl SHR ST Ya=T gHIfad
CRGH
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3T YA O HH P, Ies gol el 31T Iuss gl
SIS YAl ofT dTedl, qdT Satddl 3WIdT 39Y¢ & HH!
Bidl; URUTH, 311d T2 B! gl 370 des S 31%g Bidl. ST
AT O SR 31, e8] 30 S1S<T Ao TSIt Bl
HRUT fheR Head [SUlfeRM M fadead AT HRURTS!
Y .
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CG&M v .
ATSY (Welder) -9 Acd 3T AfesT

TRIATGY A1t Haled 1Y3RT 1.5.70

IR BIS RICH - UPR - BIesoll AT SEHTA (Wire feed system - Types - care

and maintenance)

SfEP: a1 U Yad gl 9aH wTa
. g Vo fAfdy yoR .

AR WIS
IR HISR 8T MIG/MAG afcd T eaiu=r HFT 31mg (= 1).

IRR TEX 3 AT THR ST MHRTL Idld, Tg o
T4 T GAHd BT YHHT HRATd. BIeR Il TAdTargT a7
B TS, WS bl Il WIATHET TR Bl Si1S> DT,
WIS RNl HITHT ciel 3dTd, YAbTdl DHIHTE YT
ST 3.

IR WA UR®P. § BIexR A7 aRRA HHRE A
SAUITTS! fSTRT Hold 38 SUHE SR AR ARIRAT
T B HRUAN & FTd JTST R Soaeis and 19
DR 3.

HeR FFE MIG/MAG i ST ST Fad IRR BIgaR
JTATT 3. IRR I AeAD SRE Ay fhauare &
A (@ AR U fobar 3ifs Ta 3R HdI). SIS
e Hiehdes MIG afceT eidea Wil aRR Sadeisdl TR
BIST 8IS WHhd. TR a-d THIMIS A=A THor
FHAR F-X &S FAUaTeR Iral URUMH gd GolaR SI3E
Rrerys.

3EE AaH:IEE JTY aRR Iaaeis Uhsdld Sl Idd
IRRAT MIG Traedl W1 afeeT 3hHe HIg HRdld (o 2
31T 3). A TS STaRTF 3Te:

i IO PR

i IS dbedl SURAT IRRAI UHR. Tdd UHRAAT dRRAT IaR
YegedT TeT AT ATTRIH AT 3 Ahd — 3T

T 31T SR 8BTS aRRITST V Ao
TR HRS AT V- Knurled
G 3101 SR IS, dRINTST U-Grooved

I AR AR BT TgUTS! IR T 7 HRl T arR
SR UL, GRR ¢ AT HRUANIS! URR IR G aruRel
ST, § IRR SAASIS A H1S HRUITTS! YRR GTa IT Bl S0y

i AR w3 SIUATH YT TSI Td ARTCRIS SHE
RIeR=AT YR fodaT wae e g,

IR Wis fAaao

IRR HIed! WAl ST =0T Jolel 3. hiexdel daR

HHH 3MTed

i ARRET 9- § R Bl giees A fadl 9 dosdta
IIe FHMEISA 38 AT et e, Tds arR=
THRITS! IR AT foTdehT Side 3Rid fadeT I Wid
3HfIPH THRS TR . IR WIS el IR Wis 3[y
ded dd 913 Jdbd, 34l ipm (39 Ufd e fdhdr mpm
ez ufa fafe), fdar cadart wuH wafd &t a1 g @
g4l 37 100% 318, &I mpm 1 m/min @ 25 m/min dt
T ST,
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BTN, TR fofdd SR 3Rid fadd! 1€ It aces i URd SIT@Ul -84 & WU des YUl SATedTeR aRik Jaacrs
D OIS Db, R Pi<cde cubs [qdedia =T St AT og. SR

i oo R P Wewme) YEieRy iR oM. § IRR Wi WWWW“WWWWW
JAeR 7 fbRadr fobar Biurdhidt AfeET UraR =mel 7 BRar 79 fadesd, e @rd IHUH BISd. GRE1 5 9 Je THe,

YRIRaR e Tl DT Fe UG S Joardt o, IR FAFIS Ie8 qAAYT RITBUR e $nfr s Feaan
fer g g Traval.

— iv TWic TR fHar ea disar!l BleR 3Mewdd. o
=0 IEa: RTR Bicdex Afhd AR S/E TR
oy fobcit des =Te Y B T .

GMAW aTIR BISR HTeseit 3o S@HTe

IRR BT Ah e Hea= o 98 AR SBE A ATH HRUA™
gfcreey .

Fig 3
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CG&M V .
ATEY (Welder) -7 Acd 3T afesT

TRRATGY dTé1 Haled TI3RT 1.5.71

AWS TIR GMAW, HF® T 31T HIfSThHREATal aruvedt SmorRar afes T
dRT (Welding wires used for GMAW, standard diameter and codification as per

AWS)

3feP: a1 ureTAT QA gt GaH T
« GMAW T qTURedT JT0NRaT AT arai= Wt &

3ATREIS TR - GMAW TTST SUHRY qIaR:-HRYGRA 107
¢Tq SETARUT AfRTeed) Yo aroRan sy 31for Hefie Afew s
D 3T Glecol VT TR ST fheR IR I fe ureH
Af3d PR,

w=ie AfEe: arRar 9 ot afE e aTRa SR
3f3R/ae Aed TIHRET YHR dRadid. I Tid, &t
TRrsfeTe et SftT oy Tid afceare! fafay Rery Hod
N, Fleed 10T F¥e Joft Wrelie daame) IRUeS dedl
3MTedl.

g A= ot et iy e WA i Afdbe Hed
TRETe! #RiF AfdS

gATRIS AN 3P glees TR Aol
(e
08 16-22 80-190
1.2 17-22 100-225

TS A ST et fiysy erean TiaaR T ofdh rawHRaTat
=i ofds

3ferS HIferesT 300 WATH WdadR e Jidhe crymars! A==
At

gATRIS AN TP Fleed THERS Joit
(o)
0.8 17-22 50-180
1.2 17-22 100-210
3fgret RRIS 300 WA TdaR T grawmRarst g afews
3ATIS AN ATF Flees TR goft
(o)
0.8 24-28 160-210
1.2 24-30 200-300
16 24-32 215-325

IS UreRther arRdl e Y9 qu AT
Ciaae sreal HRISIIS Afedgdd! HIodoll JuarITa!
Si, Mn IRW SlHfRISIER srdia. I ¥id fhaR arRet
fafRry Yo Soamed elias el S8, STI0 Sgdd Hla- wWid

TAdeIS A AH QI TR it PSPRITHICT ER705-6 ATURC SHTETA.
(Fref)
08 24-28 150-265
12 24-30 200-315
16 24-32 275-500
AWS FiffmRoT c Mn Si S Cu |Ti Zr Al
70S-2 0.07 0.90to 140 |0.40t01.40 [ 0.025 {0035 [05 [0.05t00.15]0.02t00.12]0.05t00.15
70S-3 00610 0.15]090to 1.4 |0.45t00.7
705-6 007t00.15| 1410185 |08to1.15
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FAIIS AT Ut

AWS TIR GMAW 33ders qu=ie arelt feaiar e
3T E 705-2 fdbar ER70s-2 fdbal E70T-2

E - SRS

ER — Sdaciedl GTAW HEl HReell IS UM il aTuR bl
1S, .

70 — 70 x 1000 PS| — Ufd TRY 57 UISSHY I8 Heds! a3
e

S — ifers IR /1S

T — FCAW A& qURIel cgaeR aiR.
2 — AR IS T2
AP TG, 99 aP

IRR gadCls fas

MIG/ MAG Ufshad dToRedT SIUIRAT dIR Sadeisd! fHas &
o 3iTe TaR Sradied T

1 dToRcd! Ufehdn (3T, O aRR fdhal Wil ®R aRR)
2 dATST HAI YTl T

3 TRMY fobdl TRISTER dfedT

4 Hgw s

5 @9

6 des HeRaed Fifies Tured onfor & s geRaa=l Jour
3fTed.
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CG&M v _
ATSY (Welder) -9 Acd 3T AfesT

TRIATGY A1é1 Haled 1U3RT 1.5.72

GMAW T qTURed] STUMRAT XN arfd A1 SM1for ©@mar aiaR (Name of
shielding gases used in GMAW and its application)

SfEP: a1 U Yad gl 9aH wTa
« GMAW T8 qTURedT STONRAT ST T89+1 719 1
« GMAW Yfghar.

GMAW H18! 1 TR T arg aroRd Sirar. o $ifehd arg,
fafsrariia arg 3nfor arg farsior s,

31T AT Aed g SUATUR TREfUT HRUANIE! SPY TR
3 ofr Bferaw qrgd: AHRY UTd= GMAW T8t
IR STTaTd. Bferam=d arerdar QU Tl Mg 3for S vem
IUIAT T ATcdd. UM, Bierdd § SIS 4T a9d did 31for
UTdes YTl AfeeTTRTe!, Bt Aradhdl S 81 3H U3t 3178,

TG ST AR SRATEIET AfcSTNIa! Hal SIdl HRUT ATt
U TTemar BT 3. S Ry ’feraw arguern 10 Ue S
3R, S Sferaw arg=a qemd el el UG SRUarT!
H 3 arg MR 3R,

IRAAT IS dcs dis TH A YAy Txfd guifad
BIdl. 3T 8 sFface d@uHe AHRIG: @id WA= 3Rl
i FST FH PO T < o, Bferames sAfaae
Jegaqe fawdiof onfr ST woft srRyard. Fig.1 fafay arg snfor
I YU S degEd PR GRIfdd.

Fig 1

DEEP PENETRATION

ARGON-OXYGEN ARGON

HELIUM-ARGON

GMAW BEAD SHAPES AND DEPTH OF PENETRATION FOR VARIOUS GASES AND GAS COMBINATIONS.
THESE SHAPES ARE TYPICAL FOR DCEP (DCRP).

HELIUM CARBON DIOXIDE

WL20N157211

T Aed 3% W %R Ufhd¥s arRdan SiRiH Hofte
T YT WIAaR WA Hal. B TABR gferaqueT sin= g
31fech HgeTIUl BId.

GMAW Tl aTuRere ufaferar=ita arg Snfor arg firgror

BT ST HAISSHIEH SATRIZS (CO2) T A T&T
SR YA I ATadhdl Sd. a1 aigal - e SiRd
Fleeol AT, d SIS M, d de8 T ST, AT 9
TRl BT 3.

CO23MT V& 71 W 3. 81 fhHddid B AT
fEBTUN dTTaTeT Sf8d. CO2 |8 Sfaciad AUy diTel =
37Tg. Aol ¥ S/ ard A0 WIAaR Ta=T HRATd ST 3SR icT
BRI

CO2 HEH THATATARYT SRR 3R AT HGa1 UM W
B, B TR 3T YRUT e Bt bl ST, Sfegfiifad, Wi
foha1 Rifae 4 IRG SeifaaeraeR dgdadbal aTRd SITdrd.

SreifRrsreri It Aeauyd HifaTo Higd erbdid. Y CO2
IR I ATgater SaRId 38, GAR 7- 12 TIH CO23HTH
A CO (BT AHIHFZS) I, SN A8 IgHH dTed.

CO2 T8 25% SR HYC TORaT ST fdar gifermae,
S dcS ST S SHIGIeH Bid, TS HSHad arg des A
YYHITTER dGId, T desd! iwsgdl HHI Bid.

AN BT SSMTRTSS:CO23MNH  argred fadeaen
YT 3T hexae e Sd -1dd. § GMA HTe- LI dfesT
PHRAT SHSIBICT GR HRUAN HGd B,
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CO237Th RR P, Wex HH B ST FHAFGR TS I
(31efn) YT AR WiedTe 3.

ST - HTFRToT: S-S RTeT arg sy oeft fAigor g emg
P ATIOT WA TR TR ST 1-5 T Sfiaer o
SfffRre Sl I T JURA, 96 Yd 3% ga §-dd
STIOT SFEXHICT BTG cTohd.

SHifRToM oMb RR FHRal 3T Wex FHHt Hxar o fewd.
RIS IR YTdET GEHIT ASHT RIS Bed. §
SHITRISTIYRM HYRUIU degdl Al fdhal qEmal SRaibr
UTA@ 1R HH! HRUIR ATe!. HHT TSI T 2% V& SIRd

SHifRIo IR, Sifaiad Sleifarsrsriveg sifde Hgr
TS AR ATURYY SaRIS 33,

91g_ YaTgTal dis-ig &) Scidels dRRdl UhR, dIuRuArd JUIR]
T AT T 9 Hed SaHR HISR Jaae 3.

IBEEICEI] M d¢ Jd 10 L/min
Y 9 e 15 L/min
MO TS W ae gd 20-25 L/min

QU SR TG, TdTe 390 90! fadeha dalse 3Ry Webd. BRI
T YTE QU SR S A MIG SraAYd aTeR .

GMAW T ST-I%RY qTURUGRITS! Jaaad arg SAToT arg fysror

T, R = TS

Sfegftraq 3T 0.1 39 (2.5 o) STE; Waray YT SRl ST 3fTeh RRURT; T Yhor
75% gferad 1-3 $9 (25-76 i) STS; SN Ual STRd IWIdT S92
25% 3T

qia e i 3 TS 3T RO UGH HRT; 1/8 59 (3.2 i) T STEIRTe! deg Yerd aiTa f=or

forg g

TREH 3T ST Wl Plt

HIe W, 3 5-8 TSN 37T FRRGT; 31f% 5d 301 FEvig de8 gd IR oxd; IiTel ThATHRUT
%CO2 ST AUft T, STEXHBICT HHI HRd; S =T ga-d I el IRaFT ad.

FHH! e T | ST 2% it 3SIHICT HH! Hd; ANl HSHUUI UG B

A Tl 3 TATE oMb FRRAT % gauard oftr fAgzur eRva”rg 9 gd, dnTd
1% S{TToRTSI THATHT IO TOft T TR B, TS LA KRR BicT HHT HRd
3T UIdes TAAY Wid ARt 1% Siifeae Ayomen e sih fRR,
2% ST THATDHRUT SO AT Tt U Hrd

SgftfFamare, | ST Sffor oA 3iic Bedar S THIYHGRS T -3l SIS RMe Hedar W fad oid

wRkey, Fea | :faaw

31 e iy erg

HIE WA 3T 20-25% CO2 1/8 39 (3.2 fiydlh) U oot e, fadeseaiRiar I afed T 1dl; fva fagpdt

S{IOT TER; ATl Jde

€07 Bt 311t T 0, e AT e, R e

A Tl 90% BIfCRIH 7.5% 3T | 7ot WfadR T8 IWrar uHIfad i R UHTa ATel; Siexah e Al forT fagdt;
2.5% CO2 T 3Tdh FRRURT
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CG&M v _
ATSY (Welder) -9 Acd 3T AfesT

TRIATGY A1t Haled 1U3RT 1.5.73

IR PIs ATH AfeST (FCAW) - Ui, BTaeT, afedT araR, AWS JIR HIFST

(Flux cored arc welding (FCAW) - description, advantage, welding wires,coding

as per AWS)

SfE®: I UTeT=An Rad! gl WeH ®Td
. TR D18 3P AfST TP HT
. T BTS 3P AfSTHA Hed S-aBET UHR TP HIA

AT HI3R 3T IS (FCAW) Fig.1 Bl T 31Tk afce™ ufehar
e UMY SIS Il W PR IR U
SIS IR SfUT T U EXEIH VAT FHaied HHFIGR TR
Bt T,

Fig 1
CONTACT TUBE

NOZZLE

SHIELDING —___
GAS 7 /
Vg

FLUX CORED WIRE

SLAG COVERING

SSES==—

WELD METAL
FLUX CORED ARC WELDING

TfehT=gT <1 U TR TR, U Yotb-2iies UhR (I
Sffaied 719 ST Taad 31Te.

19 e UHR FCAW HIe- Wi, S Hgerga Wia sfor
WY Wiern fETEE gue, ersen 3l feies
GifgrRMHe HiddT THT0TER ariRd S

YT, Aeh- RIS TR FCAW TBId:HTe LI Afc st

WL20N157311

ORI STl 307 a1 YHRIGR ITGd desd [uradl A

19 3fies YR degqueT Aoy 3rd.

JUHIU-GMAW SHTT0T FCAW T3] aT0RedT STOTRAT Sudunaeia
&g W, ST Trd 30T s A= STUDHTHId 3Hed.

oIS S aRRATS! dTuRcrel! Afee T erd SiedbTId ST |t
3R HRUT T AISTerd! TReT ATeT. AT, e HS qraRETS
IR RN BT AT A, SR IRRR SR a1 -
AIGd] IR HRIAD BiteT JHTd HRId AN,

FCAW HeH YT RAIARULFCAW T T a0l GMAW
ufehauem e R oe. FCAW UfshaT Hed TRt aiF
g gEATRUL AU, Sl faTHed TTSe gram WU aifferd
3Ted. FCAW UfehdT Hifers ar—R GMAW 10 fRRR {80 e

BId. 3 P wmieew AUfAY, TIHR OIS A8 Siudic
TFIHRAY TGl FCAW Hed SRR G A& JUaTel
TP He<drdl U WU 31T THTAT HegHTT SryciedT Teay
it IURYH, SIAHE UEReldl 3iTg. Ueie Ul Had aikich
YR TR Hie dERTE AfesT HRaFT feddl. Fig.2(a)
U, $ersd aRYe TR Ui’ 8Id ATel 31101 Hed g
T UHRA 3. Fig.2(b)

Fig 2 _
=—METAL
2A) (2B) SHEATH
—+4— FLUX CORE
L
FLUX POLE ARG
& ®

|

(a) BASIC WIRE (b) RUTILE WIRE
APPEARANCE OF FLUX POLE

T Pis 3T AT (FCAW) A BTIS 3T dleeifegT g
TRV 37T AT TR,

? 94 feET RUdiaR TR Fd SIS Tebel.

Freigret ST T IS 990 I dRT dIGe!
GRIRT T1g SR, T I SfHT &3 3R,

Ifesgds QT U HH TR,

I Nead! U W5,

SR Al Ufehaa ga-id RIS o Y 3g.

TR D RS IR FIBRUT:eaeR arRAS JAIAY Sreen
TARTH JAYT SR A6 TSR SR W1 UGH HR],
IS YUY HTaRAD YT Tch 31 Slsfiqiiore JHIIy
H0! 3T e FRURAT U SR ATiRar St 3for e
TREMUT FRUTTS SHTARD TREUT HITH TIR HR0 GHIAP 3R,
ql

TIRT ls Iy 3Mdl @ Bl WKid, @ g Wia 3nfor
Ry Wiee f@Tadt sftr g1s BR s rars!
IUA 3o d. TRIRT=IT TWRaUTaR TR IT IR Fersd 19

Pl oS, Uahd.

WL20N157312
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ICRd T e aOUHd o Araiquaret HfaR™ FRTel
& 3107 i TUTeH SRATd.

I T ies IR Tt 31 AR, TR WRfiedardt
IPHT TR SHATIOT U TR i o ST,

Aed s aHE BRY HH G JaTg RIdld, T 9ch
RS TIE UIas SMfOr Y iy erg, ar e $iinie /co2 T
s W W TR GdTd. o fHHM Wi TR BRI AT
B Wil BT AfcS TSt SUTs 3fTedl.

TR HRE I YA ST Bie 37=1T Gl ThRId Judsy
3. T ThR H: disdH Afdd S, aR gHS T
UHRAT dRIGR (U Fallel d¢ ATl TdIied JbR) v
TG AR,

FCAW SIS
AWS D1.1/D1.1M-¥EdRd dfcsT B, Wia
AWS D1.3/D1.3M-¥dRd dfceT s, Xie Wid

AWS TR FCAW HIfET

PUIS S e

AWS B1.10 I [AARIGRT qURIURATST
ArfeRid

AWS B2.1 AfeET ufehaamdt quiter anfor
HHRRIE U=

AWS D1.1 TFRT dfeeT (e

AWS D1.2 TR dfeeT (Aegrafgm)
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cgamm

ATEY (Welder) -1 Acd 3iTdh af@T

TRIRATGY ATt Haled 1SR 1.5.74

Tt fafay SIS $16 TR FHRU (GMAW) (Edge preparation of various

thickness of metals (GMAW))

IfED: a1 uTer= Ract TR waH ®Td

« GMAW T T Tarst I

. TIPS daRaTS! fafdy yer=ar AT ufshd= quiq =

I Aead! TRt GMAW/CO2 TS Thed o ARE &1 a9 SiecHIdl a8 SITd 400 o 450 3¥d! Had e Hed
YT AfSTNTe! Hel Ul We gEUE RMices Hed o 3o afce INITe! aToRedT SIURAT 600 =T gaqd (R 1), fafay

IfET uforAuHTOR TT% &l STdTd. CO2 dfce = aradia RiTd UHRAT AfcST UfhaITaT TawI® FHIoRT TRl

Fig 1
MATERIAL
THICKNESS MANUAL MANUAL CO2 SUBMERGED
METALLIC ARC DIP. TRANSFER SPRAY TRANSFER ARC
0.9 I — |
[ ] [ ]
16 o
-
2 il ]
16
L
60° 60°
. SR [ P A |
i e
L =
. ) 60° A 80N
H 1.6 \—\—‘——l—‘
[
60°-70°, . 60° \40 !
10 >
PN "\ /] O T\ /T
186 16
; d 5
— ] ===
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D FAV AVA EE§AVA) /D
2 4* H 24 ‘ ‘ 16 ] &
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CG&M TRRYRY ATé! Halerd fU3RT 1.5.75
TS (Welder) -T7T Aed 3T AfeeT

GMAW Eﬂ'q HRO 3ATOT IUT™ (GMAW defects, causes and remedies)

3fEP: a1 ureT WA gt 9aH wTa
Sifr Iussor
’ ‘)))}))})))} IS dievlass U8 d gy S0 L.
HUTH SR FYRUAT Pt

RR WIS il qU ST TR, FHH! AR B Tl (HasT

Flees YU SR TR, FHH! Flees JuR FHaST.

TS AR (RS #M13e) QU @i TR FATS fIEIR AToRT (e 3M13e).

HIAMET g ST TS, AfeE™ FHRuadf ST gEHTTERIS Td 90, dd, sidrdT, T, U,
SISIBITCT SIOT |17 BTG T,
TS T,

afesgar

G| T
HHTH HRO YR Holt

g AT ASTHYT TR HIGT. TSAIS] 114 5oy JuTl.
T 311 s AYS HIg Tl fadesad U1 U glsudd desa Jact
HUYTSIdS Sgeh .

ECAEIRIE ST U =M 719 TRy, et e g,
A9, BRI dlr('\S.‘I dIIR dTux.
AfeE™ FHRuaydf ST gyHTITeRd 9d W, A, s, 1w, Ue, Hifd

HHTE gh Sl Tiers. S{TfOT Y107 BTG TIHI.
SR SrafTfare s AfeS T arR aToR.

I aRR AISTer=T dTe} QU Aid U™ T aRR ArSTeraan Udids (13 i) Uem S A6t ard @t .
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3qut Hera=

Fig 3 &mw-a@%&w
I 9§ QU WS SRUGTNITS! T
P :
HHTH HRO YR it
FHUN Tieres. ST HRUAYE! HTHAT YEHTTGRI 94 I, dd, e, 7S, e, pifers
SATFOT °T0T BTG TIehl.
3{TRT IWT STYE. J Flees Jult (ST 3M1fOT/fbar arR Bis Tt FHTAIST B,
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Fig 6 aﬁ-q-a@ﬂméﬁﬁm%wm&ﬁ
g % Tsdrd S o1 Ried® Jgd ATgl.
T SRV gUrRre Felt
SR IWIdl 37YC. FHH! Flecol YU FTST T TRR BIS Tl HHT B,
YT 47 dTeal 31for/fdbar fR &,
Toft =1 Fgtaon

Fig7

fapeit - AfeET A des Heard e of 98

WL20N157517

T HROY YR Felt
T T GEUTTGR BT YR 21 fhdT g BTd aToRT,
fapt
Fig 8 faETu - AT M I Aedd SMHad o S9ar HI
UrSd BAUARITA! o,
T HROY YR Felt
SR JWIT 3YC. oY Hed [Rydld Squardl femer (@) T,

T SRR Y= HRUATYE SHSTAR S b I6S §+7al.
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CG&M v _
ATSY (Welder) -9 Acd 3T AfesT

TRIATGY A1t Haled 1U3RT 1.5.76

AfET R IWrAT $9Ye 30T SWAT §9Ye FfAd HYvard & (Heat input

and techniques of controlling heat input during welding)

SfEP: a1 U Yad gl 9aH wTa
- SWrET WU &= Jqivm.

Jestied, MEifeT, Iurar uHIfdd S, Sexur ardm.

IREg:3fET XM, g uTq fadevaran fagudd TRA ot
STl SHTIOT AR ¢t IV US B feretl ST, des s Fii-edl Sigesal
UNT SHTd HH dAUHEMT TRE Sl Sial. ages ARy ewmd
gRad g8 30T STeg U'S STeIaR, TS T SATOT aTdTax et
U8 UNTIGH U BXITRUMes, FUTET HSH YN TN A
i UreAiaRe! UM .

R IopTes YHITAd FTcied] H& YT il "SI HTad

THR qhURIET RadedT IV YHIUMTS! U Iqd ARTeRid
U &1 H& .

AT AU Fed: AR ATIEMd R TSl degl STl
THT YR GO YT S, SISm0 groft SaRIaR aTed,
UM d ATTHFTAT Cha e Wl algd, S STGR aX]
SIeET TAId g ataaT ofidl, deg] e Hed SWIdT WA Toe
TATIS ST, de8d YA HH! T 3178, TR desuidodid Wed

&7 TEUIIA. B SATE! WP 3R B HSHUN 4S §I0ared] arla’
P Yo AT sxvamrd! W-gificT $fr Sexur™ arEe
IBRENESIERNIASIGIA

FHRUGNTST IqH Tl T U HROIRTS!, des-dR ST
JUIR el ST

ST 39S dfceT Ufhdd afedT SfbgR QRAT
TeltaRe Ao ST, T, T 31 ol AfcSTTS! aTuRat S
el AT Pal AgHTd gIad SITdTd. (3l o 1)

Fig 1
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WORK PIECE
LOSS OF ARC ENERGY
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RUH 3@ SITUMRT 3T aTRat S,

R U Jee<h Iwrar sYe afesT ufshadt srferrar enfor
3T Heoll UNBHR B Trotel! offd. TUH, IWIAT 374C qarad

AT dTed 3G

TS SIS U el 1N Wed YA 3R[E! dIed SR, Ul
It N faqavara faguen St HHTd duaMHTadd Uigrad
3o &% g

IUTET TUTIAT &7 (HAZ) A Siec dOR SRUANT! aruRa
SR Solf 99 Aed, dfeeT fhaer SMfor ardrarRond arge

it e, fafay e Tshien sya O srIdedT S Aeesn T
YRTTET SWTT gHIfdd &5 (HAZ) =eUraTa.

AT XEH, HAZ ST v 18t 1R Sfea e ST qung
Fad gHadl. 9 TeRIAR AT yia T ed dgu HAZ
T UIATHE HRUMYT 3.

afedT urfd Tred BifeT Ye, UR¥R arg|E Sfdr Hfei Y
SST=AT A0 gob JHd I @itd UHIfad giard.

TS SSTAR:ATE SlecHED 3 I ST
1 9cs Hed fohar fAif¥a &7 S Had: T ifiwiss TR 3118,

2 TGS ArsAdl AR a9 Heandta Sifiifda g oY
I Aed faqaa oe Ry fher wriiaed e Al

3 3Rd: fAdad S Sl HHTT dUHMNE YHd e 3R
31fo,

4 QUH JuIfdd &3 O fadesa A8t W 99 ugrfEn
ATOHFTIE S ATOHHRTE YHd Iohiel SUehid X8d.
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IWIAT YA & 10T dhes BIUTTET &ichT BT <TeaTdl

TS YTl U, S YHd Fehre] IR Aeafoied Jad
BIcHl, TET IWIAT YHTAd & TUrdTd. Th FYAGR HAZ. (3 2)

Fig 2

HEAT-AFFECTED ZONES
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OC ! TEMPERATURE
} T~ FOR

i 271 METALLURGICAL

| COOLING CHANGE
I
TIME TIME

(b) OUTER BOUNDARY
OF HEAT-AFFECTED

HEAT AFFECTED ZONE BOUNDARIES

(a) FUSION BOUNDARY

WL20N157612

KEY DIAGRAM OF INDOOR SUB - STATION

gSodl 3 Uldd! BIH®RS 3ilg. ggoH fddesded!
I Yo fafdy Wididbgs WA O, Sadciesl wad
Fegrame fhar M@ Tawd oiidmar, Ser=n gy HieR
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STIUT 9eS Yo HAZ HE SIS Rdhdll SATHS hdb BIUdTE HIGT
&1opT ST,
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UIqcs 148 GG ISd UHTUT WIHTIAh YUl B} S0l IO Arges
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FCHT Y MO HTe THIed el IRERYAIE it 3 q
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CE T I &RIR, TSl 0.48% UM, 31! He Mded axrda!
% BIUaTdT I 1T Sl

Fig 3

RISK OF CRACKING

CARBON RATE

FREEDOM FROM
CRACKING . .

WL20N157613

CARBON EQUIVALENT (C.E)
INTERACTION OF COOLING RATE AND CARBON EQUIVALENT

quify, 9@ urqd arg Wifgfdn snftr fdhar a8 Acaudia
BISIo! UTaes! & THw gR v [,

HSh T JUR BId UG 300-200°C. WeleHes I
T AT P SIS G HTqHe dTg A4S
% BIUgrE dT B PIUART Hed 81, ol B o el
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B ghid IRERTGeS UM, CE, MADHRUT &R (IWIdI 3YC,
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M 45 YT dIIHM) 8 HAZ % gIoare SiRgiiar T
SUR e 3.

IfET=T SIS 3FTeR dcs Slise Wifge & fdhar arg
BASIGH 3adcls HagH 3ieR g sl Tl YHdR gl ATd
T Ad.

Uiglcdl Sexdes bighR-Hae Uiglc &1 Iugad 3lg ITe! IR
PRI 3MTed. it 3Med

a WieaT aTR des Hed 311 ST gHIfdd aamHed s givar

UHTUT B DRl I URUMH 31 dafee Hedioied -
BIdl, S AS ShiHITa UfdPR B,

Pfer Ye Raer de 3@d fader sl % 8 A odl
FeUgdIul §TeR U S,

vigledes sfipe et Bld.

? T ¥ied duHHEOET aR SUd S afesT e f3ges
ThaeR 813 X,
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CG&M j
ATSY (Welder) -9 Acd 3T AfesT

TRIATGY A1t Haled 1U3RT 1.5.77

IWrdT faavur 3nfor Seie ¥ gIvar URUMH (Heat distribution and effects of

faster cooling)

SfEP: a1 U Yad gl 9aH wTa

G afcST IWIAT $YC HHT Bid. SIgT ST $YC dled,
AT IS Aearwrd! A & Bl gl 3fr s arda arged
Gl - dIad 31U des A1 AbReaaRd Wesald
gld.

ArhRegRd qurquft Sfdr g aroaier afkomg s/ e
DI TG Bici, ST AETHR Trad IWIAT yHIfad 3for
TR SUER St S HH B Wabvd, TUT HH ATIHHT=T
UTATT HSH IV JURE T,

dleed afcET IWIdT $7Yc HHT BId. ST IWIAT 39Y¢ dled,
AT deg Beaurd! Midde & HUl gidid 3fir deg =
qrad.
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CG&M TRRYIGY ATé! Halerd fU3Rt 1.5.78
AT (Welder) -1 Hed 3T AfeET

wfefear snfor uiwe siféa gﬁzﬁz (Preheating and post heating treatment)

IfEB: a1 ursTeAT Qadt gl HaH =T
- Widte anfor v e Igw Ty H31.

 ifén Sedea fafay et Fig 1
SRR UisifeT, sasrrae Wisifd, diea tigifen PARENT METAL

DEGREE OF

e enfor @rar SERifefen wu afcgrar aneht fbar resTRAT
ST e Af & T HRIguT= Sigcdr dadr 1 3T 2 A

ifaeaTyHATOT fAfRIy aToHTHTe TRA SR,

m 1 CLEANLINESS OF METAL

i II Iﬂ " a: l ;ilé IIE I FACTORS DETERMINING MINIMUM PREHEATING TEMPERATURE

Ut AT °C
PREHEAT vs PART THICKNESS,
ﬁ% ftfg{ ?ﬂﬂ (T\I!E') a 16° E]'Eﬁ TNH DI CARBON STEELS

0.40
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o . ~ 030
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=

fafered i 90° z 0%
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§ 015
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0.05 -
WWW 2600_3700 %1 L1 111 111 -
1 2 3 4
I}TUWT aﬂ;{[ 150° - 200° PART THICKNESS, mm

CARBON CONTENT
UP TO 0.25%

FACTORS AFFECTING PRE HEATING AND POST HEATING

WL20N157811

i AfRTHR U guamn R wH ). Jaftd/asR EVRCHE
A dte Hed o GIVAURE IGUINITS! § IS 311G,
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TRA AT ST faRaRard Sl dRe 311, Hed ST 3=
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R G dfeS T G gl Ul Gl TR 3G, ABOVE 10mm
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- W W ggzﬁﬁgmﬁgﬁmgmm
- @ YT I ST Ture
- Wied AE
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YT TRY HRAMI [GIRTd AaHRITeA] Hgared] aTet STad:
- TRE IR &R

- ST ATUHMTE HRT TRH $edlHaR gal 38

- Y21 I YR HROY

Fig 2

L
A - SUPPORTING BRICKS, W - WELDED JOB, L - AIRVENTS
TEMPORARY BRICK FURNACE FOR REPAIR WORK

WL20N157812

Fig 3
9 IF THE FRACTURE IN THE WHEEL AT "A"IS TO BE
REPAIRED, THE PREHEATING FLAMES SHOULD BE
APPLIED AT "B" TO AVOID CRACKING.

CRACK A

WL20N157813
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1T 2 4 2 2 2 3 3 4
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- UHSHHIUT HH HRUTETS].
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uie fofé:
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Bl ST, B deS fobd T SO THIAd STHE HIUIATE] SR T
TR Had B ST GG IoH-URT Hics il Uit HHt
FR. § Had BRICH LI aIRd 1A, 9 g Hics
$h1chT Bl Ueh T fidT 31T, 8ISl e sheb Haaeiiet Wi,
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CG&M v _
ATSY (Welder) -9 Acd 3T AfesT

TRIATGY A1t Haled 1U3RT 1.5.79

AT SRIfqum=aT o= aruR (Use of temperature indicating crayons)

IfED: a1 uTer= Wadt TR WaH ®/Td
« ATYAT SRITIUI=T haT-aT aTuR ¥y HR.

ATIHE SRIfquI=aT shav—=r aruR

iges Sie YA dag $HaigR duNd ST dhd. B
SiieT hediak A1 hai-a- Weife sruayd! dred s-ac
ST 3T e gae WigifeT araTadd Ugeed R A
S glard.

Fig 1

ENSURE EVEN HEATING

TEMPERATURE
SENSITIVE CRAYON
MARKS

PREHEAT PLATES TO 200°C USING
TORCH OR FURNACE AND USE OF CRAYONS

WL20N157911

T gid IRd 3! Wie 3axged Wi aumHE TRA A
3. AT dTYH dUIRIUIETST oTdies HUTE hald Iudsy
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CG&M v _
ATEY (Welder) -7 Acd 3o e

TRRATS 91t Haled fUsRt 1.5.80

JSadT 3T AfeST uftha=lt v IUH0 Brae T Hafar (Submerged arc

welding process principles equipment advantage and limitations)

3feP: a1 ureT W gl GaH wTa
. gSAT 3P AN aa ST IuahT T FHT
. SAW Ufohd=ar AT uftha quist o1

gSAT 3T AR aa-Tars b ST € U o
AT uferan g St SR Aed sadclis 3N dee Yd e M
TH 3MTch dTORG. Saldt 3ffYT fadesad oTq ohuaear. Uger
TARTH &b Tuad ST, (3Tl & 1)

Fig 1
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LTEN
WELD METAL
BASE METAL
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WL20N158011
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SAW Ufshdd HIoE daRY: 9¢ deguyra! HIamE! dar! o 2
A CRIATIHTO 3T8.

Fig 2 2
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Fig 3 u
i

SHOWS FILLET WELDS DONE BY
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AfeET T fohar AT g2 Wudh SqEgR Saaciedl HIEER
ATYTETST AR HTeR.
.

TAR] YRUT B3 dl HHMIAT SIFITR WIS, TTTUaRIT saawT.
gieare AN STuaTe A1eE.

TATE:gSae 31 AfcSTHE IR Ty § SMUieR RRad
G uerd Srdrd o afeST GX Higar yHmnd arg o
FRUIT & SRS TSR Gad Sard.

U AT YATg -a18H 3, T Segl fadesdr dagT a
AT FaATeHI SRl 10T I FaTeT™ Sl e,

TR ARHSANT g SIUaTURIT 68 Yad TRE0T B ST
W TR gHIfad Hd.

gATeIS:SAW T S8R fdhar g% did dftd 3fs fohar arR

SAdCIS WU ATIRE SITATd. § SAdCIS higd [l JId WReyTd
JUdAY 3TRd.

2 d 8 it e A S ISy SR .

AT ufhan (3 URVARISH:3adcis &unuld HramRl
Tuds Frerdt AT 4TSt AR Sae Sl

3TH YRY:TTH FEIS Jeaedl 3N AT b &
PO B3 315, Figrdr IRy fdgar des g B0 Hgar
3Te.

e dio? a1 dAEsSTar aTIR S 3Th Y& BRIt
Ugd urass:10 ol o Wa diexdar Jd daal sid.
Sigear 3axad fowrull daa Sd SfftT gaaels arR gad
Tpford BIsudfd raR Wreft Peft Sid. AR Tty SATaell Sl
31T ST AT Y& Bid dgT Wi AR bl Arge! urasy
RRAY fagd aTg arg d.

IHYN, T 93T STl TR SIdH o 37T fddesd.
TIR Hadl! ThURT T B S H IS RS Scied!

R 391 TR TRA W 1 SaFIST AP AT
gSa 9Tal.

T 1 AT 2 HeH SRITATIHTO e, He 30T afee T it
AT .

PTG TeTaRTH et U 3M1dh AR dfea T e B,

Tl afc@T 3N FIaT=T SHTBIGARATe G dhdl Sl HATOT
YD A T o fhRa. WgT JaR g0t 31T Yeard @
AT QY TS UATITS T YR SO JHTGIITST I 311 3101 =
3 e TR, (R 5)

Fig 5

WL20N158015

ATTACHING EXTENSION PIECES

SAW I BTIS
- I gulle 3% Aed
- 3 ST X SIfOT It

C G & M : 3T (NSQF -Iu1e5ufY 2022) ToRATEY AT Hafdd s’ 1.5.80 171



- W R - IWEF U TR ATE!
- reT fobar 4R AT TaferSTary 3dh AfcsT ufghar Jure Ryt anfor afawr firde

172 C G & M : 3T (NSQF -Ioiasuft 2022) TaRATSY AT Hafea fUsrt 1.5.80



CG&M TRRYILY Aol Haled fUsRT 1.5.81

ATEY (Welder) -1 Acd 3iTdh af@T
yfife AT ufhar, YR, 9, Iusol YfHe fAYor yprR Sfor STANT (Thermit

welding process, types, principles, equipments thermit mixture types &

application)

SfE®: I UTeT=An Rad! gl WeH ®Td
. TR Yutge ARET H0 T B

yfife IfRT.ymiEe § TRIS fAunTd Aed RS (WHEHId:
e Sfagrse) SMfdr o1 ol FHRUR "ed T Ay
R 19 3Te. (Sgeseides Jgia fgfiifyan). uftfe fasomag
ST AR U/ U ST 3 Sfiadlssd 316 U

3 YT AT AR SIUTRAT YfHed g deas BRI

YRTAT SMHRIGR faded 3d. SPRM Uraexdsl qH=ia:

gIgex daa HURE™A fdhar stegffaa for sfam Riawgs
i YT 3.

yftfe AT Rigia;ufife & ufsda ardia goamdt
AT SRS I Hed NS (3 Sifags) fdr
YT BT RO Toic JTAHE IO RS R
. (fegfaftam) uftic Mo wer orft Sadd SRRy
a7 aueT yoaferd FearaR. wfhar dgul Hyona TR
Td€ IUMI 3Gl 2760°C (5000°F) I 25 o 30 Tdhald dlg
TP %d TR Jaad. [HYUNda Hegii-e dg sifaassn
SHTTRTST 8 TehfAd Petres, o SegfPrT TS S sHad, & T
U $TH BRa i e v, uftfe ufsrar & wagiufife
ufehar 3R, uftfe AT G TSR 3R

1 @Res fobar U=R uftfe afe

2 AH-IRR yfHfe afcSTa wgeH
IUHI, AR ST RasT

Yfife AfeET UfohauTa! GRET qRAST Saxad 38
1 yftfe fgor

2 yfffc 3R ugs?

3 I (foefe T, Bie M- S 3.

yftfe fagor

fafdy B Uz AfSTdl Wald WHIuel aIIRA S0
yftfe g 3med:

1 gyt yffe

2 Ty yfife fhar wifsi ufife

3 PRe A yfHfe

4 ¥ e Wabblers

5 d dfegT uffe

6 dfcET Safacd HraRHwIe! Uftfe

yfife afeSw ufthar: IR FRvaR S Wd ST ToTURE
qufutl W Hd SdId. 9 FedHR, des HRIGA™ U

URTTAT SMHRIER 1.5 o 6 FHl=ar SidR™ IR drdrdd. gean
T U Jesdl HUT FGAT §9901, HT FiearHiadt Whaedt
el AT IR Sl STl SHATIOT STaRT e e SO ISHR UG
1l SITATd. TS aTes 301 AT exe T gadh 3rmd. T
Ut TR, TYAT TG OS> Wdbdl AT I a1y Jaa orss
e, TR, AT fadesvarTdt 3fr Sies- IR usvarra! g
AegR AT Ye-idl SWidT faell 9. dess HRudr < T
BT TRE RO TG S ST, § YA WIerert US §varag
Ufaiferd HRd, HROT A U U= Yushid 3Md dR o9 glsd.
TRIT T ST AT &G Bl 3HTe. AT, HRISHE YHiSe drel
1. Uftfed g™ aoi U foaredt gamid 12 9 14 far o,
AUy 1. RIS dexid bad LA Iace SRd 701 AT
UG $HRdl g fadesaidn Urq siiae Srdl Ul ufdafsaandt
A SFTST ITIRAT SITell. <IUT U WU S 3ifT e @R
Hed &% SqH Uad @ ol oI, Hed 3% Whac! ares 30d
3. yHTsc=a o, S SRRM auEE yrfse HReaas
3T ST, YHTgeAn T foaolt Tsaferd bearar Ufehar wqul
fArsond TeRd. yHfsca dig SUMHS dees BRI HITE
tigcs i fadesard SfoT wgei afed T gid. T 9l IR US
FRUATR R 3. B crdg Ty 3nfdr et snfor deg
QU BRI, (3MTctl 2 1)

s R, War e diseR Ugd SiyvgmErd! nfor safdeea
FHHIRFTS! Bl S,
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16. SLAG BASIN
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CG&M v .
AT (Welder) -7 Acd 3P afegT

TRIRATST 9ot gared fUsRt 1.5.82

afeh T %UH TfOr 9fhT IRET ATUR (Use of backing strips and backing bars)

SfE®: I UTeT=AT Rad! gl HeH @A
- S fewy 3T ST IR ava T =,
» SifebT e 31for aR= AR |

C2IRE2])

U1 SfhT R 31fOT & SR aTUs <rebl.
WTelTd e TR 3T,
Fig 1 LONG STICK-OUT AND

ARC LENGTH

WL20N158213

WL20N158212

+
"4
|
3
%
]
i

TR
AAHRERERDT URUM SRdld ORd gifee™ a4
AT T AT G1d HeaTue Wad 3%,

R FAGURIT M S gIoar=dl uigdiaR IWrdl SR
31T fqees =l THTa SfT fierss feaRM dqul Jmd
HreiHe Aaiiy seerd gl

ORI BT SicR ISAT fyaRor g,

Fig 4
a) HOW TO REMOVE BACKING BARFROM BUTT WELD TEST
CORRECT ARC LENGTH
AND STICK OUT ’—‘
) | % |
c) B i g
ARG IN ROOF ARC ON SIDE WALL 8 <
z 3
= =z
g | | =
= g
=
Fig 2 Sfe T fRew ST aRar AR

T g eT, TN fohal SR Saa-Rid ARt afcs T gay
PHRUANTS! ST AN St Sifd. AT SfdhT UG iies@d
ST,

T-HRE sfhTT BIR b1 & L AfcETHE IRIR
IR SIUIR AH-TGRIEd sfdhTT 38, @ IR S Siegl 99
Heaue QT des Hed YUl UGH HRUgMNIe! Y axgde
T fohar SiegT Ut UrEed Ut aes HasT el savae S,

fadescied dcs Hedd YR GUaRTa! il QRi&d Sauarara,
SHeTaR M A e Sigcadl Arid aTed fdar sade!
W ST Saidel T dfS T SSr= Gl dTe[al dadd
Yifged fdvar IuaRuI.

PIe! Tieaier dfchT ¢T BT IR STar? AT YA arear 3for
9 .
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Fig 8

BACKING GROOVE
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b7 SR fbar U SEW T UGl YR S0 3R oY
TR 3d 10T I8 gul giara < Saad! Wig, [dhd ST
ST Ut BT Sigcdl HIREET YR SRl §fh T (Ugh) 8T YTan
s Pl 35 Sl des SigcaAl AN STy Sdd Sdl Sardes
faqeaen urqar Siue FeayA (Seu) Treodl Ad. 99 Headt
100% STTS! deg (quf yawn) gR shseh et 312 ATt @rEh Hruard
& HGd P,

Fig 9 SYMBOL

BACKING BAR

BACKING CAN BE REMOVE
AFTER WELDING
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Fig 5
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FHd1 Ad 30T I d9H B¢ TRIB B G5l des BRI
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cgam

AT (Welder) - T dTReH 3T dfes

TRIRATST 9ot Hared fUsrRt 1.6.83

A.C AT 3T WId TABIHR fFEBIAR ATV Sgex UPR dfes T w=iie snfor
BTSN GEUTH (A.C welding power sources transformer rectifier and inverter
type welding machine and care maintenance)

IE®: a1 ySara Yadt TR el @A
. GTAW Ufshad a<a |iT

« AC/DC AfET IuSRor SATIOT Ydiaar TieaTedia B T B

« GTAW d BTUe 3Mfor die i
« GTAW Ufsha=T aTuR Him.

uferd sar fafay A14 (Tig)
T dTRe 3T AfeSTran sfasr™ (GTAW)

GTAW afcET § 1940 A GUUT HEgGTAT goardiar fasRid
FTeTedT GMAW YHTO! .

GMAW 1 fa®T walul YRl ArHll, 3a1. Sfegfifag anfor
TARETe AfETHe) Aed GIUaMTS! HRUATT STel. GMAW 31
AR TS AT I 10T I = el AR fafqe e
TRl 31T,

GTAW o IHHId: TIG (STRe ¢ 119 afeg™) Turdra.

el dfeSTTea fahaHes IdTe STauare] &Fdd Siid WY
TSl 3118, SATRIT 1940 =T 3¢l ad faaR defl ST gia.

IfET=AT SR YSRIYATY, TIG Il TWld, Tedl Plel IuH,
HAYd TFABIER USRI 36 S 3= saaeie Joil
Wi d 1 3R d.

3fTerar

Aermosht AfcET gt ue afcsT ufsrar e St IS wia, =i
T 31fOT et < aTuRd. IS T, TIG SrdedT @it
dIoT Raal SITd 3T Sl SadedT SR Sadaered faat
ST, AR TTREA SAdeS T THUN GBI SAfacd 3D
TR HaAT ST, TTReA 107 AT 39 719 s (sifera ary)
SR SUNTAT SaURIT W& Sffe. Safdgd 3 30000 Td
d9qE A HF YHdrd S g ST U biad RS
JUT 3R Xhd. fher IrEftae fhar lReam 99 dcaqd
SISUIITST des Yerdl diiR &l SIS, Kravall.

Srarmgit Ufehd< IS Tielid THM TR -

1 3r6a Hfsd aib

2 TR AT AM-TRY YT dTe HRUA &

3 RS dT0Rd A1 fobal Wil Wisd el

4 IS YA AT SR TREOT PRUTATS! RMfeET 719 AR

5 Clamgel dee 3% Ued ARid
6 TIG &R 0l v 18] TR M3 TR B bl

TIG Wfghan 1 U 3idd Fa=niig ufshar og off W des wsd
ST A S fhar gul HRugr saadhdl T9d. TIG
IfETaT TR TG3(d 0T Whaferd TIRIAATS] el ST,
T,

ufepa quiF (= 1)

(13l dfed SRIg! Wed Oiid, 8 Th 3= Ufshar 3Mg St
THh TR-IUHTY ARe JAdIS SN A0S HRIGATAT HFTI=AT
I RIS SO} 3afaeds 3M1dh TR R, SN YHIfad &3,
fadesaral eTq MM ETe 3aars § Ud GTAW TragR HRaeT
HfohY AT SIbegR AIdIaRUId giid SIoaTRgH IRIgd
3{Ted. 3Hfehd Ry (ATH=I: 3 ) Ffspa smg favar @ra wfha
RS TUreHlR FHRAr g, MR T I side
IO ST SRUT=A gadid |iohd O I 0ard
BT HRd. 3T 10T Bfergd IRW 3ifehg Iy, IR agEEd
™S Ufdfshar ¢d Areld fdhar Teha A Argld. i Wiy Ad
et

30T UReRi 3MRd, ATSRaT 3Mchei HHIT EXAHT TR

SdTd. BTl geAe JaNEl I dieaudNel grged 19
SISl 9S> bl

Fig 1
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GTAW TfshaT 3000° F Td aTqAM A0 & Wdhd. 2rd hacs
FHURHE IWAT ARG od. dt8 daR HRUINS! fher fed
TGS 3, d i afes T ufhdd shied Siid Ard
TG 8T Sied SIS Ydhd fdhdl SaR URIRUATHE Bicg arRR
PSR aUE SIS TS, Xdhd.

GTAW T dTR d, Ty Wi, Fovd iy urg, eraciam,
PHRUGTTS! bl Sdl. GTAW didl o fUdes Sffor weaei i o
T W AR e 4T G Ui AT a0 e Xahdl.

e AR wrag
TRAT g GROMH IWTdr-guifad 39 316G gidl.

o W AR - A1 Ulhdve Taaad! aRgedl Alel; S
fadesdea des Yo desal €1 SRy HRUIIS! HIUdra!
BRI
Wexd faqesad Tiegd ATe! Sl dees dhald Wi giod
Ui o e HIUde] Wi JUR gid gl
e a1 woiaw @i afcET, HIeT YR TIR Fiawd. quIy,

% IRY Yed SR Xddd S °idd Y At
BIS HdId. T Sidh 3T R0 gdhdimeA feom=n
DG RUNA g2 odl. faviva: waifed oW, ard
YIS GRaS ST STl @ .

. SR DIV M AfcST WichaUe SR oTq 30T e
fiyyor 9 PR,

Sfiéie afe aie

- SR URPUUET HHI TaTHET A,

. U fFer Aed fEurfRRE &

. BI-SIT IHGY § TS DI 3.

. SR URBUYET I UV fbru.

. JUSHROMHT fbTd 3R Ufchaitan SR 31 Xabvdl.

. Tffed urTa AfET FRarT SifRiee Wefd arg daR
8IS hard 30T fARITMUT 8IS Tebdlld - &F AR BRI
3{1oT/febam AT &R 3MfOT arg HIg STHUANITST 3Tdhar
RS FekiTd argdTeT aTaRT.

TR IRt o @ Tt e afe
T ST S 31 AR IS IR IR 3R, | Tt 31 AfeETTgR ARt Somst I SRfY 3 Afcgaen
HHY 3118,
Prferar St a1eh AT wriemar HAt oM | R o afcST St ardh Afeiden sifiiew wriem o
T SR 311eh AfETRR fohwd Wi 3fme. Tt 3 AT SR b e S wliie s
S TG
SRR et o AR SHTORE e BROTR | TRl o AT SifeRa S o,
3Te.
EREFEEIENT St o AfeTHeR, T PR AKTS, |y s AT, Thad AT SAILIS ATURAT AdTd. HRUT
U AR MM PICS TAKNS AR | e wprie e vaTe Fad Sereal,
W% AHA HRU GRAGAE  garaar
Seqdl ST WHhd
Ul fQUNT= AT | urdes favmTen afmardt SR o | urges sz AfcETaTdY Tt ek AfRETen Wy e S
T W fae <. T,
RIS SR MM PH FHRIAD | g Fiie BUH F1 Ha
3.

178



Rrfter SRt e AW Tt 3 afeT
SR ST AU YT ST SAfor | HIFT FHdTd ST o HY 3¥dl.
TUAD d iU 3y 3R,
visaas, U T | it STRex fobHd SR SR SO e | wt e R fhd et o, ah T ST Ed B
U Tl SR 31TR. 3R,
e SR o AfETHED, Sidhaaal U | Tt 3H1dh AfET=AT STadid 31 sl TR g dd gl
TR erme enfor ot wewUU R el
ST Qe gt
GTAW TIfshaT 3fifor Suamvor - < T B ity Rhfenet
TIG AT Iyl (7= 2) - ofcE T @dacrs B
Fe Reice ()
Flg 2 FLOW METER
/ AND REGULATOR
O
COOLING WATER (==
DRAIN . @ @
“— — (F(IJILET%?\:H?OL EIE_ESTRODE B_lm ® © o
BASEMETAL/ K
\WORKLEAD %

ol Wl

TIG AfcET i W=l GHd SIBIER YR 391l TldagT
QU Al gee M g Sl aiiR 3fS-3{1H Hcaag el
i TIG g, 341 I« IRARAl giHe fy/fdhar Sift

TIG AT HeIdwa Siacsolae AR fed 3R d, TR T
TIG JfET I Waren FHAR TIG Ufshar 3ifdie fRazviy
3foT 3iferes Uidad Sedn 3R

Id TIG A TH MY JAM 318 Bt d CC (Constant Current)
SR Ioll W Med. ardm 3 Wad 3HT3eYe JHTIGH UraR
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IRT amps ARG aXd. IS s TP RIER ®@lecsl aX
fobar et 3.

TR W dfRTeeR3r3eye WY fdhar @i SfisR ab A,
20 FecHawA 25 FlecuT e 96d Hed™ 135 amps T 126
ampsm&mwaﬁ.mﬁa%mwm,
b A AT AfcETT HcH Had 6.7 TIPH 9Gd gidl. 3= UHR
W a5 UaTETd BRY HH 960 sisd AU 3¢S O Gt
Ssd. a1 AR fdgavars, SRt d ATSTT 9Gad S aT axig!
RRR gran srat (= 3).

Fig 3

50 100 160 200
AMPERES

WLN238931

e ST Jfrseayuf IS TWid WUIdTd. arel diee He (CO)
TraR AN el WUrr.

T YHRAT 3ol Tad SMAW 31T GTAW Tifehamed aTaRaT ST,
GTAW’ |13} AT Hie aATRUAT™ YHR

Aaimasit AT Hram, AT Hied 99 Tafa 3mRd. T g4
I re= Wieaage-ye sieexAfdT oie. aie! Tder
T IWANT , BRGS0 dle 3MTed. Taid UHR ST qareEn
JUINTIAR T FoR STH A HTRERAT Sd It Ge@raT qaras
UHR FISUAd Had BIsd. AR SUIRAT HRcel THRIGR
T gRom gigd

¢d1g UHRIE 31 afRred gxifaard.

DCSP - T Hie TS Yad(f 4): (CTReH FARIS ABRIAD
el Sead sig). SRt TSR @ a1 HaRmEe a1
UHTR PRI Faid SIRd aTiRd ST, eRe fAAfee eftfasit
SIS d Had 30% T Hd AT St (SWTaT). I 32
TR DCRP U&l [U US gisd. IR deeqe) aiTd axl
ST U 315¢ UIhTRd Sd.
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PIC YBR Skftzadt
ENEFER GG SIS FPRIAS
s S HahTsd! fpar | ATgt
3T Al IWIdT RIeasd 70% HTHTEAT Ydet 30%
ENEFGE
A% WIS Yt W, 31%g
SRITCTS &HaT 3@
PIC YBR Shifteadt
ST YT EREESRIEIE
SIS S AHawTsd! fhar | g
3T AL IWIdT RIecred 30% ST Qat 70%
SIS
U3 U1 d 9t IUD, IG
FARIS & Rieice|

DCRP - SRRGE Hie g T (R 5): @ ed sadcis
Uifyifes cfifaar shead #g). a1 UHRY HaRH BR Hiad
qTUR STTd HRUT Fgdd ST TTREAR 3, 3R YHR e
HESIUUl JWIAaR SIS, Webd 30T T3 W13, Webdl. DCRP U
YD, $& UBISd TR DA 0T GBAG: HH amps TR =™
AR AR AR ST,

Fig 5
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FC YR SRitewdt

gadcrs Yo ICIBIEIE|

oIS A aBE ! fohar | B1T (U® 3reaf TghTd Tean)

3T AL W RIeaqd | HTHAT ”aet 50% Sadeiswn
gt

P CRRYIIEN] 50% H&Y

ESESISEEEGI EIUR

AC - 79Tt UaTg (Fig 6) Sgd® Uiexal UTqTe!, Sal. Sfegiif-ay

30T FARTHATE! Ui AfeET Hie 3R, AC dIe areT UehT

SUNYA U1 SIS ST STREAAl SWIAl Sgcdl SRR
EIENINSIGH

Fig 6

AC
Power

.

3t TR, S SR HRIAD 31T AT Afeg T e o9
HeRYTHYT TREADS ded. TS o HERSeasid SIodre!
SHieATSS RpTal I6Td Bige. deg PIH A1 SIS faRAH1T 816
TEUTd. ST Al ¢TRed AGRIAS §-d 1 fagdhs Sd degl
goae (@fET Hie) AfeeT TTRETURH 99 HeRgdds dlgdid.
DTN AT SIo[ell T deg WiHaT Sieif YR worard.

PRU AC S YA A T1d degT 311 STex STl ©§ oG
e BICUTHIE UIfed ST Xdhd. IT THATAR 3 SR 1at
T R @ SRR AL

T (I IRARN) 91 URFY. I=d aRARAT afesT Uit
BRT HH 3MTe; AT B AT Hed GIUM 38 BRI
T S,

TR aHUTar Wl F FHRAT I AT o g
PRUGTATST SRS HF =T aTOR BT STl § SIS aTa! Tag-T2ie
AT AR Ted HRd. STReAH gauiam WRi T FHadl
XTI AfeET He Y& HRUINITS! DC AfeET Hiear HF ©IE
T TR SITS> [l

AC - Tafft yaTg - R Ax (7 7)

Syfe faomar ST TEt ST AfA offdl WheR I%
q1aTed] deg WIHTE dUR Hedl oS, YdhdId. WreR degdl gu

S =TT WrgeT giar 3nfor Afed T grae e sruf ymT siftrs
I FRUGTTS! a1 3ifieh Uax HRUANTS! dgd! U aTal

qfeET e Uebl BRITdeh THIRSTUET O TediTeR (Sgehal AfaR
3fAeig 3MEd) HF i ol WS Lehd, SATHS HF SATS[SITofAT
HIUTATE! MY AT B ST AT 3G X,

Fig 7
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o

WLN238935

1. SQUAREWAVE IMPOSED OVER SINE WAVE

fowarid e g (7= 8,9 31T 10)

AC ST~ held IR b ered USRI (EN) STf0T Feftf=iT
A (Ep) YA RIcaid THRING SO SgHdT 4.
PT6! TECIAY AT YbTsAT fpdedl UUIETST 3f1fr BreH-
SITITSY 30 T d 99 T Tda! THAGT EN 3.

Iy, 3TIREI 60 TFh EN I Heary, ram 3 3T &)
AC TRIH T 70 TFb HITT BTHIT SHoll ITard 318, R 40 TFh
G d AP Hd 3Tg.
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Fig 10
AMPERAGE

PULSE CURRENT

BASE CURRENT

SECONDS

PULSE CURRENT / \
TIME BASE CURRENT TIME

G D IR I DD

wied TIG (7 119)

T YHRAT I901 WA, TRAST HRc (RR T7al AT o 7
AR I UldeiaR 9¢-3dR Bid 3dl. Ires UrqHe
JUrdr FHHt g 31T A faRegr gyt wft g a.

WLN238938

3 dfegT fRycliaTeR ST =iTe g0
4 UIdes YGTYfaR aTuRUaR |IY
ied TIG FHIAPId 3iie

Uieh e (gaeberdl Udlg ) - © 1-Wifed TIG Uaf Sid e
Fal .

Jac YaTg - gaicdl YagUT Bl IC bl g S el |relt
3ROY TG 3R,

Jdbar 1 T 3.

% Jo5 GR- UHUT dovdl cahaR] U 81 U Ul Hraradll 31g,
W SHAES BieaR Juargdf dics Hie fbet Bl =1 32 7
i s,

et ATOT o TTe) Hraradt guta v e,

wea Seimasia wre smed
1 S IURYE T TR SiegT Afeg T UfedT Afed T HisHg el Sifd degl 9ts § dwdd: Wic
I Tl U Uakd! 3d Sit dfes el TdiaR Sacigd AieaT fdhar
2 PH o TET THTON STs1ed e
Current Type DCEN DCEP AC (Balanced)
Electrode Polarity Negative Positive
Fig 11
Electron and
ion flow
Penetration
Charateristics -
Oxide Cleaning Yes-once every
Action No Yes Half Cycle

70% at work end

30% at electrode end

Heat Balance in

the arc (approx.)

30 % at work end

70% at electrode end

50 % at work end

50 % at electrode end

Penetration Deep Narrow Shallow Wide Medium
Electrode Excellent Poor Good
Capacity e.g., 1/8in.(3.2mm)400A e.g.1/4in. (6.4 mm)120A e.g.1/8in. (3.2 mm)225A
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TRRYGY ATé! Hated fUsRt 1.6.84
ATEY (Welder) - T e 3(Tdh afcdT

GTAW AC/DC TS It T (Power sources for GTAW AC/DC)

3D a1 YT At TR HEH T

. GTAW T aTRad fafay g Swif waa |
. fafay Swif w@arR ST wm

« TIG ST w=A= Prozeit Smfor ST Tim.

GTAW TS} It Tald: 719 STRe 31 AfesT (GTAW) T13T Joif
T U dh i UaTg (AC) fdhaT STeRae #ie (DC) 3 afedT
T=fF SR Wehd. B I3 ThaR TFAWHIAR, STReR, 3fee’ex fddl
TTAHIER AFCHRR UHRE AR 3R Jhdld. 719 STRe 3dh
ST A=A RRR Yarg FHfr Sl fdhar qRAv! Sa=a 3.
1 Jad 919 3 A=A, @i 3SR a% ga-- Wi
3R, 1 T HTHRTYES, A ST Gleest THR TR TBUH
i@ . (3Pl b 1)

Fig 1

VOLTS
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AMPERES

WL140411

ST AT U RR Pie USR=T I Wid dIoRd o 3
AT UISTHT R SYdTE! HHI fdbal Sid R UaTg &d.
UfchdT Sgdd Wekd aluRdl oid 3edM, gTara RRAHS
3= AT AT TRe BR A6l S WRd HHf
FRUR a1,

IS T ThR
Hrex SRex/qaflt: Aer ke IMRIa: fRR IS W

TR AT HRTI dTOR STTdTd. d Saifdedd Hex, T
rAd oS DT

foar fegra oM. eI fbar fegia gfic wis Ihardt th
3eRl A qRAST M8 HRUT dgdd AT T8H UlaR ¢
AIRUIRITST 110 Flee THY/SI TR G@iel e Hdld. G
TAYd TSR RO ISl TId 3MTd, 3eeIex Sl 3feexAfed
PHRC TR Bl TN AR Sl SFAREGT HRE TR Bl

Fal SACH dIol RAST IR HRAd o ThTd JHcHYT T
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fdar e yaTe WRes fddT Iae YatadT TR R, W U
e ot grawIHR Tt fagd UaTe qR SRugRITe! arRar
ST,

I UaTg AFcHEIGR TR FHal Sdl, Sardl JHRIG: SCRs
Rt Frifya Yfdewros) WU, SCR & Hed: U6 3afdcdhd
e 3R o AfcET Wfhensd e farar Iae YT smuarret
IS 3101 &G BId. U1 YR 3MICYC YdTg S THIST druRel
WS Wehd ARl BRU dl dgdl fbal R SFdl. a1 Bl

/SRR afT Agewrad IRl wd af@T qRast Sk
FRc acHAR A L. (Fig 2) MFCHRR Jaaed Lid fdhar
SIAFTEE (Fig 3) ScIel Th HUINCT We 3d Sft Hobd
fhar fafery=ar urde WM, ooy f&ar Rifdei-- waradr
3d. § Qac! deihgm, oy ofor Ssmaeean fAfda fhea
Thaid 3d .

JUIfET weR Fda fdhar fowrmn du MdewiRi deen &
SAdIS (ANODE) BUH & dhedl. [Afda e (s,
formy 3fdT Hefieh) goed HRURAT A g IS (HUTS)
BUH HTH HRd. AFeHRR AH1-Red Rleg WUH B Bl
STIOT AT TebT STofell fdgd YaTe d1g adl PRI dl BR BHT
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Fig 2
CONSTRUCTIONAL FEATURE OF A WELDING RECTIFIER SET
] @ 5
g
SYMBOLIC REPRESENTATION §
Fig 3
SUPPORTING
PLATE 2 NICKLE OR
/ BISMUTH PLATING
] METALLIC ALLOYED
CURRENT 5-}—/ FILM OF CADMIUM,
W 7 BISMUTH AND TIN
G
\ SPRAYED WITH 8
— SELENIUM OR SILICON g
b
=

PRl aw: XU S TUBIERT 3M3eYe AFehrR gHeRh
SIEdd 38, o AC @1 DC AL FUIdRd HRd. SHl 3f3eye
AHRIAD 30T THRIAD ¢ HARIRIT Siiead 3], 9 o afeeT
FIIGR AT I U o1, FRAAR U™ dod Rag
3HRe &= AC a1 DC af T RIS UgH FRugESt o
ISEERERSINRESE

TR AT Ve STt nfor S@uTa
Td PR gg RUdfa Jar.

U1 Qe 3 Hig=ATd Uehal iUl ureild.
AC/DC &g 3R B 1. AFTHRR Wy Was &4,
AIFATT TheT a3t Ae quTT SfoT Wes .

g dfec Riewar aafid 3ar.
GETREaTg i HeiEt arq T
Tt 3 St afcf e v
Tt AfeT wrag

AFET CFABIHR 38

- TeT ST YA BN S RS T

- Pl IS ATRMHS HH TR @

- AC O AfeET RRI $iTdh S HI0ITe! UuTd ATt
- RO YRT TR B /T I

- I B &HAl

- R4 iRz

ot afedTa e

B 93R 3NfUT Age Aftd Sadcieurd ang gL, gl 3
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3R,
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d Wad oY fdgd JRAdT IUASY 38 oY AR SIS, Xabl.

S afeS T Brag

YA (FHRIAD 2/3 301 BT 1/3) TEAHS Fdacls HTor
I Hed SREH aIH WAl [qaRT R 3T,

T Sl TR 3T ATHRY T Acs PRUGTTS! TR
R TS Ahd. 3R dGRR 311 gAdb Afid Sadcle Tl
CIERGIEGIGH

GICRC BTaEes TR dfcsT HY offe.

2 &3t fobar Ocer SR Hadle =reraar A 9 i Raer
Jud TR,

¢TI BRI d Ulde e Aed, HRE 3HE- 30T -
HU 31U Fihe wlecores [dgd il JRIdl B 35, LRH
RO ST FRR 311 IRA0r WY 7.

St o= dre

St afedT It Wiame offe:

- O YRS ||

- SR TR &

- I qEYId g Y
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CG&M o .
AT (Welder) - T dTReH 3(Tdh dfesT

W%ﬁﬂ@%’ - PR - ATHR ATOT TaTY (Tungsten electrodes - types - uses

TRIIATGY A1t Haled 1U3RT 1.6.85

size and preparation)

IfED: a1 year= Y9 gl gel |Ta

. IR UIYH i

. TIG A ETHS aTuRedT STRAT fafae ysR=an diRed gadeigad! A I

Semaeit AfTardl saacts . IR3M HFES Ce02
ool RS A PO IS JOIG: TN FHAT GIe SATIGHIR TR Wb

3.

IS TReA © 3igTol 3,3800C T WIS GigcHg 3= JWIdl
UfeRTe® TrRR 3Tg.

YT SRS HTg! cdd <Re Af¥d s gadeisd!
AIAHdT dleadl dd SaTe WG 3T 318 & df 3 Jargrel
YRTAT UidPR B e,

I fAfd TReA Sadcieure G TRSTAT SAdSISUET
SR TS ATOT TS Toda T SRTdTa.

ST Y UTqETe) aTiRedT IR Aed iassy § 3ed:
. JifiTH SieEs Tho2

- RReifm siiess zro2

. TRAH SRS La02

[ ¢TReH gaacls AT diTaTes Yy UTg IREd faud ™
AT e 0N RIS 3Tg. T SadeISar U AHD T
Hovd AR ol el 3T,

Rgea 10 fafiaR gdacls Ut fafkiy T fogifard &l SraTa.
FTRE 3RS Fafd AT JTURES TR SR

. XS AReA feRe W fagiford ohdl 9. § Saders faRiva:
Sfegfafgy anfor sfegfafom iy ergued Tt afmanadt
IR ST

. 2% NRTH 3 e dd T Rifed dd 9. ®
Saidcls TAd: YT e 3NfoT wHl-fAfd Wied v
LAY W IeqHT A3 aTuRa ST,

1% T A ¢TReH Pl WM Rrgifed R, §
SAAIS d TIG desad YT dfcsand! faded Iuged
3fTe

AWS BT T+ ARRYTY Ueh | ARRYUTY THags PIC RPR
EWP gikar ey AC/DC
EWCe-2 DR ENEE] CeO, AC/DC
EWLa-1 B NEUEE] La20, AC/DC
EWTh-1 afdest URRH ThO, DC
EWTh-2 SIS AR Tho, DC
EWZr-1 TUBRY FRBHRM Zro, AC




. AR TPHIR B R ¥, B 3@
WEYTT T ARL bl 13, Kdhell.
EREHERIE I

e gaders 0.5 9 8 il wda dave wiHe Sudsy
3R, TIG AT 3ATEISTTST IRAR AR SHTUMR GRHATT 1.6 -
2.4 - 3.2 3107 4 e} afTea.

ATIST TN HIC  dIgaad YRR Hasal SiTal, HiordT
TR gaaels WU el Wit 3f1for o yafeh febar e yaTe SR,

IEfET B
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SegT AT Ae gare SN THRIAS Ydaae Fd oI, JegT Uh
S U 31%a ST Wi Ya=1 WIS TG B,

uigedt qidt areaTdia Tay gRiad.
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V | APPROX. 2D V APPROX. 1.5D

EXAMPLE OF GRINDING OF TUNGSTEN ELECTRODES FOR DC WELDING

WL220811

AR 0.5 et sareerg gure &5 sHAuaTd oS Uise sic
B STReH Sadeied g™ dlg Adhd ([ 3).

Fig 3

FLAT ELECTRODE POINT

WL220813

AC TIG AfETRIIST ¢TRe 3aals e R bell Sl PHRUI
T Ufh U= A 3dP S Al Pl oI o1 o 3 MATHpR
W fadesd 9 (7 4).

Fig 4

TUNGSTEN ELECTRODE FOR AC WELDING
ATReH geldcled digol
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s (R 5, 6, 7).
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Fig 2
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CONNECTION BETWEEN THE POINTED ANGLE AND THE WELD POOL
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Fig 6
i Z4 7 .
]
WRONG GRINDING RIGHT GRINDING §
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Fig 7
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PREPARATION STABLE ARC PREPARATION WANDERING ARC é
§
=

Fig 8
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ATSY (Welder) - T e 3T af@T

TRRATS 91t Haled fU3Rt 1.6.86

GTAW €11 - PR, YT 30T Wil ST (GTAW torches - types, parts and their

functions)
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Iugifiar aiffeumen e quikraiarst, AWS A 5.4 dadT 1
TBT: SMAW UThaTaT e S1foT off-3faird e afce™T SuHg

R
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IS ReR nurf desfi! Jufd

kY

kS

S

; T ]

E BE Bz % %

e Bog oo o

N = v S

- - o n o
CACCERSE AB AC | AD AE AF AG
PREF-Ad e Jera C CD CE CF CH
13011 1/4 Cr-1/2 A1 S D DE DF DH
2 1/4 Cr-1 W S E EF EH
5Cr- 1/2 W I F FH

9 Cr-1 HI geta H

SABYT

A AWS A 5.1 TIHRUT E 70XX HH SIS (E7018 W) B
AWS A 5.1 GO E 70XX THH! BTISISH (E7018 UTHTR) C AWS

A 5.5 TIIHRTT E70XX - A1, HHI TGS

D AWS A 5.5 FiffaR0T E70XX - B2L fdraT EBOXXB2, FHt eSS
E AWS A 5.5 aiffaRur E8OXX-B3L faraT E80XXB6L, FHI SRS ISH
F AWS A 5.5 TR0 E80XX-B6 fhdT EBOXX-B6L, HHI BTISIS
G AWS A 5.5 GFffcpRUT EOXX-B7 fdhaT E80XX-B7L, B! BIAS IS
H AWS A 5.5 GifdR0T E90XX-B8 fdFaT EBOXX-BSL, FHH! GG IS

TR 2: sifeAfefd, uR-siiee-fei®d il guasy geaay qeid aflkR urg

19941 1 Bad Afid gageigd (SMAW ufran) Jelfa
YA, J3R IR AfFTHIST (SAW, GMAW, GTAW

31T FCAW), TUged Saaets aiffeeur aruRT (AWS

A 5.14, A5.17, A5.18, A 5.20, A 5.23, At 28)

2 3 glc diefc (PWHT) FaR 3axa® a=g 31T
HSHYUN Juf HIUaTETS! caans Ay Faeu 3=
TRAT SATCISAT ITUR Bl Ulfgsl. PWHT TaRa®
THUT, FORAY SATaLgHal Iul STt Ay
AT @rereT YT sade ISl ATaRaHdr 3R

Pd.

AT Tie & yHR SR AT Y FRUfa

9 wRRw ) - g o

o 21 a2 a %28 ¢ 3 2

3 S| 2|8 |8 2|2 |5 |8 |3

s "R R B E 2 R |B
Carbon and low alloy steel ABC ABC | ABC | ABC ABC | ABC | ABC ABC| N N
Type 304L stainless stell D DE DF DG DC C C DCH| NL | NL
Type 304H stainless steel E EF EG * * * ECH * *
Type 316L stainless steel FG FG FC FC | FC FCH NL | NL
Type 317L stainless steel GC GC GC | GC GC L L
Type 904L stainless steel C C C C L L
Type 6% Mo stainless steel CJK| CJK * * *
Eg: 254 SMO, AL 6XN CJK * * *
Type Alloy 20Cb-3 H * *
Type 2304 Duplex SS LM LM
Type 2205 Duplex SS LM
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ddB Ul
A-AWS A 5.4 FIfeR0T E309L-XX K-AWS A 5.11 Giff&R01 ENiCrMo-11 (Hastelloy G-30)

B-AWS A 5.11 T[0T ENiCrFe-2 fhaT -3 (-2 I UTg 718 38 L-AWS A 5.4 TRITHRUT E2209-XX
STOT -3 B SAD I 182 3Tg) C-AWS A 5.11 FBRUT ENiCrMo-3
(Inconel 625)

M-AWS A 5.4 G¥eRUT E2553-XX

N-AWS A 5.4 G307 E309MoL-XX
D-AWS A 5.4 Giffes0T E308L-XX

E-AWS A 5.4 GiffRoT E308H-XX W 2 O A sagigwar ded dd. AR
AFFTTST (GMAW 3O GTAW) THd FadRIS

F-AWS A 5.4 aiffdR0T E316L-XX Tffeor aroRT (AWS AS5.14)

G-AWS A 5.4 Fiffeor E317L-XX TR ST UHRY R g SUdS G S
H-AWS 5.4 G¥ffe0T E320LR-XX TRTAT HeId 3eD Adhdid 3 Al Jao
3Med. A fhar Aca fRadiard) fFwfamr fdar

J-AWS A5.11 FIffeRTT ENiCrMo-4 (Hastelloy C-276)
DFD =T Hewl &l
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cgamm

TRRAISY 9ot dalerd fUsRt 1.6.88 & 89
AT (Welder) - T STReA 3Td afesT

P16 TaR] 34 fibe, %ﬂ?‘[\ﬁﬁﬂ\ﬂ@ﬁ (Edge preparations fit up, different thickness

of metals)

IfE®: a1 Y= Ract TR HeH BT
« GTAW I Tl qaR} fibe 3(q Wy &1

P16 TURY (GTAW): < fihdle, g fhae anfdr &R e
Sgeaanat 3.15 it dfd STt IRY HIow duRt Bl o,

e YR TRy

AFHA 1 deee Hedl AR SelaR faeey We Tord!

§c SISdiTdY, ST Wit eIy TR dhedT SITdTd. Tar g =ifaa.
YT SISt wierar Q@ PIST TR
Upto 1.6mm None to 1.6mm M
NO ROOT GAP
1.6mm to 2.5mm 1.6mm to 2.5mm :
1.5TO 2
2.5mm to 4.0mm 2.5mm to 3.15mm iy
1.5TO 2
4.0mm to 6.0mm 3.15mm
1.5TO 2
6.0mm to 15mm 3.15mm
A
15mm and over 5.0mm
//GL\
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ccgamm

ATEY (Welder) - T e 3T af@T

TRRATS 91t Haled fU3Rt 1.6.90

3T 14 /eferad EIT@‘IUT%ﬂf SO SUTRT (Argon/helium gas properties and

uses)

3fe®: I1 Y= VAt Tl HeH BT
- IRT for gferaw arg= wqorent |

3T /3 feraw argR SUThT WY HR.

R Iy WR&THS argd! IR faarn: afcmmda
Id daq il e fhaiRht Wt sme wum At
fPATHATIIIIR &l 7T $HR0 AR 377G,

fforT arg:® M 3for Bferm ame. b, Y&, 91 3nfor
e giaRe 3R FfSpy a1y aToRvarE Ugd bel e 3,
TR I HH IUARAIS d HETT 3ATed. dd I afreet
T T BIOTTe! (RIS BRIGT &d TRl

3Tt 3nfdr Rferaw & HiFeli e SRd (e W thad U
31U 3l 3T SR TRRTER Ufafehan & eTd (3M7eh wiSHTHE)
STOT WU U™ ‘Se'. & Hicwd™ aRdl T JaraRvIdia
IRURA 3AdeIS ST fadesaied UTde TREUT HRUTRT SfHdT
Gd. AU, d UA% Sradid A Aeid. IaeRony Y& S
3d et Sfavd gXAaRUl HIS U Hrugrre! SHifaaor fahar
B ST TS S fARIY THI0N SIS0 SaRae 3.

S ofr Sferre AT SR A o e
TGl aTdd.

ST 3for gferaw arga wqorent

B I M, T 3.

I AU SIS 3R 31O e a0 gl 3iTe.

d TRY fdrar ¥s uRfRUcd DIUTATE! YUIgaR IS Ufdfdsar
3d TTEIA. I aTdTaRUde fadesdienT TqaTa! Tl TRerw foar
3.

Sregfaf-raa=ar TiG AfTardt arg

3T arg

T[UTET: AfCETT TUraRT ST aRg aTuRTd.

W dcs Mesfauarrdt S =01 YaTgrT &% QAT Sl §

3P YCHIAR MAAT A S DI UNC Heddl UHR, AR
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HH WA fhal dex o o, THRIG: 3 dfeeT Hcye
YaTeTal 3o &R SIRAH 3!, STexial HIuarde 478, fbart
SIS UM ST ERTETER HTH HRUATS!. JIYROGU 2 o 7 ferex Ui
firfe vaTe X Td oTet TS varTat QRY ST,

SR ¢TRe 3¢ 19 e WIS garHHIa, faRiva: Sd ar=aren
PHICTd TRTETER PRI AT 3, R dfce?T &F Y0 WRiga
eSS gfid degd §dd.

M e dgTw UaRl MHhIaHed slerl Weud Uh
ARl SHTHR SR, (3HTHelt 5 1)

Fig 1

RISK OF LACK OF FUSION
PROFILE TYPICAL OF ARGON SHIELDED WELD ( % =2.5)

WLN239311

eieram: gfoamar o Ui Sremas afeSTEe S
STIOT ATHIRIG: HIVATE! YT deeS hal o 3d dxl o A
UATeNIE aToRd SId (8 9 oTd, didl 3.)

e R ey e SR
- i T a6

- I g RIS BT, YIqErd! dew@d o IWdd d8d
3MTed

- 3.2 Rferm iics s Afreayul yaw, tiwsd qradd

Fig 2

PROFILE TYPICAL OF HELIUM SHIELDED WELD ( g =3.5)

WLN239312




cgam

TRIAIGY dTot Haled fU3RT 1.6.91

AT (Welder) - T dTReH 3T dfesT

E.TET SR 3(TIOT U (Defects causes and remedy)

SfEP: a1 YT Yad! grel veH g
. GTAW #¢A fafay e Sy i
« GTAW YN SR 3rfoT IuTg .

TRl dadl ool afce UfhdgR SFdaed deguHed
Jesaedl 3f¥e YHMI GV HRUT 101 Ufdey ai=am=i

&R 3MTg. (el o 1)
oy S@ar BRI 3T
BIEEG I 7ed O e, SO URREfOT 1 9 Toid b YGRS M [RAsl. g
/ SR §gd BIeT 91 daTs 9gd adl| R oa. 94 TauR - gch Flal
\.‘{/ .
IR Y YaTg. g AS GIaresurt,
3febe Sifafdd =R fobar arfe=am 311 el W o, ALY AT GYHTT A1 .
degreasing TSic.
e |
e we | TEHTR IS T FY | g e aee gueRd | 0w A s TR
AYEME | Yo Red T, IS FEUl gHEl TR Sl | FHIUMORSD TE BT R
I Tt U ITaH 3G
JHAY Yes T iy e gfchar Ut
A A A mw%wﬂ
N y
ST _ flreR A= gRUFTIAR gfvd gl FeHt Ufthid HICHRYT! TTa- BT
TEHl SHdid ST HID | e @ SR SR T, ST TIfg o HdegAT&™ 3Higd
dr Tl R WM | iy ghiees THar. de1 fAfde
> Id. HYURUM  TgS s
/ e Sl UHR 30T TUH I BRI
\(y Topel 2TRE] G e 3 Wﬂ . TR TR e AT SR
SR, S PROTS T gy | T (PR HCETd Tl S ifs el
SHTIRIDHAT 3.
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ccgam

AT (Welder) - T dIReH 3T dfes

TRIATGY dTot Haled fU3RT 1.6.92

gYur AfET ufehar IuH Ul 3101 SUANT (Friction welding process equipment

and application)

IED: a1 YT At g HEH T
. AT U wE B

wfor A
T@HYT ST GF U s Uhd SISUIRITS! SWrdl fHafor

FHROGNTS! TYUT IR, B Ufshal U™ Higd YITr=an Ma
&Y, WU TS oY 0T U8 e §¢ Afeeied aroRelt oirdl.

AT g PO 9T ST qRaeh Sd ATl AT
TH PHel hRaugMId! sHdal Sdl. SheRal HETd idh
AR GIET T SHTUTA SiTard. FRUR 107 fhRom Uit aieraia
IR T0T 378 TR HRUGRITS! SHTTRIDH SUTAT [dh RTd PR,
SO YT gEHTT WiReh e SfaRudd Ugradid dudy o
SR GIaTTa! Thd dhal SITdTd. Ufehdl Wag Hed-g-Hed afeeT
GEYRT TR B, (ATt o 1)

Fig 1
ROTATING
METAL PIPE
MACHINE
CONTROLS
DIRECTION OF PRESSURE
[ m— STATIONARY
ONO; (NON-ROTATING})
METAL PIPE
]
MOBILE VISE MOVES
STATIONARY METAL
PIPE AGAINST
ROTATING OPPOSITE
ROTATION MEMBER
STEP 1 PRESSURE TO
E MOVE THIS PART
ROTATION
STEP 11 MEDIUM
PRESSURE
RTATION
VERY HIGH
STEP 11l *
UPSET FROM PRESSURE
DURING FUSION
SCHEMATIC OF FRICTION WELDING g
8
b4
:
s
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1650°F ACET ATIHTIE 1/2" AT HHI Bl Wi IS 5000
10000 UTSS/2d ST YUD SEM SISdl Sl Ubdl.

GAR 5 Yebarara! Ufd e sfarsl 3000 =T A1 oM b,
TaH 10T I gy = W& 10000 o 30000 URSE/3d
3f1foT 15000 & 60000 USS/Ed ST TRH &E [@USH aTe)
SIS !,

R
HTe Wia, Wia g urg gier gaa gl Ry ©d, di,
SGAfTy 3for ey .

Hafey e

- TRiIF HET 3.

- HH STSl/SMHRIA WeH/[AURTHT afed T #ral ad el

- S U 31707 Bt Hepferd ekl SreeiedT YT AfeST bl
4 g1,

- Thad §¢ Sisc HRdl Udl.
- %S &ATHIAT U RN A



cgam

AT (Welder) - T dTReH 3T dfesT

TRIAIGY dTot Haied fU3R 1.6.93

3R §19 afeE T (LBW) (Laser beam welding (LBW)

IED: a1 ysar= W9t gl 9el I

« LBW Y ufshar Ty &1

« LBW Ht UHRY S{TFOT SUANTI quist T
« LBW d WTI¢ 311 die i,

a9 af’T (=7 1)

LASER @ forruiieamiean Safor ScrsiTgR UehT=T yaeHra dfé
¥ 318, SR AT 81 U Ugd Mg SUMHE HIHMET Jhsl
facesa STl SMfOT g Wb IHfc D USRI 356 dH SISl
ST, (3R §H) ST fohRul HTHIR 3ed, dagl AT giomY
IO faqed ST ST FHAtor TerfTdt RIS e,

Fig 1
TURNING
MIRROR

ELECTRODES

PARTIALLY
REFLECTING
MIRROR

SHUTTER

CO, LASER
TUBE

FULL REFLECTING
MIRROR

FRONT TURNING  /
MIRROR

WORK
A CO, LASER MIRRORS ARE USED TO REFLECT AND AIM

THE LASER BEAM. A LENS IS USED TO FOCUS THE BEAM

WLN239421

ufsrar

HURIER dhd Teaaa fagd SHolf we feaamed Teet .
Juoid BRI Hid Fedm Siai, siiE  fdhar forpe 9w
fEar AR Y 31 fEwrs feaame sal. Siegl e faar
Uedl, M1 FoR BRI U AfGa=ie Whic gidl off Jcaford
USTANE (31 JMS) FAdCTTAT YA Froll UIdesIeT SIRd 4a
. T ASER I GIVRT YHTRI T UeTHL Sl ST
R[S STl AUIRT YHTRT WRTAfd HRUANITS! SRE fadt 3.
UGS UHIR Fail ASHYT WRd WS WAchd MU AR &1F
IR HRUIRITST SAdCT ol UTded! dread.

B BIBRIT TATGR Sfd 1Y d BTl Jeediar U= dal SiTd.
TS Bl 3T 3es guf €. areRe i Heryd TR 3.

3 T RR
T Y AR ST,

% AR,

TIRAT YR AR WIAIOR acqgd S, Hilers ¥R Blot
UHRd fohea o @1 Fat a1 Hiam ren afi emaardt
CIEGEREIGH

T AWRA T (@e S-S, i) fovar arda figyor
(90% BIeraH, 10% F13{19) Ha TBHE UdH e idd
UTTereT el SRY SRIATd. afd HIdaT JHTOd JToRedT SIToTRET
T ARRYB! T U CO2 TR, CO2 AT Aot ot gl
AU ST 35,

JUHIUT 30T Fesy (= 2)

Fig 2

REFLECTING MIRROR

FLASH LAMP
CAPACITOR
/ BANK STORAGE

—— ELECTRICAL
INPUT

COOLING SYSTEM

RUBY ROD

W \// ‘\ FOCUSING LENS

|
WORK PIECE

W )i

\y/

LASER WELDING

WLN239422
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AP 2 AR S AT ST Ao e qrgas fwor + 904 T dfeT.
TAR HRUAS! THTR febel SO Sl Terefem Thl JAS . g,
(Bl febaT BTEH-STT- 3R S) TThai W, Thd YU Teri g PO S

AT BRI, 3iTd: WRaRdd JRAEYT TETd dgdd ared. ¢ © SHcHIces I Y 318
- Tl SO FafIndl. R TR TP AR IAA M., qofy, S Sy AT IR e IHNEE TR

SOt At SfoT SISt ANy, T ST 3 Fae, AR, T S ST g W

. U T, THawt ulear, T ST JYUTTER dTgH =idl.
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cgamm

TRIIATSY Aol Aaled fU3RT 1.6.94 & 95
ATST (Welder) - T SR 3T e

WTSHT 3T Af@T (PAW) 3fdT wfdT (PAC) ufshar Iusmul enfor Suv=-=

(Plasma arc welding (PAW) and

cutting (PAC) process equipment & principle of operation, types of plasma arc,

advantage and applications)

IE®: a1 ySara Yad! TR e @A

« PAW T} IUSOT 10T wTSHT 3Thd UHR i
« PAW T I 3MfO1 Ufehar ¥y &1

« PAW T BTae SATIOT SUTNT TF BT

W 31 AfcsT g afcET ufehar oie Sumed wigHl duR
HRUIRT AT, (ST, TRISISH, Bferam $f1for gragier) gaifdee
T IUIAGR ST BT STal AT T Afee™ eferean
TP IR-ITHT SR FAdeIS TR Sl ST e iswg
e Sifafkad UTq Sset ST,

T 317 3fET guf yawr Mesfavarandt #igie vsd aoRa
ST O Tagd bl WaAfeauul hdt SiTS, RMevdl. AT Uishad UTed
ATIHMATR ST AR 20000°C o 30,000°C 3.

8 TF JoYd THRML fAUFTad oe. d 3R :

1 gdRd i

2 AF-giaRd 3Mh

eiaRd 3 ufkar (3 1)3dders(-) Sifr adb i (+)
AT SATIOT WATSHT ST O ). A1 HRUMKG o YT HTIUIRITST
3T Ao var e} aToRa Sid. ST Wieq safalkad & ufspar
AN e SO A-ThRY YT Gatd DY Jhd oY SHifaafcet=
3T STl TR SIS bl
AT-gxaTaid 3T ufsear (= 2)

TR ST IO ST 3o digadl Sd df SRl diaie
T U 38 BRI AR §1H YH1e fHuiya wRiafdd 8l
Il IATGd TR S THR Tdd IUTdT Wi fdhar wWigd 811
3 Y. gl §1F AIGR des S HRUAMTS! 99 Heasl dudh
Jrea! degT IWdT @Rd Trsal oiid. 99 Aedd? ddaed SUad

THIU dee S o Aeaa f[Aqatarar sfaded aeR S wdidrasid

Fig 1

WELDING POWER SUPPLY (DC})
HIGH FREQUENCY GENERATOR
:{7 ELECTRODE

’7 PLASMA GAS

NOZZLE

PLUNUM CHAMBER

}» OUTER GASCUP

—]|[J~+————— ORIFICEDIA
—® JoB |

PLASMA ARC WELDING (TRANSFORMED ARC)

SHIELDING GAS

RESISTOR —=r

THROAT
LENGTH

LN239511

1 SRR I Wi

2 dfcET dhgid H=urd (Tell HicY GHIFAY &)
3 JfcbergeifcT aler Her

4 IZHT ARG e (500 amps &FATdq)

5 19 ffeiex offor 19 QRaaT

6 9 URR WGaleR

7 T SR ST 7S] BRI

8 dick B IR hacd

AW

fquTICta T 1O T TSt bt ST,
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Fig 2

WELDING POWER

SUPPLY
\ /7 H.F.GENERATOR

ELECTRODE

O O '

RESISTOR

ﬁ PLASMA GAS
il N

ORIFICE DIA
| ® JoB |

PLASMA ARC WELDING (NON-TRANSFORMED ARC)

PLENUM CHAMBER

———— NOZZLE
SHIELDING GAS —L
THROAT
LENGTH —=—|

OUTER GASCAP

WLN239512

BRI

1 P JHS! U feigfRram TRA gid ATel.

2 I I &5 319G 3TR.

3 PR seas / her AWsd sa=aadr e,
4 FaERIT HIied dee S Pl oS Wb,

e

1 91 I Higad 01 uRare T .

2 IS BRI TIRERT TR 3T

TAICIS (-) SHTIOT AR Hes PIRGICT Al (+) TTATHS T
TIR BIdl. 3T W7 ATy Sare UM dToR Idl. 3T adb
YRIUR oA 3Mmg 31T adh 0 Safdedd Afdhedr YIT §91d
el 31T SATAYHATOE o THT f3HIUMEA geRids gaadl ad
AT Jad AH-gxdidiRd 3 WA JaTddbesedl
FHH Soll T ST HATOT d AfcSTadt 3for Rk favan eq

W (BaRuh)
JUIAY ST YA aruRd STd.
TS UfshaaT aTuR

PRC RN AT ST 719 Y8 &R IGqd diF STRIET 1S -
3Ted.

TATSHT 31T ARG Ffer

1 PAW & GTAW =T gei-d ge HgIT S Sificd SuHRul
TG 3TR; Sl T WU B0 HEdT 311

204

2 ofE uferar 3ifdes faey snfor five 3ra 3 Ad BT HHt
Te-RId SRIdTd.

TATSHT 3T UPHR, BTAS AT ST

Fig 3

ARC OR BEAM \\

CAVITY

MELT ZONE
; WIDTH

TRAVEL

SPOT DIAMETER

PENETRATION
DEPTH

PLASMA PROCESS TECHNIQUE

S———
s

i‘ PLASMA ARC
|
PLASMA NOZZLE ik

\H
i
\‘\i/ i 12mm
15mm
f— =]
EFFLUX PLASMA

KEYHOLE PLASMA WELDING
i ufehar - wirgHT 3 e

WATSHT 3{Tch BT UfshaT, 1950 T GRIGTHT HEATd STNTT &
IR SHIRT-SeH ST ufbar RS ufebdar sneria)

WLN239513

Fig 4

WLN239514




Hae BT LI 3Mf01 BT g Urqa Tha B! aivg 3R,
qia, Segfifiem oM Ve Wiy URA Aiied gaf dad,
fefeimgr fbar efiwedt UfR T HATER IS Fa od
3. § I 3MTaT WITSHT efd aTuRe, Sielg aRId 3for Sifdds
STIHETe BT ST, WISHT BT Ulsha g geard yHa HicT
UfhaT M8, IS IS NRFIURE g, WU
ST RTSTFRIEN. WA 31 HicTHH Ad 3o dTIH 30T
I I YHTeId M7 JToRe el

STIRTY a<

WIEHT 3T BT & U Ufehan og <t Safdess sidra sifd
I =T WU (3T, aeior, 3fera™, gaT, gragie
faar e fiysron) Sma-itesRur HRd. Sdag Mo arg orTc
e AISTel SR HHE STaR e SATUTT ST, GRumH} 3= ot
(600 Hiex/Jdbe Tdd) MO F= TIHM (20000°K Tfd) AT
YaTg ). ST 81 = T Mol S, degT 3= argHHT=n
WISHT a8 3MfOr fagd oMb IhUigar 3Mmard Hdrd SfIfor
WA SO 5T aigAT SUHe] UhA giard ST Jiea
T YW SO Gad drdld. I IWaHS Uy fadesd,
AT B8 YN 9T gl SfT Ricees IWdg fade et
=T T T8 B (= 5).

TS BT Rivew (R 6,7,8)

SHfUPH BT T 30T T BT diedl GRAST @lex-Hes
T ITORAN) aRAH Mg, Hg3d M1 Fie HicTare!
UG IUA 3T d. IR WISHT 3T HicT Afdhe 3Pt 1.8
STIRET HC T UIaRe! (DCEN) IR, Saac soa qHiaarard!
o ghuRh [@ififee) die waffea MeRieR sftr urrae
3T Rl HuDTgR Shecrel S,

Fig5

HIGH
FREQUENCY
GENERATOR

ELECTRODE
RESISTOR

PILOT
ARC

RELAY CONSTRICTING
CONTACT NOZZLE

BASIC PLASMA ARC CUTTING CIRCUITRY

POWER SUPPLY

WLN249611

Fig 6
SWIRL RING
HEAT SHIELD
ELECTRODE NOZZLE
[~ PLASMA
[\ 3 womkprce &
2
8
COMPONENTS OF AN AIR-PAC TORCH g
Fig7
AN @
ELECTRODE ‘
7ﬂ*,7_/ SHIELDING GAS
ORIFICE GAS 72/( f
1L
CONSTRICTING SHIELDING GAS

NOZZLE NOZZLE

Sey

///Z%i

WORK PIECE &

DUAL FLOW PLASMA ARC CUTTING

WLN249613

Fig 8

N

Bl %

WLN249614

ZAFIS AT ASTarHee Uraere 3iTdh Saae s SfoT TioTd G
Sededl 3 IRARAT SIREIGR Y= Dl ST, T 3hgIR
AHIpd baar AR I Ipiad Tz siiftramem
G dl oTdl ST A1e/aG Raa § SR Saaels S Ui
S Y& GHARA 3 Yodicld HRuAMS! HHT iRl
AR TR Bl URIde 31d et SiegT G 311 Usaterd gl deg!
JMUISTY TS WS, Wb, SUHe APpiad Aord SHaID
TR 81 7. IPfad Aoa disare SRId ST a3
TSHT G dTIHE (AR 20000°K) Tg HRUTTITS! SATOT el
SIS TTo7 4 ol ST,
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URURG T @3 Himed, R Faf FHat Mg, Hfe 19
3, racisH, (3T + gragrer), fobar depfard gar oRy
T d. IHTId FAREE SR Td BT aGHIS], IuHT Fqead
Zaders AUt 2% UIRTCS TTRe 3¥Id. TSR WITSHT HicTHe
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TRIRATSY dTol Aaled TSRt 1.6.96 & 97
ATST (Welder) - T IR 3T AT

e AT ufshar o1 YR - d<a Iuif 1 31T AfedT WRiHle  (Plasma

arc welding (Resistance welding process & types - principle power source &

welding parameter)
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VBRI @0 SUgR THEdd YaHd Sl S aifr
GaTd IF] HedH SISIaR UHTIAd Bid.

oY o ST 94 faRiee aAfes™ smefd g o |refiaymm:
3Tg.
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dTE (Welder) - go¥d! SO q@HTA

TRIRATST 9ot Hared fUsRt 1.7.98

AedrafsiT, ACAiR UHR - dw (Metallizing, types of metallizing -

principles)

SfE®: a1 Y= Ract TRl HaH T
. fafay ufspda Acarafsirar SE=r Wy &1

2 IRE2])

TR & U SR AT HIfeT Ufshar 3ig ST a1k
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CG&M TRRATRY ATol Haled (43Rt 1.7.99
4TS (Welder) - go¥! SATIOT q@HTA

(Manual oxy-acetylene powder coating - process principle of operation
and applications)
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TR dTol Haferd fasRt 1.7.100

4TS (Welder) - go¥d! SATIOT q@HTA

AT $IETd 91 (Reading of assembly drawing)

3ED: a1 ysar= W9t gl 9el JTa
. THT Pl AIH=T NSET.
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CG&M
4TS (Welder) - go¥d! SATIOT q@HTA

TRRASY 9Idt dalerd fUsRt 1.7.101

afedT ufsear quziier (wps) 3foT ufehar uraT ¥$1s (PQR) (Welding procedure

specification) (WPS) and procedure qualification record(PQR)

SfE®: a1 YT Yad! grel veH g

« WPS 3TfT PQR FEd TIF HI.

AT withan, SR, urrar enfor sis fegmeTen e dee ie o 3 fEgme odl siea
ufeeg 1 RIS Yeod! (RESTIRT Tad)

P BT WAoo YRET, ARG SIS WREUNTS! R
WBHRGR R e SO AN Hoied! HGB 1 HIdTG! 9
HIS) 30T BRR Wby fdhar Tfdreqardt quiiel (BRR H1s)

TS o TRAT TR WAGRUTGR fhdl qaietd SMUR
.

U TR d1d UM, HIS ARG BT BRI 30T gl
STOT HTUTAT YRR d BHRId § HiTTATd. PIS DAl PIAGRIR
TS AT I RS SHYBREATGR WbReT SITdTd ST FaR
AHS RGN o Y PRED o AT AT FrEI:
DI dTha T RIBRRA H-edT ST,

UR U, U, S8, UI3UdrgH, SUHET, WS cTeT, diefehTy
T SATOT IR §. SiegT S AT e T TR
A dg] IAGA T o A HHaRg 1R
fEgTgd aRdfd® gehie UTHAR H01 3%,

2 WA Ygifad U8 2.6.06 HediSibe GHITddT (@esic,
I Hed, 719 3.) o TR
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AT TR U IR HRUG s ey SRdid. g1 o
Td Hgara 3nfor A=i afe ufshaandt faw fAfdy w=a.

afdw uftear quefiei=® a= (wps) 3nfor ufssar urmran
IPISd A= (PQR)

WK AT Wrori w1 fafkiy F=it srciedt SETar ] gIomst
T AP RId HRATd S0 TR R, SR afee Jrmaet
(AWS) gR ST ITNTRR Faiferd 3 HHd TIR et ST,
QfeETr=aT fAwaeR 3 QX< W AP A 3o,

Wied fafay A eIl S0 T SaaaR ST
TR,

TS HIS 2 EEIEEIR)
IS WRd YR T )7 (BIS)
shuy Th fofe ¥ srRifuer 9 Peret fafew AFe
ANS| ST e SHRH T AP TR (ANSI)
AWS ISR I 3R afedT et
BIESIRING] TR I 3MNE THract St B Haa Shofert
API TSR I 3R Ueiferd a1
RIRGH ELT TS IHRUTHIE! STH TR SR et o A
HE EpIE T AFE Hae TR} Bt o ST T
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IIORUGTATS ! THH HFd AT A0 ] 1SO T T & 3.
ST T HTE! WTeht Yeas e

afed T ufra=ht urrar
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o8 FEARY urar
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P ST,
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SUIRAT A0 fatdad Iraodm $Mied 30T d WPS TaR dhaiedl
JesHca gifd UMY Jedidh- HRUa Had PHRdNd.

Il UEdY e IR U6 BRHECHE Yhie bd SIdid
31T B AHIE: Ul fAfRIy wRicHs) Ydhe dHal ST 3Mfor
AT YATI: ol Ul Xbls (PQR) UM Halyd SiTd. =T
THR Udd WPS HTa! fHM U PQR SRIUT SHTTRID 315 0T
AT3TC.

AT SR IS HREGHTT el HRUGRITS!
HIUEA UEdT THERIG: Bt 9. § dee] fhaT siftRexer
Tracyuf HER ofdr et Sfr Tt gy degy faadta
HRUGTAT & Yo HRUITITS! el Sifdl. § SR WPS I3
& od o et U d TR dgde ARG Sfgdl I
fo1-faedae arauar Ia1, ST aTue Jedich- BRI
TRAMT dTd. eSS TORER O AT H T Ui HRaTd FiT
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ASME f3HTT IX, AWS B2.1, API 1104 § ®Tal Al HRE
BIS 3ed O AfeET ufshar 3fdT deex SRUGH U Ay
PHATd.

BS 2633, BS 4870/4871, BS 4872, DIN 8560, AD Merkblatt HP
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IBR &/ST 13, IS 2825, IS 7307, IS 7310, IS 7318 & afca?1 Uda™td
UHE YR IS 3Ted.
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CG&M
4TS (Welder) - go¥d! SATIOT q@UTA

TRIRATRY ATé1 Jaled TSR 1.7.102

TS BRI/ R 3Tawgs ggHTm aurd} fafay 318 BRI frgrerg enfor g8
BRI B¢ Hard facing/surfacing necessity surface preparation various hard
facing alloys and advantages of hard facing)

IfE®: a1 Y= Ract TR HEH BT

. POR diSH! ATAAHAT WY B

. TSIV ASTHTS! TR} HIUATEAT UGl qu BRI
. fafaer 18 BRI frgurg@ avla s

PSR AT MaAHAT: T JTRIFAY USUUN, HSHUUT
SITOT TNUT, JWIT ST T AT UfAPR ARG Ta=IT T[ures
S JEUTT UG IRUINTE] 73, 9¥ Hedar HR YTl 0R
ST R0 GHTAY ST

3 3nfor Tad aTRM® g% Fded gedrd St A Wi
TIR HRUGTS! SHATIO1 Bt fohacita A1 @Rid AdH Bu 9iTal
FAJUITEIST <Eid & el Sird.

AT GEHTT Taws &,

R PR PTeT & Tew fadeward fbar ffRTSTe gidra.
BTS BRI fagerg

TTS BRITHIE IR SITOTRAT ITfia IS e SR :
- TRy Y Uig e

- AM-%R iy g e

- IS Tt e

T firgf uTq 7T Tem el Shiftad, Hite, difcres—4, o,
fIReITH, IR 31ftr Rifcriag g et 99 s/
I9-B9 iy u1g TeA Teme AT Sadeied SR of
DI, TTReH, DldTee 0T Aifcres T TS SRIATd 30T
Hefip et i vHTOd g SRTaTd.

SRS yaRft TediRes, dead, crelam for aRiA=n
HIaf 0T HiftrTar IRFSTAT S a1 Terel 3

TEUIATd R IR B3I dis 3raat uerd fe=area sswyume
Saes dTd.

HSHUUTAT SMYRTR SIS Bl M.

qIR: HIFEH 3 ETReA HEigs sadersdl aR TR

3RGET - UAHRITST el STl

I FHIE UHRA aa IS A SRWS 30T guTa UfeRiemmat
CIRRGASIGIGE

WA Wi sodeigudl aR 1R gya sifor 9w g
3REST UfRIYTATST el Sl

MMAW WA= ATHAT S0 HSI0T 3MTR: JEUTT U0l e
B 10T FuTe YT BT TafRYd H1. AR 95°-150°C T
TRY &R,

Il IGUIRTST G- IWAT UG HRUGNEIST Wad gRRit

I Aeays feuTes THadl T uaNIé! § R He@rd 3.
TH HHM R TR a1 dis fAure™ o7 aro.

SAdCIS T gUC HTTUET $g A9ard 25 o 50 T die Tof S
BRI, AU AP 39 SR BT US §IS 1.

Had UhTd feHoft I= Iwrar i glvaRgs IRguarat
ST YD1 1. U SR WA 0 .

q1eg fdha X fohaT Wids dheied] A Sild HH B 48 B0
TP 3T

TR T NHITIR o ST, T 7 qTd & Bt I
TR ST el Ulgell 2R wendld Ue-3u gR ulde Sl
S, (U 9 Heod 7S 9 uidTe g1s Ui feausd
oo e SMTOT TS | TR T HSH YN SR,

T URTeT SR R0 Hefit I TS HIROT 7= AT a_gA
fegame farar fEulieRM eea™ % gies [,

BTS BRI B
ORe FHaedr YT e s (2 @ 20 T, YA YHRIGR
FAT SRy de HHT Fa.

C G & M : 3T (NSQF -3Ioiea Ui} 2022) TaRATSY IS8T Hafed et 1.7.102 219



el Aokt T wH e,

dcds] SdHT YN Seaudredl Hlaradid HIS Wid=.

qmaR

AT HoR Jgaiad Sdled fdal 1 d 9 Tl gRifaelt
3MTedl.

Fig 1
X
8
=
BUILDING A CUTTING TIP ON MILD STEEL SHANK z
ALTERNATIVE WAYS OF FINISHING BY GRINDING 3
Fig 2 6.35 mm ON 2 FLIGHTS
3.05 mm TO 1.5 mm
4.83 mm ON SHAFT / e

3.05 mm ON REAR OF TWO FLIGHTS
4.83 mm ON FACE OF 2 FLIGHTS

CONTROL OF HARD FACING
DEPOSIT ON A CEMENT CONVEYOR SCREW

WL20N1710212

Fig 3

HARD FACING SHOVEL BUCKET FRONTS

Fig 4 7
Q

WL20N1710213

HARD FACING FEEDER BLADES

WL20N1710214

Fig 5

HARD FACING ELEVATOR BUCKET LIPS

WL20N1710215

Fig 6
©
S
g
=
z
HARD FACING SHOVEL BUCKET TEETH 3
Fig 7
=
S
8
S
=
HARD FACING GEAR TEETH (PINION GEARS) 3
Fig 8
©
b
i
5
=
HARD FACING KILN SCOOP SHOVELS g
Fig 9

HARD FACING TRACTOR GROUSERS

WL20N1710219
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CG&M TRRYISY drat gaied fUsRT 1.7.103 & 104

4TS (Welder) - go¥d! SATIOT q@HTA

gle TR T 3M1foT wriRes |rafiae wifked dfET w=fie (Plastic welding

machine with hot air gun and plastic material)

IfE®: a1 Y= Ract TR HEH BT
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. B TR <A1 ITURTY quid o1
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FROATT UfhaT 3MTg, Wiked dfceT IHT T od AT
IIHd 95 HH B

39 38

WL20N1710311

Fig 2

1Y ¢ Ha

HOT AIR GUN KIT

WL20N1710312

Fig 3

1-POWER SUPPLY CARD 4- HANDLE
TEMPERATURE ADJUSTMENT CAREEEEAREE

7-HEATER TUBE
8-HEAT PROTECTION TUBE
9-NOZZLE(NOT INCLUDED)

10-SCREW ON THE CLAMP
11- TEMPERATURE SCALE

WL20N1710313
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1 oS [RaelI Bl

7 R
8  JWTCT TREUT S
9 ot (HHIAE e
10 Fiq R &

11 AT9HE Whd

1-POWER SUPPLY CARD
2-MAIN SWITCH

3- POTENTIOMETER FOR
TEMPERATURE ADJUSTMENT

4- HANDLE
5 AIR FILTER
6-RUBBER STANT

7-HEATER TUBE
8-HEAT PROTECTION TUBE
9-NOZZLE(NOT INCLUDED)

10-SCREW ON THE CLAMP
11- TEMPERATURE SCALE

WL20N1710313

Tae==

. EAER FrEof deg B

. TIrIUR 4TS qurET

+  SERIBHITIR AET ATTHM (@ RIeR) Je BT
o JTRHR YT 4 B

IR

. yAfEResd I I8 (S, WHTRd, SRR Usal, aftd

. Ao - yHfERed Sidf-qaR Aifed onfor wifesds Tga
TR $HI0I, A6 30T I B,

. Tl BRS - AR GEUTT

SMTENURA TR dHaa 30T Hies dara U Apiad H1

.« Tooed UTuar] TS SIhIe

. Yicge Wi AR oftn wgo Sfsfigy Ifha FRur /
faRgesaur

- YEId Aps T, HTTE, Hicswr fhar UeT yedferd HRor
giferfrei=

Trefifefi (diE) § Hisdhes HIT 30T Ueh ard! Jaifde amura
SV YATERes dieeR 3. § fafdy e quf sruammst

fafay I8 onftT wIRjaRFHE IuAS SR, FAWTYROIU,
Uil IS T ;AT IHTa UfeRie, fage Tqorerd aqifor
Yyul HH U, § SHAfGed WUl AFA Sd. Areafafad,
T §idh, Tgol Ufehal Bard M1 SaeBuT - YT STl
0} AT,

AR urevdien=

gieiuidiel| (dfidh) e S0 gafa Tar 3mg T 3w fre
SIYANTIST aTRS Sfid. PP % IPp¥ IMAMD UldHR,
HH fARIY @, I I et 3] A1 I Faia smmdt fRR

Uiclieafth 3Mg. PP AToReH Rig ool SUANT WU WifeT

ureifanTga FRES
aichfaTse daRss (e fhar famrga) &1 frwraasi sifr
T YA TIferHR 318 St SARCT SATIOT Sie/dhTd ST

ST Fad SR, TIBIT IUDBRY,

3 T M fawR - oicifycdiE enfor ofdfiviftefe @R
SMBRAFHR Taid IS yufeaes anft o

B TP uied), f3ge a1 Irnnht oig St urae’ e Sudsy
3R, b, feres, Ht fhadih anfor gau ufbar emwar
JREAT 9ggE! [UINEIgS, PVC AT URUING St
I o1 &T AIES, U, Dlbic, TR, RRHF, 3ATS! 3HD
SITARTIHE Sead 118,

222 C G & M : ATT (NSQF -I93 Ui} 2022) TRIRATSH ATS1 Haferd st 1.7.103 & 104



	Welder - TT Revised Content (Marathi)
	Blank Page

	Module 1
	Module 2
	Module 3 Part 1
	Module  3 Part 2
	Module 3 Part 3
	Module 4
	Module 5
	module 6
	Module 7



