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HNew 1: fzams e w3 Il
(Induction Training & Welding Process)
1.1.01 2urg fHYSTEr € HJd33T (Importance of trade training) 1
1.1.02 fEAdeGe =fo i wgHHS (General discipline in the Institute) 2
1.1.03 HEs®! Hesl AgfesT (Elementary first aid) 3
1.1.04 Seuar =fg 2s3fd1 € HI33" (Importance of welding in industry) 5
1.1.05 [ o3 Res wad w3 W wai-THiASs 2wsfar w3 des =fo geufr east |
(Safety precaution in Shielded Metal Arc Welding and Oxy-acetylene
\Welding and Cutting) )
1.1.06 T3 T AE-UsTE w3 UIfFTH (Introduction and definition of welding)
1.1.07 I W3 A LB3far Guags w3 Aorfed Guags (Arc & gas welding
equipment tools and accessories) 10
1.1.08 Ty Ty J@3fa1 Ygafafret w3 feret @93 (Various welding processes and its
application) 14
1.1.09 Y W3 JIF W31 SfeH w3 u3fsTH= (Arc and Gas welding terms & definitions) 1-6 16
1.1.10 T3 3 HES © 941 § ?H-24 yJafafr (Different process to metal joining method) 17
1.1.11 T3 AF St ST W3 Rl =93, dfera S 3PSt w3 -3 Hed e afe
(Types of welding joints and its application, edge preparation & fitup for
different thickness) 21
1.1.12 HA3J < AeE (Surface cleaning) 24
1.1.13 WIS SBINT W3 A3 fedacdlas sfnd w3 uafsae’ 3 B9 gaMret gt (Basic
electricity applicable to arc welding & related electrical terms & definitions) 25
1.1.14 IS WZ IS W3 B3 575 AFT3 for @i 793 (Heat and temperature
and its terms related to welding) 27
1.1.15 Y <5311 | A3 W3 Iy S e ffE3e’ (Principles of arc welding and
characteristics of arc) 28
1.1.16 339 W3 dce BE IS ATE TEMF W JIF - e T IUHS W3 =93 (Common
gases used for welding & cutting - flame temperature & uses) 30
1.1.17 weH St IfAHT - wilefdles S gret w3 @33 (Types of oxy - acetylene
flames and uses) 31
1.1.18 (WAt - wHtefSts dez @8 Guads @ AfT3, Hues w3 wusldnas (Oxy- h
acetylene cutting equipment principle, parameter and application) 32
N\ |
AAEB 2: <w3far Iaatar (Welding Techniques)
1.2.19 7t B3I U ATA <STHTIHT Jadierfeg w3 feseaea ey 311 HAlS w3
THI® T 263 (A.C welding power sources transformer rectifier and
inverter type welding machine and care maintenance) 39
1.2.20 AC W3 DC *B3fd1 HAls™ & grfee w3 s (Advantages and disadvantages of
AC and DC welding machines) 42
1.2.21 [ EN w3 ASME @ warra 2u3far Aafdwi (Welding positions as per EN & )
ASME) 43
1.2.22 44

[283 To'& w3 33H& (Weld slope and rotation) ]
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1223 [ BIs W@ Aws @ wH 2wsfar ygta (Welding symbol as per BIS and
\AWS) 46
1.2.24 (Tny & St S afmi @ 9y @ S8 @ ygse (Arc length types effects
 arc length) 50
1.2.25 [ﬂm‘f‘é afid w3 whusians (Polarity types and application) 52
H3EB 3: AAS & w35 (OAW, SMAW)
(Weldability of Steels (OAW, SMAW))
1.3.26 2TZ T Je=3 M3 BfIHE WH B3I TBIM W Tl w3 &H o8 2WF T T
(Weld quality and inspection common welding mistakes and apperance of
good and defective welds) 54
1.3.27 B3 IF w3 feret =93 (Weld gauges and its uses) 56
1.3.28 ABHMH Fggaz w3 frAet @93 w3 ¥39 (Calcium carbide and its uses &
hazards) 58
1.3.29 nHedls 9H - =HEsT w3 287 59 wdHed (Acetylene gas - properties and
flash back arrester) 59
1.3.30 WTHHS IH St 2fE3Te’ w3 @93 (Oxygen gas properties & uses) 60
1.3.31 WITHTAS W3 WHISISIS JHAT € grgAfar ygdafgfnr (Charging process of
oxygen & acetylene gases) 59
1.3.32 WITHTAS W3 I MHIfSIS FH ABST W3 I91 I3fT FH-2H 7 AfS39
(Oxygen and disolved acetylens gas cylinders and colour coding different
gas cylinder) 62
1.3.33 <B3MI1 I STBT, AlIS W3 IIB ASH JIH JBed’ ©f =93 (Welding gas
regulators, uses of single and double stage gas regulators) 64
1.3.34 WITHA-AH SIS It <B319T AffeH (We g™ w3 €5 T=m™) (Oxy-acetylene gas
welding system (low pressure and high pressure)) 65
1.3.35 (m 2mafar w3 AR dex =t 53 wehy =g wigg (Difference between gas
\welding and gas cutting blow pipe) 66
1.3.36 I T3 IS AT 793 w3 HEr @793 (Gas welding technique right ward &
left ward) 8-15 67
1.3.37 Y T B2d T Id6 W3 sftisde © 391 (Arc blow causes and methods of
controlling) 69
1338 [T w3 dn 2uafar =fo ehors w3 =firs & we a9 S8 Tgd
fdit (Distortion in arc & gas welding and methods employed to
\minimise distortion) 71
1.3.39 (g 2s3far SaA € 996 w3 GugTg (Arc welding defects causes and
\remedies) 75
1.3.40 (yréhyt = afourgs, 24-Sy afimd @ wdiy A, Aaf w3 ygafafr @
\(Specification of pipes, various type of pipe joints, position & procedure) ) 80
1.3.41 UBe w3 w3 Uy 2s3far efgarg wizg(Difference between plate welding and
pipe welding) 86
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1.3.42 gast, &, ‘=€’ 797 W3 A AF ¢ udhy =faH (Pipe development for elbow,
tee, ‘Y’ joint & branch joint) 88
1.3.43 NSew3 Affer & A9y <93 (Brief use of manifold system) 94
1.3.44 JH <3fa1 2fBa I3A sfgargs w3 wa (Gas welding filler rods specification &
size) 95
1.3.45 I B3I =g S AT w3 agH (Gas welding fluxes types and function) 97
1.3.46 S g9, RIS, A3, AT, Yygeo w3 =93 (Gas brazing, solering,
principles, types of flux uses) 99
1.3.47 I T3 | 3IA - IS W GuTT (Gas welding defects - causes and remedies) 104
1.3.48 fedacds: s, <8 defil dacd 3 SHE, TehiH, SITBIIH © wigh'g frdacds
© fe3gedz I3 © warg et =fAmse (Electrode: types, functions at flux
coating factor, size specifications of electrode coding of electrode as per
AIS, AWS) 107
1.3.49&50 [mﬂéu\aﬁﬁﬂ?ﬂaﬁﬂéﬂé‘éﬁﬁmgﬁaﬁéaﬁ (Effects of moisture )
\pick up storage and baking of electrodes) ) 117
1.3.51 o3t & IBIIB, YI-Jdiefar  Ha33, Jefar 3 sme w3 w3g-UH 3UHS
H3-AgS (Weldability of metals, importance of preheating, post-heating and
maintenance of inter-pass temperature) 118
1.3.52 We FITS ASIS, HOH w3 €9 96 ASIS W3 W38 AAs € 283191 (Welding of
low carbon steel, medium and high carbon steel and alloy steel) 120
1.3.53 AESIH ACIS it ST - 283 AZS W3 25395t (Stainless steel types -
weld decay and weldability) 123
1.3.54 fesame 283far, 39 Emit 2fgst < g3 (Induction welding, brazing of
copper tubes) 125
1.3.55 Uf3s St i Eif =A< w3 @s3fa1 2 3913 (Brass types properties and
welding methods) 126
1.3.56 3t it I i 2 fAEsT= (Copper types properties) 127
1.3.57 gIHNIT deT © He (Brazing cutting tools) 129
1.3.58 {nm')-ﬂ?ﬁnn-r Tht SfAAgT= w3 BB (Aluminium properties & weldability)] 130
1.3.59 \BTu e w3 Jiarfar (Arc cutting and gouging) 132
1.3.60&861 | e wiftds w3 for Emif =fArsT= W3 2B3fd1 @ 391 (Cast iron and its properties
and welding methods) 134
H:AEB 4: afdhyz w3 7T (Inspection and Testing)
1.4.62863 | wfihrz =fit St afinet - ket w3 oSt S & =getags (Types of
\inspection method - classification of destructive NDT methods) ) 136
1.4.64 FH3fT wrIEfI3T w3 F93 T wiewT (Welding economy and cost estimation) 15 142
HAAEB 5: A s wad 2B3faT (Gas Metal Arc Welding)
1.5.65 I Aew Wigs W3 w3 7 SIHCs Wad w311 82 =i FaHfr (Safety
precaution in Gas Metal Arc Welding and Gas Tungsten Arc Welding) 144
1.5.66 GMAW AH-AHS W3 Aged Gudds’ @ Ae-yU&E (Introduction to GMAW
equipment and accessories) 145
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1.5.67 ygafafr @ I8t I3 & (MIG MAG/Co2) (Various other names of the process

(MIG MAG/CO,)) 149
1.5.68 SMAW HIH= w2 whudgians' €3 GMAW 2831 © grfee (Advantages of GMAW

welding over SMAW limitation and applications) 150
1.5.69 GMAW © ygdfdfnr 231898 (Process variables of GMAW) 151
1.5.70 Tfag @3 AfHeH - IfAH - THIT'S W3 FH-Iuml (Wire feed system - types - care

and maintenance) 153
1.5.71 AWS G=H © WgHT GMAW, Hiwdt e w3 IFtefans et @ g3mit Ireit (Welding

wires used for GMAW, standard diameter and codification as per AWS) 155
1.5.72 GMAW Tfg I3 Tre Tom 5 oM I T &1 W3 ferel @93 (Name of

shielding gases used in GMAW and its application) 157
1.5.73 TIIH AT W'Id BINIT (FCAW) - TIe6, T, B3I 37T, AWS © WEH'T IS

(Flux cored arc welding (FCAW) - description, advantage, welding wires,

coding as per AWS) 16 160
1.5.74 o3t S SH-2H Hed < Jferd ©F 3frdt (GMAW) (Edge preparation of various

thickness of metals (GMAW)) 162
1.5.75 o3t & SH-IH Hed & Jfsrd < 3t (GMAW) (GMAW defects, causes and

remedies) 163
1.5.76 B3I T TI6 Jie fode w3 Jic félie g dcd® daa Emif Sdaiar (Heat input and

techniques of controlling heat input during welding) 167
1.5.77 It € €3 w3 37 IBfaT € Y= (Heat distribution and effects of faster cooling) 169
1.5.78 yJidtefar w3 Ure dtefar edtede (Preheating and post heating treatment) 170
1.5.79 IUHG & TIAGE T8 IIns ©f T3 (Use of temperature indicating crayons) 173
1.5.80 & Ty 3191 ygafdfr € A3 Guads &9 w3 e (Submerged arc

welding process principles equipment advantage and limitations) 174
1.5.81 HIHfe B3I YIafafr, afindt, A3, Guads savfe Hige S afitdt w3 wudiars

(Thermit welding process, types, principles, equipments thermit mixture

types & application) 177
1.5.82 gafdr ¥ w3 gafdr 5797 € =93 (Use of backing strips and backing bars) 179

H3EB 6: dH SatACs WIa <B3fdT (Gas Tungstan Arc Welding)
1.6.83 GTAW YJAfIr T HSY IS - AC/DC TBIMIT - AH-AHS Thif IgdsTa w3

whEtaHes =fgarg wi3g (GTAW proccess brief description - difference between

AC/DC welding - equipments polarities and application) 181
1.6.84 GTAW AC/DC =& u=g AJ3 (Power sources for GTAW AC/DC) 187
1.6.85 SIHes fedded3H - AT - wiarg W3 3t & @93 d9er I (Tungsten

electrodes - types - uses size and preparation) 189
1.6.86 GTAW T99 - SfAHT, IR w3 8I&" © a9 (GTAW torches - types, parts and

their functions) 16-21 192
1.6.87 GTAW B3 33 w3 I HueEs (GTAW filler rods and selection criteria) 194
1.6.888&89 | afarg St 3fardni afe geht I, T3 & @4dt Hemst (Edge preparations fit up,

different thichness of metals) 198
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1.6.90 WIS /TS It St = A3t w3 =93 (Argon/helium gas properties and uses) 199
1.6.91 SIH € 996 W3 Bumi (Defects causes and remedy) 200
1.6.92 3917 B9 ar9H § AH-AHES w3 &9 (Friction welding process equipment
and application) 201
1.6.93 373 =1 2B3fa1 (LBW)(Laser beam welding (LBW)) 202
1.6.94&95 | USTHH W'Id IBINT (PAW) W3 JfdT (PAC) YISIfr & Gudde w3 Hoss © A,
USTHHT I St ST, 319 w3 wudtans (Plasma arc welding (PAW) and
cutting (PAC) process equipment & principle of operation, types of plasma arc,
advantage and applications) 204
1.6.96&97 | YISIIU IBIMIT YIAIhr w3 i - AT A3 AS3 W3 e83fa1 Uandies
(Resistance welding process & types - principle power source &
welding parameter) 208
AV 7: HIHI W3 Iu-gu™i (Repair and Maintenance)
1.7.98 396, T3dgds i it - AT (Metallizing, types of metallizing - principles) 21-22 212
1.7.99 S WTH-NAIAEIS @89 ST - Irar w3 Jrant © yJafafr Afafs
(Manual oxy-acetylene powder coating - process principle of operation and
applications) 213
1.7.100 WHES 3T § UFge (Reading of assembly drawing) 214
1.7.101 BIMIT Y afaags (wPs) w3 =fift w3 Ifag3(PaR(Welding procedure
specification (WPS) and procedure qualification record (PQR) 215
1.7.102 I'IS AN/ AISHIT S TgI3 T A3T" T 3dt TH-SH I'IF AT wETeH w3 IS
2Afgr @ gfee (Hard facing/surfacing necessity surface preparation various hard
facing alloys and advantages of hard facing) 220
1.7.103 & | JI9H I=" S W3 USTHSIT AHIET © &8 USTHS(T 283141 (Plastic welding machine
104 with hot air gun and plastic material) 222
N
[ BIf&I | WAAES &3 ]
for fasms € ygr IT '3 IH a1 I
A, 3. AfHE T a3 3. AT 5.
1 Set the gas welding plant and join MS sheet in different position
following safety precautions. [Different position:-1F, 2F, 3F, 1G, 2G, 3G.] | 1.1.01-1.1.04
2 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] 1.1.05-1.1.08
3 Set the gas welding plant and join MS sheet in different position following
safety precautions. [Different position: - 1F, 2F, 3F, 1G, 2G, 3G.] 1.1.09-1.1.10
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10

11

12

13

14

15

16

17

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,3F,4F, 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, EIbow, 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
typesof 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, Cl, Brass, Aluminium]
Demonstrate arc gauging operation to rectify the weld joints.

Choose appropriate welding process and perform joining of different
typesof metals and check its correctness. [appropriate welding process -
OAW, SMAW; OAWDifferent 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,
Freeband test, Fillet fracture test]

Set GMAW machine and perform welding in different types of joints on
MSsheet/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]

Set the GTAW machine and perform welding by GTAW in different types
of joints on different metals in different position and check correctness of

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

1.5.65-1.6.85
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the weld. [different types of joints- Fillet (T-joint, lap, Corner),
Butt (Square & V); different metals- Aluminium, Stainless Steel;

different position- 1F & 1G] 1.6.86 - 1.6.91
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 cutting machine and cut ferrous & non-ferrous metals. 1.6.93-1.6.94
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 standard procedure. [different similar and dissimilar

metals- Copper, MS, SS] 1.6.97 - 1.7.100

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
MODULE 1
Ex. No. 1.1.07 Ex. No. 1.1.11 Ex. No. 1.1.17
MODULE 2
Ex. No. 1.2.21 Ex. No. 1.2.22 Ex. No. 1.2.23 Ex. No. 1.2.24
MODULE 3
Obmi0 AR
mees e, T . 5 at " " . " T = =
- .r- .- 1 l- u - l- T : - ll. ] -, - ") -
TR M
Ex. No. 1.3.3 Ex. No. 1.3.38 Ex. No. 1.3.3 Ex. No. 1.3.40 Ex. No. 1.3.49&50 Ex. No.1.3.5
MODULE 4
Ex. No. 1.4.62 & 63
\\ J
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[ SYLLABUS ]
Duration Ref. Learning Process Professional Skills Professional Knowledge
Outcome Code (Trade Practical) (Trade Theory)
with Indicative hours
Professional| Set the gas welding plant and 1 Demonstration of Machinery - Importance of Trade
_ join MS sheet in different used in the trade Training
Skill 47Hrs; | position [Different 2 Identification to safety | - General discipline in the
Professional gg?'t'oni“:’ 2F, 3F, 1G, 2G, equipment and their use etc. Institute
3 Hack sawing, filing square _ i F
S AL I el o dimensions e
11Hrs machine an perform . = |
different type of joints on MS “ Markltr:.g i L plie i industry
in different position observing punching - Safety precautions in
standard procedure [different Shielded Metal Arc
types of joints- Fillet (T-joint, Welding, and Oxy -
lap & Corner), Butt (Square & Acetylene Welding and
V); different position - 1F, 2F, Cutting.
3F.4F, 1G, 2G, 3G, 4G] 5 Setting of oxy-acetylene Introduction and definition
welding equipment, Lighting of welding.
OAW-01 .
and setting of flame. Arc and Gas Welding
6 Perform fusion run without Equipments, tools and
filler rod on MS sheet 2mm accessories.
SMAW-01 thick in flat position. Various Welding
7 Setting up of Arc welding Processes and its
machine & accessories and applications.
striking an arc. Arc and Gas Welding
8 Deposit straight line bead on terms and definitions.
MS plate in flat position.
: Set the gas welding plant and 9 Depositing bead with filler rod Different process of metal
Professional| ©~ : ) o o .
join MS sheet in different| OAW-02 on M.S. sheet 2 mm thick in flat joining methods: Bolting,
Skill 21Hrs; | position following safety position. riveting, soldering, brazing,
Professional precautions. [Different seaming etc.
roessIonall position: - 1F, 2F, 3F, 1G, 2G, | OAW-03 - Types of welding joints
Knowledge | 3G] 10 Edge joint on MS sheet 2 mm > reld
' thick in flat position without filler and its applications. Edge
05Hrs rod. preparation and fit up for
different thickness.
Surface Cleaning
Professional Set the SMAW machine and | SMAW-02 |11 Straight line beads on M.S. Basic electricity applicable
perform different type of joints plate 10 mm thick in flat to arc welding and related
Skill 23Hrs; | on MS in different position position. electrical terms &defini-
Professional observing standard tions.
procedure. [different types of| SMAW-03 | 15 \yeaved bead on M. S plate Heat and temperature and
Knowledge |joints- Fillet ( T-joint, lap & Cp . its terms related to weld-
. 10mm thick in flat position.
Corner), Butt (Square & V); 3
05Hrs . N Ing
different position - 1F, 2F, Principle of Idi
3F.4F, 1G, 2G, 3G, 4G] rinciple ot arc welding.
And characteristics of arc.
Professional | S€t the oxy- acetylene cutting OAGC-01 | 13 Setting up of oxy-acetylene and Common gases used for
plant and perform different make straight cuts (freehand) welding & cutting, flame
Skill 23Hrs; | cutting operations on MS 14 Perform marking and straight temperatures and uses.
, late. [Different cutting|CACC-02 - :
Professional | P o) L utting line cutting of MS plate 10 mm Types of oxy-acetylene
P—— o.periatlon - Straight, Bevel, thick by gas. Accuracy within flames and uses.
NEECEE, (@] £2mm. Oxy-Acetylene Cutting
05Hrs OAGC-03 | 15 Beveling of MS plates 10 mm Equipment principle, pa-

thick, cutting regular
geometrical shapes and
irregular shapes, cutting

chamfers by gas cutting.

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
B1Hrs

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.Open 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" Butt joint 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.




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
o vertical position. (3F) methods of controlling.
AW-12 37 Fillet"T" joint on 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 different type .. |39 Fillet Lap joint on M.S. Plate 10 mm in joints, pipe welding all po-
of joints on MS in| SMAW-14 i i sitions, and procedure
Hrs: ) ® vertical position. (3G) " P :
. |different position Difference between pipe
Professional obserc\j/mg s{;gfrfmdarci welding and plate
proceaure. |airreren welding.
Reedds types of joints- Fillet (
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-1a |41 Pipe welding - Elbow joint on MS pipe @ and branch joint
2F, 3F,4F, 1G, 2G, 3G, 50 and 3mm WT. (1G) Brief use of Manifold
4G] system
Perform welding in . a4 i i i
different types of MS OAW-15 |42 Pipe welding "T" joint on MS pipe @ 50 Gas .v.veldllng filler r.ods,
pipe joints by Gas SMAW-A6 and 3mm WT. (1G) specifications and sizes.
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-
45 Straight line beads on M.S. plate 10mm tor, sizespecifications of
SMAW-17 .
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 | S€t 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: of joints on MS in SMAW-19 in over head position. (4F) maintenance of inter pass
' different position temperature.
Professional | observing standard
procedure. [different
Knowledge types of joints- Fillet
06Hrs
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( T-joint, lap & Corner),
Butt (Square & V);
different position - 1F,
2F, 3F,4F, 1G, 2G, 3G,

SMAW-20

SMAW-21

48 Pipe welding butt joint on MS pipe &
50 and 5 mm WT. in 1G position.

49 Fillet Lap joint on M.S. plate 10 mm
thick in over head position. (4G).

Welding of low, medium
and high carbon steel
and alloy steels.

4Q]
Setthe SMAW machine | sSMAW-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| = .|  position(4G) weldability.
F’I'Dﬁ’f‘:eﬁ':ttjyzissxp‘“‘/fg OAW-17 |51 Pipe butt joint on M. S. pipe @ 50mm
pipe joints - Butt, Elbow, WT 6mm (1G Rolled).
T-joint, angle (45 ) joint,
flange joint]
Srsasiel Choose appropriate 52 Butt joint of copper pipe 2 inch by Induction welding,
_ welding process and|SMAW-24 brazing process by induction brazing of copper tubes.
Skill 25 p_erform joining of SR welding machine Brass - types - proper-
Hrs: different types of metals| 7\ "/ o | 53 Square Buttjointon S.S. Sheet2 mm ties and welding
_ |and  check its thick in flat position. (1G) methods.
Professional[correctness. - .
[appropriate welding 54 Corner/T joint of copper pipe of 7 Copper - types - proper-
Knowledge process - OAW, SMAW: inch and of length 75 mm t|esth dand welding
04Hrs Different metal - SS, Cl, '
Brass’ Aluminium] BraZing CUtting tools.
Professionall Choose appropriate 55 Square Butt & Lap joint on M.S. sheet Aluminium properties and
_ welding process and | SMAW-25 2 mm thick by brazing in flat position. weldability, Welding meth-
Skl perform joining of| . .= |56 Single"V"buttjointC.l. plate 6mmthick | ©ds
21Hrs; different types of metals | J\\v in flat position. (1G) Arc cutting & gouging,
and check its . .
Professionallc orrectness 57 Arc gouging on MS plate 10 mm thick.
[appropriate welding
FaeriEey process - OAW, SMAW;
04Hrs Different metal - SS, ClI,
Brass, Aluminium]
Demonstrate arc
gauging operation to
rectify the weld joints.
Professional| Choose appropriate 58 Square Butt joint on Aluminium sheet. Cast iron and its proper-
. welding process and %#%’2'21 3 mm thick in flat position. ties types.
Skill 20Hrs; perform joining of ™™ 59 Bronze welding of cast iron (Single "V" Welding methods of cast
Professional| different types of metals butt joint) 6mm thick plate (1G). iron.
and check its
Knowledge|correctness.
04Hrs [appropriate welding
process - OAW, SMAW;
Different metal - SS, Cl,
Brass, Aluminium]
Professional Test welded joints by 60 Dye penetrant test. Types of Inspection meth-
' different methods of| 8103 | g4 pagnetic particle test. ods
Skill 25 testing. [different|  .— . |62 Nick- break test Classification of destruc-
Hrs: methods of testing- Dye ' tive and NDT methods
AL test,| jgrgs | 83 Free bend test Welding economics and
Professional | Magnetic particle test,| g1.05 |64 Fillet fracture test. T
) Cost estimation.
Knowledge Nick break test, Free
band test, Fillet fracture
04Hrs test]
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Professional
Skill
166HTrs;
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,
3C]

GMAW-01| 65 Introduction to safety equipment and Safety precautions in Gas
their use etc. Metal Arc Welding and

CLR oy Setting up of GMAW welding machine Gas Tungsten Arc

& accessories and striking an arc. welding.
67 Depositing straight line beads on M.S Introduction to GMAW -
Plate. equipment - accessories.
68 Fillet weld - "T" joint on M.S plate Various other names of
10mm thick in flat position by Dip the process. (MIG/MAG/
transfer. (1F) CO, welding.)

GMAW-03 |69 Fillet weld - Lap joint on M.S. sheet Advantages of GMAW
3mm thick in flat position by Dip welding over SMAW
transfer. (1F) limitations and applica-

GMAW-04 . . i

70 Fillet weld - "T" joint on M.S. sheet tions
3mm thick in flat position by Dip Process variables of
GMAW-05 transfer. (1F) GMAW.

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

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
GMAW, 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

76 Filletweld - "T" 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-11
77 Fillet weld - corner joint on M.S. GMAW defects, causes
sheet 3mm thick in Horizontal and remedies
position by Dip transfer. (2F)
GMAW-12 | 78 Fillet weld - "T" joint on M.S plate Heat input and tech-

GMAW-13

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)

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 - cornerjointon 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 Bultt 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

Set the GTAW machine
and perform welding by

GMAW-01

86 Depositing bead on Aluminium sheet
2 mm thick in flat position.

GTAW process - brief de-
scription. Difference be-

Skill 80 GTAVY in differept types GMAW-02 | 87 Square butt joint on Aluminium sheet .tween A(? and DC welq_
Hrs: of joints on d!fferent 1.6mm thick in flat position. ing, equipments, polari-
metals in different ties and applications.
Professional | position and ~check Power sources for GTAW
correctness of the weld. -AC &DC
Knowledge [different types of joints-
14Hrs Fillet ( BT'JO'nt’ lap.| GmAw-03 | 88 Fillet weld - "T" joint on Aluminium Tungsten electrodes -
Corner), utt (Square & sheet 1.6 mm thick in flat position. types & uses, sizes and
V) ; different metals-| GMAW-04 (1F) preparation
Aluminium, Stainless ) ) .
Steel; different position- 89 Fillet .w.eld - Outside corner Jo!nt on GTAW Torches- types,
FEHE] AIur.n_lnlum 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.
Professional 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 PAC.O1 mm WT, position - Flat (1F) and cutting (PAC) process

Skill 20Hrs;

Professional

in flat position.

Set the Plasma Arc
cutting machine and cut

94 Straight cutting on ferrous and non
ferrous

- equipments and prin-
ciples of operation.

Types of Plasma arc,

Knowledge |ferrous & non-ferrous advantages and
03Hrs metals. applications.
Professional Set the resistance spot| RW-01 |95 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 Perform 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 Sissi.milar metals by OAW-02 | gg joint on Copper to MS sheet Manual Oxy - acetylene
Hrs; ;a;zmg opersa;talggazij 2mm thick in flat position by powder ~ coating
. P ) Brazina (1F process- principles of
Professional p.rOF:ledureci ([f'ff.erﬁnt azing (1F) operation and
similar and dissimilar applications
Knowledge metals- Copper, MS,
10Hrs SS] oAW-03 | 99 Silver brazm? :).n'S.S Sheet with Reading of assembly
copper sheet "T" joint. drawing
OAW-04 ; i
100 Silver brazing on copper tube to tube. Welding Procedure
Specification (WPS) and
Procedure Qualification
Record ( PQR)
Professionall Repair  Cast Iron|0AW-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 welding with C.1 and bronze filler rod. paration, various hard
Professional| Welding process.|SMAW-01 | 445 Repair welding of broken C.I machine facing alloys and a
[Appropriate welding| g\ av.02 parts by C.I. electrode. dvantages of hard fac-
K led _ - ina.
NOWISAGE | process- OAW, SMAW] 103 Repair plastic broken parts or pipes ‘N9 ) \
O1Hrs Hard facing of alloy steel by plastic welding machine. Plastic welding ma-

components / MS rod by
using hard facing
electrode.

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

chine with hot air gun
and plastic mate-
rial:

Polypropylene (PP)
Polyethylene (PE)
Polyvinylchloride (PVC)
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Tyrg fAusTEt € HJI33" (Importance of trade training)

€2n : for Us 2 Wiz &9 3AT tar I=Jl

- fon W39 TUg e YUz i vers=t & <=6 9|

« I fifyE @ Hgar IINIE fAUSE A e e9=a a9

« IWII TUS T YT JT 3 AT T Afemr & femrfemr a3

&g Tug Gust Gvileead B8 I 7 g OReg W3J g=a ©F
g JuT Ia| I fHusE Aty wiills ug ©f fime ©
AACT I

I3 ITAS S5 -

feH 233 & AES3UIed YTr 5d6 3 =SmiE fHitmrgst I fBa
&I § AR H © &8 JIG T W1 I=AT

yrehy.

2 <BEI HAA. SMAW YfSfanr gergr At AfEST ffg ude.

3 Ms 3 fi{th, 98 W3 ATgBI STl Oxyacetylene ScE TF
Yfdfanr gnrar ude.

L HIHI W3 J-Fum B IH

5 M.S Hie W3 M.S Ud< 3 5 GMAW =BTl

6 SMAW YfIfonr & €33 J9T I8 AU =BISI HAHllG, PUG
Sce T Hils,

7 IWIEITCIT ATSS T Iodl
J9 fRys | In3 -

YUY T ASS3IYITT HYIS It 3 Hieed feagd gad w3
fimrs Y3 a96 B8 waferfiy st vre © 3f93
A & fimie 88 IffAcas Geuar / Hates' &g wifferfiny

fraset YUz 59 Aeer Il
IHIrg T Ha-

for TUg § ASB3YIRR UJ' 996 (3, BHieear § Jo7 €3
Gevar R ydt 39" SoHTdt He6 T 89 JedT

1 TO93 foaHE e US, 83 © T9, g3 w3 EAS
2 WeHEEs W3 Ao GTuaT

3 Ued ACHS, YfSfan Geudr w3 Hrdlféa B& Ardie fsgnre
ISt L . Aer Geuar fA? A weraTE w3 3B

5 HIH T GRS w3 HIH3|

6 Sfonret gor w3 Jftmr HAEe|

7 639 839 © GTuar fA? f& BHEL, NTPC, Wife, W3 393
3 feen &g for Geuer <ol

8 Ucd aHlas® GTuar fA? ONGC, LOCL, W3 HPCL wife,

9 H-gmardl



CG&M

wifsmr B8 AEfa3s fAgis 1.1.02

<539 (Welder) - f3ams féar w3 2afdar yfafanr

fErdifa@e f<g W wigHHS (General discipline in the Institute)

€en : for s 2 Wiz &9 3AT tar I=Jl
o HHE" ©WTT f690a3 WiH WEHHS ©f USer adl|
« HAE" @ &f39 wan w3 S99 § F=vE 9

W WEHAS: TR 2 fonast (AU, e3féer w3 Te3dt Ace,
33 Af-fruzd w3 373 BAdIfgge T S97 a9 & ag
JI a3t &% 3% g AN I farg, foHa S8

HHfE (3 Tt &% =fgr & a3

WIE B3 SHT TITT HHET © &TH ST6'H & JdJ|

WIE BH3T &8 I Hds W3 i 3 frsrer J9 aistfedmt
f&g WyEr AHST AW S99 & 59l

fagdt w3 Jadtas auH R 29 & Jd
THf B S R 983 euenieTH & &3
9% 573 s o8 8999 § s &3 BRI

W2 25d W3 I A s Ac'e, T3 Ao W3 AfJ-
fasTe 996 e T Aons o] Aami b ardifedv
fEo fesomit 39

e B9 I8 & UG 7 fugers & a3l

HAE @ 2J'3 § He-HETT 99 w3 T3=Is § YeHs JE 3 =9
fErditfoge 3 et & miaet & & 78 1 3931 &It J1 IAEr Jat
yfggr= w3 et A [y © &8 HAEr g Iaa I=

o foA wAes € s &g Iwg It &4 fsmHs 9d »3
AO96 I96" J9d Hgdt A Jadtes I8 3 Ugdd |

2re A fiftmr feue 3 ufgst St 397 st a3

ferfsas Afifemr 9 foR & gafeeaa 3 =9

g O3 w3 feaad foarast § foufis 39 3 5 w3 gt
Jadtas ge AN et Bt € 58-S gt & Bafemr
T & fimrs 39



CG&M

wifsne g8 AEfa3 fAgis 1.1.03

<539 (Welder) - ff3ams féar w3 2afsar yfafanr

HeS! Hest AgTE3T (Elementary first aid)

€<n : for us © iz Ry 3A vt =
- Heu AofeaT @ fesa S Su-2y mifimire? § M3

et @ g<ad w3 A9 <t miffmr: 5AYl 2 g & 3tEgsr
AJI9 Y Bue T8 ade € Uug »3 Auga © A & a8 3
feagg a3qft, Husd & fsAadae J9s Ro ot & a3l

A fon@St wi < fare AusTe @ AUSa 9 J 3T USIT § I
A TS § o S9 Ued He I3 HUIS 331 A &, 3T I¥
Ea3féar miardt i fa Helt a7, 997 7 usAfed 3 H3 I,
A& I En St =93 3

g vy S S sd6 W3 fenast § da d 7 fig & Augd §
335 38 I 891 (Fig 2 & 1)

Fig 1

WL20N110311

Fig 2

WL20N110312

Aad FA we-Bdes Ifde I, 3F Uig3 & wug &4 I8 &8
6< 39 & gJ AT 3% AISC HI &l e’ A GRS Quede 3 ©9
&t fEAremir FteT

Hag Was Mol a9 3 §udt 3 3, 37 gr § fSare 3 Jae 5
SISt Areit Irdie Ia|

W73 3 fedafcd 596 fd €3 939 § a9 &di a9 Aaer Ud
Fur g7 J Hae' I 3H oA g 99 AR J 4 939 § Ae,
fogrie ISHa &8 = w3 AR T e a9, o 7 J
A H'Id & HeE YuU3 3

Ao Y3 fenast 990 I U A9 8 97 J, 37 I9es, 873t
W3 FHT © Fufar § 88 a3 w3 ygrfes fanast § sle Je &
AfE3Y 9 9891 (Fig 3)

Fig 3

WL20N110313

I W3 o590 ©f €9 3 8Ir3d A9 98|

ygrfes fenast § fowr w3 wgnierfea 99 Fig L Hee &8 391

Fig 4

WL20N110314

297 fenast § ¥o It 99 & 6l 39n fovast §
397 & 83

7 ag= A9 &1 8 fggr 3-faq @9 IH I3-AX SaTT
& I3

faret T gean fard! © ved € 993 Adi9 <9 BuE T8
e © Yug w3 Audd @ AN & B8 3 faggg a9t
gefom & Seg3T iR e UEE @8 J9 aad I&:-

fenast & era.

fErdfdar 3 o ufas 7 18 53 & ufgs

AR < AfES.

I fIteT 3.

e BSH wife
fardt @ ged @ ysre: 5Y3 We g 3 sde v yge fige i
I3 BI&IC T TS I AT I, UT forg wg wry &9 A3%6
IMEE W3 f391E B ardl I AdeT J

gde ® 89 Uugt 3, Ao U3 396 @8 fongst § gre O
3 He &3 7 Aaer 3 w3 6A & Jiig TaT, w3 Audd © AE'S
3 AIT 39 3 WY HBT T WgIT I

Ager Y=g © i 5g3 frmier dug 3, wadsh Jarg Aaemi
T& W3 fenast dgded 3 wust uax § e3¢ {9 wHHdE J

3



HereT 3, 6T 93T I AT I w3 e St HdE mmifae
39 3 HIF AIEMT I6 (SEfgSHs)| g w3d J AT JI

foHE T ST HUSS © AE'S (3 OHAT § ABE © I96 & 5T
Aaer JIfaAe € e 58 fem:

393 fegA Agdt 3

A9 ATEsT 83 Gumeg J| Idcdt AT B9 31, fag
nhaaA fese Adt

Hger & de a3, Aag g fae’ foR 25 © i3 7 Aaer J1 adt
3, W33 § s d3acd € HUSd 3 I8, Het d9-HoSs
WIS R fa Saz & U, I, 89 Aarge, W3 © de-us,
FUF T AT & Har A, B g%, IBI-WY wygg, Ji9
-Hefsa In, W< fe@fdqr, Sasie dug, fe@s wife (Fig 5)

Fig 5

WL20N110315

W23 &% Y Augd 3 591 Add 9937 © SA3'S Sus=Ey &df
fedafca 5as: fardl T voor S T8 fonst © Adla 199
gdc BwE 3 9 AF & AdTr J| A 39 AT IS &1 J AT
I 3 I WH 39 3 AT 8 AT J - AIS BT TAC 83 B'Y
I AH ST &' I

86 W3 ¥Id: A5 g3 TIead got J1 1 Adg T €37 A
AY Aer J, 3F 3T § T99 dut 3 foge ad fegH o Jd
8T99s B, e, A'g d9, A A'g I &% 2 d| A 578
TdT 3 993 fHset JI

didta yo <faem: A8 & muH fH f9 =g3 fmier ¥s =9 foar
J, ¥H g9 Jie, I8 A €95 &9 1819 Hiewr e e 9
w3 IAed fimrs 2 grdier J1 34t eRe 83 Gumi € gy 93,
T €3 T v vy fRY e 2foe & IgE w3 39T 3 Hoe
T A3 3 = ATs
3IJ3 TITE: TN JiSIT Yo =fTE | HHfew ST

HIH $ B Ao FJ

A I A 3t Tenft (TR & Aia @ g 3 us g4l (Fig 6)

Fig 6

WL20N110316

THH 3 TE UG

A3 B8 9% 3|
didte ye =faer § deIs ag9s BE: wu © ufimi § foels
8. fier fog ys 2fos § I9 B& Agdt I= T5™ &g 3|
SIH ISt © O3 &% 24 el (Fig 7)

Fig 7

WL20N110317

e B Ug © w88, 7 fan 39 Wiarg 3 f591E 5796 I Aeer
3, Wiegdt ¥ =fos § JIdE B v § T © LT wa I

3 m: 3 e O3 (391 39 3 Bd fenaSierz 3fian) »3
U& § Hegst &8 B8, Add Yo 93 JiEid I 3T e 3 <1
33fHaT B (Fig 8)

Fig 8

WL20N110318

>8I A &= T AJT IS B USer I3

wi € Fe: T T8H © I9s Wi & AsE B, s gga wet Ju
& 293 I 3 fes R 3 7t 4 279 2 3 3 Hef B9 Aad A
oA o3 & fSu 7 AT @ I Wy fF9 T JE 9d6 Il 9, 3
Tnft fon3t § 393 foB & wid' € 3T 9% 8 78I e &
fom & fami €t e B8 a2 & wid § & I913| foo s Aaret ong
Tt AT T IS TE Aedl. 318 I widt €@ I ged € ASTd B8
oot AE S e ITY 7 HEH & BTG

4 CG "3 M : @83d (NSQF - HAfT3 2022) - wfSWH S8t A=fu3 fAgig 1.1.03



CG&Mm

wifsmre B8 AEfa3 fAgis 1.1.04

<539 (Welder) - ffgams féar w3 2afsar yfafonr

@Tuiar fEg ¥8f331 € HI33" (Importance of welding in industry)

€en : for U 2 Wiz &9 3AT tar I=J
. 3T 2BfS91 & HI33T TR
. 2pfiar @ erfee R

J o3 & Aod e IT 3 - fams © IR S8fdar
7 f9=fdar ewrgr A7 €3 AR Il BT99s: 83a fgH, ASH
gfisg, €3 T eI, wiel Usshi gredr (2 fishited Herdl w3
J5) Hic Aes 7F" § HiFs B8 I3 Aer J| GTaas: s e
39, 38 T IIH, TBIM, Ta8, Ju nrfe, U3Bh Tregt & &
B33 w3 gfelar enrgr Afr 77 AT I

fa=fear 7t gufdar enrer A odf A fagfa ng st gw §
ATE © W9 5t I=JN & It E3Ues & I3 & fimrer I=T9t
HHIIGMT wife I 99 96

I8 Jqt e Ayt fIg feanz iz fomr 3. Gaa § <f3ar & 293
3d T4t 7F* € HegSt &8 We i3 3 WA &% Afar 7
Aaer J1 i 283 w7 Jrelt A famdt € At Y A9 3 Hegs
A7 I J1 2833 7F T IHS3T %100 It I AL [ II famAd 2
AT S IS %70 3 We It I

for o8 A9 Geual 4-2Y T8 © feare BH <afSar € =93
99 I I&I1TI* § HFs € IJdifom €3 Wwfdar € Tfee
wfs femdt: WfET o3 § v & & I A K9 "9s
TV fIarfant & IaH 3T Aer I w3 FEE (AgY) Sus/Afte
go0T Th fods s Ter 3

2w w3 I o3 AFs B Iifemr fegaa 3ua"
T wHEE 77 I8 I8 3T § Ua 39 3 HFs T i g 3t
EIECIST

WHETE 7' § < 3T 7 AaeT I
fode T firg dfenr famr 3
35 © ISt § 3fgnr famr 3
HiH T I afenr famr 3
A3 v3 gfidar 38 83 3 <0 It i3 7 Jifsfkare
Tfee
fafear @ ofee
BfII J9 U3 7Fs T 3 &8 €31 I fFEfT fea:
&g AErer ggm 39T 7T I
wfe Aqr Juer I
IS & U9 wafaasT fder I
Weggd
gt AHAISE © S97Sd 89 3UHS W3 ©5™ T AT Sde”
3
A% 3T 7 AIET I
feg 78 3 vAg3 AF I3 A & Aed & fan & fam S o3
& e 7 Herer J



CG&M

wifsmre B8 Agfa3s fAgis 1.1.05

<539 (Welder) - f3ams 2fé&ar w3 2afdar yfafonr

B3 Hes wigd B39 w3 WarA-HASs 26391 w3 des f9 Adftmi Aearst (Safety
precaution in Shielded Metal Arc Welding and Oxy - Acetylene Welding and cutting)

82n : for us © w3 &9 3t tar I
+ SMAW, OAW f3T ASftmIr AreTTat <t ugTs 99
- deE & yfafonr ffg gafimr Areadt & us= a3

I BISI AI e Aregraing-

WHfes HlaHt 2839 I Aaet I for & 3o e vy §

W3 it § Ag< disig He 7 U3 3 Su8E & 33 JI
IS Ufdee @8, Ufgs WU 3dcd &% A%J a9

fenagst enrgr It &3 TE

fare @ gefoaw 3 =59

wree fardl € [Ifimit § g9T 8 W3 ged 7' Jisig #%E I
AT I&| 7 & wigede g8 Jer J 3t fidada w3 =99 AT
fedafes 39 3 Bde der I

Ueg g8 JT 3 e ued AIae W3 Hille © nieda! Agse
& ol ge I&| WIg-wenfed 7 wenfes Trfeg 25f3ar €9,
A3 O3 © IR fedafcd 39 3 38 IR Ia| IB3 394 o8

A3 a3 92 A 383 3918 o8 WOg3 Guage f8d H3ar
a’lfé'ﬂgé:

s faret @ [ § o 89l

Hal, Nt-yer3 Esfdar enss w3 ASig & §dftmir ufgs
Ha Esfcar & =93 J9a W wy & 3 w3 mie 3
e a9

e ueg § farddac a9 7 RS 396 3 ufas ffae §
33 7

fer Quags § e Has © Agni® w3 IHSS! W3 AEd
I3 T WEHI AJt B9 % AFTUI W3 ITEF IJ

A3

=33 &g &7 IT 3 A9 Gudds St o el

<t 293 & Il

« WE AT © WS-TS aES & BUC

aH € gaF § e gt fedafea (oa3h) mils o I9gs
EEI

A oH 7 s @ Hugd R IR 3f fedacds § & gd
fAae It 39 AIS I A-AHS & 233 aJ1 gaHS I
fIfimit § e =9 S yIW3 &J 7 58| » Aad eIgn © g
3 G o1 9 I I 37 B FSfemr IISH Ul

7S Jos w3 ged' § Aoftmiz & 3 W

Ad 7Y T dug €5 9= 3 Y263 e uddl 7 s HeR
& 293 &3

HfEA a9 AN 7 SuR AN WU fogd w3 wikt & Sfemr
95 B8 fageg 8 (Aedt A3IsA ST HOi=T ANSI
zu9.1 ¥9) A A3 &3 fde iz Wfdar IsAe ufas
Hogager B W U8 Arelg Wisst < fieran oSt
A 3

et & @88 w3 oHd 3 so8c B It Aeflet A
garect & 293 93; THIOW & T & 2HE Bl B3eal el
e frg § 0¢ 3 ga Ju

ge & A9 & &6

Hiog nieg J1, 3t 939 § ITTT a9 W3/ I8fE9T © ge
w3 dH § IT8E BE TU 3 nanAcIded o 93 Jd
3 =96

€8 B3 & 3

BIEI U © 10 Hicd © wied AT ABeHIS gint § I8l 7
feg Hg= &t I, 37 QIS & HogIHT' S=Tt &8 A A T4l
Y63 A Higs # Foftmr OEA Ul AEig Hisst ©F

fAegn 3 A<t 31 « oW & Fftmr B8 A9 < gat
A Ufgss|



frdzat & fa < BP9 7 I9 famsd Agae 3 g 99
Bl fedacs § a2 & fan 839 § gae & femas o
fe6i
fSare 7 fefiar § Jae =8 gsd™ § AcHadt Mide A
AR-AHS € 833 39 &3 Hilld’ &8 A7 & it Afast
9 rgfuz a9 w3 FIftmi3 i
ool T8 ynféet 3 g9 R f 39 I8
A3 e, 068, a3 W3 193’ § g w3 gftm3 & 3
39
€5 adc 3 guel 933 UANST © Hu®s § YyIfes Jd Hae
Ia| IAeg Ulgae Sient & o 28fdal Quages’ 3 g9 Jfger
g JI

OAW 2BTSIT AIftMI Arearaht
1 S=ard AfESt K9 g3
2 AJtEE I ASIIAI

3 ISHAWM33IBETI I
L fog Afsnfoz a9 3 2@ widreg At 397 fée o3 I I
5 WIHHAS T o9 20 I

6 MWHfcES § Al &% I3 I
7 Sgefed © 96 § 3 a9

8 BEx S fimis 738 I3B &I

9 AJ I&SHS § Wellet HEQ

10 Afg &g 99

11 IF S wEg-geH § I

12 yIremit w3 gIAed Int § 5T8
13 90§ A 991 o5 I3 I

1L fHIE Y=rfe3 #id 391 398 &t 293 &3
15 IR AABI U D GI o a9

16 o2 & fimier 391 I&IHS & a9
17 Jy-Ium™ BEr g3 oer g

18 fide Faftmi3 feardiea’ & <33 a9
19 I & WaHHG € 93 & a3

20 SHHES TEMF I § 9T a9

CG "3 M : @83d (NSQF - HRfT3 2022) - WfSWH et A=fu3 fAgig 1.1.05



CG&M

wifsmrA B8 ASfa3 fAgi3 1.1.06

<539 (Welder) - f3ams féar w3 2afdar yfafanr

WS & A=-Us = w3 Ufgs A" (Introduction and definition of welding)

€en : for s 2 Wiz &9 3AT tar I=Jl

. ¥WfIa1 @ fefsgr v <g=s a9

+ T IIS T TH-IH IJifamit T TI=6 I
+ BT & ufggTr e <g=s 3|

o3t § AFs T ff3oR Id oud 7B yIer I I9H BIFA
e I%, 73 3 Ufgs' gou w3 1Y Yad K9 S w3 BT Har 3
WER I 1O TdT & I9H <B1391 fTg IJat St frn fg Bag
1801 ¥9, AI Jadt 3 & famme oy & 8= =it 1802 Ry,
gt fefamrrat 2iEr ded= & & fdafes gy & 31 it w3
g fE9 BfE9 =99t Hee fegaa "hudlars' e yAs<
37 82-1881 g, B gt Sl a8 gag3H W3 UfSH
A Ira=e wad Bl fagr Aer 3; 8 & 996 fedads
SIESECE

1800 © TJd © wiflg ST i g, fodwre Ag=wrae (1888)
w3 e wpfdiel, AN, 393 (1890)1 1900 © WH-UH, gk
i I9 Afg Ty &3

1905 35, gt fefimiral =greriia ficafes & 23fdar 3¢ f3s-
g™y 8 fedafey gy & 293 d96 T YA [€3711919 9,
STBE! Ager <8341 T 8 HL.A. ISHSI e ST I A ud
s I9 Tora 39 yfHio &dt It

BIF S foars Yfafonr 3 7 Adadt § v 39 S T3 o8
Haet J1 fog weaAg oH © g § g 3 w3 flwd Jg
UT9E T YS gTgE 38 g fagg miardt A & &3 Aer J)

7 & €3 Hag3 A7 g6 o8 & J AT J, T € &8 I8
TI I B I 7 WUE WY, 2BI JT7 9IS SE I3 AT
J1 fog AB3f9eT w3 gfdar © €8¢ I, fam <9 oH © cafar
fluge-ynrfée miast § s e Ts Jer I

I II& © I8 39 I R o, WSz Hes wiga eBfSd
(SMAW). 3t SITHSS W'ds <1341 (GTAW), W3 JtH Aes widd
JFIT (GMAW)|

GMAW Rg i =feg 23 “Sgar o ISt 3 & egss ©
g 3 5UgE B ffd g8 T8 9F (WH 39 3 HH WI9%
H WIGdTs W3 Co2 T fHrTE) § wadfE3 I8t &% 39 § 41
gt Il

8

GTAW e e g3 ed S g et S @ Jal I fAm ©
wied g JaTHcs 337 Jur J| fme39 © &%, 3H wrust JIat
& 13T § oS J96 B8 g 138 & €33 J9 I 3
fa89 Hes § W gn 38 &% @3 »3 I& IH ferd &3 a3
3 far ffg Y=g der 3, fome s ol 8u3 & Foftmr ager JI
fe8acds oo fedacs § et Juer I fagfx fog It It flrws
AT J1 734 IYHIS © YIE3 3 W3 2uF & e 9w I
TBIA-II AFST 28I © s I, fHe? fig @9 fag 393 I8
Tfeg AT 916 J; 39 W ed g uzd yeg uss It I
7 3 T SUF & It Fgt J)

<BISI BE I T I3 A - AIST & =I3 A3t A e
3, frm iR dA & e, s famsd gy, 9 8na, i fedads
=M (EB), STISHS, W3 WBSIHES HHS Is| AT o WA
g Geufo Yfafanwr It 3, SBfE1 573 A F4-2 T3<Ie
&9 S 7 Faet I, fAn R ¥ o=, U=t © Jot w3 gadt
A AHS J| 25391 B Aot 39 3 ¥3Iad o I W3 7',
fardl @ 523, ord § sars, Afadigh dAt w3 g @ Arg It
wleg 7e W3 Jeg nBeTefese IS © AUSd 3 5ot 38
A g 37 get I

far ufgsr

B9 B eadians Yfafonr 3 fan ewrgr @ & © 3 <0 31
S I, TEm 7 22 (IR © 63 It © &% i 77 STEe Io
2BLZI WH 39 3 T3 W3 FINUSHICIH <§§'E!3;TF|"_€TE}I7;I€
313 IR W3 1F § WIAC fII” 7 AT I

H IR 93 98 35 Qoo § Y8 miardt = Afenr Ae J1 AFs
HUSTET § WH 39 3 HS ANAIET @ ANTG JE 8 gfenr AT 3,
S TS B3 gorger J| Bf31 IIFT aHe Weds, 29-29
Io& T Uy fogg =afmr Aer I

feBafea Iw\fsan: feg Wfar & Ka yfafawr I far K9 37U
Gor famdt 3 yuz it At Il

72 gl T ade g, o uegy &9 swer 3 3 fog qat
der gger J1 der I8 gt & w3 fon 3 fogsg Jast o




e 25 S Gl SEtE B gt der St 7 et JI

My < HB3 Acs wiad i T a3 g ddg Aes fedacs w3
233 WA © 3 © fegarg s fedafca gy se=rdt Sfemr AT I

CG W3 M : 2539 (NSQF - RRIO3 2022) - wifswA S8t A3 fATi3 1.1.06 9



CG&M wifswA S8t AEfus fAg'3 1.1.07
<539 (Welder) - ff3ams 3f&ar w3 2wfSar yfafanr

g W3 IA BfFT Quags w3 Aafed Guads (Arc & Gas welding equipment tools and
accessories)

€2n : R Us © i3 R 37 w9t <4t

o U 3 JA IBISA AE-AHS € TBH W3 SRR © &'H R

« TBA W3 WIRAIH & T93 T T9T5 Al

I W31 Aofes Guage
Fig 4
g RIBBED RUBBER
% COVERING
E
WELDING CABLE WITH HEAVY RIBBED g
OUTER RUBBER COVERING g
A1
§ EEs) Vieg' =fo aus & sEd
Td whitng =fg Wiger mieer
Fig 3 M (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
155 200 195 150
. 145 150 150 100
SPRING LOADED CLAMP 5 135 125 100 75
WORK CABLE ATTACHMENTS §
Fig 5
LUGS FOR WELDING LEADS ﬁ
THE THREE SIZES WILL FIT CABLES FROM NO 6 TO 4/0. g
THEY MAY BE CONNECTED TO THE LEAD BY SOLDERING Z
OR MECHANICAL CRIMPING g

10



OXYGEN GAS
REGULATOR

CYLINDER KEY

CHAINING
ATTACHMENT  \

OXYGEN GAS
CYLIDER \

SPARK
LIGHTER

ACETYLENE GAS
CYLINDER

DISSOLVED
ACETYLENE
GAS CYLINDER

(D7,

7 |~ WELDING
BLOWPIPE

OXYGEN RUBBER
HOSEPIPE

RUBBER
ACETYLENE
HOSEPIPE

CYLINDER TROLLY

WL20N110731

Fig 8 CYLINDER PRESSURE
GAUGE

WORKING PRESSURE
GAUGE

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

OXYGEN TO BLOW PIPE
(R.H.THREAD) R.H. THREAD TO

CYLINDER

GAS FROM CYLINDER ENTERS HERE

—
WL20N110733

Fig 7

BLOWPIPE

|™>— OXYGEN CYLINDER
(BLACK COLOUR)

ACETYLENE CYLINDER
(MARROON COLOUR)

WL20N110732

Fig 10

A@L ‘Q;
=€

Gl
sy

WL20N110736

Fig 9 CYLINDER PRESSURE
GAUGE

WORKING PRESSURE
GAUGE

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

OXYGEN TO BLOW PIPE

(R.H.THREAD) R.H. THREAD TO
CYLINDER
8
? 5
=
GAS FROM CYLINDER ENTERS HERE g
Fig 11
RIGHT HAND THREAD
OXYGEN FREE SECURING NUT
NORMAL DIRECTION
%] OF FLOW
A\
- B . = = L

N SRR

/ %STAINLESS STEEL DISC VALVE SITS

INSTANTANEOUSLY WHEN GAS FLOW
IS REVERSED (NON RETURN VALVE)

HOSE PROTECTOR

LEFT HAND THREAD
ACETYLENE

WL20N110737

Fig 12

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

4. ACETYLENE CONTROL VALVE

5. OXYGEN CONTROL VALVE

6. MIXING CHAMBER

7. NECK PIPE WITH NOZZLE

WL20N110738
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MIXING CHAMBER

HAND PIECE

ALWAYS USE TIP CLEANERS

GAS CONTROL VALVES

WLN110639

&S T W 2BI A3 AT T udet T Herd @ WeHT
gEsT J| (Age):-

It 1

S 3HS T wag

Hed

mm Ife3t
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 35
12.0 45
19.0 55
25.0 70

Over 25 .0 90

Jot i 2BII THT T3 AT -2 I CBA T 23T Il

g3 Misa: g 393 iz 7dad Fig 14 W3 15a &g fourfmr
famr J1 fog AR i EmiH ASS T Sfewr J) foret =33
IS 7 991 IS T8 [idiest, Sset § K 7 oHE B8
33 At I Aded T wag for 3 I3 iz famr 3 s fa
939 11 Ko feurfenr famr I BTEar wiigw e, Amlea &
233 IPBTT § IH B39 T8=, I b W3 BT W3
=8 Uy 3 Jftmid § fean 96 BE St Al J1 g [BfET

JE2 2 faA & wiarg & 293 & &; Be/98C IF § aAAs 3

Hoe B8 Alag © AJl W' T @93 9,
Fig 14
(0] /
\
.

DOUBLE ENDED SPANNER

USE CORRECT
SIZE SPANNER

(@)

WLN110641

fAB3g dnt: ¥ 839 dnt Fig 15 o fourd adt 31 fomet
233 I P39 T8 A § Uge A Tt 996 &9 d13t Ael 9
3t 1 39 3 IPBTT I A & Tgmi § I A Ifemir 7 A
TBL § TBET B I3 AT TII IF § gIHG 3 HoE BY
TN A wrarg & It €t @93 JJ1 drt IHI T8 Fae 3 It
231 /el grdiet I 3t A @@H Hdl/ad ofed & AfES Re dm @
Yed § 3393 Ifomr A Al

Fig 15
USE CORRECT KEY TO AVOID
UNNECESSARY STRAIN ON THE VALVE

o B/AN

WLN110642

98 7 feu I8tag

feu €t Aemd: 73 25391 ogu feur 38 & fimg3 a3 5 g
I&1 GIST & HYE He I3 edT gaIHTS UdeTfeonT 7 Aaer
3. dH 3 feu &% FHeer, U JgaT A deer Han3 3 feorer fey
8 QIS U Hae JI
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feu a8iag: ogg ddad © &% ¥ fenir feu a&tag & mustsr
IS AT 91 99 feu B8 B faad & Hadg W3 s fagfews
TS gt 3. (Fig 16)

Fig 16

WLN110643

feu & Ae ag9s I ufas’, At 38 & = a9 »i3 fer § s 13,
Glg w3 I&" feu Fig 17 ©aT fas8|

Fig 17

WLN110644

feg foafews odis < =33 feu & AZT § Ae ad6 B4 &3t
e J Fig 18 ASE! Ia¢ AN, OF § 638 B8 Warrs T8
& wind 39 3 ¥y &3 el

Fig 18

WLN110645

AUId SEled: AUdd JEied, iR fd Fig 19 w3 20 <9
AT M 3, /99 & FArgT S8 T3 Aer I IW\EA
SIT AN, 99 § JAG IS BE IAH AT BEleT & 793
JI6 © WEs g8 e & N9 O @93 & JJ1 fon GO w8t
Hor ©F 293 593 H39a J fagfs e 3 =fas =8 wirilesis
2 fadreias envrer de I ¥ © e 393 I8 § AEs
Agear J

ALWAYS USE A SPARKLIGHTER TO LIGHT A TORCH

WLN110646

Fig 20
THREAD
FILE
FLINT
cwp—"
SPRING
FLINT .
D
IFIL= & > CUP SUPPORT 5
= g
GAS CUP =z
E

fofiar gz fofliar 9 g Ae I 7 oY <BfE7 3 M
B9 A & ITCE B T A I

Fig 21

WLN110648

CHIPPING HAMMER

39 gan: e 379 gon < =J3 WBIF A3 § Ae 596, AS],
Hars wife § I8 B8 IS Al JI

Fig 22

WLN110649

WIRE BRUSH

foHe: © Ioeundr 97 % g Aroe 7 9 s 3 g Ifer
J1 &g T3 © ISH I § TdE W3 JuE B SIS e I

Eé?i D]
9 D

TONGS

Fig 20

WLN11064A
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CG&M wigwr 38 Abfus fAa's 1.1.08
<539 (Welder) - f3ams 2fé&ar w3 2ufdar yfafonr

Sy Y IS Yfafawre? w3 femet =93 (Various welding processes and its application)
€2n : for us © Wiz &g At var J<dt

- feBafea gru w3 9w <BfSar Yfafonr § sgaifaz iz famr 3

.+ Sy Sufar yfafanre: S Wusianst S S

JH @ A3 © wigH'T, SBFIT YAt SRS IT S oA 3g W <BE91 Yfafanre' § for 3 Heiey o3 7 Ader &
eIy 3T 7 A O

WFR-H A S I 2BfEar
- feBafea BfEa1 Yfafanre’ (It & A3 famdt J) o O S
- I WS Yfsfanre’ (Tt T AS3 I & B I) & o i 2uhd
J9 WfIa1 Yfsfanret (It T 7I3 & 3° faredt I w3 & PN PN -
I I\ < <o)
g WS JF BfEan
feafes B Yfafonre § for 397 fet=y i3 7 Heler J:-
J9 WREI Yfafanret I:
fedafcs gy <BfEa1
fedafcd Yoy <sfFar °
291 =BfFar
g fBfear
SEIERTIES)]
fedacs Sy B3
"SI RfGS 2BfEIT
fereed faféar
fedafca wrad 2sfar § idt for I Heiey i3 7 Ader 3
CERSS RIS
- B3 N Wad BfEI/AWS Aes Widd IBf34T - 996
UIHE TEIAS T T EE Tt fafonr
3 Samres Wex BTETT / TIG 2BfFaT AAW g WHICHIS
I s wag FBEFA / MIG/MAG BT - 28ar I3 Al KELEERE o
wWgd BEI BMAW g Hes widd
I gy BT CAW FITS WIS
fedac-rdq1 =sfdar EBW fedacs =
UBTHH U 23141 EGW fedac dm
fodafes YFiou Bfda § it fom 397 s oz 7 Heer 3 ESM federe Adar
e S8f3dT FCAW THSH I I
i fBfear FW L]
g I Ty yerg
T¥H g J/fET GCAW 3 II=gs W
JASHS BT GMAW I Ay I

14



GTAW I ZIHes Wad

] [EECP:I)

LBW SR

OAW WEH-HCSS

OHW WTH-IEHS

PAW USTHH WS

PGW Jrg I

RPW PEICEREER

RSEW PEICERIN

RSW Eicp Rt

SAW EeciRSRY]

SMAW B3 Aes wgd

SCAW HSBI aggs Wad

sw LEERLCES

T™W HIHEIS

uw BT HEH
Y-y f5far 97 € aad

T 7S B9 St At J|

HB3 Aes wigd WEFIusud AldS fedacs & 233 aga
I IIH W3 JI9-3IF T3 O BfET e T I3 T I,
TS TU BIFIIHs edacg w3 o fasa Hes & =93
FIe I A IIH W3 JI9-aIF T3 & BfET B I3
Arer J1 U9 feg fRa I8t /W1 Yfafonr I »3 for ¢t wim-a5
=33t &t A

B3I T I3 7er J|

Co2 IBIEAT (FH Hed Wax BfENTIr3g 43 faga 39 &
JIH eaT 2B Hes W3 T § SUTEE B8 =33 Fer JI
TIG WfET (7 EIHcs WId WfFINBI T Tr3F, ASS,
WIHEMH W3 U3TT Hic Neg i3 S8 3f3mr Aer J|
YIHE JEFIre BRI 39A w3 di9-c9n T3’ o
B3 TE T3 7ET I W3 TU T IUHS IT WId <BfFT
yfafawrer &% Gor ger I

fedac ASI BfFInErg At © YFi9T I & 233 d9e I
e JI

YW J96 € AHSE I w3 Hya3 © fa 53 &t 391 vs €9
fagrs & I fagr I

AUC WBEIRBET St 7 Ift oz & YFidus fennsr &
I3 IS B T (3 USH Hic AT § BY HF T IBIE
Be =33 AT J|

HiH BfEamue 28I @ AHs usEM gregt & IBET B8
T3 Aer I U9 B fod3a 283 A YU 96 38 &8
BIe 283 AUe i gA § 6=98y 99 IJ J=N

JAaHs BfEMed ude 3 YAdns Se d W3 grt AH3S AT
3 T A faefon & =78 € uBct § 8Ia" € ATt 3 i
TH €3 283 996 B8 T3 Aer I I9 B Yrams s
296 AUT WS Tl &M FIT I

Hc IBEIR I Aaws I3t/ g5 < gt § fedls AFs sdt
I AT I 3t 7 s wirlls Sl & Eidus fenmsr &
233 599 ferd Sy &3 7 Al

I8 T W WA T AHG IS /T T I I S
A% B8 =93 wer I, e i 3 fege fx @It § AFs
3 T TBA der 13 AR T

WIA-NHESS fBfREammd 39 3 3mm Aed w3 for 3 I
i -2 IIA W3 JI9-SIA T'3F § HFG BT I3 Her I

wWaH-J9 g% dAF & /IS TEIH, 3T IH, 338
VIS IF (LPG) T39I S5E AT SF 293 WiaHITS © 578
g B¢ YUz 596 w3 91 Aes w3 fosd I3 § fluse &4
A3 At I faffa fogst set T IUHS W wHCISS S
we 3 de Jor I, fege fIar & =33 a3t § /I II6 B
A3 A I g We 3y & 33 gt A

TIf3r AT J

s SBEACIS f[Ifimit & 283 996 B 9 Aer I o
HIHEIC WiFIgAtees AT Yfafanr & =93 aae I8, 1S,
TIfamr Aer I

97 B3 fonrr mect nife @ fifan § HFs S8 <3famr
AT 3, g 33 § Tt 33 © fedu ¥ 3 9 T © Ausw
9 69&" © fAfonw fegag IuiF & =93 s394 &3ia 3 Uer
ECCibik:il
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CG&M
<539 (Welder) - ff3ams 3f&ar w3 2wfSar yfafanr

wifsmre B8 ASfa3s fAgis 1.1.09

oY w3 A BfF91 fauH w3 ufgg< (Arc and Gas welding terms & definitions)

2w : for s = w3 &g 3A vat I=9t

1

10

11

12

13

14

15

16

He 2WBF : °180 (A3J Una) 89 99 9@ & gafamit § AFar
w3 A T 2ol § e 2w fawr Her I

fese 2\3: °90 Ry 3 @ T cafl § Hge (A3 dua
/ BRI AZ w3 gt faead <& /7T / ©= oot <& /3n) »3
A e 2wdar § fewe 2w o A )

I HAg3T: 87 Mt A °AEs & AT/ vited 739 3 L9
<t 3, § 283 Jiadgnic faar Aer JI

Hiea séts: i 3ur 7 € nigrs g § S-fegfiz a9t 3
& Hédleg gdls fagr Aer JI
méw@:ﬁﬂﬁgémméﬂﬂwmé
fest I&t 3, A & 2 wwriie foar AT Ji
éW@K:@UWW(?WW@Fﬂ%W(?
fedt J& I

d3T =Hi3: Helcd 8% © I 2BF T3 § doaT HF T
Afenr Jer J|

Fo<dA H13: HElca 386 © U 283 T3 § do<an =g
<l Ffenr Aer I

Hies =i g B3 =13 Hdled Fds © Yug 39 J 3°
forg Wédles =iz faor A JI

& I IWfSA I8 foar A I

IIE, Y9 fotisdE W3 B § WAl SIrgE B8 ST 7w I,
& dH dce T ogg fagr Aer Il

dn Qg Igdes: Ris Quass o fidgs Ry dn Jug &
A & foaardt sger I w3 IIrfear/3felar I Jua &
feuif33 ager Ji

3\ g7 & Iu wehy: £ 997 < 99 1 9 O Sg8est
3 I & 3 At I w3 IF WF/ T TIT § mumE
ESEIIS]

29 Trfee: fia9 I53 IH Ja9 Afcar a9 JA & g ge I
A 3 37 foRd S orfed faar Aer Ji

287 84 < I & I g I A I v fafdar & wew
&8 839 <8 G5 I8 &I™l I A A g3 ¥396a I, §
B\ 9 fogr 7w I,

16

17

18

19

20

21

22

23

24

25

237 29 fIE39 996 TB": I8 T Haefd 896, BT
I A I W3 Tud I8 WHcdls IF SBuEy &9,
g8 7 3T B filg < At I H39 © fegarg Ry
9 3, 7 9 gaerfeg § fE39 &3 7er I

fedads oaa: 9 Guage fAA enrar 398 o e YE'%
St ot § fedacs 39 fEfoer FRar w3 H°
fidacdz § 3410 3= Ry e A (R fo=dn Su-3y
mHIEe w3 fard © &8 Guseg I AR fd 300 Amps,
LOO Amps W3 600 Amps WH 39 3, »IT W3 Yt 3J°
Eadfes)|

waH FBU: e Guage A ewrdr a=8 evd™ YErs i3t
It fargt § &t € 298 3 frrfonr Frea (feg fsedin
Y- AHIE= W3 famH 2 fd 300 Amps, 400 Amps W3
600 Ams &% GuzsT I fog if3s & RS, G.I. SH3 7
AfEg gu 39 J23 e f3nrg o3t A<t Ji

wWad WfS1 d=8: g W Hilte 3 ka3 IBII W3
WIH AT3 3 RS BT S8 3T/ MgHiEm S 3at
T gfenr ger Ji

AT BIT: o -2 AHIE= W3 faAHt fa< I 300Amps,
LOOAmps W3 600Amps &8 GuzEY J| frg It 39 3
39 & o3 T gfewr der Il

SMAWS: HiSE ATS Wax SZ91. AonS Hes wiad I8{5ar
w3 Afed WfIa1 & & Ffeonr A I (fom yfafanwr e
fedacs vzt J)1

GMAW: JtH Hes wigd 3fS91 Co2 |WfIIT (MAG), Hes
fieg I Wiga WFIIT (MIG) W3 SBIA AT WIS BT
S =g g3 JI (fegs’ Yfafanret fo fedacs vzt Jer
S]]

GTAW: JH SIHCE Wiad =341, (for yfsfanr ife fedacs
HYIUIT )|

FCAW: S3JH AI3 W'Id <BfSJ1| SBSH AT WIdl <& (Z4T|
fafonr fg B33 1zudr J)
fedads(csam a03) fa o3 & Alda fn § <8am &8
Je Stz 7w I W3 AeE W3, feu, Swd /g 39 W3 SBaH
AfET = TIAme I IR I8 I&| forer ward swad/ad 39
oA @ wia'g eadr fsaua3 i3 AT J| (fAdt @93 v
NI




(CG & M)

wifsmrA B8 Afa3s fAgis 1.1.10

<539 (Welder) - ffgams féar w3 2afsar yfafanr

T3 & HFG © S91 § SU-2 yfafanr (Different process to metal joining method)

€2n : for Us 2 Wiz &9 3AT tar I=Jl

o 8%c w3 fardierg S Y-y fami w3 @9« & 233 ©f ugs a9

 fg@cH S faar W3 forct <93 ©f Uss ad
- AE3fdar w3 gfdar fedind & fenrfemr 331

g8 w3 faktea (Fig 1)

Fig 1

g

WLN110911

feg w1 39 3 2 I § fedlor sds B8 =93 A Ial

J, 37 RS &2 9B W3 & I 7 AT JI Ud Jude &g
Y f&e di3 U8 © HHS €9, AT 5id3 § gars udoer J, 3
dide § fenmid YIus 7 SesE ©f 87 J A Jl
WEBaHs ©F fIAH 3 fog9g Iafeni, fy-3y fgAH © 98¢
I3 de IS,

ISMEA Al @ &% I8¢ (Fig 2)

Fig 2

iHi
fog guc’ € =93 a9d Hee ©f A 3 v fIAH I HSt T g
23 (FHMPTAIB) 3 8F T Jer I

WLN110912

NS o "t 98 Wyt Jrasd wiAes § g3 adi aefindie
fée 88< (Fig 3)

Fig 3

T

BODY FIT BOLT

WLN110913

oA famH S S wiTEl S SIS R At At I AT aH ©
it € fegarg AT iess § Ja= der J1 5lds =8 IR
T foH 98¢ © 7 fouH &8 8F 8¢ de JI

i3 famr dgaree feddl 98< (Fig 4)
Fig 4
|
Al
T
ANTI-FATIGUE BOLT §

for faa € S ©F =93 6% A3 Al I AT WASS! Barsg
33 B3 T wlls der I fide wigs o <3 fafowr &5
Feafdar I3 for WuSians e Gegas Is|

T T fend 9% Jre (3 "It © Augd @9 der 3 w3 99 fIfmi
& Hogd! 2 38 I3 s 3l

17



ASSH (Fig 5)

Fig 5
STUD

a7
]

=
]
=

—
ﬂ, —
]

STUD

WLN110915

A3 & =33 niAgd R i3t At I gt § wiatAg 29 i3
e ger J

A< =5g3 fimrer dfimr Aer 3, 37 8fd3 g i Ba3r et
odl 7 1St © A3 § Afey a3 < wifamr [ J1 fog s
T oI § T I

B.L.S € W&HT S8 T wgT' feAns<r

JIAdIas I3 98 &'H, T4 T Wid'd, aH3d 39, Afeee
el w3 3931 fiterrg ©F At g 1SS A3 ArEdl

eTgds

M10 Wiag T g JIAEI6S 37 98, 3TH3d 898 60mm
W3 YISt SBH 4.8 § A I HESS Stz Hr=ar:

JIANISS I3 I8 ML.8 - 60 10 - IS: 1363 (34N)
wrfeee Jet 73 fenrfemr

foeuas 1.8 T A yuadt a8H (Hadslas ferms<) &
TIrger J| form AR &g fog We-ywe 3am 73T - 4O kgf/mm2
T &% ACIS T "fewr ger J w3 wie-we dererg 3em w3 Wie-
WE &M HIST = 0.8 T WaU'3 Jer I

dcad

I3 ACSII IB "3 VT FE5 G3Ue 3 - A, B, W3 Ci3 A
HO3™ W3 I3, Fus i3 fefer e We g e 5e de Ja

(WgeT Y=gl 79 J9 *Ifent B, 1S: 1367, I1 XVI 1979 =H1)

A< fg B.I.s. 9 a8 HuE3 &3 @ I8 faguss,
wger § A ufagw’ § I<9 996 ©f Ag93 adl I
w3 fog wis &9 gue &t TS 7993 3 fagsa
g I A7

J9 5fdI33 eHcsdl

foRe gawr J foec' S ea3 a3 S & € 3 S et § U
39 3 AF6 Y A3 Al I He Ny =9« &9 fg=féq i3t
7t 3 /8,

gfdar sl &t I,
2B I @ II6 Te3d TIESTT 9,

VIS B FI5 farg § wAS 578 I st 7 Herer I
e

foeen <t ferms™

foect & Guat & ardl, MAIST, werg W3 fig © wia'g evrar
fagurgs digr AT difgeen

fo_en

Fig 1 fE0 ©IAe 912 fge e S et faT I AdY I3 faden,
eI fgecH W3 U3B 928 I3 f9ecn Hic Acs B 1 f<g
forye 39 3 =93 AR I

foecn o8 233t A€ T3 AHJIS! I%d A<, 38 © Uig i3S,
WBHEMH w3 Jig HII3S Io1

fgeen L & SR Ha <t SaE ewgT EIATE At J1 (Fig 6)

Fig 6
[a]
<
w
I
a
Qo d
3 L&
=
<
=
J n J
SNAP HEAD COUNTERSUNK OVAL COUNTER SUNK
| |
— ‘ — —
d I
3
MUSHROOM HEAD PAN HEAD FLAT HEAD %
=
fa@e A7 (Fig 7)

fgee A7 § die © AF* w3 He AFt o JerEn oi3T famr J) s
A T B 9T, 3 uBe & =33 JiSt At 3 fAng He Ay
faar AT I

fade Tumie=t

e J|
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Fig 7
N D
14 4 LA
NN N N
UV
SINGLE RIVETED DOUBLE RIVETED
LAPJOINT LAPJOINT (CHAIN)
M N
tZ T1E A
ANNEEN
WV
DOUBLE RIVETED
LAPJOINT (ZIGZAG)
E«% I
L J/\éﬁérl\l A L
IN \| 1 %) [N
NN \
i
SINGLE STRAP DOUBLE STRAP g
BUTT JOINT BUTT JOINT =
5

J1% A (Fig 8) STEe AR ©Y8 X § X = d X (1.6 -- ,1.3) &
&3 Aer I

8 = fgee TuysniE=t(mm)

d = faee fowrr (fidhite)

Fig 8

WLN110923

for 58, €= Jis fig =8t 38 f92e (L mm) & 3¢ A< 29
et & I% Hedl T mm I3, s fa It i3 famr 31

L=T+d(1.6-1.3)

¥ I3 g6 AN (Fig 9) fase T S8 (L'mm) J& iE3T Iret
JeghIL = T+d(1.2-0.8)

A< fadc © oA © gaR 13 W3 udc T Hod o8 s v

U3 BT 7T J, 3T IS A3 HET 2 &F it wrarg @8 faret
< 9T 31

Fig 9

WLN110924

ABSfdar

Re3fdar fedit: o3 et § Ags € 29-2y 3919 I&| AB3IT
oot 39 ffx 3.

HE3da1 89 Yfafanr I fam g o3t § s SE vOe U3 §
J9H i3 e RSS9 aHd B I9 fHras < Hee &8 Afawr
Aier J1 ABsY © fiwge T g e JT T8 mIet 58
uiE Ji

st Ifenr RE39 word ANGIET § figT age I A fa AF =
S wOd O3 § HoE 99 Hee dae I

831391 @&t AF 3 &t St et T 7 IH w3 T gES
e wiltes 9 3 il frer a3 & 83 JI

I3 7 Aaer 31 93 ASIIIT § widt (2) gfdar () AgTEes
gfdfar = S famr I

fes w3 ¥z § Agsda g € 39 S T9se R U3 iFs
< yfafawr 7 420 39S AsHMH 3 Iot st I, § Aee
As3fdqr fagr 7T J

39 & 293 399 U3 § HFs & Yfafonr faga mardt € 39 3
fia 3 s g3 fam 9 wiarg o3 § °w20C 3 89 °850C
3 IF g i3 AT I, § gfddr faar AT Ji

frseg gfda gfdar @ mis 3 free for 3 fege fx =93t A
T fesd St 9 fseg-aus g 3 w3 =i A
TH YTI & T I

gfdar gfdar €3 a3 § A36 & Yfafow I 7 450 39T
ABHMA 3 GUg © 3UHs 3 &iE A I A X Ag3fEar 7
1450 f3ardt ABHMEA 3 Wi 3 3 &St 7R

for & gfrdar B yfsfonr 3 A K Io' 83 aent & user
EIEIBUSKS]
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IAfess W% eodT AF € 939 § I4ft 3g° AE a9
A FBfilar & =33 99 #Ft § oA d fde A3 (R AFS
TEM AT fegarg witasH urar fAige 0.08 Hahites I)
TBIA § UAC © g R &Y &3 (B3I w3 A § 51 596
s i UAc g8t 38 %25 Sf9d Wz (398 Ju) ©
&% %75 H9aA U39 T fHAdE =3f3mr AT I)1 e 39
3 gfidr e8an for fT aBIE3, eBIES, I3aA, II<H,
I&| for B8 293 A I O3 © W'g (3 gA< YI'I HAG ©F
g A3 7t I

gfrdar & =93 3 7 I A K aa@! A7 < 33 It JI

ST fesg I3H/T 3t °860C 3 °950C I IUHS 3 s

I3 At IS

a1 eBan: cBHs S9aH fmiese U3 B8 wH G8H ©

Y=g JIgfdar @ o

HUTs A3 § 593 We 7 A8 yaus 99 € 37 gt JI

HIEB36 We 3UHS fA 3 A gerfow famr 3 fearg & wie

FaTr J| IE TBH 7 W3 AT &t I

fidr 3Fdla § fegrs <Bfdar B 398 fier gag & 87

&It g

Yfafanr § WS 578 HEGIEas d13T A Ader 3.

Sudas erfefen © args Yfdfamr nrafed 3.

gfdar @ sans
A 17 99 996 & Wi € Augd ffg wiEer 3, 37 =93t et
fasg Acs g 8dier vae YFI90 &dt I Haer JI

€89 3 (3 A Jfddl wdfeH 37e3 gmr iie 76
i@ T Aol e e I3a e BB ST Jur d, oA
Nes &8 573 drdiel 8’8 IS a4l Her I Aaer J

Ffiar w3 Hills

J19<3 HiH § i s 936 T8l Hills © wale Hifte! 39 3 de
7 B A3 7 AT I oA WEle & «HifHar Hiftoy 2 foar Aer
3

Fig 10 {8 foxre I fJA I6 =rat, waH, Jra 389, a9, a3
I35, B9 w3 53 4

Fig 10

CARRIAGE
CRANK

ROLL

L HORN
LATCH

GROOVING MACHINE

WLN110991

fHar: Fig 11 1S9 ©9Ae wigHT fer 9T ydt dadt g 2u-2o
g3d T ¥ Ia&|

Jrg 389: HilG © &8 T 39 © JAd I8I QusHy Ia)
eBc IBd I W3 THT J1geS JI I1geS IBd <9 3 fidhiies,
L fEhftes, 5 fidhiica w3 ¢ fidhilcg B8t 2 Ige I 7%

Fig 11

FOR OUTSIDE SEAM
FLAT SURFACE ON TOP

FOR INSIDE SEAM
GROOVE ON TOP

WLN110992
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CG&M

wifswr S8 Agfa3s fAgis 1.1.11

<839 (Welder) - fB3ame 2f&ar w3 2 fSar yfafonr

IS A7 it farnt w3 fordt <a3, faaa € fawrdt w3 420 Hedl st fde (Types of

welding joints and its application, edge preparation & fit-up for different thickness)

€2n : for s © Wiz 9 3AT var I<41|

.« H® WS AF w3 fendt =3 T e SR

. g 3 fedc /3 © sHaIs ©f fenrfimr a3
. faara & f3wrat @ 3difamit & fenrfimr 331

S BFSI AT (Fig 1)

-2y gl Wfa1 vFt § o391 KT feurfemr famr I
SUIT3 fImHT T H3BE AT T 7S J, Wl fa 397 @ g @
foresfiamit & 2 feedlo ditar mrer 31

< O P

CORNER JOINT

Fig 1

BUTT JOINT

<z &

TEE JOINT

EDGE JOINT

LAP JOINT

WLN111011

FUNDAMENTAL TYPE OF JOINTS

B3 T fIAHT B3 TF © faAHT 36 (Fig 2)

JIg< B/ 8 B3

fese B3

Fig 2

TYPE OF WELD

WLN111012

EkREs

faarar AF: A foAH T 9% Hegd ffo 7 dic Acs &g avs
Je G I Aer J)

dor 7F: WEsTag a9 W3 Sgdafddr IR e ge7gE
for fam T A7 <3f3wr Aer I

Jic T AT fon oy © 83 77 W 33 3 WHEE I9H
g8, d=fec g2, A9 g2 wifc &9 eafwr Aer J|

He 77 Wi 39 3, for gy @ w3 gwrfie & =393 I8,
sd oISt A JI

gHe W3 faBe B3 T &HAIS (Fig 3 W3 L)
ge . fog Fs 8 39T fegarg gt J1 (Fig 3)

It ygfes s o3 i fenms<r § 363 © o8 EI
BISIT IIH TgT T famr 3.

83 & gt U3t < Hams w3 g i fegarg gt fifd 283
Hes 897 AT & (Fig 5) § 899 I

HS T'3: B3 IS BE AHIIEG A I
fe@as y=m: y8 o3 f9 fa@ws we & Jwrdh (Fig 3 w3 1)

Fig 3 WELD ZONE
WELD METAL
REINFORCEMENT — / PARENT METAL
HEAT-AFFECTED FUSION
ZONE PENETRATION
WELD JUNCTION HEAT AFFECTED ZONE
PENETRATION BEAD
ROOT GAP
©
% ﬁ S
s
3
=
Fig 4
PARENT METAL
WELD METAL
HEAT-AFFECTED
ZONE WELD ZONE
WELD JUNCTION
REINFORCEMENT
2 2 :
=)
FUSION PENETRATION HEAT-AFFECTED ZONE %
=

HAgSTE O S 618 § Fs o8t &dis © G ey w3 &
oS O3 & AT 3 ™ Sit3t T3] (Fig 5)
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Fig 5 WELD FACE TOE

TOE W‘ W [ — REINFORCEMENT
/ |
ROOT PENETRATION

ge: vige T8 fJA A fesls 79 3 &3 Ia| (Fig 6)

WLN111016

Fig 6

FAA
|
|
|
|
|
I
2 |
o |
o |
=
[—
WLN111017

#g fogange 3 34 faad 3 g &4 fogns foad © ge
fd6S § S9arearg S9d Hed Il #3J| (Fig 7)

N\

ROOT GAP j

Fig 7

WLN111018

— ROOT FACE

ge Io&:fa 77 < 77 <9 Myt ufgsdt €7 (Fig 8)

Fig 8 ROOT RUN
; (3 j;

ROOT PENETRATION

WLN111019

A3 T Y=H: ftg 177 T 38 3 9T 35 © Yrans JI

&: 89 yH 296 My ST I T3]

TH 96 § 2 = ffe3 i3 famr I 7 g 9 €3 My disT A
JI ST §3 T U Re fe3 Az famr I A Tt I €3 7y
di3rAer Ji

ST 9&: K 2 g g A A IS T AF S ge Az 3
T IT J (IBI 1F T YT It 3 FMR)I (Fig 9)

Fig 9 — ROOT RUN

\SEALINGRUN
Bfdar 9&: g¢ 7 3 © 77 © 75 8 UH My 9 g Ao
W (A7 § <Bfdar a9 I ufash)

I8 & Hedh T3t R Hams w3 € §ust § HEe T8l 3 3 Wy
foig fegara gt

WLN11101A

/3 T wigren: G g 18 283 foger ¥s U3 &8 gawr J
(Fig 5&6)

53 fooafid B3 & A7 EA UR 3 foud et 3 fin 3 283
gerfeny famir Ht (Fig 5&6)

W3 Hans: 86 He W3 IOt yIrfes ds fegarg Fhm
(Fig 3 & L)

fe@ws fogam fan A39 T G0 fJar fan § 283 =528t 3 fagH
a3 AT J1 (Fig 10) a8 -89 Fwrdh fA R Y8 a3 &
fagw =iz famr J1 (Fig 10)

Fig 10 §

FUSION FACES

FUSION ZONE \\ N

)77

FUSION ZONE

WLN11101B

fasad & fanwrst

faea & fawrdt @ 83 73 § W 3 3 T3 § I II6

Bd g iz A I A § A 393 YUS 996 S8

2BIET 3 ufast faarfont & f3nrdt & mgdt I fawa & famrat

o8 ot {3 Frgart § fimis 9 Jmr 7 g )
BEA Yfafanr fd sMAW, wrart-wHIAEE 283, Co2,
fedac-rdar nrfel

736 B8 a3 & fIAH, (i.e.) I&A ASS, A, MBHIEMH,
o BT wfel

A% 8 T3 & Hedl
T3 Tt I (S8 w3 fad<e 2B3)
WIEd I

TI91 T IBI TI3E BU A9 3 =0 fagfest I, fSEf fon @3
& fan Tefdar & 87 odt It I, THI3 IHB=H 393 U3
I < 283 A3 7E TS fIA A IE 3 ATt S 9y s9 der
3 3t 7 BFE I3 YU3 I96 B AF O AT § <8fda1 39
YJIUaT serfomr 7=

JIg= "Bt &8 gfewr 7 I’ J R & W SISt Ae @
W3 s & H3T A3 3 We I 0" w3 “U” de HFt & =93
W3 Ny § I9 Uie 59% B dISt 7 ARl I AT H93 <09
1 «» FF wH 39 3 fese W {9 T3 AT I

e ge du < frgrgn it 7t I fa8fx mifier Harae 283 §
He 77 S udct § 7339 gy Ko ffge & wigmr [ 31 fom
w3 fearg § We I3a" W3 Y=H § TorgE HI= JI

22 CG W3 M : 2539 (NSQF - HRfO3 2022) - wifswA et A8fa3 gz 1.1.11



faara & fanrdt & 3diarnws 8 faarfont § Jot T I fan
F ST 5% <BfET e f3wrg 3T 7 Fa Il

- gedeEr

- HHS YimE 7 I8 UAET

fasra € fawrdt w3 fdeniy St famdt

WIS IS g e 39 3 I3 7E B -2 fFarfan &
3wt I Fig 11 fET fourst ardt I

Fig 11

N

FLANGE BUTT

INCLUDED ANGLE
ANGLE OF BEVEL

SQUARE BUTT

N

GAP —»|

1
ROOT FACE

L1

SINGLE V' BUTT

L

GAP
DOUBLE V' BUTT

‘-?INCLUDED ANGL

ROOT FACE

INCLUDED ANGLE
./J:: ANGLE OF BEVE

1 EF

f ROOT RADIUS
GAP

SINGLE 'U' BUTT

L

ROOT RADIUS

GAP

DOUBLE 'U' BUTT

E

T
] * ROOT FACE

GAP

SINGLE BEVEL BUTT

1
ROOT RADIUS

LAND
SINGLE J' BUTT

DOUBLE BEVEL BUTT

%L%F -

DOUBLE J' BUTT

SQUARE SQUARE
EDGES
r L L]
TEE FILLET LAP FILLET CORNER FILLET
M 1]
BEVEL ROOT FACE BEVEL
ANGLE GAP ') ANGLE
| |

SINGLE BEVEL FILLET

o i S

DOUBLE BEVEL FILLET

WLN111021

CG W3 M : 2B3J (NSQF - HRfO3 2022) - wifswA st A=fa3 Az 1.1.11
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CG&M wifgwH g8 AEfas gz 1.1.12
<539 (Welder) - zams 2f&ar w3 2sfSar yfafanr

H3J € ASE! (Surface cleaning)
€en : for s © Wiz &g AT tar J<dt

+ A @ HI3T g9 R

+ AeH feut T T9=s JJ|

& Tt J

AeTEt & HIII o & et yfafanr & et 87 far
3 ufgst AFs =B faafont § A 36 I AT © 1S T8
e &g 35, de, I5HA, Hars, s, dHrer 7 3 I9 feait
Ue9E J AT J1 Aad fode’ diedlt § gefor &t A I 3
TI UTH', IIIT' W3 THAT J A=dT| <BfFT St Aes 3T BfEdr
3 Ufgst 736 SE A3Y S AfESMT 3 5399 gt J1 283
di3 7 @8 gredt ©F 38, A, U W3 &Hl U A ITe enrdT
nr ArEdingf| 89 T3 R grgg wr Ared! v gt I8t o3 i3
T80T B8 &3 J ATl I w3 Hed © AT 3 2 fis 89 gzge
J1 fer § USRS faor Aier I w3 &g A7 § IHHT 9T JI
AEEl € 3 IAfesd ACE i< 3%, IGHA, de wife § g8
& U3B JEIIBIIF IHS T WSS &8 1FG T8 A3T § U
HHS J (Fig 1)

HIASTS ACE €9 39 590 I, UiAET, 8% S9aT, 93 T
IS JIoT, AT, HAlfSaT A Wt g &8 JIFe" HTHS
J (Fig 2)

B3I S O3t = ATE B, B9 996 ACIS @rfed 590 =9f3wr
e I A H W3 J9-397 T3t & Aee o, g A 39
THT gIH I3 7er J

WLN111031

WLN111032

WIRE BRUSH WIRE WOOL
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(CG & M)

wifsme B8 a3 fAgis 1.1.13

<539 (Welder) - ff3ams féar w3 2afsar yfafanr

Wad WS w3 A3 fEedadas famdt w3 ufggmas 3 &9 gfewr<t fanast (Basic

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

€en : for urs © Wiz &9 3 vt 3=
- farse ade, Tami w3 Y9y fegara wizg €Al

famdl e fm & wifdd @97 3 7 o 9% © AHdE I s f:

SIe FargE

g, Hedh, Hille' wife e 98F

It AT ST

ffg gy =er

AHaE © faret Y=Eiag e
| fame &5 33T u39ed I |
fardt T ade: IS fdadst § ade faar e I fedadst
T Tg™ & T § i@ (A) 8 Hitmr AeT J1 HuE €8 W39
& i e, 7 "hifles faar Aer Ji
fedafea JaaReen: frg 89 vom I 7 s © ade § =foe
TE gErger J|

ford WA A feBacHfee 29 (emf) faar AT I frmst Hue
T feardl W2 (V) I HUT TS W3 § WeHied faar Aer I
fedafea y3ida: fog fon uegs & fefmsT I 7 g 198 Swe
TS fFA ? Y= T fedu ag9e I

oA S HuE T g 61 3 W3 HUE 9 H3d GHileg AF
AIT I

Jo' fE3 Warg g o3 T ST T faaT:

Aog e frer 3 37 fedg & fammer J2aT

Aag fenrm femirer 3 37 fedg We I2ar

IS & yfgISt @ wiorg 3 fedT < A wedT
d39¢9: BT uT9E iy’ &9 faret Suel 3 837 § dsded faar
e J1 (Fig 1)
T fogs” miaa & fedg We 3.
e I (Fig 2)
J&H, Hidr, 39371 SagEe, USTHIcH ©f Hal 897, Hal JuTd,
T fesu 89 3.

Fig 1

CONDUCTOR (COPPER WIRE)
s
avers

+

INSULATOR
(PORCELAIN)

WLN111111

Fig 2

A~

TIME

CURRENT

CYCLE
OR
FREQUENCY

WLN111112

fedafea Agac: fog wuE T S9e fedafca ade ewrar
fenr famr Hrgar J1 99 fedafea AIae ffg ade, YIidu »3
ITSH THS T TS|
AJde it gfonme! famit I&:

HIdH Agee

AHS'39 AJAC
Hidie Agae: i Agdc € yIidu 9 st @ wiz-3-ni3 K9
g3 I8 I 7 =8 g waar seger I fAn &g ade =fder I
AHS'3d AGAC: Y3190 HASt A3 &3 13 fHfon € &3 fix
T T o8-8 g3 JI¢ T
waegsfear ade (AC): fedafcd ade = Y3t Afde & &
forfaz Afmr 3 g Tgmi w3 el fer S Sese 3, §
WBEISIE ade faar AT I i & 50 daat & w3Be I X
feg Ft Afde 50 T3 wme forr seser JI fore! SSEist &t ed
& SIS Wt IIeH (Hz) f&xar 7T 1 (Fig 3)
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Fig 3

WELDING
MACHINE ELECTRODE

Q T %/NOARC

=
é/)\ :BASE METAL

VOLT METER

OPEN CIRCUIT VOLTAGE

WELDING
MACHINE ELECTRODE

i L/ ARC
o T _ /
¢\ : BASE METAL

VOLT METER

WLN111113

ARC VOLTAGE

Ffedde ade (DC)(Fig 4): fedafca ade o onw i vH fomr
feg =fder 3, § Ffedae ade fagr A J (ie) FITIHI 3
AII3IHS (fedacrfad form)| AaasHd 3 sara3na (Irfest
fem)

& T fomn: g famsed fefomis © A9 3 <0 37g i3 Iga

f&g fix I
D.C. l
SOURGE N
|

fog ade, ¥BSH W3 YII<9T T AET I, fare withis 1827 ff9
AT T 3T famir H S.0hm, g I1fE3-AH3dt
EF?;TSS{ﬁETET

i farsdl Agac RY, AT 3UHS 3, Idc WA € gu f9

it 39 3 sese I3, w3 YFidu © gu R9 €3¢ e J1 I=
IWSH 0T 3 JIc T J

Fig 4

WLN111114

V=IS

e V=3B
| = TIIHS
R = fedg

7% fedu Tger J 37 TT3HS weer Il

1 B Tgs € 293 R g S HI3T AR A I ds § 83
T fore! fegrad @93 €9 3 7 Tl © HS 7e 7 Ia|

3 gu frigt R &1 T fom fftmr 7 Aaer 3 Jo° feurfemr
Wél(m)ﬁéﬁ amps <9 ade ager It
V=1xRfAAYV - IBe Ko /A

(W)WRﬁéqohms

SuUs Agdac WA W3 T I\ fI39 3 T BfEa K9
I e T e fedafcd Agae feuger 1 BT Hille
$ U8 596 3 I, 7 fedacs fou w3 9n Aes fegarg adt
Y &t FErfenr/Hfgnr Aer I 37 Adae €9 e8cHied erar
%ﬂ@m@é&?ﬂ«v»é«@www»wwa

&R GUs AIde I5eH T HE HiHts T farH 3 fagsa aafent
60V 3 110V 3 J=4T

WEA HHls § T8 JI6 I =M, Aag fedacs & g w3
21 ATE T fegad gy Hifgwr/gfenr Aer I 3F Adac RO
WHIeT Trar fedmel It BSH V7 § “Arc BT T e
31

Hifle T fomH © Wi 3 o wWigd 288 © 1% 18V 3 55V
39 Y- J=TT

<Bf39 58 g fanst & 293 feBrs <fdar 38, 73 A
TB gt § fogst enrar flpuf@nr Frer grdter O

fedacz w3 fedafcd 2%eH w3 €9 adc ©f =93 dae I8
IH T fegag §9 3 (°L500C) B SET8eT (99 fAH
& gy 3f3a0)

T3 & YFI9u feRnsT & <93 s9a 3 i Afde 2 fix
IR 8 ffq =5g3 89 sdc & UH d9d w3 fog ffq =573
IS TH™ BIT A SH § T IIIH AfEST {9 II9H STl (I
fami @ YIioT =3fdan)

3 T g2 © 7 3 53 frmer defdz fedads =i &
233 J9o (fdacs =S =Wfdan)
S I8 A391 (fedacs ASTT 2BfE9T) Tara 2fae B8 7ddT
W3 Sde © fedy & =33 9"
o ST SefEwr AT 3 fAFel @93 7 3 O3 § udt 39
ANE g 7 &5 I9H A3t €9 91 596 8 I3t At I w3
fog 3t vl &% i 7t J| o S8 5g3 Ao <3fEqT
Yfafonre' &g famgl ©F 53 fmrer =93 dit At 31

26 CG "3 M : @83d (NSQF - HEf3 2022) - wifSWH S8t A=z fAgig 1.1.13



CG&M

wifsmre B8 AEfa3 fAgis 1.1.14

<539 (Welder) - ffgams féar w3 2afsar yfafonr

T W3 IS W3 GBS &% A3 for T 7337 (Heat and temperature and its terms

related to welding)

9w : for s = w3 &9 3A var I=9t
o ITH W3 IUNS fegdra wi3d © Td=s a9
« BT T TS W3 Iws | Guar T fenrfimpr a3

ot w3 Is: It G T i gu I, 7 fa -2
IUHS (3 T AIIT fegarg =fge ©@ AHSE JI IR ASie R
3 Qo T AF fere wgw & 915t < 913t @9 § =uEe I
IUHS i AT & J9H3T 7 S3UE T 39t I, wH 39 3
TIGIIE B A f9] 3ns JI9Ht & Stggs & HY I
ETags: A Wil Uele, (¥a uegd fdar IIgH &, 3T A J=T,
fog St {3915t II9H D fA= fJ °LoC, °50C, °150F wifal
FUHS HU: IUHS § HUE B8 T gionme! IHs Ia
TIGIIC HIS
o= YEEi {9 © Afed e 96 1 T9AER 7%
IUHS fAr 3 59 fluset 3 (st 7d Jer 3)
IS TR 3 Tg uret fimirdt T=m 3 B J1 3uHe
& (3Idh IHa feargt gnrar Wil Ater J
Yedt J fan K9 firrdt g™ 3 Ho Ut @ Hve w3 usE
TH e € fegdg IS € 3T § 100 SI=g fJfimi
&g 2fgnr Aer JI €8 Jifdar uwfée § Aas (0° C) T wid
serfonr Aer I w3 §rsE g § 100 f391t (°100 ©) 3 AfEg
3T Ater J, 39 f3dims A § s AdE f3art (°c) faar
AT J| 3919t AdEw § fsardt AsFAmm & faar A Ji
TISIIE AAG: IUHS €Y ITTBM § HuT B B Yot
o feT fimirdt &= 3 B uret © Hie w3 89sE T8 e
T fegarg 3uHs © nwi3dw § 180 H9=T fIfimit Rg Sfamr
AT J1 Gifrdar unrfde § 7S (°32F) T 32 T39St Serfonr AT
J1 SawE T g 212 f39rt (212F) 3 AfEL Il
I3 {337 (A & e agadie s f3ardt (°F) faar Aer Ji
WIS &7 I, 3UHs W3 Gast St feardhn (A3 &
N—
W3 IS § B T 8 88wt 99 odt ue gder Ji

WIA-NHSBIE @@H T 3IUNS WY J| °3200C g w3
I YT I &% T T 2 5% T Fe IF fmrer It i
| fHemz AT € <09 H3TT 3 Wag E SaST I TTIg
wEE I 3 for B8 209 It der get I I 3 e S =
gTaas

1.5 fighites 7S A Hie © e U3y gz § fd &<t fdt
WA WAAES Be &5 Agel flyfenr 7 Aaer J|

ASIS uSe ¢ e 7 2a3 (6 HEhiiea) § 67 war WAcEie
T e o8 Lwgs fIg fmirer 7AHt 34T

A © T&f gafaw &g °1530c © fid fAd fuwss
T8 fig 9° I&l

"3 uBe = flwse § 37 996 B8, I Sust S 293 a9 A
We A &9 i 251 I W3 <09 I 2<49h]

Jo' i3 Trac § =4 1 -2 5% © wiad w3 Y3t uer §Ia
& foase Tami A T wigagt H3ar féer

T 668 T wWad e 9, 3t Y3t uer IA @ =g & W3T
(I =g & T9) =g Ael J| for S8 T SHST enrgr frmirer
T WS B8 Wag T SEST ErgT We It i8S At
Jo' i grge 37 famir I 7 253 Ude o Hedl, =335t I 50
T WG W3 TISMHT e iR W3 § TIRER I

Ude Hersr &S 3t dier 9391 I dleg &

(Hehites &9) g BISIT HYS
0.8 1 28
1.2 2 56
1.6 3 85
20325 5 142
3.0335 7 200
L.0 10 280
5.0 13 370
6.03 6.5 18 510
8.0 25 710
10.0 35 990
12.0 L5 1280
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CG&M

wifsme B8 AEfa3s fAgis 1.1.15

<539 (Welder) - ff3ams 3f&ar w3 2wfSar yfafanr

oY B3I @ g3 w3 gy & feldm3 < (Principles of arc welding and characteristics

of arc)

€en : for U & Wiz &9 3H tar I<J
o Y T fAgi3 w3 feRm3<f v °d=s 99|

Ty e T i3

< §9 gde g dgacd 3 gn dgdcy Ry ger e U3 {d Suer
3, 3 fog Ra Ifomrat @ gu Ko 5g3 a9 w3 defas I
der g JI foR FUSR (A7 I) T 3HE WY I °3600C,
A g mis 283 der 996 Bd U3 § 5g3 3 73 s w3
fe8w a9 Aaer J1 (Fig 1)

Fig 1

ARC SOURCE OF
CREATED IN CURRENT —»@)

THE ARC GAP \

HIGH CURRENT

WLN111211

I B3 Hes wigd WfSIr & fedrs =t (Fig 2):fog i
Y BIE Yfafanr I far fSg Bfar & I B sy Iyus
3t A 9, 7 7 o3 (qu3u) dacs w3 =Bfdar Ag ©

Fig 2
ARC
WELDING
MACHINE F
o
]
ARC WELDING ;
fegarg g=<t I

&9 T3 8 ciAed fR9 Hee daemi I 89

EEE

JH fereg 58

ESIERLY

fedacAaisfed <9.
I3 95 (Fig 3): edacz © I 3 52 g J2 I8Ts flwd
J¢ Yz R9 o1 25 Is' 6 AL Tl
ISECHES 58 U3 & AH3S A IS I8 < AfFSt © 398
29 Hee J9er I 3 oA 3T B3 T3 & My ©9 =0 7 JI

28

Fig 3 )

GRAVITATIONAL EFFECT
ACCELERATES THE
GLOBULES FLOW
DOWNWARD

WLN122521

GRAVITY FORCE

7 ferars 58 (Fig 4): 89z 3 2&am afdar gy & It
T35 flrus 7 3, 530 =:

e 39 3 IITS ASHIAEZ W3 TEIAG T G3UTS

A9 39 &8 BaA Afdar € 33 €9 flugs T3 g ? I9s
wWiIfHT S 3 Y=o & i Adie T 956!

Fig 4 FLUX

GASEOUS SHIELD

FROM BURNING FLUX
COATING ALSO

TO ACCELERATE THE
MOLTEN GLOBULES FLOW

@7 /
o

29,901
Qm//o/ﬁ/,/// i)
N

WLN122522

GAS EXPANSION EFFECT

feg AT BT Ia W3 W Y3 IIE I SBIH ABIE
fegst I & gt Id o3 & forr o <fos S8 fogens gt
JI fedadz © I 3 =are T A T dor yge Jer J| fen
3 T3 T IBYSH <283 US K9 U B 7 Ie W3 =H §
ygrfes g9 Ial

ferf33 I T fog Yg= Aes cHed Ro Afbst sfdar fe
03 FITfex I w3 Y=n § yFrfes aaer I

39 Iemi(Fig 5): BT 97 Aes < ferrsT (59) 3 A feo
st I& o3 § fifoe w3 @ § SgsT9 Jue JI AEST
/R T vHB K9 feg Yz 209 greefed J.

B¢ U TS A3I IeM YF'e § §3H1I3 3w J



Fig 5

JOB |
«(\Q% T 7/;/)»

[l
e

=~

ELECTRODE

WLN122523

SURFACE TENSION EFFECT

fedadiersfea @97 (Fig 6): fdacs 7Y duer ade defas
gt © gu ST 53 St guell Juet geger I fog 53 fedacs
e wiIfHa i3 3 52 i@ I8 o3 © B8 3 i gedt yg=
yger J1 IB8fHEs frdacs 3 2y I Her I w3 gEel 58 B yIe
willes fld I8 Us 33 udger i

fog yzre Afast 2sfdar fe <03 gevha 3.

Fig 5

ELECTRO MAGNETIC FORCES
] EFFECT ON MOLTEN GLOBULES
TO ACCELERATE ITS FLOW

WELDING
CURRENT SUPPLY

(] T T ]9

t ELECTRODE

WELDING

CURRENT SUPPLY

ELECTRO MAGNETIC EFFECT

WLN122524
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CG&M

<539 (Welder) - f3ams féar w3 2afdar yfafanr

wifsme B8 ASfa3s fAgis 1.1.16

BFSII W3 des B TIIM AT THMF W AT - F'e T IUNS W3 I3 (Common gases

used for welding & cutting - flame temperature & uses)

82n : for us © Wiz &g 3Ht tar I

« A Ehwf et @ GUTeT W3 QUUIaT T T9ETs JJ|

I Wl yfsfonr g, a1 & ot 586 (wrearive) 2
AHIER T Agedtt fe T8 A © 586 3 U3 oI5t At J

A< A1)

(- AT 9 28 fHHgs € =93 a3 3 Safdar
yfgfonret 9 €9 3ns W3 It & 31937 © 996 &3t

dn dcE T8 Ads dfdar @ 8 BE! T3fwr AT 3. (B T &t w3 Fr9ss Y= JI)

A g3E A AHIES JH T IH IUHS SIS /I3
5 56T T
1 nHefSs WIS WTH-HE S S 3100 3 3300 °C I I9A W3 B3 II6 JE
B (GEEREH Jdo-Sgr a3 W3
3IS) €I © Hftg3; dm deer
&ETH?HT@TF_C;}B'; EI@FT@T
i faefar; a3 sfgam w3
HH3 HIHE JI6".
2 TEIIAS WIHHS WIH-JEIIAS 2400 3 2700 °C Afge S3HfT B I3
e (TIHMST Aer J, AfSeg Ag3IfT v3
IUYHE) et ©@ wieg JiH e AT
3 JoT IH WIS WSH-IS AT Fe| 1800 to 2200°C ASeg AS3IfIT et =gz
(We 3IUHs) e I urEt @ wieg 9
AAS T e,
L 335 WIS WIH-33S 2700 3 2800 °C JtH deE T3 AdIS B9
DTS VIS JH (SIS I3t e 3 defar e
JH (LPG) T 3IUHS) HIFe. (I &t W3 I9=s
wJT 29 YgIre.)
5 wHcHS g Mg-nHId S 1825 3 1875 °C Afge AB3Ifa o8 @g3fr
T (We 3IUHS) AT I 59AfdT, dtefar 68n
L ERIER=CLICIR
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CG&Mm

wifsmre B8 Afas fAgis 1.1.17

<539 (Welder) - fB3ams 2f&ar w3 23fdar yfafanr

wIH St famdt - wirifests T e w3 @93 (Types of oxy - acetylene flames and

uses)

€en : for U 2 Wiz &9 3AT tar I=J
« Bret @ QuUar O fenrfimr 331

WITH-HISE G 3 & 8¢ § In 8fdar s =3famr A I
fagfs

for €9 €9 3 © o5 fq et 397 fousfaz Be I

SH Hes © A LwsE B8 8¢ § WHSE &% IJedt 3T

7 Ager 3

fog 97 ey / 283 & IAfesd 39" § & ST I
Jat it Irdit 3 -2 fxH St wrart-Acidles et
g AT i3 7 AT I

foaiy B

WSHAE AT B

FIGI Gl F'<.
fenms=t w3 293

foay &< (Fig 1): S83UEY €9 waHHAs w3 Widss
gIe9 wWeus g e A I6

Fig 1
NO BAD EFFECT DUE TO
COMPLETE COMBUSTION

NOTE CLEAR ROUND CONE AND LENGTHY FLAME

NEUTRAL FLAME
(EQUAL QUANTITIES OF OXYGEN AND ACETYLENE)

WLN111421

for &< Rg yor 986 der I

for gre T 97 AC8/3W3 3 HF YF< &d der 32 T3 T
WIHIZEHS &t ger W3 T3 &8 YIifdignr d36 SE gt
F9gs QuTET &It g

TI3-foret ©33 fmier3g vy T3, fi? X I8 A, IHT
Wieds, ASESH AAIS, 3er w3 gHiohiH § 283 936 38
St =t Ji

WIHAEHT & (Fig 2): form fo WAdESls &8 fimmer
WIHAS dof J A8 A sag 9 g99 wgeh I

Fig 2
OXIDISING EFFECT DUE TO
EXCESS OXYGEN

NOTE THE VERY SHORT POINTED
CONE AND THE SMALLER FLAME

OXIDISING FLAME
(EXCESS OXYGEN)

WLN111422

e T O3t 3 WIHIHEH yge dor I 7 Uiss & 8fEq1/
gfdar €9 fia/de @ Tmisgs § Jaer I

<93 U3z <& B B¢ w3 IIA Tt < gfidar 38 Quuish
FIFIEHA B'< (Fig 3): g FBUE 3 waras 3 famrer
WHcEls yu3 s9er 3

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)

WLN111423

TI3: ASBIET (AY3 AgHE"), ACIS Urghy &t (83> 2sfSa1, w3
e T A B8 Guuiat

e o OF 283 A3 AE T T3 3 Wog3 I

foaty we Ag 3 g =931 7E ¥ e J (I 3 g9
)

o3 T B

1 I8d ASS foaquy

2 3 (F-WEAIEES) fogu

3 aHe witgs fo@cas (BFr
fAgrerart STeifan)

L ACGBH AAS foGeas

5 WEHSMH (FT) foaty (87
FIGI i)

6 fi3s WITHTATEH AT

7 AT EiSIECRIIET)
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CG&M

wifsna B8 AEfa3 fAgis 1.1.18

<539 (Welder) - ff3ams 3f&ar w3 2wfSar yfafanr

WIH - WHifesdls des @@ Guadgs @ fAg3, Hues w3 wlusians (Oxy - acetylene cutting
equipment’s principle, parameters and application)

2w : for s = w3 &g 3A vat I=9t
« 3t des W3 Quads @ fAaig & fawrfimr a3
« IfETr GuIHs Uanitea w3 farct <93 © <=6 a3l

di7 dez & AE-UsTE: 9848 AAIS § e © A9 3 WH 39
- der @ yfEfaer 31 i wrar-iRdEs
dcE T 99 © &%, I (WaHIags) § i 397 Ut 39
HH3 Sz 7 Aoer I W3 &% el O3 (3 I © 5g3 Ue
I 58| dC AT © U3 3 WS-dc Tl feurgt fder J) fedt
$ ASB3YId BJ Ef U3 i 3 I8 AAIS § des B
I3 7 AT Il

di9-3an T3t w3 I’ © gz a3 & fom fafonr enrar
dfenr &dt 77 AaeT JraHIHAEs des T8 Quags

deT @ Quads: WIR-MHICES dee T% Quags I3fEdr
Suagst @ AN de' J, e eafsar s3uehy & =93 a9s &t
g8, dee T SBUHY ©f =33 i3t At I deE @8 Ad-

Whfedts A fAdag
WIHHAS J3A fAg3g
WHfeSts dtn g8

WTHHS JIH SIS (<t e B8 89 Tam T3 WSHIHG
ERIECASIRCESSEIRS))

F3UEY dasr

(aféq wamAda fif fa 839 dnl, Auga deg, Hgsg
TTH W3 IT FEfMIr Qusas 8t I8 7 JiF BET B8 =93
e Iél)

deE T8 99U (Fig 1): dcE T8 /99 fer3g HHEWT if9
fowH3z Wfar SBurey 3 oSt It 3: fom Rg o3 § e &
ISt ARl dce TH WEHHG € fou3de BE s @7 dieg
ger J1 e9g 9 WaHHs W3 WHdEs dads T8 ge I6
A T3 § Ufos’ 3 IO JIT AN WSHIAG W3 WHIeHSs I §
[EEICEACE RN

gerfenr Aer 31 Aeg Sufdar dee T wiarHHs © Yed &
feras féer 3 w3 82 29 Y/Jifca <81 B¢ I Il mH 39

32

3 - Aed St Tr3t § ST BE -2 feu wrag YT
S13 A ol

wraH-AdEs dee @ yfafonm sfider s@udy R ffa
Tae wiad & A1 & § faan 53| afdar egu § 8R 39
fearerdie a3 e <BTE SBUdy @ 1B Rg aisT famr #h
UBS & A T &S °90 T JT 3 I, w3 A 28H < niegdt
39 § o3 3 3 fdhiicg Gua Ju| See =@ v Bied §
TgE 3 UlIs O3 § THITd B3 A6 S8 Ulgs’ 3 I9H I3
A dc At 291 &3 widl 20 fggr I, 37 Uz sdls 3 Jfamrdmit
<t fig meg 39! fodrst 2241 Heg de T faarar 5g3 famer
Iy Ifemir AT 3, 37 299 § 5g3 I8t gETim 7 9T I
s 925 dc B8, dce T <9y § Bl dF S w3 nid =
A fa o i &dls e gege R dizrAer Ji e e w3 3,
2 dcds T8< § He a3 dc § A JJ W3 HY Jd|

[UIFS W3 JU-IE™: I YT JcE T8 WSHAG Bied §
fAge W des @ Gen Bd &t Tufonr e grdte J

IB3 Ot 3 59 BE 9 &S &S fde ag9e AN fimirs Juer
gdier I 608 § 63 d96 BY IS dee o I 3 T
g9 § uret R9 3= fel

&% WIS 3 diedh © foi & Ad9r et § I8 B AR
WId € SH8 J8I6d T T3 I Fig 1. 7 608 o & § 3w
0T S8 W3 $U8 B 09 8 &' °90 (3 JT BH whiSt Jug &t
233 3

ffg I8 g8 AE T@ fidar HiHls &g W 39 @ 7HsS Je
T



Fig1

PREHEAT HOLES

CLEANING THE HOLES OF CUTTING NOZZLE

WLN111625

&g U9 el ©ar ded § 98ET B8 X 3 A udhr w3
fem wriles & At Bdls dee w3 998 dae B8 =93 7
AaTr I3

Bt 7 St & B Yerdt 7 wifle’ o8 293t At I w3
A ©9" AO'g6 gdg, Wgrsrd, I941, wife & & Sfenr 7
Aaer I (Fig 6)

Fig 2

PIVOT BLOCK

SMALL CIRCLE CUTTING

WLN111711

Jet Aoz dee TEm Hifte' ©f 315t Ufged3s 38 fdieg I
w3 ISt A & A3

&g T 39 S Hifle' GuBET IaI

UICTS HHtG

AfEg Hilte

UICES HHlte

el o8 9% T Ugegs Jfdar Hils &g wiH 39 3 fig
THS I8 I&:

dcs TS W3I
A3 (B 2degs M3 Heg T gSfenr Jfem)
IO (IS & e I9s B

feg Hille i Béle dce, 928 dct, ATgsT dce W3 YIds
e s =93t 7 Aa 3. (Fig 3)

Fig 3
—~— OXYGEN

—~— FUEL GAS

PREHEAT CONTROL
VALVES

CARRIAGE
VERTICAL ADJUSTMENT

WLN111712

afeqr &die 3 di3 AE T8 Jfdar I3 < Yt feeHEr § AHSHE
ge0T o9 & feengr SiSt g J)

a9n ffg fde 3T famr fedadtas 38 wfse Fig 1 R9
fexrfeonr famr Ji

Fig 4

1. ELECTRIC PLUG
2. DRIVER MOTOR SWITCH
3. PILOT LAMP

4. SPEED CONTROL HANDLE 3
5. SPEED METER

6. CLUTCH LEVER

WLN111713

ot o gue oo Hills @ 9, AT fg AfET 99 3, w3
wH 39 3 fog I I8 T8 Hilts &8 fagsg de Ueraas ©
war It A1 famdll &5 I8 Tl HEle < mils 37 Agws foamH
3 g gt 3 w3 mi3 <t feerer 209 ASE3T &% S dI6
&9 HeT agal I dics T H3T' @UgE BE HBAIUS Jfidar I3
& Wge di3 7 Hawr I, feg dce @8 fAgt § i wggs Ut
S HES 3T 7 AT I A ST B T YA °90 3 W3T & femr
<% TOer J| (Fig 5)

dtA deE T fA'3: 7 89 897 03 § 578 J19H Afast R aeH
3T AT I W3 fag 5O WeHHs © Audd ffg wer J, 37 daH
o3 W3 WSS © fegarg g grrfesd YFifepr It J1 fer
WIHIFIS YIS © Ir9s, 3t H3aT i vt Jer get I i3
dce ©f arges gt Il
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Fig 5

PORTABLE MACHINE WITH MULTIPLE CUTTING HEADS

WLN111714

AT &8 J9H fou T8t 39 8 ga3 § HU WISHIAG © dcad <9
It AeT 3, 3° feg 393 Wi R9 e AT I w3 yst 39T IR0
J e J1 {39 6 for i § TIrger J1 feR 3F° wrat-
WHIAH S €9 88 I9H T3 W3 Ja WdHAG © B8 § dce
&S 3T A5 gol I W3 FIT Witds WIAE (WaHeds) &9
g% AT JI

WHIsds € A f6d39 Yisfanr ewrar, o3 § =593 3+ o8
dfen 7 Ader I Wfeds WIAES ©F 99 97 1 a8 U
Jer I

&8 I wifeds wrarRrels gt I8 o83 Re I fRd AST faar
AT J) fon B dee T T9n 3 waHHs T Ae g Je
ASI $ U3 3 9 63 T A § @ge faar Aer I

Fig 6

MAGNETISED TEMPLATE
KNURLED
ROLLER

VARIABLE SPEED
MOTOR AND
CONTROL PANEL

STATIC MACHINE WITH RADIAL ARM CUTTING MACHANISM

WLN111715

g9 WY dcE @8 99 feur w3 @aat & =33 <t ArgE!

g9 <fun g dez =fv ydidie yaistefar & SEEs
Gdtefa <t afest sfarst
TIHMET A Usch & Al I8le 7 AJasd
- — Ei AUSfel W witgs, cafHiar uset
'<I:_2 w3 Hie N des 39|

®

®O C_

©®

46,8

dce B 30 3. bevels.

Toe A B W3 Wiag dce 38 A'g
Uyde.
HIrs 7 Je S A3 S8 HofwH|
EiCi IAC Wids B3I B8 TAS
wifeds g dce W3 39 JI9s B .
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593 Wy dce B el

EiC] JcE W3 ACS.

" / TIHST IR, BH HAteTT, JaTfr sEt
& \ — W3 WYTE I8 g ITGE
(T - ° ) )

TIHET Jrg=far, diarfar 7 gegE BE
— _ - ST &' WUIE.
&) [ D || e
. TIHMST HHI® dee e 45° 3T,
- @/\\ B g5 7 95 dieE = e A
0 S\——.
gt TBNIS dcE T8 WIISHH UIT'S I
N— = We 291 < S WiaHHS TraT Ifee
. o e e
N =

dcer

B dcE BE TH-TH JIHHT T Bas ©f =93 A3t Fet I
YJISES § At BY TIIMT A SHS Fig 7 Tfg S
e IS

Fig 7

L

RIVET CUTTING

TE CUTTING

C= Nl N

T BLOWING AND METAL WASHING

L

)
i
>

2
< I_l
m

L1 8

GING ‘
"
RISER CUTTING >

L

jﬂ

BENT FLUE CUTTING

— 1™

FLUE CUTTING

SPECIAL TYPES OF NOZZLES USED FOR GAS CUTTING

WLN111621

deE THI T9T: Fig 8 WIHIHG W3 T8 JIH & HiBE o
Ao I3 T dH g YIidic Bcf sl Bd 83 T AlS 3
Sfarfenr 7T I 7 waHAG § A AR ‘3 S 7 3 3¢
feg a3 @ waFisEH 9T I w3 dc gThE Bd oA ' 837
efer J|

fes #t @ =fege T 3dtanaefon 58 udhy &' @A =g ‘3 AR
Je ‘3 @F AfF "t S At 1 =g IHG I AT, dcE TH
WIHIHS § I&-J8 831 T99 § T, 3u% § BFI Al 59
W3 AR T 28 598 3° af SafrEmi a8 & T18E & TE
for 399t "t § e A AT JI

YJSES § dce Bd 58 udy © Al § fer 3da g @3 af
WITHHS ACIH 58 UEY © AJl aT endr ofden3 J=| fig
mire I af 3us w3 ude 2fgdrd dt AEfg Jafer grdter 3
w3 g g3 596 TS B8 7Y 3 T yEES O Age JI

yBe <t A3d" &8 AEOf3 ydidield @8+ < Aafdt 593
HISLYIS I

s dce T @99 T I4T © &H W3 FIH(Fig 9 W3 AIe! 1)

Fig 9

WLN111623
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Fig 8

=
=

[ [——]

S

Sl

SRS

e

> AE

NOZZLE

SLIP IN TIP
TIP NUT - REPLACEABLE SEATS IN TIP
o
Zaa

STAINLESS STEEL TUBES

SLIP IN HEATING,
WELDING TIPS AND
CUTTING ATTACHMENT

2 A\\
\\\

X\ / OXYGEN CUTTING LEVER

TORCH BODY

STAINLESS STEEL

Bl FUEL GAS PASSAGES / BALL TYPE VALVES

[ OXYGEN PASSAGES ./ g
FUEL\GA\SOXYGEN %
=
ICHR
H &H CLC 1500
1 wHcES TIN & TF & MEIB
JI& BE WHclEie v
A s IH
2 WIHHG BT BT &8 gF6 B
3 eSS 3H 2 &8 36 B8
L WSTHIHS &SI WITHHS T "I II96
rS3ci
5 WHefSs A R st dA S wareTEt
3t IIS BE,
e SEERCECR:
WITHIHAS T8 TE T
8 WSHIHSG scer SCE & WESS SIS BE
THBT WITHIHS SI™ ©f TJ.
9 foReaeg WHESIS 7 & HiEGE
TG WIATS © 8.
10 WITHHAS Scer dce T wAETE 96
S S WIHHS
1 HiFI3 A7 T Hfiige T waed
a3t IIS B
WSS I3
WIHHS
12 g9 Afg 3% @ 1S B
36

IS W3 TH-THNW- TS THIEI O 2H-TH Wierg et 3T
<t €393 999 dcE T WIFHIAG HS g BfAH3 wITst ‘3 Ag
3T Arer grater J1 (Fig 10)

Fig 10

A
B
(o3

A.REPAIRABLE

B.REPLACE

C. GOOD CONDITION

D.REPLACE D

WLN111624
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AHAMYT sfuergr

THI HAES IfFr J= =&t = it Sumy
NEECES soap water Tighten further At the beginning of the
or water or replace. work.
I A THL & AEE U 99 g 5T8. T Hg =M
EIEEE] 7 urEr FH
SEE) S S efy AEE Ul SEEU T Hg <fo
SH IS et 7 5T, IH
I
<t gre |SECEE] TBE UBJI sty od A-A 3 HY
eSS Jw & I e arga-An ‘3
EEIEIREGI]
yaidrefar Biguy g A2 &3 A =28 T Hg =fo
ECis S S 7 9333
Sidhre
WA AT e e el | Ae 9 ST e Hg <f
698 YIed A =S FH A S3I3.
Sidhre
dez © fendue e feRns<t: fog fendne dee o8 fogga vi3 Fig 12
for 739 &g de © J166 © I2ve ik I8 3T famr I TIP TOO HIGH

fog femdmE i3 7 Aaer I fA2 1 Fig 11 &9 fegrfonr famr 3
Fig 11

Hin;

STEADY

DISTANCE FROM
NOZZLE TOO GREAT

VERY UNSTEADY

.

TOO FAST

OXYGEN PRESSURE
TOO LOW

WLN111616

A des <9 wH gan

dece fSg wH gan

(Fig 12) fou 7its 3 593 €91 I GUIB food § I 7 918
3T AT I, sfewr I fogar fagfews st Ier, w3 wWarg
T yFeiB3 g 39 ‘3 ¥3H I A I dee B ISt § wegEr
gdter J f98fg e s © 39 © I95.

(Fig 13) 5g3 J&t dce < 9131 o Je foad ‘3 vami © foms
dce S AfESY B8 593 fimier wiaHiHe ©9ATgR I6| A 3
fey g3 <31 I, dcs T waHHs T Tu ™ 5g3 famrer 3, A

i

J239 593 J& I fA2 fa 3% A Hed @& It © fdad enrar
feurfemr fgmr J| de St Hedl B8 dee Tl WiaHIAS T H3aT
% AJl wpU'3 3 w8t ‘3, TEM © fig I8 fIe9 28 HF
Aredt 7 39 9 i3 ffg Wy &t J A

WLN111811

Fig 13

HEAVY MELTING BEADING

DRAG LINES ALMOST STRAIGHT

WLN111812

(Fig 14) feu 7SS B 593 &3 J| & Idew w3 Sl I3
Fdle’ § TIRTET I, fid WAED dce T8 F99E T 96 Hee
J1 Jidie 9 T g% fIAr dge © ied A7 famr, g v dF 2
feREg & WISHIAG dce T8 Tdr § Y3 o3

(Fig 15) Sg3 frmier dee T8I WiagHiAs| e Sg3 fmier see
TH WTHIHAS T 96 T B fors fayrger 31 78 WaHads
9 yu3 S5t 7 Aael I 578 0 WaHIAS T AUSTE i3t At
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Fig 14

MELTED AND ROUNDED

WLN111813

3, 3t =t Sfonwr g™ FSIT © e 2fg Aer I, IF A gEm
e fdp g=rge ol

Fig 15

UNDER CUT
TOO MUCH CUTTING OXYGEN

WLN111814

(Fig 16) I3 femrer YJifean g3 frmier idie aras o i
3% 9t © fowa § fewrger J1 fommer i Aifcqr e & a5t &
&dt =urgel, fog fHde IAF § S9ue JI< I

Fig 16

ROUNDED EDGE MELTED
METAL FALLS IN TO KERF

TAPER FACE EXCESSIVE ADHERING SLAG

TOO MUCH PREHEATING

WLN111815

(Fig 17) Wt St S5 de| A8 3 WH oA AT 3, 7 3°
g3 fmrer I3t 7 el Yidie it 96 der J1 i 99 gan
fix 1% IS T fdear I 7 573 e idie a9 der J, A
g3 frmier A € vu3 § e9Fger I

(Fig 18) e < I3t Bt 993 37 for dc ‘3 3991 g filg
<8 gaemit g%, U9 g ‘Ju s’ wiA & Y3 &3 A J) g
T faarar 9ar I; dfewr Ifemr fagar faafews w3 A3 Ha3 I
&g JE<3 fimier39 B3UTs © aH B8 SHSIEYR J.

(Fig 19) deE & I3t B} 573 I de 89 et e J Ifa
I 34T S T TIS IF A3I YIeat J| g T faaar

Fig 17

WLN111816

Fig 18

i
i

SLIGHTLY TOO FAST CUT

WLN111817

wWH 39 ‘3 BF A" ved % der JI g grees v 39 3
ARITIUAT I, U9 39 313 209 grieere J fatfa fom a3t =&t
Hegd! ©f 8913 593 frmmer J

Fig 19
TOO SLOW

)
I

Jemit Ia| (Fig 20)

\\\
WLN111818

Fig 20
—— DIRECTION OF CUT

CORRECT CUT

L

WITH WHISISIS envrar 9% d
WIH T8 I& 839 afefen € a8 78 3 20 @J31 Ael sce
it Yfafonret i35 &g J1
W I913 8 GUdda
SuUIds gd= I
Jg92Hs, AEC © IH B gae|
THIT W3 HItS Srgergmit
Tsa w3 e HAg3 ASS (U9 waHEhH 77 ASSSH ASS
&dt)
Herdr & fonmug 37 (i 39 3 1 firdhiteg 3 1000 fHEhitea
EL)]

WLN111819
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CG&M
W3 (Welder) - 531 3aata

wifswr 8 A8fa3s fAgis 1.2.19

T @435 (A.C welding power sources transformer rectifier and inverter type welding

machine and care maintenance)

8<n: for us © iz &9 3l var J=at

« QUIT3 BT HHlle ©@ fATTS T Tgss a3
« QUIT3 HHle B erfEfen’ w3 sarTet T fanrfrmr a3
B HHle T THIH W3 FH-Iu™ T UgTE 93|

AC 2T THAEIHS: fog 8 faAn & AC Bfa Hifle I 7
AC Y FUBTEr § AC IBfI IS f¥8 Sese J1 (Fig 1)

Fig 1 CURRENT REGULATOR

(FINE)

CURRENT REGULATOR
(COARSE)

A.C WELDING (OUTPUT)
PRIMARY CABLE FROM MAIN SUPPLY FOR WELDING

AC WELDING TRANSFORMER

WL20N121911

Fig 2

REGULATOR
O

PRIMARY
WINDING

SECONDARY
WINDING

o—
RETURN
LEAD

AC HY AUwTE fig €9 ¥wen-ue nhivg 3
AcC 2BfSqr AumT fég €9 Miwaue 3
/A

WELDING
LEAD

FIN145652

EARTH

feg s 7Y 385 STHIEIHI I, =:
e AUSTE RBSH (220 A 4LO IBT) § BIFI AUBTE GUs
HAgae *TSH (0OCV), 4O W3 100 2B = fegag werger I
AUBTE We Sdc § Turger I

AC 2B THSIHT & AC Y Bl 3 o’ odl gaonr =
LESH

st S feRmzer: forn 9 89 © a9 dur I = g fenm
g3 u3dt 39 & rHie Aeflar 3 sfowr Jer I 39 S 2
Ifest 3J 8 a9 €3 fast fan wur ffg 93 I8 I

dgacg ger I w3 fer R 99 A7 It 95 A W 3 @97 Y3
I Ia| Tt s, fam & A3t RfEa1 fagr mer J, 9
Her dgaed w3 die HF 9 I6 o Bfdar 38 I muse
IT T

g Ifemr I

wWgale ciies &5 T TBf391 ag8 g3 IT Ia
s s o8 I w3 T aI3t A & B
(FoyE)

THTIHI INI-IB3 7 3B-3B3 J AT I

a1 g6 T AT AC ¥ AUBE (220-440 2BT) Yiondt
Ef391 &7 gizr Ifemr 3 7 3I & 39 &9 g5 S gadt It
Jer gaer Ji

5|

fer fafanwr § wmurt Yoz e A3 fagr Aer 3|
yfonst Ifes ‘3 2BeH A3 Afes K Yfonst w3 Adzdt @
NI T A @ w3 ‘3 fagsg sger I
Alzdt Afts 3 WA -

39



s
we gt BN
Ue Jy-Ium T B3
Y T ged 3 el
g Jor &I

DC T et yge gy § fearae 3, A @ g &

wrag g8 faar ger I

BIAS

e gae &t

d9-29n o3t & IsfIar

g Tfeg fedacs

o e Sadmit f&g < Ager AfdaT

Adfetpr Svi feRm Aregsh 3 fast Ac & @33 &t
3t A A

BHIS W3 JH-Iu™

TIHSIHI T TSt It 3 S T It v
TIHIIHG & 38 § fHagn &3 A 3 =mE, 38 § &9 9d6
TV THITIHT (S8 Fese gdier I

Honis & usE ad| Hills § foret <0 3 <0 midE ‘3 Bars9
& TEC

wiegd 7 Iraet 39 ‘3 A I A s O i muE & Se
FJ| 7T WIS T8 IS IR 3 Ide & V|

HHlS § INF B g9n ‘3 9 w3 AETU3 a3

Hig 7 g7 R 9799 & 9= A Hills & AT 5dfemr fe8)
AC/DC 2B1Zd1 Jadteed farer fsane

AC/DC =2Bf3ar diadierfed i @adt o ferrs<: i

Fig 3

CONSTRUCTIONAL FEATURE OF A WELDING RECTIFIER SET

SYMBOLIC REPRESENTATION

WLN122021

B9 Jiadiefed Ae € 793 AC 2BfF AUSTE § DC BIET
s 98 STsE B9 ISt At J1 for Ko e gf¥a s ©

Fig 4 SUPPORTING
PLATE 2 NICKLE OR
/ BISMUTH PLATING
e
METALLIC ALLOYED
e ‘I/ FILM OF CADMIUM,
o BISMUTH AND TIN

CURRENT
FLOW

\ SPRAYED WITH

SELENIUM OR SILICON

WLN122022

HHS e Ial (Fig 3) dadiefed AS R AAS A wigridhnd
<t g2t s Aofes ude It 3 (Fig 1) fm § fsas A famE
< 3 U3d u93 8 uBc 3T Aer 3, A R Adfon =
fgtars & fegamy i3 Aer J| fog w3 39 Az, fanfia
w3 Zhordles & g3 fagr &8 Sfomr I J

Aofex ude 63 fogs A faAHE € Ud3 AU'd 996 @8 A% ©
s fe@23 (ANODE) =+ &H aget JI

a3 fasH @z, famE w3 Js <) 709 396 @8 7S
2 fiq I3 fedaca (A83) = o sIe J| Jadiertes i dis-
f9cds T%< T JH Jder I w3 ade § fere o uA =fas &
wrigmir fiéer 3 fa8f feg 53 Wi y3i9u & dnsH a9T I i3
T uA fog ade © Ye9 3¢ 593 €9 YEi9u & UHaH S9
J fer B8 ade fige ffa ferr 99 =fg Aaer 3

a1 I T fAT3: AU IPS THTIHI T wigeue
Jiadterfed gise &% gfanr Ifmr I, 7 AC § DC RT seae
31 DC WEcde AT 3HA W3 ST IHS CIHES &% gl
AT J1 fom & Hills ‘3 yee o3 I AfSY § T8 9 AC HF DC
BIEIN AU YT S96 Y 3 3T 7 A J
Stadiefes Ifdar Ae € Suzs W3 Ju-gu™

A3 &t § 391 At R 99|

3 Halfemr RT e =79 1 & iec § gadae &
Wi v ‘T Iz ‘3 Ade § MIAAC & AJ A AC/DC
ARRY § & 956

Jadterfed udct § Ae JH|

Hats g We-ue ffq g A & A9 a9 W3 e a3l
g 2A¥ns fHreH § Jatt 393t R 9a

Hifls § ae @ 1 3 fast &7 9561
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fesegea

giew<! wEs

feseged ¥ gu R DC § AC ST Fese I

fewedt @ 39 3 €9 ¥E =B fedacsdicd auriest &% AC

WS © Fug ©dT e famir be

feg bc €5 Jamirt AiB3 ASe Al ewrar AC fRT Sefenr

AT J (KHz [¥9) s 8¢ 2adic Ja I8 fadee ueg § gese

s & ger I

for 29dic TTHEIHT © wiEede § G9 JamiAl @8 IfesH

oTIT BOT T AT I w3 FIH OF ST AYES J3T AieT 3

fouzfa3 di3T AT JI

aH 935 T fiHa'z

1 s s A

2 fua=eged pe § €8 wrfedst Ac Ro seaer 3

3 THITIHI HF AC  Ta= <B1591 ade ST Hese J1 4 AC
SEIECIEMT US|
W3 3391 § IR Tl e fawea & I 7 5ot G it
JFEI 3 HEgE I

6 A Yffanr €t faaardt ffd deds Agae ewrgr st Aiet
3J1 feg Hifts & B wredn Afeg w3 IEHs feAns= yere
ESEUS

7 A DC B2H 3391 T G2n 58 Quzsg I
arfaer

Y w3 IS 579

AT 96 B8 WA

AT Afdar

SAAS

Hfdar

HIH3 AT HASS I

Adfepr Sit feRE Aregrsh 3 fast Ac &t =33 &t
A3t 7 AaEt

UG W3 JH-Iu™

TIHTIHI T TSt Fatt 3T S T It Tt I
TIAITING € 38 § fHaan Si3 A 3 =miE, 38 § & JJ6
T8 THSIHT ST HesT e JI

Ao & user ad| Hille & foret S0 3 20 AT ‘3 Bar3g
& THC

wiegd 7 et 39 ‘3 Aed a9 M Hifls O i e § s
FJ| 7T B IB IS I2 3 FIC & T

Hifle & IAE Bl <9H ‘3 99 w3 A3 &)

Hig 7 O R9 5799 o 98 AR Hills § AT BIfemr fe6)
Jadtefeg WA AT & Suzs W3 Tu-Iuw

A3 &I § 391 Al R 99|

3 Hdtfonst ST e =9 11 < Frec § gadiae &3

SBIFI I T8 JIT ‘3 I § IFHAC & IJ Hf AC/DC AfRRY
& IEC

Stacdterfeg udet & Fe U

HatS Rg wiewe ffa 9 A & Ao a3 w3 Are 3|
g 2A8Hs fireH § Jaft 393t R 3u

Hifls § I @ 3 fast o 988

Fig 1
CONTROL
CIRCUIT

AC DC
—= | PRIMARY

T \

‘ SQUARE
WAVE

E

F 1

| AC AC

| DC INVUE’il?Ijl:ER MAIN SECOND DC 1|: DC

—— B — B — —_— | T |——

IN RECTIFIER T (CHOPER) TRANSFORMER RECTIFIER £

E R

R

SQUARE
WAVE

! !

AC IN 440V DC AC 440V AC 50V DC 50V OCV
50H, 440V LOW CURRENT HIGH CURRENT 300 AMPS
LOW CURRENT 1-10 kHz FOR

THYRISTOR DEVICES
10 - 100 kHz FOR
TRANSISTOR DEVICES

THI il
I Ul

C G & M :®83J (NSQF -HRfO3 2022) »ifswra 8 AEfU3 fAgi3 1.2.19
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CG&M
W3 (Welder) - 331 3d8ta

wifswr S8 Asfu3 fAgis 1.2.20

AC 3 DC <3331 HHle' @ grfee w3 5a7's (Advantages and disadvantages of AC and

DC welding machines)

€en: £ U @ niz &g AT var I<d
+ AC W3 DC 2BfS91 Hits' @ grfefen w3 garrs' a3 1|

AcC 3Bfsa1 € efee

i <BTF THe9HT [Re &
AO9S W3 WH'S GRS € 596 B wie ggnst 3ars
ufe fargt & U3 © I9s g We Gudfdar 3es
AC II& SBISIT BI's T T T30 T 8 WHI &l Jer
WHgE & I S wede ags We Jy-guqm &t B3
€9 IIH IABI"
79 Ifg3 Ta=s.

AC 2Bf3d1 2 gaAs

fog &3t w3 I8d 323 fedacs e gae &di JI

SUs AIFC W frmier JE Ids for Ko faredt © sea &

famer Agreer et Jl

U3S I Hieh, o9 89 w3 di9-a97 O3 (I8 HHfen &) ©F
GBS HAsS J=4M

foret =93 fAge €8 i3t A maer I 8 fardt & Auss
SuzEg I

St Iwfsar @ ofee

SIS (AT IH 2/3 W3 ST 3IHI 1/3) © IT8W IS
fe8ads w3 9n e fegarg 841 3 <3 Age JI

42

dISt A At I Emid 39 W3 I8 AT feBaII WHST 58
I3 7 AT IS

RIS T T TI6 UATHGS BZI WH'S I

for & Fims 7 deds e & e &8 g 7 Aaer 3 g
g & AusTe QuzET &t 3

UBiact arfee © a9s for € =93 U3 Hic Ay, ITHS witds
W3 JI9-3IH T3 T ACSIYIH <BIS91 B8 IS 7 A
Ue QU AISC 28SH € Ad6 fH g famdl @ sed & Agrear
Uz J| g AT TU § HIo W3 Tordl ST WH'G JI
Ao feerer T fone dads A= J
St ABfEN - sa s
I TWfa1 yeg 7SS 3:
fa G5 Guafear a3
fBq €9 JH-gum™ <t 3913
2BIFI TTs T e T AT
ffa We 1 II& S JASIT
5 2BfIa1 Aaded © HH {8 I&T-JUr T8 HI'S6
203 7t Juer I



CG&M
W3 (Welder) - 25331 3a8ta

wifswA S8 Ao fAgis 1.2.21

EN W3 ASME © W&H'S 8331 AfE3MT (Welding positions as per EN & ASME)

€2m: £ s | niz &g AT var I

* EN %3 ASME (282, IJics, T33Na8 w3 §IIJ 3 UriHs) © WeH'd Y3 <841 Afadmi & ugre &<l

gfenwre fafear nige
B 7 Jo g & AES (Fig 1)

Fig 1 FACE OF WELD
AXIS OF
WELD

950

1F 1G
FLAT OR DOWNHAND

WLN122211

fafst AfEST (Fig 2)

Fig 2
/ AXIS OF
WELD

FACE OF WELD

2G 2F
HORIZONTAL

WLN122212

Seardt AfFST (eITas GUg w3 Is7) (Fig 3)

Fig 3
VERTICAL VERTICAL S
DOWNWARDS UPWARDS VERTICAL

3F 3F ¢
WELDING POSITIONS

WLN122213

G=g9'3 AfES (Fig L)

Fig4 AXIS OF

T

OVERHEAD OVERHEAD

WLN122214

WET & A argd fwd I ys Rg It 3, A fa WfEa
/a5 ot &g g=<t

TS o3 © Aeg Ko <BfE9 AF 3de w3 283 fogd &

At SBE AfESt § Taree JI
S Hgt § Ao AfESmi ¥8 283 o3 7 Ader
yd< w391 AfEst:
SRS EN ASME
LI

SIS efse IS efse
B EC) L] 17 mie
IHes | A s 2Ft AR
TIANES | PG/PF | PG/PF |3+ 3l
Geads | T St i) wolg
yrehy w391 AfESt:
EGEISIREIE EN ASME
JdT  JT IS fese
BT a9 17
IJiries igci 27
R PF/PG SH
A (A AfEST)
3 H-LOLS 6
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CG&M wifswH 8 ASfa3s fAgis 1.2.22
W3 (Welder) - 2331 3a8a

BT TS W3 ISHS (Weld slope and rotation)

€en: £ U @ niz &9 AT var I
+ B3 T TOE W3 ICHS T <I=6 99
* 1.S @ WEH'I ©8'6 W3 A © AYY =fu SH-<Y 83 Al

WS AEfS: At W31 I&t S Tr9 AEfSr =fg g Fig 3
=fg A3t 7=t I
150°
1 B A IstIg \
- E— —
3 9B OF WELD 0
] | OF WELD 150
foegs =fd I39 AES § 283 T U3 ©a S I dE e’ i i
Sfge AT 7 A 3 WS FPHTT JIHES W3 TIAEE USE - < ®
IS B3I A ‘ B S
B3I T UIn: I8I Hed AT BYE TH IBUST I 5 283 o !
Tt afar 7T I (Fig 1) |
ROTATION ROTATION ROTATION -
em-e-rg-"aa-r mymﬁ%mmaﬁﬁm OF WELD 180° OF WELD 45° OF WELD 90° %
< ¥& A39 3 At A 3 39 A 7 N (Fig 1) WELD ROTATION E
Fig1 AXIS OF Fig 4 90° R
g 535"
| —
XX X
SLOPE 0°, ROTATION 0° ELEVATION
g SLOPE 35°, ROTATION 90°
OVERHEAD %
z 00° 60° X,
I TS (Fig 2): fog SHIS Aeds © GuUas I © efgarg - | i
gerae I
—
X-X X
Fig 2 LINE OF ROOT SLOPE 0°, ROTATION 90° . ) -
SLOPE 0°, ROTATION 60 o
‘\ SLOPE AND ROTATION g
SLOPE
Fig 5 JFL
g i
WELD SLOPE z
=
B3 ICHG(Fig 3): g 283 ge & odls 29 Be T3 BHaIdt 010 10°
Heds UBs © GUIs I w3 283 Jge 2fd Bus T8 AN3SS ©
IM W3 BT 3 I gl @8 W3 < TluS ‘3 e =g 2oy LIMITS OF SLOPE LIMITS OF ROTATION o
g 3 J1 283 © Jfes. WELD IN FLAT POSITION g
TIE W3 ISHS (Fig b+)

B AEf3t =fg 3. (Fig 5)
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ff3 w3 Seardt AfFSt K9 283, (Fig 6 & Fig 7) I T wigfen @ AeY &9 2383 AdU W3 I IHs Gug

) fexrfanr famr Ji
Fig 6 % %
0° TO 10° 0° TO 10° K @_,335.' & TS W3 ééﬂ & =t © A9y &g 2af391 AfFSHT <
@% LU LUk yfggmr fig mast ot i3t aret I
J c
SIDE VIEW END VIEW 21 AfEST < ufgsr
LIMITS OF SLOPE LIMITS OF ROTATION g
WELD IN HORIZONTAL POSITION § "afsSt gfeg TS IJSHS

“

AH3S A dat Jg | wig 10° 3 <g 10° 3 2O&dr
g &It 10° 3 10° 32 Ug

Fig v 45° TO 90°

45° TO 90° ,H

IJHSS . .
: 2O &t 90° 3 et
0° TO 180° 0° TO 180° |N .
= 3— TIdes L5° 3 =g Jgr &
SIDE VIEW o € u5° 3 2g 90° 33
LIMITS OF SLOPE W ?Eﬂ'
PLAN VIEW

LIMITS OF ROTATION
WELD IN VERTICAL POSITION

WLN122317

G=ad'3 AfES 9 2183, (Fig 8)

Fig 8

0° TO 180°

SIDE VIEW
LIMITS OF SLOPE W

END VIEW
LIMITS OF ROTATION

WLN122318

WELD IN OVERHEAD POSITION

C G & M 2839 (NSQF -HHfOZ 2022) wfswn 3¢ Adfu3 Aoz 1.2.22 45



CG&M
W33 (Welder) - s3I 3a8a

wifswH S8 ASfa3s fAgis 1.2.23

BIS W3 AWS © WgHI 8f341 y3ia (Welding symbol as per BIS and AWS)

€en: £ U @ niz &g AT var I<d
- W3 g A B Us=E a9
- FBIfa1 YIS W3 fore Quuiar & =fwrfor 331

St form, Wi, 7S 519 ArEedl fHYE © A YETS 9T I8
Hed fda(1s 813 - 1986 © WEHI): B3 ©if -39 Jemi' §
g fdg enrar Tarfonr AeT I § wiH 39 ‘3 5T 7T €8
I T HAS T AHS geT I (ATIeT 1)

yad fdg: Weiedt fda' § fde © fd 99 AT (Yaa) (Araet
2) ©FT YIS 3T AT AT I H 283 T IS H3I & 7S §
TIRgTr J1 yeB fds' ‘3 Uad fip BFIe WI AT & fam §
TIAER Ts| (AIet 3)

AT 1
AS. niger Tafae’s gfeg
1 g9 J2 gt Tdn uBet @ 2fgard He W3 (§8 I8 afsafr g udt
399 ufysTim 7 gfar ) J\

2 IJ91 5 T3 [
3 AN Vv S 2367

\
L ATS =iy He 23

4
5 e ge 9fda © &% ARG V He 263

Y
6 e ge 9fds © &% ANG 929 He 263

d
7 ANE g He 983 (AH3d 7 87T <8 UR)

\/
8 ANG A He 263

%%
9 S0 I%; B A AT WS
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S niger TafHe3 gfeg
10 e /3
AN
1 B 28F; UBJI H AB'C 28I/ NA.E
1
12 AU 283
O
.
13 HH 283
] /
2uS 2 w3 fdp: g s W3 A7 ‘3 =2 W3 < A0 § TIAET
e e J| fog WfE 3 ufgs IS fan @ oz 2 FTea & ot &
" &g 8<7 Fig 2 I,
ST ES R 1 SBISI YFAa: B9 T Yo ide 2839 § Tonedr [ 97 TS
a) @8C (W 39 ‘3 HIHS TBH) 3 fo= fanrg a9 I, BTE & fafonr § fa= =33 I, yelns
b) T&SH P 96 ©f fott w3 8Fie vy w3 giewret W3 e © 578 I
c) W3d 29| fogst ifg It TR WeHd 7 33 JdT I&! (Fig 1)
~—— 1 I BES
AIE 3 2 39
yoa g €t =93 & Geads 3 B ues s
L HY W3 I ¥J=
5 yJd fds
23 (e5n) AlS - 6 T il
& s NN\ \
7 ys (feims, yfafomrm)
JETH IS V

(><)

Sc /I (7 NN

JaT SfEde /3
fzzzzgzzzz A

TV (THH) ST
I6 B &% BT
EEm A vEe | A

[

C G & M :283J (NSQF -HRO3 2022) wifswH 38 AET3 fAg3 1.2.23

Fig 1 FINISH SYMBOL LENGTH OF WELD

UNWELDED LENGTH

CONTOUR SYMBOL
j F Y FIELD WELD SYMBOL

SIZE
REFERENCE 1

SNIVEERE

=
o

WELD ALL AROUND
SYMBOL

SIDES
OTHER
SIDE
—

BOTH

BASIC WELD SYMBOL

OR DETAIL REFERENCE ARROW CONNECTING REFERENCE

LINE TO ARROW SIDE JOINT,
TAIL SPECIFICATION TO EDGE PREPARED MEMBER
PROCESS OR BOTH.

STANDARD LOCATION OF ELEMENTS
OF A WELDING SYMBOL

WLN122421

B
~



aHfEeslt @ <91 (Fig 2 »3 3)

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

I T, i9-fa w3l us

WiFg 1 w3 5 ST TgrAe I8t I8 BEs IR IS BE6
e gu g e A< J) ferd 283 396 B HF © &3 SIfedr 3
Jftmr FeT J| BEA YFhat ‘3 St 7 TFF I A At
8ig g wrdls € Jot feurd ardt 3

39: 39 g% TEs © fai & g 3 fiffowr 7 Aeer J1 39
I OF BEi6 § 8JT J 1 283 1F § TSI I

BET Y3 ‘3 9 Az WS AEAS IR ITT TES T
Jot feure Al J1 T AE3 983 AEdd! I 3H-5E6 T8
U feurd At 31 (wrig 2 w3 )

ys: 87 Ut ‘3 ¢t Yz & =33 ISt At I Aeg F3f3mr Aer I
3t fog feede, =93t Iret <BE Yffonr 59 Feardl @ AT I
7t BF1e I9 9= 7 B4 fidp Ko ot foure e o)

Fig 4

R ;o R /o

WLN122424

POSITION OF THE ARROW LINE

Fig5

e

FOR SYMMETRICAL WELDS ONLY

A) TO BE WELDED ON
THE ARROW SIDE

B) TO BE WELDED ON
THE OTHER SIDE

WLN 122425

POSITION OF SYMBOLS ACCORDING TO THE REFERENCE LINE

I/fSMiEtedt fidg: Geads b 3 wfEa Fiar R I3
-2l © 283 9" & =33 o= St A<t

g< GUfEaT w3 JIge ws: g ¥se T Wia'd AUds <8189
YFia ‘3 y® 2WF fdp © wies feud Ker 31 ffx age 213
T HHS JT 7 JB dF ¥S W3 Py © QU ferrfenr famr I
(Fig 6)

3mm ROOT OPENING
60° GROOVE ANGLE

| 3mm

16mmJ/

e
% =

D

E

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

WLN122428

dag w3 fefon fdoHans o3 283 =3 & 7 = AHgY
WBEIT YFF ‘3 yB W3 g W3 yans fdg © fegarg it
A I3 Bele € gy 19T fedrtmr famir J) a9es ddg Iur i
AUI6 IGTH Hf daT 283 =8 § eInge J1 (Fig 7)

HY w3 I 9= W3 T Wad HIZYIS J. WF T
W HEE T WIE J fadc 253 W3 g 333 TE 3 SuImi
o 8 fase 283 € WU Y 283 fds T ¥F uR feure g
I (Fig 8) &89 300 TIAET I J 253 & S= 300mm I;
a5 EIAET I & ¥ & Hest 5mm I; 27 TIAEE I

B3 < BTE 7mm I

48 C G & M :@83d (NSQF -HR3 2022) wifswH B8t ASU3 fAgi3 1.2.23



Fig 9

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

SURFACE CHIPPED

e
LN (O

B D F

THEN GRIND THEN CHIPPED

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

WLN122429

Fig 10

METHOD OF INDICATING DIMENSIONS
FOR FILLET WELDS

WLN12242A

C G & M :¥83J (NSQF -HRfO3 2022) wifswa o8 AEfus fAgis 1.2.23
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CG&M wifswr S8 ASfa3s fAgis 1.2.24
B33 (Welder) - 25331 3da81a

gy T S Tt famt @ gu & S9! @ YIS (Arc length types effects of arc length)

€en: £ U @ niz &g AT var I<d
« Iy & SEE Dt Y- farnt €t UsTE 99
« U & Bl € YyFet w3 T93 79 THI

Y & BFE(Fig 1): fog fedacs fou »3 g A3 © fegag _
- - L3 o Flg 3 d
it gt 3 =< Ty geer J) gy & S © 155 Ia. -
- HOH AW
(_ ™
L ger 1k
Fig 1 1
L>d
i - WIDE HEAD
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CG&wm

B33 (Welder) - 2331 3d8a

wifswr 8 ASfa3s fAgi3 1.2.25

Usfadt fam w3 wusidns (Polarity types and application)

€en: £ U @ niz &9 AT var I
o fHT w3 %< Usfadl &t =93 © 9= a9
« Ogd3" foaua3 a96 © 3tfan T e9es ad|

Ty WA K9 UBfTAUBGS W1 AIae R Hger Y=g
&t femr & TInge J1 (Fig 1)
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CG&M

wifsne B8 ASfa3 fAgi3 1.3.26

B39 (Welder) - ASIS T 53fESS (SMAW, | & T)

B3 T JE3" W3 fodius W LSS IS w3 Tat w3 san =3 /W3 ©f iy (Weld quality

and inspection common welding mistakes and apperance of good and defective welds)

€2n : fom Urs & Wiz &9 37 tar I=JN
o 2BF Wz w3 fodiys & 87 & fowfimr 339
+ g9l W3 5aA 8 B3I T fod T ugTE 931

BRI
ffa 253 =9 (MR J B yw) Ko 83 ngf Ko g9 A A=t
midEe Je < Qi SISt Al J1 B3I HFT § wH 39 3 -
2y far © 3f391 € 87 I I A fa ¥ 7ods A Isseg
TT39 © IeM © wiits Jer I fier Jar 7 g9 der 3 fier fa
g FIr T fowrdh féer 3
BT W3 W3 fsdhe:
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CG&M

wfgwr 8 ASfa3s fAgis 1.3.27

B39 (Welder) - ACHS €t 2u3fa33 (SMAW, 1 & T)

2/ I w3 fert =93 (Weld gauges and its uses)

€97 : for Us 2 wiz &9 AT war I=N
. 253 fage x93 I3

2B I fenaSers Uit & e Ay e Jedis, Sfenr,
F59 w3 Querg, FBfiar feermr € &3 T 3 fior 283 i3
Her 3, 37 €t 293 s 213 RY 263 € Hag3t © 8372 a9
& HUE B8 S5t et 3, (feB8c 3539 © HHd Re =38 »3
€33 w3 ) QUIT3 feRH3= B 2B HFT o WIAI A AT
Ael 3, g welldl e B8 fJ T © JUde © Wd9 ©f 87
¢ Yo 596 &Y i Adt 2837 § wald g2 &, A & fFs
< gt Bt fodhde &3 A I6, uami © fodhie & 83 It
I 73 79 3 g fodhue Yfafonr 283 I & 293 a9 I,
fag39 I3 fimrg Yu3 93, 283 JIH 83 < faar s91 <9
B3 < HE o8 AEO3 J, 283 YTUs w3 =3 T BFR w9
< g 996 Bl
2 faB< I (Fig 1)

AWS faAH 283 vy dIF (Fig 2)

B3 feve IA: ARSIV Al & fesdc 283 Yoas & A
II5 B, B3 fege I S T3 aae B, fege WS A &3 ©
W SE A i3t Al I 283 SA R dafear § A WIS &t
3B IH § WIHAC SI6 T fegura3 3T Aer J1 (Fig 1)
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CG&M wifswH 8t AEfa3s fAg’s 1.3.28
B39 (Welder) - ASIS T 253fESS (SMAW, | & T)

ATHMWH TIFE3 w3 feASt 93 W3 ¥3J (Calcium carbide and its uses & hazards)

een : frr Urs © ni3 &9 37 war I=
o ABHWH SrgaTEls ©f 9U6T R
o ABHMH TITES T <I3 W3 H3fan I3 TR

ABHMH FITE S FJAfee HFdE 29ar RA JF-ASA U3 d,  Awriwd Ioadls € <93 ager 3

A wtfesdlis R der 996 8 =afmr AT J - s O eaY g s dE o -
ABHM FITEIZ T IIS": ABHMH IITEZ B IAfeed FITEzs U fEg witfedls Se@eT, ye B8 IFfest © foanre

fimgE 3 fam 9 s Js: 3 AAS g8t 9 AHS Il
SABHMH = 62.5% ATHMH FITES T H3I
IS = 37.5%, TIWGHT, 100 THIABEMH RO TITEZ,  IBHMWH TITEI BHF § USH'S d9 Ade J fAA &8 Hugd
62.5 I[H IBHMH W3 37.5 I[H TG I=TT R HEE oaAs (AJaME JesnE) © AUIS <O Ues, 38
forer gimfeea 6 Ca c2 w3 A8E & e e I Aa I H A defalf g 398 uean

(UBHEI W) fEg g AStes WHIAH Seget I
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CG&M

wifswA S8t AEfa3 fAg’s 1.3.29

W3 (Welder) - ASIS T @3fESS (SMAW, | & T)

nrHlesls A - ferms™ w3 @87 89 wIAST (Acetylene gas - Properties and flash back

arrester)

€en : for s @ Wiz &9 3AT var Il
« MAAES dAX & s w3 I= & fewrfunr 93
+ E8H B9 WIACT T fowrfimr a3

NHICSS i I8 d7 I3, 7 WaHIAS ©f HeT &8 5I3 69
IS T Bre U gdor 9, fagfs for &g fan & 9 s 3R
&8 TIIS (92.3%) B H3T fwrer get I wiari-wHIcSs
'S T IUHS 3100°c - 3300° Il

WARAEE dA & JgerAfedls € gt I8 J:
- F9E6 92.3% (24 fIA)
- IEIHS 7.7% (2 f9A)

forer gAfesd Y3 C2 H2 I TIAEe I (X gga S T UIHE
TEIAG © © UIHE &8 fHEe 918 I

nHfedls IR 2 Jefrg g Janis d7 3, 7 I &8 I
J = & 3T &g fore ¥ Ji$93T 0.9056 J| fog =573
e AsEs 3 w3 9 gHdeS 8¢ &8 Age I fog uet
W3 WBAIG T BT WSETHS Je' JI wHT WAdEls K
(BHE 299N Jg I I for S wirte Jig 3 WA 75 usTfenr
7 FAaeT J) wHes 395 &g niifedls ws 7t J

WHD WSS S 3 &8 YFifopr sger I w3 e ferees fimgs
g I fAg aue WA faar AT J1 for S8 dEs
UehysHe 6t 318 ©f 293 &4l aI& giet WHfedie IR AT
Wor © 96 g ATl J Aad I €9 L0y 7 20 fHofomr
AR I &5 g A T WHieHs fasias ‘3 fereed
g 7w J| fog wAfEg w3 wEshtmiz der J 7 65 TE 5%
Hafgz di3r A 9, AR fa Hes Afgst &g forer paftmiz Aedd
JHT 1 kg/cm2 © 39 3 foRfI3 3T Arer J1 wiH 3UHTs T Tam
(N.T.P) 1.091 kg/cm2 I ATFS IUHS 20°C I W3 ATIS
TEMI 760mm U 7' 1 kg/cm2 J1 oA § 3B WHICS fRT wignr
A Ao J| €9 TEm ‘3. 398 nHIcs S R 3™ N.T.P 2 3J3
WHICE © 25 T8 § 397 39 Aae! J1 fid WHcEG e
S 25X15=375 TEMH § 91 39 AT J A oA 15kg/cm2
T TEW &% 391 A3 AT I g sAdEs ssg ke, fig
wrifedle 31 Jer J1 Hugs 586 o8, WHicdls & g nrftss
glse § wrerivs @ T8 T gfse & 83 gt 31

287 94 fJ[e39 d9s T5"
A T%E JIH W3 I 7 WISHHS © A%eHS fiade 28341 A7

dce T SBUE € 9 Bels (R Hge de 3, 3TulaT iR sdle
&9 Tur wr Aeel 3 W3 B Jisia gowes O Agws get J|
85 gre At e@raa [Ne39ad3T e gdftmir Guage I + fore
3ot ({9 fid & § Jae e f3wra 3T famr J1 for B¢t foret
233 B39 A Urdhy 294 R9 e8mad § I 38 S5t /el Il
s TBmE widHSI WaHIHG € f9e9r Y='d § Tr3E S rdia
fRg w3 I8 § warirs Seet iRy Jae B8 ofH dger I
TBHWIACI ffowH 39 IR Iz I o 3a e a8
T T3 | ¥91 9T 391 IA3 A HS J Fae I6) e fig e 33
&g Tus del 3, fog 33 <1 631 A3T ©T 3t &% 9 J Aer
I w3 e g% A I TBH wIAcT &g g e 7 3UHs
Wadlees de-nre T8 I Ader I W3 o fond edmed fyes9
FI& TS Tl A AT FeleT J

feg rige'g fHegn S5t At J fa de-ne T8e T8 WIAST §
3 ifedis frdsar w3 Mitfedis 48 ysa 2 Qg Sg8ed
FI&" Hg3 AT HeT JI w3 I9 TEE JH @i . 895 §
FBUEY &g fde &3 A Ao I U9 feg dia I 3 der Je =5t
Wi 3 I A YT &t dae I (Fig 1, 2)
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CG&M
W3 (Welder) - ACIS T 2B3ESS (SMAW, | & T)

wifgwH 8t ASfa3s fAg’s 1.3.30

wWHIAS JtH @i fedrs= w3 =93 (Oxygen gas properties & uses)

€2n : for U @ Wiz &9 3# tar J=<4l
« WaHIAS JtH T Io&" w3 e T fenrfimr a3

WIHITS ITH: MAHHG 986 & AHIES J| forer Irrfesd fdg

02

ITHAS JH T IE

WSHAS JF € I
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IT R YIES 32° F W3 ATI6 IuHIE Jud ‘3 feret iR
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WTHHG T WH 233 f¥9 AdS, USTHfCE, SIACErs, Iac

wife {9 Hies ATTfesT Yedmi & §3ues 7rHs J



CG&M

wifswA 8t AEfa3 fAgs 1.3.31

W3 (Welder) - ASIS T @3fESS (SMAW, | & T)

WIHIAG W3 WSS dRF € grafder yfafawr (Charging process of oxygen & acetylene

gases)

€2n : for s @ Wiz &9 AT var I<4l|

« WIHIHG W3 WrteHls At @ grafder Yfafanr e <9z 3|

waHiAs fAgsg &g dtA & gafdar warhs fgsg 120-
150kg/cm2 © T I& WITHIAS 311 &8 39 I8 Is| s3I &
fown3 w3 AR-AN ‘3 AT SISt Al J1 8% § ‘Baal 3 I3fEa
296 der I 3= § ©J II6 B Afemrr Aer 31 8T § AA-AN
3 IAfed WS & 93 F9d A'E 3T A J

AC USHS WHIAG ASEHS AHAIST (e fa a8 & g7, dfen
3%, IGA) T T 23 98 JE € HuId &g wigel J, 3F feg
QIS & W W WiaT B 229N, A &8 il 7 oHer I AT
23t I It eorgT B SISt 7 AR I,

o TEHSE T TEM ‘3 -182.962°C ¥ IUHG ‘3 WSHIAG
398 g 7 Jl

3IS WMFHIAS T 341 IS SIBT Jer J|

3IB WIHIHG HI6 TEHIS € T ‘3 - 218.L C° ‘3 SAHE
et I g fiawer3g O3t &% 3 58 A v I W3 WTAE S
gEET J| I,

WTeda + WFHAS = WiEds Wiama s

FUI + WMITHIAS = FUIH WTHE S

WEHIEMH + WMIHHS = WEHEHH WIAES

WIAES Fege < Yfsfanr § wrarieds foaar AT I wiaHiA e
geg3 g 99 5 fis<t 3, 7 3T Ha3 werw g f Jg 337 2
s &g fog oy &5 a3

THHIB © 33 I'T 21% WSHIAG 78% SECHS| Uret WiTHIHS
W3 TEIAG T IAfesd fHmge I, A f9 Ba=ar 89 39
AT WTHIAS W3 1/3 WTE3s I 398 WaHIAS ©f i H3ar

860 WHIHS It Uer sget J1 e fad 395 wiaH+s 750 dieg
JH der I3t J| IIB WAHIAG § AST II6 BE =I3 A T8
d25d T I9 JH WSHAG € 5I=T H3TT § AST SI6 &Y
BFR fis3d™ @ 379 &8 a8 grer Wie ger J
N IR 39 grad 996 ©F Idtan 1kg/cm2 3 GUg @ T
3J1 I &3 wigAg Bz’ fT iifcdls § BIftmi3 <91 o8
ASd 9d6 w8 fix fenn fedt =33t At I
833 U9 ue9 &5 39 I8 Is fre fa:

et @ 33 3 Utm

ydt oI3t

gor fafgsr

fonm 39 ‘3 f3wg g9ads

e WHEHACH.

IA U uT9E § 99 fie J (HE39 & I8 wisar er 1/3 fIm)|

WHeSs I § foa s s iR "U.15kg/cm2 © T8™ J5 ad
3T Aer JI

HH = waer 3, forsel fong woe =gl wiiedls faar A
J1 338 WSS & K H3T™ e TYHIS & Taf W3 IUHS
fRg WHIds I\ € 25 @M § 391 a9 Aae! JI IA TIfrdr
EUINE B TT's, 3T WHCS ©f ffd H3TT 25x15=375 W
WHICHS IH § 15kg/cm2 © TF™ I& WiH SUHS ‘3 WS Hel I
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CG&Mm

wifswH S8t Agfa3s fAg’s 1.3.32

W3 (Welder) - ACIS T 2B3ESS (SMAW, | & T)

WIHIAS W3 F91 WHlfedls iR g3 w3 Jar af3ar <6y 7 fAS33 (Oxygen and

dissolved acetylenes gas cylinders and colour coding different gas cylinder)

€2n : for U @ Wiz &9 3# tar J=<4l
o YJY dH 83T &t e a3
o 3F B39 & g8g Afser & fanrfimr 331

A fAg3a < ufgsm: fig g At T d2ag I, faret =93
W A IT GTUf =93 B AT ST B IS ATl I
I 839" et fami w3 uere:din 83at § BT I € o H
&% gorfonr 7er 3 7 @96 3B J| (A= 1)

A 839 ©f ug's §9& @ AOld © 991 & fors w3 o5 afd3t
g St A I (AgEt 1)

waHITS A fAgse: frg B9 Afon 7SS T ddad I A dH
BfEI W3 dce &g T3 B, 150 kg/cm2 T 20 3 g w5
I35 BE TI3r Aer I

fara gt 3, 833 © A9 & 375 58 niead fdsg &
Ty e frmirer I 3 ufos’ @ Akt J1 fidag 8= wgede
Jng BT 73 J AR Io| 839 T8 § uge v3 He ada
od T8 § gugt gt fia AdS Afilzs o6 & fde i3 famr
A wrerre 2976 gaAs 3 5U8E BE Tee 63 g Adls auU
% 08 &3 AT J1 (Fig 1)

Fig1
REMOVABLE
METAL CAP

PRESSED STEEL
NECK RING
216 m
229 m
£
v
=3
N
=SNPS=

CONSTRUCTIONAL FEATURE
OF OXYGEN GAS CYLINDER

WLN133311
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39 =3t & s Jar 37 famr J1
839 & AHIE 3.5m3 - 8.5m3 J A<l Il
7m3 AHIE T8 WiaHHS fAgsd wiH 39 ‘3 293 A< Jal

Srrdt & feRmA3™=t (Fig 2): WHICISS IiF 839 Afgw it
I SIS e 7 283 AAIS T diad 3 gefenr Aer I vi3
100kg/cm2 B UTel € T &8 SHC 3" AT J| fis3d © fidg
3 PO TR B AE I 3 52 Q9 T8 &3 fae 3T famr
J1 €T T3 T At ITH 3 Hfewr S 3 | fis3d o
HE39t @ wiHifedts IgBed g3 I Aae 76| gsa T8e duge
w3 = SJ6 BE THS § vgHE 3 fd 7S AlZS 578 <
e 3T famr J) weas B9 saH's 3 HUTgTE BE e €3
g 7SS U § 08 o3 Aer I Hesg & o7t Ags Jar<t I
DA fR839 & AHSEr 3.5m3-8.5m3 J Adet Il

Fig 2
ESBESICS CLCTU REMOVABLE STEEL CAP
E CYLINDER VALVE
o SAFETY FUSE PLUG
w
o LONG FIBRE ASBESTOS
" 12+(30m)’
| - -]l - BODY PAINTED MAROON
| E e /
gl g o
I R
o| @ L
S e N P DISOLVED ACETYLENE
SEAMLESS DRAWN | Lo
STEEL TUBE OR R
WELDING STEEL BODY I g
T I : SAFETY FUSE PLUG
POROUS R A

SUBSTANCES Fedoda g
FINE ASBESTOS —«“Ql
CONSTRUCTIONAL FEATURES OF A
DISSOLVED ACETYLENE GAS CYLINDER

WLN133321

DA fR839 T worg (Wied 99e3) febn uddT &% fde 3T famr
I 7y 8 3uHs ‘3 flys J=er100/ // W39 3)1 Aag
839 €8 3us © wills der 3, 37 feBw usaT flws Aredi vi3
dH & TJ3 foase T=4, for 3 ufos’ fa Tami 839 § sars
yJorgE A acE B8 Il 7wl fHd3d © fivg 3 feBm udar
& fde |3 912 I3l



Fig 3

CYLINDER PRESSURE GAUGE

WORKING PRESSURE GAUGE

WLN133331

HIEt 1

diA Afesg &t ues
T EH gfd3
WIHAS BT e J"
s HIS ue JF
Jar TS (FH ug Jg
3 I )

CRCERT 23] ¥e JF
[Reinrs A3 (TSt HAr J"
JTTS &)

g A e J"
P S (I3 ug JdF
oA W3 &H
s T 5B
WIS ity e J"
JI=TS & (far A JE

SENSHE S JIES &)

C G & M 2833 (NSQF -HRO3 2022) wifswa 38 AEU3 fAgi3 1.3.32
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CG&M

nifswH S8 ASfu3 fAgis 1.3.33

W3 (Welder) - ACIS T 2B3ESS (SMAW, | & T)

<8f31 A IuB<T, fHas w3 398 ASH I JgB e’ & <93 (Welding gas regulators, uses

of single and double stage gas regulators)

€2n : for U @ Wiz &9 3# tar J=<4l
« BTt Tt famt w3 fere fSfmr & ues a3

. ﬁ;mwmmé@—aemmwm@

- 398 UF™ IIPBT

Bf39 ITBeT (fars uam™)

3 F9 T fAT3:re 839 T AU J-Jat afgnmr Aer 3,
3t fig39 3 €5 Tam T8 A feasde T8 Idl Igdeg Ro
s gt 1 (Fig 1)

Fig 1
CYLINDER PRESSURE GAUGE

WORKING PRESSURE GAUGE

WLN133331

fovizfaz S5 e 3 ITBeT © wieg T o Toer I A
FforgH w3 T8 § Uaer I A &% fog gfgnr I 3, =82 §
Heag ffer I3 A I IR § B Reeusg Je 3 Jae |

w@ede Az & JAg 9 & e 3T fmr 3 7 s3uhy 3
IH 596 © T § TIAET I A € ‘wigede AdlE I de JT
3, IPBcT TSt T nied T wEm I I, FfewrgH § Aufdar
g filg O i3 Aer J w3 T8 ¥Eer 3, fin &8 g3 3
J3 IR ‘fee’ I A<t 31 AT Ro Tamy, for &4, Afifam © e
3 fog99 age I w3 foAd 1 IgBTI & e NFAAC 3"
7 Faer 31 (Fig 2)
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Fig 2

LOCKING SPRING

BLOW OFF VALVE
WORKING
PRESSURE GAUGE

CYLINDER CONNECTION
SUPPLY PRESSURE

LOCKIN PIN

SHUT-OFF
VALVE

DIRT FILTER

/HOSE CONNECTION
PRESSURE NEEDLE
MEMBRANE
ADJUSTING SPRING
VENT

ADJUSTING SCREW

HOUSING

WLN133332

SINGLE STAGE REGULATOR

<Bfda1 JaBeT (398 uT™)

I J96 T AT3: T-UF™ B I35 & odf Ul Ra ffg ©
I8 I A B & 57 2 uzet R Jg It wgm § weGe
T X FIT Is| UfgsT uzmy, 7 ufast 3 Ae Jur J, fidsa ©
TE § O fegara® uamy (fAR) 5 fa&arH bz 39 wer
féer I w3 8F T ‘3 A A uaml Rg A<t 3, JH

13 Ty (3fldr Jr9) ‘3 @33 | S-uF™ & BT A
< FIfMI T8 I5, 3 1 Aad I8 g T J= 3 I gHer
&dt I=9r Has uzmi @ IgBeT ‘3 g 37 39w T9-T9
S99 WIAACAC & 87 I, f8fa i &t fdss © gna &=
3, €7 39" 98 W3AHCHC & 87 U<t J1 © uF™ © Sg8eI
£9, fidag © Tam fEo faR & Ugee B8 wenfes ymrear J1

fHars HSH Sg8cd Ueghusdiat w3 Y39’ &8 T3 # Hae
I5| T ASH J8d 833 w3 Aoldsst &% =93 A Ia|



CG&M

wifswH S8t AEfa3 fAg’s 1.3.34

W3 (Welder) - ASIS T @3fESS (SMAW, | & T)

WTH-NHIASIS I BfS9T fAreH (e T w3 @9 Ta™) (Oxy-acetylene gas welding

system (low pressure and high pressure)

€2n : for s @ Wiz &9 AT var I<4l|

« WIH-NHIAES Ufen € wie Tam w3 €8 T e YErginr @ fanrfmr 331

Zfgnr 7 Aerer 3

€9 g T Jer

We g gm % US|
6 €9 Tam T uyse 9 Ta™ (15 fa8q/cm2) &9
nfedis & =93 sg9er I (Fig 1)

]

ACETYLENE
OXYGEN

_/

NON-INJECTOR TYPE
HIGH PRESSURE
BLOW PIPE

4

HIGH PRESSURE OXY-ACETYLENE PLANT

WLN133411

wignr Ifemr WA (fRgsg fRa milfedls) Wi 39 ‘3 =3
e T8 AJ3 I I8 Y Aaded 3 der I8 wiHicEls ©f 293
Wi 39 ‘3 & St AR

g Wfe Tgm T8 B WHIdES € @33 We g9 (0.017
faBarH/A.2) R9 fage Wifedls Aaded enrar Jt g JI
fAs s &g vl wrarie JtF € <93 fAge 120 3 150
fadaHmaft.2 € Tsm 3 39 Ial

waH WHIdEs fAAeH: B 85 Taw @& war-wHdSs
uysie § €9 vEm Yt & faar Aer Ji

W T T8 WHICIEE Aeded W3 €9 Te™ @& WiaHIAS
faar mrer J|

Flg 2 PURIFIER

Z

HYDRAULIC BACK
PRESSURE VALVE

Il
[:]
OXYGEN
INJECTOR TYPE
LOW PRESSURE
BLOWPIPE

dl

ACETYLENE GENERATOR

C

P

WLN133412

LOW PRESSURE OXY-ACETYLENE PLANT

WaH NS 28fS9 R Te3 A e@ WeTamin3d
€5 7 uic § TIAEgeM I5|

SBUEY e famit: 3w Qg e 38, ¥A 39 ‘3 f3adls
d13 firecd fami € SBuUEy & B3 ISt J, i & <33 €9
T YT B & St 7 Aeed I

I8 Jrg fareH R, e fiarg eréhy odt Jag s8udhy &
I3 A3t AE I 7 Wie TE YT B g ol J
nHfedls ythusdls &9 €9 Tvam T8 WiaHHS © €8 Je
T H33 3 oot B £ ngcy € 293 ¥ vum @8 S8UEy
fSe S 7t I for 3 feser, WHIdSs 97 ‘3 S8UE ISaHs
fe e oa-focds Tae & 2afamr Aer I WHifedls Aaded
& ace 3 Jae B fd I3 Aegrs! e, WHfcds Aaded »3
FBUEY T fegarg e odigfed 8% Jia T%< ©f =93 a3t
BISIS]

€9 Tam Y=t @ TfeR: HIftmi3 oiH Sge" w3 gaucae &
Uz Ageare| o Yl 99 dAt & TEm AHUHS WATS W3
At 3, forsd 9w IES3T 2U9 J| fssa &g I v JA
Yt 3F° deds R9 Ial D.A B39 U9ess I 3 ford s =
3 Tt & wHS &7 {Srfenr A7 Heler I

D.A HE39 & BT &8 AB W3 WA &8 fde oi3r A
Aaer 9, for 39 AR ©F 593 I J1 ffAdeg w3 die-féracy
form @it S8ureht & 233 SISt 7 Hael J1 e fHEsg JuE
& fon sfern & 37 ot JI
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CG&M

wfsnre B8 o3 fAgis 1.3.35

V3T (Welder) - A T :3B3fHBS (SMAW, | & T)

A /ST w3 A des =@t 58 Uely fSg w33 (Difference between gas welding and gas

cutting blow pipe)

2n : o us 2 13 &g AT var I
o JH BFSIT W3 ST TH FB UEY €T wizg & usTe I3

dcE T =58 UEhy w3 28f3d1 58 uEy &g wizg: i g
T g8 urdhy g idifdar 28 § foui3fas aas &8t @ deds
THE (WITHTS W3 WHEES) I 96 w3 de g2 38 €5
T HIB TBE g I

i 2ofa SBudy e dfdar & wre § fouishiz a9 aa
fHae © Jded® T8 de Ia (Fig 1)

Flg 1 OXYGEN

=

-
ACETYLENE

NOZZLE

WELDING BLOWPIPE

WLN111622

66

dce T FBUE € Su R wiaHiHe § det g8 ded f9
i 4t It I w3 fi<idar o8H BEt Targ € g e 89 I°
I5 (Fig 2)

Fig 2

CUTTING OXYGEN HOLE

WLN111623

CUTTING TIP




CG&M

wfsnre S8 A8fa3 fAgis 1.3.36

B39 (Welder) - ASIS T 253fE8S (SMAW, | & T)

WA B3I 3T AAT @793 W3 °F =793 (Gas welding technique right ward & left ward)

82n : for U © Wi <9 3t ter I

« ¥ w3 HA UA S 3aaiar o fewrfimr a3
o 71 W3 U UR O 39t | 293 99 ©R

WIH-HI SIS S 2BTE Yfafanr ‘3 T Wi 3ada I61 €9
IJ6:

1 ¥9 UR O 2341 333 (SII3 Ia1)

2 HAUA < 2391 IS (FIIF IIS)

Y UR & 398 ©fF fowfamr It &3 It I 7 uA <
IS © gfen’ B8 IAIS 2..6 B8 A3 AT 2]
oY UR ©F 28391 3FaI: g Ag 3 20 =I3T At wiaH-
WA S It 28fE9 ST 3 A (0 BfS SBfSaTaH e An
Ju 2 faed 3 5g It I w3 ¥8 uA <8 Ut J) oA Te9eds

A 3IIF 31 < fIaT AT J1 (Fig 1)

Fig 1

FILLER ROD BLOW PIPE

RIGHT SIDE

LEFT SIDE

FILLER ROD

S SSSTTIITS S

LEFT WARD
LEFT WARD WELDING TECHNIQUE

WLN133611

for AfESt (SE SBEa e T An Ja e e S ag it Ae I3
He U €5 Tue J) S8UTEY § 859 BEG © 578 60°-70° ©
Je ‘3 Jfemr Aer J| foB9 973 § 2B 386 @ 578 30° 10° ©
Je ‘3 Jfemr Aer J| TBIFI FBUEY WS I3 & UBE AIe"
J1 WIS & Be § My W3 T3 3 I feIefmz oz A I
TS § HF S 999 UA ‘3 S9rsd feBHe Y3 9% B8 i
IBIS 7 AES-2-AES WA 83 Aer JI

fagg 3§ (383) fwd I¢ ys f9 & fumes =i Has e
Ao 7T I w3 wiaT Ergr W wiy flpufenr st AT

A ®e € =93 WIS I3 § ye us K9 finsGs
&8 5t 7t 3, 3 furwd I8 Us T IUNS We AR
w3 &3 TH ger fe@s Yu3 &dt di3 7 Aaer 3

¥ UR & 398 39 fasa ©F f3udt fagde A7 38 @99
fI&ra T f3wrdt sist At )

He A B faas g i3 I8 Is A= fx fio39 2 i fourfenr
famr 31 It iES Arost e A7 SE HE 3981 eaT I8 AStS
o <BfETT B 2= o I

Fig 2
UPTO 1.5mm
. N I
FLANGE BUTT WITHOUT GAP
1.5 TO 2.0mm
[ |
GAP 1.5mm
FLANGE BUTT WITH GAP
2.0 TO 3.0mm
| |
GAP 1.6mm
SQUARE BUTT WITH GAP
80°
4 TO 5mm
A N |

’H’ GAP 1.5 TO 2mm

SINGLE VEE BUTT WITH GAP
EDGE PREPARATION FOR LEFTWARD TECHNIQUE

WLN133612

fesdec A u f&a wag & I35 5% T <393 di3t
A=t 1

5.0 fiehiteg Hedt 3 8Ug, /A uA < 39aid €t 293 i3t Arer
grdier I udtaHs

fog IS <Bfdar B g3t At

5mm NSt 3 I8 ACIS

A O3t SIH W3 JI9-SIH o=
din I\fSar IT3a
IO I, A R WEaT e e Ja S faes I g It 9
w3 g 7R UA <3 o I
fog IS NSt 7SS uder (5 fighites 3 6i9) ‘3 83u=s
2 dH feT ATfe3 a9 B fean3 3T Iret A 37 7 99t JrEe3T
T wWigfed 283 f3wg di3 7 Adel
forg 99=33 7 99 I3 393 < oo Aer J for €t ferms=r
Jat fiIi It IS (Fig 3)
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Fig 3

FILLER ROD BLOW PIPE

RIGHT SIDE

RIGHT WARD
FEATURE OF RIGHTWARD WELDING TECHNIQUE

WLN133621

<BIFI IH T ¥Y I T f9o9 3 mg ISt A I w3 feg WA
A 7 I S8UE § 28191 €6 @ 578 LO° - 50° B AT 3
I Aer ) faBd I3 § IBIHA &H6 B 375 30° - LO° B AE
3 Sftmrr AT J) foBg I3 BET FBUEY & usE T JI
BE91 S B Ty A3 I 2WF T3 I3 AF e I

a8 93 & et & ferr fo B9 ICHas 7 AIIBI Y HHS
&3 Aer J1 FBuEy g fifdh srdts &9 B39 An UA 5
HF< J| fog 3981 feBrs Se 203 It der et J, 7 feAg
N ASS ude IBfET1 B fagrfest g=r6r 3

A UA € 39319 et faarad € 3t (Fig 4)

e AF 89 fTard f3nwg &3 7 Il

Ja" fiE3 I ArgEt e AF B8 Ha UH T 251391 398 eaT
IS ACIS T WIS BT 9= & 1

hIians: fer 3ads & 293 smm 3 <0 Aed T8 A &
2BIFI 3 Fire urdhut < LINDE’ 2891 fsfom &t i3t At I

erfeer We Hies WS, Ue fesg 973 293 Fe »3 e I8 ISt
T SI6 6 T Yt durdt v FI3| 283 5I3 36 % T2
A% Jal

st I8 o3 < g &<t it 3T = We ferss W3 Aaos
I3 fearg § SeIs IIo" WHG J| Wi T3 28 AL A5t A
I B § J&-IS w3 feaArg 337 I 37 Aier J1 W3 ATy
3 Be T I WIS ame A8 feg I 2559 S My
NS o3 IF A3 It 1

F|gZ —5-63mm

2.5 -3mm

SQUARE BUTT JOINT WITH GAP

60°

X 7/
\ / |

3 -4mm

SINGLE VEE BUTT WITH GAP

- 8mm & above

60°

)

~\69;>\
—16mm
3.15mm & above

DOUBLE VEE BUTT WITH GAP

WLN133622

EDGE PREPARATION FOR RIGHTWARD WELDING

wiH o I8 Yz T i g3 fom B Hae I 1 283 T fid
o33 forizas yers gaer I fre &3A o <09 Y=r e JI
HAG T3 ‘3 wiaHlags Y3 § Ui o3 e I fagfx gre e
WTEE T 939 [5I39 IIH YT'S 9T

68 C G & M :@83d (NSQF -HRIO3 2022) wifswH B8t ASU3 fATi3 1.3.36



CG&M

wfsnwe S8 ASfo3 fAgis 1.3.37

B39 (Welder) - ASS T 253fa5S (SMAW, | & T)

Iy € g<a © I96 W3 fausdge @ 313 (Arc blow causes and methods of controlling)

8en : for us © iz <9 3t tar J=
« Y © ¥ € YyIet & fonrfemr a3

U © ¥ § f5u3faz a6 Bt 293 AR Iifamr T T9=6 a3l

St G391 &9 T7Y B 7 g6l T & TI6 T WE
f&WH3 Hadr 3 gea A I 3 ferg wrad 58 faar A J
(Fig 1)

Fig 1

ELECTRODE

D.C. WELDING
POWER SOURCE

ARC BLOW

e
N\
N
NS

JOB —|—

ARC BLOW IN DC ARC WELDING

WLN133711

TU T ¥ T AI6 W3 YFreAe & fedacs Ry fia ade y=rg
der 3 3t fedacz w3 3 F1 w3 F3 (Fig 2) © o3 s gaat
Y39 ST JI foR 397 97 HeS F2 (Fig 2) ©@ wid-od &
TS el 939 geu' J| figs’ © gEdl 9337 © WUH IBAS
95, 7 € s U 28 gy €3 Aer J1 283 & g3 e idt
T g W3 w3 9 fugs™ gear J=49r (Fig 3)

Fig 2

GENERATOR

\\CURRENT FLOW

WLN133712

BACKING STRIP

for 596 Jo 58 ys= Je ol

- IWI T3 T Ue A It ° & T3 f=e

- H9™ fe@Hs/y=Hl

- AF Ko 3 A9 3 283 ACE 7y 936 R HHas|

- 1R S S Wt It w3 BT s HS oA S a1 =T

Fig 3 DIRECTION OF WELDING
NO ARC BLOW
FORWARD BACKWARD
/ BLOW BLOW
START OF AT CENTRE OF END OF
WELD JOINT WELD JOINT WELD JOINT
(A) ELECTRODE

MAGNETIC FIELD
GROUND ELECTRODE

FORWARD

BLOW BACKWARD

BLOW

MAGNETIC FIELD
GROUND ELECTRODE

(©)

[
BACKWARD
BLOW

DIRECTION OF WELDING

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

WLN133713

TY € §TQ § dcIB AI6 BE TIIM At fetir

T & g2 § fegs’ e feu3193 &t 7 Heer 9:

- T3t R I&HG § 283 1 3 e AI= I A I (Fig L)
- ‘3 U9 2 ghaHe A A § ST

- <BE 28 3 X & AfESt § sene

- T o fiBacs 998 § ARTE (Fig 5)

- g g3t WfEq T 7 ufos’ I =2 WS B WA
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Fig 4
<+
5
8
EARTH CONNECTION %
S
Fig 5
/
&)
WRAPPING ELECTRODE CABLE E
AROUND THE WORK %
S

- 319 AF < figg ‘3 s ggat ys Jue|

wig udet & =93 31 (Fig 6)

Hod QUIA3 AT 3JId Wa 58’ § JIB JI6 9T WHES
IfJR s, 37 AC AUBTE ST S8

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.

WLN133716

70 C G & M 833 (NSQF -HRO3 2022) wifswrA 8 AEfU3 fAgis 1.3.37



CG&M

wfswe S8 A8fa3 fAgis 1.3.38

B39 (Welder) - ASS © 253fa8S (SMAW, | & T)

U w3 JiF WS ST fearg w3 fearag & W a9 Bt g3 I fedivr (Distortion in

arc & gas welding and methods employed to minimise distortion)

€2n : iR Us © iz K9 37 tar I<
+ fearg @ agst <t fenrfimr a3
« fearz & Ja= w3 3t J9& @ IJifamit € fenrfemir a3

fearz @ a9s: oy <3491 &g, 77 € -39 9397 &g 3ums
29-29 ger J1 (Fig 1a)| 3UHS (Fig 1b) © wargd 3 fegs 939
ST 28m & 23 43 I for 397 <5fJ91 3 I, Hgas degac
T -4 839 249 39 ‘3 IT Is, U ¥ & T3 (WIE'3,
o8 Or3) R9 fog u-2y 9397 39 43 39 ‘3 fersg 7 Hags
&It I3 HAET| BT KT WHHS T w3 IBIT II5 B3 =13
A T fog WiAH'S fer3'g W3 Aggs AF &g 3= Uer daer
J| fog Il B3 I3 o1 & ’rAS warg w3 warg § HETE 39
3 gUsE Y 9Tt 96 (WIE'3 fard) w3 feA g W AF &
fearz faar AT I (Fig 2)

Fig 1

WLN133811

Fig 2

TRANSVERSE ANGULAR
DISTORTION

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

WLN133812

fears St famy

fearz Emit 3 fIAHt Is:

Jgardt fearg
TTHIIA fearz
e fears.

WiHlg 3,4 W3 5 - fIAHT € fearg § TIAER I

Fig 3

LONGITUDINAL DISTORTION

WLN133813

Fig 4

TRANSVERSE DISTORTION

WLN133814

Fig 5

o,

0
S
<

>
[m)
S

|

ANGULAR DISTORTION 'T" FILLET JOINT

=
N )

OUTSIDE CORNER JOINT

SINGLE 'V' BUTT JOINT

WLN133815

~
-



fears § ysrfes a9 =@ a9

IEGRSIEY

H3 T3

I3 f3rdt w3 Aemiy

A fegt

T II T IFBIA

ffear =pd

eIt Sarer et

W3 A3 9 K7, fege D g 7 B 3 <0 39 fearz 38
fineg I <5f3d1 aH &9 fearg 3 =9t 7 WS o fogs
Fgat g fimre Jfemr Frer grdter J- WFS 3 Ufat, Sae w3
gwE &9) fearz 3 59t 7 worfs S »yse e 399 I8
&3 wgAg I8

feara & Jaam: fears § Jae w3 foui3dE a9s Bd Jot i3
It T =33 A3t Aet I

- 3 I9 Hargs HASt &8 Hags 98 § A3183 d9a
YIS HAgs IHM 393§ WagE © 391

€=9-BfI91 / =g3 fmier HagSt 3 soenEe 283 w3 fese
B3 T HHS &g 573 e fiag3-iu 3 s9e grder 1 (Fig 6)

I9= w3 fose W3 R vaagst & Hoga ¥ 7/10 I ffd T
HE T3 & Hed I

Fig 6

EXCESS WELD METAL ABOVE THE LINE A A"
OF CONVENTIONAL FILLET WELD

WLN133816

AR faag & fanrdt w3 f&e wy & =937 fass & fanrdt
NI YT HIFS A3t § W@ A= J| feg e We 283
T3 8 5% 283 T 7y ‘3 Al IagHs & welte! Heredr (Fig 7)
g% ufii & 29393 A © &8 We uH & 93| fdacs
R < ferr f9 fearg § weger Ji (Fig 8)

Fi feve B3 & 9330 fesde fedt & =93 594 B3 §
fogu g3 ‘3 fier Ase I A 941 fog Ut § wgdiane 3
T9d seE € Bleg § wer 2=9r (Fig 9)

Fig 7 60"

3 max 25205
chamfer ‘
? REMOVE SHARP
CORNER

{A) SINGLE V-JOINT TO BE
WELDED DOWNHAND

60°
{B) WRONG,SHARP EDGES
DIFFICULT TO WELD

% 60°
T=12 2.5+0.5
o o T 2.5+0.5
more —
o T
\6_0/ g 60°

N

(D) DOUBLE V-JOINT TO BE
WELD OVERHEAD

{C) DOUBLE V-JOINT TO BE
WELDED DOWNHAND

BOTH SIDES ONE SIDE
60° 10°
\’rw
g W 2 S 6 MIN “\;ﬁ 3
N [ .
L5 MIN 6 MIN —

(E) USE OF BACKING BAR
ALL WELDING FROM ONE SIDE

ced W

20°
~—
S 7
\ /
N /
1\ 5R
1

2.5 ROOT —~
FACE

3 ROOT
FACE

{F) U PREPARATIONS FOR MINIMUM DISTORTION
AND MAXIMUM ECONOMY IN WELD METAL
V SHOWN DOTTED FOR COMPARISION

WLN133817

PREPARATION OF PLATES FOR BUTT WELDING

Fig 8
5 = \@ g
—_——

5 RIGHT
——

COMPARISION OF PASSES OF WELD

WLN133818

Fig 9 v v
I I
I I
| |
N N NS I ) W
===
Iy Y
CONVENTIONAL DEEP FILLET

NA IS THE NETURAL AXIS OF THE JOINT
DEEP PENETRATION FILLET WELD

WLN133819

IS-II S B3 T TIS-BIMS'T I T IAE IS-I o BF T
HET &8 B3 e o H3T' § e 3 ue 331 feg fige fese
VI &G I A Herer J| (Fig 10)
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Fig 10
— 5 3 1<
200D (@)
)D)DIIDID)) [@)))))
L6 4 2 -
CHAIN INTERMITTENT FILLET WELDING
- 4 -
DN )DDDIDIDD))
DDNNY [@)
-5 3 1=
<
STAGGERED INTERMITTENT FILLET WELDING %
2
INTERMITTENT WELDING %
s

T AU IBE1 fedt & 233 B YISt & v femr vE 3
HA 3. U< for fedit €8 I9a 8¢ Hear A 3 HY /iy dis Aer
JI for fedft . Ut I3 VI = FfI Y= € II6 I
3 &% We {399 39 3BT IS| (Fig 1)

Fig 11

|
(@@ @

BACK STEP WELDING METHOD

WLN13381B

dTg I IWfSIM: deg I 99 75 89 7F O 28I B39 B
3 €9 3= B EIESHS yIe § 37 et JI

UHeEy gear fedt € =93:fen feit fR9 <8fdar dee 3 59
It I, w3 for 3 gmiE deg © I3 UA € IR y3 A3 A
Ia1 (Fig 12)

Fig 12

WLN13381C

PLANNED WANDERING METHOD

Afqu Wfar & =93:fem et Ry, vz § Ko =9 9 75
fHehiteg 3 <0 adf Serfowr AT J1 /BFET 83 37U ©F @09
fogArg €3 © 96 IHE Iemi w3 TIflar § weger I

(Fig 13)

AfESt 3 T99 f9A T uz™ Ber@en: udct § Gvc 3J1d &%
Ufgs™ 3 e 999 fearg <t foraas &3t 7 Aol 3 37 7 2883

It § B wrard <% g Al AT 283 Hage' J 3 frg ude
& wiEt At AfESt ‘3 Y =9 (Fig 14 & 15)

Fig 13
I
Islol11713],
é )) )))))))))))‘))))))))))))))))))))))))
‘START
P |
FINISH |
L] )
‘START
; QU
lalegl2l1]s6]l
|
A-A
AS USED TO MINIMIZE LOCKED UP
STRESSES IN TIED JOINT =
5
SKIP WELDING z
s
Fig 14
w
3
™
>
3
5
Fig 15
DIRECTION
OF DISTORTION
[—— —_— w
B
2
PRE-CAMBERING TO COMPENSATE FOR ANGULAR DISTORTION z
s

Harze S wiiamr T w8 [t € Ra.2siEa 3 ufast f[Jfmit
& At iRg wgdt J) fog SBfar & Horms mest g [Ifimi &
AJt AfEST R fifgs & wifamir ©249T (Fig 16)

7

X = DIAMETER + SHRINKAGE ALLOWANCE

Fig 16

WLN13381G

SPACING OF PARTS TO ALLOW FOR SHRINKAGE

up

YJT g HIUS HISMIt § el HHfewrt 89 ft-"F J &l
e 7 Herer J1 (Fig 17)
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PRE-BENDING

WLN13381H

& Ague 9% § Tl HiEs oSt &8 A3f83 996 € 241

At BfIa1 P & T3 Feg W3 U3 § 2O TI - g ‘3
Juer ) fon feft €5, 23 § g9 fKa UG Tdt-ardt serfemr
e J 3T A AC 28I U3 & g @9 HoiF A 3 g ufad
I TIf HITFS AT B HASST a1 (Figs 18, 19 a and 19b)

Fig 18

AS USED WHEN FABRICATING SQUARE
SECTIONS FROM ANGLES OR CHANNELS

WLN133811

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

WLN13381J

iféar: fog My JT 3 393 ST B3 U3 T ISF JHIGT JI
Hed & WA &3, fog wis R9 for @ 38 JI5 © &8 Hags &
Yfeast T yar=sT 36 B fiifemr Ater J1. (Fig 20)

Fig 20

HOT BEAD
(60mm LENGTH MAX.)

(a) NARROW GROOVED

(b) OPEN BEADS

PEENING

WLN13381K

fefdaa 33 GEfa 2BfET © B Ude T HAiH © 5-5'%
2B w3 g I & yfeast It 3, for Sadla & =93 uBe §
O fifg ¥ 34 I90 o8 ATt At 3 1S 2efdar I Wi udet 2
fegarg fa uar 7 s wrdiaic a8y 34T & 2391 5g It
1 (Fig 21& 22)

Fig 21
-
=
o

DIVERGENCE ALLOWANCE Z

Fig 22 ALLOW 3mm FOR EACH

/ 300mm OF LENGTH
2
PROVIDE SPACE BETWEEN THE EDGES TO BE WELDED 8
DIVERGING ALLOWANCE §
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CG&M

wfswe S8 A8fo3 fAgis 1.3.39

B39 (Welder) - ASIS T 253fE8S (SMAW, | & T)

I BIS9T A T 96 W3 €UTT (Arc welding defects causes and remedies)

€en : for s © iz Ry 3A vt =
* 39H T IJTS II W3 WF AT § T a9
- Tgdl w3 wiegst gar fegard e9d TRl

Areyers: g WI NF A I3 A AT & 393 I Sa A 5I=g
I T I A B3 T} A g AR S gaA I, 3T Az 9A
Aes &8 g I mer I fog Adargndr a4t J

for Bd g Hegs A < 283 R anrg 34t I8 A9
Jet grdiEt 3, B 35 f3 dcq, =3 & S, Jaft Y= w3 gan
&Jf Jer grdter
& B3 saAsaIA & Ufgsmar: 9 s 7 gan 89 der I
A YIS 17 & B 979 § Afge A gare & wrfamr &t e
G SAAGEH © YIF'E: Always A Defective Welded Joint T I&
59 53 Yz JI=4

B ew & Yt Nerd werd et 3

W3 T IF3 e AE I

YT 918 @ Hed werd 7t 3

83 IJT ‘3 1F < A=dr, TER T I FEaT

g7 N © JE =588 Jedll

J9 fedacst <t 87 I A <BE & g3 § & =urear - fag3

W3 AXJIS < gIg<l.

23 T S W I
fA8fI 2BI T A AT ‘3 HA YF'< T4, oaA 3 Hoe/Jae B8
IS 3 YIS W3 TIS INH A SHT'S W3 TIH A3t A
el I AT A Ufgst It I g I 3T BfE 3 5T sIH
3 ola/ATds B8 o Ig=d it Aet T I
TI GIH 3 P=/IdE W3 S/ FUIS SE A3t I Srgerst/
Ui § Gy & faer Arer Il
A of g3 QuTT 9 253 sdn 3 gg=/JaE ff9 Hee a9
AR I6 W3 I¥ Quud S 283 g9 § dls/HUde <o Hee
9 Aee I6 1 Ufgs™ It I gar Il
B3 gan § < fAfani & wiltes Henr 7 Herer I

FII gH

niegal aaH
92 aan &3 Wi &5 7 <53 83 € GUIs UA, A SH Hes
A AT IA AT T AT B UA BH o8 3 7 HaR 36, 857 §
ISt S fJar AT J

€9 39, 7 B3 =3 T ied A 97 Aes A9 © ied &4 JT
I W3 gt § &I Wik 7 A &5 &di ST 7 AT I, §
wiegal gaA faar Aer Ji

I8 I §IH TS §H IS, TS Wil 3aH I& W3 I8 SR
2 g g9z, 98 I8 w3 USHA, A1 AHS a3, fese Agt
€9 A3 € Y= & we, wifc Sradt w3 wiegdt asH € gy *9
J=amnri|

ISt gaA

1 niggde

2 919

3 g8 I8 3 USHS

L A AHSS

5 &9 T udc fuws grgt

6 =3 fawer decaridl/Geanends 283 /93 frurer
HAg3t

7 =g3 e dafedt/aard I8 & Hedt/ ot 396"
8 WOJ' A T Y=H/Y=H T we

9 =g3 frmier A T y=H

10 G=IBY

1 S8

12 WHHS /WiSHHS i3 ©f fod

13 fée

negst san

1 99

2 g8 I8 w3 U

3 AR AHSS

L feBrs @ anft

5 AF T yRA S e

6 egal 3em A IBTEE IEM HF Ifemr 73

83 gat # Jaft 283 & "I fanrg gu Ko fouss JI<ah,
39 fx &g, =iz & I, Tt y=H w3 e GIA &t I=4T
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oA & ufgsam: 9 oar 83 Ier I 7 yalHs 77 & 31K I3
(B3) T AT 396 < feram3 &t e

IBI SIH T IS T WIH I B3 TIEMT ST It I
T &aA Uer ggemit I&| i U I Ager I

2BIEA1 3 Ufgs w3 E9e AT ST SIS FH & I

b B gar § 3la 596 B WIS 3 IME I¥ FUIIHA
FI=EM FIe" 1 UfgsT I I gar Il

nizgde: /3 © U9 € iy ‘3 ys o3 9 w9t s o dft 7
T&3| (Figs 1, 2 & 3)

Fig 1

ﬂ* UNDERCUT

| ?

TEE-JOINT FILLET WELD

WLN133911

Fig 2

UNDER CUT

A SCHEMATIC DIAGRAM OF UNDERCUTS
IN FILLET AND BUTT WELDS.

WLN133912

Fig 3 UNDERCUT

WLN133913

SQUARE-BUTT WELD

CiCT
TISHS g3 G I
ffq gg3 It &3 Ty S8 & @33
Sufsar & o 593 39
BIM3'I B9 II6 X T Gegifear
gaHeg fedaca Iaedt
B3 fedacs 3=

Gumy
a JIEH FIeH
Helldt g6
At Ide A 3T famr 3
A W3 AT =33 At I
A gy <t S @ g et 9
fedacz & Aot JIest & usE S At 3
b HUIIHA Fg<"st
WZIAT § 336 BE 2mm ¢ B T TIF IIS JL WS
2 finig ‘3 i U3 Afdars S5 & iy 991
G=a8y
g G238y €< Tuger I 7 fidacs 3 gl I8t o3 fom Ro
fegm a3 fao" ys o3 & AF €3 =T J1 (Fig 1)

Fig 4

OVERLAP —,

2

SCHEMATIC DIAGRAM OF OVERLAP IN FILLET AND BUTT WELDS

WLN133914

J& Ty w3 & IS
St gyl
593 33" forr fedaca|
g9 & I3 & g7 fedacs e B gie & ISt &
I3
Gumi
a IJIEH JIeH
Hger AfdT & At 331
AT B W39 < IS
A Ty < S
3 < He © wigHS A fonrH fedads.
fedacs & Adt It
b HUIIHA Frg<rehf
faet fan wiggae € UiA & 6238y § I8
F8J8 W3 USfAdt
g8 I8 o I Ude B Hea @ wied 7 I © SAE d96 953

o A39 ‘3 g <37 forA T ASt der J1 USRS 9H © eAE
IIG 28I T A3T ‘3 T 8 & AYJ J1 (Fig 5)
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Fig 5 /ﬂ[ POROSITY

BLOW HOLE POROSITY

BLOW HOLE
s
996

I & AT ‘3 7 feBacs euaH ‘3 Jiedh /it < Hoedt,
St 7 fedards miaSt (R 89 ABeT & Hged AFs Tami
A3 & fegarg &Ht gH AEt J1 253 Nes O 37 3. fasfanr
T 9183 ATE.
Sumy
a JIEH FI<E
AT 3 3%, 99, Hars, de, & wife § 981 3 w3
Ha fedd<3 T 293 391 T4l SBaH-AcS fedacg & =93
IJ| B8 wId 3 T3
b HUIIHA Srg<remf
Ao 58J% 7 USHI 2sF S nieg I 3T 933 § I a9
W3 T B3I I A feg AT ‘3 I feg kg im A
THI B3 I
Adeg
8 T3 T JE 1 83 T &' BIST TI'G W3 SH NS A3 ©
&% fouae I8 97U 3 9799 He A Ia! (Fig 6)

WLN133915

Fig 6 SPATTERS

WLN133916

BfEI Ide gg3 famrer J| I3 Usfa<t (De ffa)| 38 gy &t
TI3. U BT WAHS YI'J A3 a3
umy
a JIIEH FITE
A Fde & =93 aJl
A Usfadt (S < =33 a3
At B & S & =393 I
It eBA-ALF fedacs & 233 Jd
b HO'I3HE Srg<remit
fofller 982 w3 39 € g9n & 2393 59 fefenf § g8

ude e fasar flnys famr

USe T fgarar flpyfenr It gar fige JE w3 3s © AFt <9
Jer J1 A9 UB< © oo &5 ffa & famrer flwss © 53R
T I8 & Hed adt It I 3 fong uBe T faarar fnyf@nr
Ifemr gaA fagr 7 J1 (Fig 7)

I

= —

TFI5

- 23 foBae3 & =931

- g3 frimier ade ©f =33.

- B9z <t IB3 Igedt woE3 fedacs & 593 fmier

gerdl|

Sumy
a J9EHIITE

- A wrarg T fedacs e

- At ade Ae a3

- fe8ac3 & At I § wello! FEGI

b HUIIHA Trg<rehf

- 3B & N =0T B8 Ty BI ATH M IS
CCC

i IngsEls fegms 7g 7 Hu 7 AT Ko v3 W83 Heg #
H® T3 € wied yeIH3 der JI (Fig 8)

Fig 8 SURFACE CRACK

N

o

UNDERBEAD CRACK

CRATER CRACK

TOE CRACK CRACK IN HAZ

DIFFERENT TYPES OF CRACKS

WLN133918

EiC[)
fedacs <t 183 .
AEGS T T Hyedt.
&g Ifemr 73.

53 WfIa1 IT3/FHI
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LIEIRSEEER
Agt & i difdar w3 Ire-Afdar & wedel

Sumy

a JIEH II<E

IC)

fifgs, 99 39, Ho w3 €5 arass HAS ‘3 a3
Ure-Jdiféqr it /et I

Uie TEgHG fedacs ©f It adl

It It S =@

uie Y o 793 I3

Efg3 <Bfar 3ada/JH & =93 FJI

b HUISHA Sg<em

g ynrfde foms S Tg3 age Je fia v e B8 i3
ue TEigHe fe8des € 293 9 (A 87 I2 3T i diféar
2 &%) eI *8F 3| oH § It It &3 3.

iegal /Bt edrF B8 Oid & Furd 39 IiF &I w3
U gEigHe fedaes € 2393 a9 (A 87 I= 3T fififéqr
2 o'8) HF-383 3| o1 § I& It 37 3.

oS y=n
77 € Ag 39 udeE w3 feBr J96 <O B3 ATl T wHes S
(Fig 9)
Fig 9 W N
INCOMPLETE
PENETRATION
96

fI&ra € f3wrdt 593 391 - Y S J=|
<BIF91 < IS 53 ferre.

923 1 T I I& & <8 296 of-IB &It Jfemir HeT|
ufe Hge.

<3 3fen <t =93 fedacs

AT 95 ™y d96 3 Ufas srardl Aergr A i
fedacs e 9183 3T

&G ge Wisdl

78

a

b

A3 7S i 2wz K9 efimr 7391 A I3 die-org feerlt

Jag™H Srg<E
faara T At fwat < 87 I

=528 T Adt dE w3 BFe ge du § wellal =6
fedacs © At wiarg € 293 J<I
AJt 2BE itz & 37 I
g< I5 Bas i s Herd 9H
AIT Ager Afdar & 83 3
HOISHE Jra<remi

Hc W3t W3 UG II6d I B AF T AF § I
II W3 AF § g 3 Y 91 7F © I8 UA. A w3 BY
fcsBe B8 2B U 283 faurfe & 836e & w3 17

& TET f3wg F9< Tal.

AT (Fig 10)

Fig 10

<]

SLAG INCLUSION IN BUTT WELD

WLN13391A

dI6

B3 faara & famrd

B HSIH © I HI'H SHBIA deg feddes & 233
St gy <t S

183 fBfdar 3adta.

HBIT-I& 2B fTg I3 I < dal ASH|

Sumy

a

JEH FaE
AI Aga3 3t & 293 &3l
IBIH A fedacz < AR fomd & 233 a3
A gy & durdt & =93 &3
AJ IBE 3T T 793 TS

g6

C G & M =833 (NSQF -HRfA3 2022) »fswH st AE03 fAgi3 1.3.39




b HOIIHA argeremit
- =SId/A3T A8 & AHS d9% B8 §Is § Iz
e SRS €t 293 594 7 A U3I S Ui A w3 Tar
39 S9a I8 Wiegd A3 FHE JII6 B8 GaH o
Furdt 39 Jifsiar & =93 I3 W3 TEHT W3 3|

Hg3 fomier 8€83% (Fig 11)

foH aaH & GegrAEid 283 A °5g3 frmier HAgS! & faar A
3J1 fag wizv ug3 /9= I R Myt st @ 283 T3 J

Fig " NORMAL

——— EXCESSIVE
REINFORCEMENT REINFORCEMENT

pd

N b

EXCESSIVE CONVEXITY
OR OVERSIZED WELD

ACCEPTABLE

CONVEX FILLET WELD

NORMAL —
REINFORCEMENT

— EXCESSIVE
REINFORCEMENT

EXCESSIVE CONVEXITY OR
OVERSIZED WELD OR EXCESSIVE REINFORCEMENT

WLN13391B

=g3 famrer dfed/d €t sardt Herdt
Aag e 7 g8 283 Y My A3 I 283 U3 2@F I
€915 § HFe =8 9 3 I' I 3 for g § 53 fmier Jafect
T &rergl II¥ S Herd faar AT J1 (Fig 12)

I -

TI5

- feBa2s € B3 geE € q96 83 HiF YUl

- 8¢ fonr & 233 e

- BT & =5g3 frmirer I3

- 319 § 396 B Al H3A T T3 9T AN 183 i
P - 283 AT © Aila1 § Idires AfEst R fouisfas adt
i3 AT J - fedacs Wess feaAd &t J.

- yBT H3d © fegag 9183 fedacs ae.

ey

- feGHs <t wre.

WLN13391C

- s
- WHHS/MSHHS =3 < foul
- HAg R =5g3 frmier Y=

C G & M 2839 (NSQF -HAMIS 2022) wifswr & Adfus o3 1.3.39 79



CG&M

wfswA S8t AEfa3 fAg’3 1.3.40

W3 (Welder) - ASS T @3fESS (SMAW, | & T)

YrEhyt T faaugs, SY-2Y fami @ Uiy A, Afast w3 yfafawr @ (Specification of pipes,
various type of pipe joints,position & procedure)

2w : f£r U @ niz &g 3HT var I<41

o FY-JY faaHt @ yEiy #AFT € UgTe a9, Uiyt & feAn3T ©F °dss 99

o UTEy 2HfS1 ©f Tt AfEST ©F °9es a9
o Ughy 2ufSar fedt S fonrfimr a3i

Uy ¢ fogaas
Ba urghy &9 forer warg aTH3d fend (A1) STH3T Srddt
fo (OD) BT Hlmir Jier I
for & EH3T UEhy wiad (NPS) T &t TgATfoy fgmir J
yghy & 233 wiH 39 ‘3 Yfafonr <o dt A7 398 ueaE
3 farre s& A3t A JI
e & =93 wH 39 ‘3 it G2r B8 St Al I i3 fomer
Tt fowr w3 fere oo & Herd § fe@e = eamfenr AT I
FI3T ACIIS 1161-1998 © gAY, ferd Hydl 53 S AS
feger € gu {9 foguas &3 famr J, w3 I&d, HoH w3 sat
Tl © vt fHehiies fe sadt fovrm =&t Aedl
welded UEY H3F
3B, I, Ut wife & Swr-garsl B8 99 o w3 wrarg S
Uyt & =93 wiF gg3 fimrer A3t A 31 g g,
faefeadmi w3 Geuloe user fig udifiar yedh e &
foymug 39 ‘3 =93 A Is|
WS UEy ¢ grfee
UEhy fnwrer3g 39A W3 9-398 T3t w3 Gas @ gz o3
2 5E g8 Ja| §I5" A% I5 B3 ofee Is
JH-Fum A3 B3 8T WizH =931
HOSt <9 feRA3<
fere! HousT € ads I <9 aHt.
yrehy fafear e gar
J&" TY ©ATT UEY 2BIET © 391 I,
o3 T BIFI
A Aes wad SBfEar
IS fesde A <sfgar
F= oy 2BfETT
FIIS WIS BT
FITG W 2B S 83 A fod A I wH 39 ‘3 I3 AT
TS W3 BIF1 & IE Uy & wrarg w3 et @93 ‘3 fsgsa
FI<t
80

1 Heam

2 '3 Agas
3 J3UAF (Fig1)
L JEAF

R | 74

BUTT JOINT T-JOINT ANGLE JOINT

— S

COMPOSITE JOINT

LAP-TYPE JOINT

\'/

PIPE FLANGE JOINT

WLN134011

5 UAES3 AF
6 UEN flange HEaS

7 Y Aga3 (Fig 2)

Fig 2

WLN134012

Y - JOINT

8 II AF (Fig 3)

rehy He At @ fF wiH 39 3 udhr w3 fegef e AEt g
99 @ led 283 &t i3 A Aae J| for S8 urdhy 2sfqr fitde
3 ufgst, i fenast § At Afash e o @8e, Idivies,
IS w3 G293 o W91 €5 fods I grder I



Fig 3

ELBOW JOINT

WLN134013

yrehyt < <391 AfESMT (Figs 4 & 5)

Fig4 \‘

1G POSITION
PIPE HORIZONTAL ROLLED
WELD FLAT (£15°)

ROTATE PIPE AND DEPOSIT
WELD AT OR NEAR THE TOP

15° | 15°

:

2G - POSITION
PIPE VERTICAL WELD HORIZONTAL (x15°)

WLN134014

PIPE SHALL NOT BE ROTATED DURING WELDING.

Fig 5

5G POSITION
PIPE HORIZONTAL FIXED (%15°)
WELD FLAT, VERTICAL, OVERHEAD

PIPE SHALL NOT BE ROTATED DURING WELDING.

oo

6G - POSITION
PIPE INCLINED FIXED (45° £15°)
WELD FLAT, VERTICAL, OVERHEAD

WLN134015

PIPE SHALL NOT BE ROTATED DURING WELDING.

17 - 3B (IB)
T AHS39 Il

2 A - IdiFes AfES K9 udhy 283 wige3 ey gar s
€3 S==3 I

5 # - SBc (Afgg) AfESt 9 udy @3 wIE3 UEiy gt
TS  AHe39 Il

6 G - Uty 383 fuaaiddr (Afee) At f9 3, R & udhy
gdt IS W3 TITNE UBS § HTHS et I

:
&
:
i
:
:
d,
:
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g A% < 28391 B9 Uy J Ad<t I
1 I3 7 ufenr (1G AfESt)
2 AfEI (2G, 5G W3 6G AESY)I

Y TTT Uy e A3 OF <8f39 e 16 AfEst &g SiSt
7 Al 3

a fia fod3a Iens fedt w3

b d3 fedi

1a gy B39 90 T a' (1G AfES fE9) fadaa 3ns feuit
T Uy &9 g A7 O A3ndiHed 288 yrahy © fafawt
S 7t 3t w3 WF I3 AE @B AF ©F s &% WRES

3 fogeg aget J| fog Hierfos a3 fa S9 w3 A7 © fogd Adt
wEEehc ffg g6 w3 frg fa ugr A

faerfont § Are 3. A sice W3 TE8 JII6 TS 8T 35° T
Jz fanrg 33| s Ag T foger 1.5 3 2.5 fdhites i3 7 I
B39 B8 Ut & AEUG™: 4 8 5IHI T B A T 5B
e 3 29 283 uar ge fogd © U © =59=g 0.75 fudghiies
Jer gdier J| V S8 7 IGIH ‘3 23 WAEE! T AHIES I
3t A wATE § Tt I3 58 I 7 e 7 A
YIS I& BE 2.5 mm OIS B w3 Tl I& BE 3.15 mm
goEs fedacs gel ufad! 23 B8 70-80A W3 TH ©F B8
100-110 T I AC |

WHEE § WG 72 I5fI91 widt =0t J1 (Fig 6) IBEFITTU S
2sfdar & femr fo Saardt 3 10° 2 fegarg g 939 @ nieg
JuET Fig 7.

(g IsAT iy Al & <93 a9)I

Fig 6

A - O.D. OF PIPE
B - I.D. OF PIPE
C - BEVELLED EDGE

WLN134016

ROLLERS

Fig 7

PIPE TURNED

WLN134017

(o]
-



fedacz § gurfde <t 73 ‘3 dedt 39 3 fsgefiz ag w3
<Bfdar 2 g ‘3 udhy 2 U3 B wigAal
A I ACT R &I TU G HI w3 Tu & a8t § frler I
HY 8¢ 9| 283 3o Adt 9 fagfa urehy § Afag 915t ‘3
T e 7T J)
faurfae ufost fidscg § ge A I ge er Sa a7 T g
3 THCI
573 frmier s = faat Agt © fogfon & yar feBns
Y3 3396 BE ISHS < 15t § feerAfs a3
AR A GTSIWER T5 WIS o 31 S I WS &
3 &t 3t 2flar unrfde’ ‘3 Y= T gaAs J AT JI
Tl 96 &8 6 $ YT 93| I feBrs fggs € Fradt e
3 fe8ws & HIftmiz 96 B8 IHs < 3151 § feerfEs o3
HAgS! & H39™ 17 © faad © o & Jet odiet 3.

1b AIMes WS g™ Uy e & WfSar (16 AfaSt
WIE3 I2HS T
ey 2 faarfant § 2.5 fEhiicg € ge i 2 a8 35 3 1o°
e 3 A 7T I
Ughy § Ul T 3 a9 w3 TV EE 3 wHES! T
HHIES JJ1 (Fig 8)

Fig 8

WLN134018

e 33 ACI (TDC) 3 10° ‘3 TU § HI W3 g I& /i 3|
ge eA R feBrs § Y3 596 38 g adt gerdt st & 233
31 g2 y=A § foui3fa3 a9 38 w3er & 913t § feenfas
J31.(Fig 9)

Fig 9 10°

STOP WELD

WLN134019

WELDING FIRST SEGMENT

AT 60° T 59H3 I [JA S W A3 famrr I, 37 WF § =e
I3/34 g 28 = 9166 3 =9

Urghy § 8¢ 39 fge@ 7 3 fa ¥y & wizg TDe 3 ufast 10°
EJGL]

Uss 283 35 T iz ‘I TU § HI »3 R 283 ys Fau3
3

ffx Jg 60° [T § W3 =31 (Fig10)

Fig 10 START WELD 10°

PREVIOUSLY
WELDED |

SEGMEN

STOP WELD

WELDING SECOND SEGMENT

WLN13401A

gt {39 2WBfda1 Ardt I8 7 39 ge 96 Y9 &dt I Al
gy § 8< 3 fug@ 7 3 fa dat & W ffg TDC ‘3 &
J=
U S HI W3 Tt (fefdan) 96 & /iy &3, vt § 3aa i3
ey 2 faarfontt © fa8es & Y3 996 38 Ad3-g-Adg
gerd AfgSt € 293 a3l
60° vt 3T faf¥dr 36 & yar =31
Afag AfgSm f&g o7y ever ueiy 3391
AT & udhy § 8391 a9e B8 Whrfonr odt 7 AT I A AR
@ udhy § 93 R BEardizr A 3, e et & ‘3, 3
89" § Afag AfEST R9 283 i3 A" J1 Aa AfEd Uehy gdt
IJHes 3, 3t WE9 Afast § 56 A faar Aer Ji
3T AT 3 2G 73 6G UrHe I6| A9 283 o3 7e @8 Afag
eyt & gdt Seardt 3, 3t fon AfESt § 26 AfEST faor Aer Ji
Adg feamz Uiyt € gar 45° ‘3 3 W3 ST UBS 5
T J, 3t BIF91 AfESt § 6G AEST faar e J1
5G AfESt g, s udhy s goiide § Jo 39 €91 578 283
&3 7 Haer I
a1 Uy S A3 43§ A, B, C w3 D © gu €9 99 ydins
&g 2 famr I ufad A ¢ §1 3 2 I3 20 A W A3
AfESt R 283 &3 e J1 fog g1 =t § G=ad s At R9 3
3 4 II W 3T AT I WA IFIC 3 T 2 FI 3 feg I9TD
& 131 FFTIAES iy Urites R 283 i3 Aer J1 (]I39 1)
fog HI3=Ues I fa SBfdar araedl ©96 A Ag © Y=H & Talio
FTE 8 B v At 5ot It 7R &% It fedac3 < AfESt
BIr3'd HEI Al J A8 Auas A3 a9 gt J1 forr 3 fewre,
I 28I IR & ggw3 w3 AT iR f9 A, B, C W3 D At
291 &5 for B9 |3 famr 3 37 A 69 ued 97 & firs A=l
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Fig 11 A

WLN134021

Fig 14

START

WLN134024

291 2: Yy € FI3t U9 § B wHt 297 12 S9=9 9T Ry
3 famr 3
Uy T fHug 12 =1 & AfasSt f9 9 w3 35T 6 = < AfEST
&9 31 (Fig 12)

Fig 12 .o ,

THE IDENTIFICATION OF THE WELDING POSITION AROUND THE
THE PIPE JOINT BYTHE NUMBERS ON THE FACE OF A CLOCK.

WLN134022

B3 $ 12 T S AfES 3 6 = < AfES S AR UA St It
<8 B 3T Aer Il feg 8 UA ((Fig 13) ‘31203 6 0 3
TS B9 NSt A J| for fedt § IPafus fedt faar Aer
I3 o 39 ‘3 3 3 4 ighiics & g Hed TS usB du Ty
Yt s =3f3mr 7T Ji

Fig 13 START

WLN134023

37 3: VI S URTS AR UA 6 TR 3 12 T0 I w3 feg ¥ U
6 =0 3 12 =0 < AfFS 39 gg 3T AT I (939 14)1 for feddt
S 93 fedt 7 =3das Wy feit foor AT J1 for Guast fedit
<t =93 5 fighiteg w3 for 3 <0 &g Herd it udhy § 283
96 TE A3t Al I

2G W3 6G AfFSM &g BfEa udhy gt <t Afast @ wog 3
S A

2G AfE3t g, gdides Uy Isf3a1 fire o9 © &5 Sgarat
gt 3, @ udhf § s T8 383 HF IIes AfESt R de
I UEhy ® e 2TI Sl e It I (Fig 15)

67t AfEST i BfE vH 39 ‘3 fan g S91 & =33 aga a3t
e 3 A fa Gl 7 Jot <% B3N (Fig 16)

-

WELD FIRST
TACKHERE

150mm

WIRE HAVING
DIAMETER EQUAL /

TO ROOT GAP

150mm

WLN134025

USE OF BEND WIRE OF SPACER TO SET ROOT GAP

Fig 16

POSITION6 G

WLN134026

T8 fawrg i3 fedacsH o =93 a9, (We TEgns fdaes,
Fi =2 a3 wife)|

M.S. Tt 2391 feuit Afaa (5G) AfEST fég Ty e usiy
ge 77l

fI&a T 3wt w3 AeelAad sg & Herd 3 fishiteg I w3
U 2 3 © fdofon 3 Io" @gdrad wiae3 uaiy © 09 ‘3
Sgardt I Prfie & <3fEq1 g ur &g 38«fas fedt A dfsa
ferft Eorgr ut I 3 R ¥ QLB et & 2B BT, IoB
fardt § G=ad3 e w3 © uR @ fanudt @8 I § Sgadt
Slg Afa3t &g B39 agaT| for us R gmie &g fenrfamr
i3t et R A Uiy @ g2 UA § <81 d9s 38 fedacs
& J=t ‘3 It ArEr Tt 1

€5 Jg Nee T8 IBF91 UrEh B Jo et yfafanr & use
S A Tt

C G & M ;2839 (NSQF -HRfTZ 2022) wifswH S8 #EfU3 a3 1.3.40 83



foara < fanrdturdhy € ffant & g 99 @8H dfce A HEtfsar
g A Jer 3 (nflg 17 w3 18) M3 AT 75° I AF T Y9
w3 A T 3T 2.5 fighiles 3 3 fiehiica JI B3 Bg &9 3
YIS WIATES € A e w3 I3 Jfedtt § ger 2 grdier I

(Fig 19)
Fig 17
ROTATED PIPE CUTTING HEAD §
Fig 18 SET CUTTER AT

ANGLE OG BEVEL

ROTATE PIPE AT
CONSTANT SPEED
UNDER CUTTER

CUTTING BEVEL ON PIPE

WLN134028

Fig 19

(B)

©) INCLUDING ANGLE

BEVEL ANGLE

N
=i

ROOT FACE ROOT OPENING

WELD JOINT DEFINITIONS

75°
©) -
315

e

— Sl

25703 — 25703

L

WLN134029

gy & Afdar2siEar 3 ufost udy & wur 38 Afanr Arer
grdter I urdly & Wiegd #39 § TIdt A3T T4 HOd &4
&% fHefowr A gdier J1 g Sufdar 2.5 fighiles s
34, g Mm.s. Uy S w@rEiaHe T 78 396 B8 3T W3 363
& (Fig 20)

Fig 20
/\© .‘i |<1-5mm
3
(A) (B) PROPER (C) MAXIMUM 3
ALIGNMENT MISALIGNMENT é

2fdar: fForfan € fegarg 2.5 eghfica Hg T8l 3T Sa &
gadl org & Hed 3 3 g It vl I ufgd Sa S Hg @
UAWS g A g UTB ST BB UA I SAn3 e F §
yfa® w3 ga 3 3 90° ‘3 feerAfE3s &3 (Fig 21)

Fig 21
PENETRATION

CROWN 1.6mm

FIRST TACK
WELD
SPACE TOO
WIDE
SPACE TOO
NARROW
B
FIRST TACK

SECOND TACK

ONE OF
TWO TACKS

A.FIRST TACK WELD WITH WIRE SPACERS IN PLACE.
B. SECOND TACK WELD OPPOSITE TO FIRST TACK.

WLN13402B

g uA: 3B 9 o1 § St a3 w3 §udl § 393 B8 HieHod
A 39 feenfaz o3| g B3 S Afat § fdsg 22 2 gu e
forfos i3 Arer grdier J1 s ge un #t 28fdqr (Re ffa mgst
255 31 (Fig 23) ﬁﬂa‘éésr@zﬂ?év'? Bz @ fourm &
ﬁaazuﬁsew@méﬁ@aﬁs&séag@réﬁ, U A < 2
U € g UH § 283 I3 (Fig 24)

FCUAT AES 1 6% U T A I gg I In3 e &

A 3 g At I AES 2 5% W < AfESt 3 gg I I3
12%, w2 &t AfgSH ‘3 g A<t J|

AEIZ 1 W3 AEIS 2 3 283 i3 5g W3 AT UHiES' ‘3 HFt
T B8 G=IBY J A=l

gc UH § Y9 596 3 =M, Uehy & d0 & Hed ‘3 fsdsg
9T JL, 2 7 3 7 foen 3 <0 uH I9 W3 f3urfae I feg
UH AfSIT HigA w3 g8 I Hefomit & fimge dgardt §ig/
I et ©g J AR Io
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Fig 22 CLAMP

TACKS

PIPE CLAMPED IN PLACE AFTER TACK WELD.

WLN13402C

Fig 23
KEY
HOLE
4
y
\——/
N—— 2
I =
s
Flg 24 5-15° DRAG ANGLE

5-15°
STOP HERE
5-15°

12

1
10 DIRECTION
OF TRAVEL
9

+
ALL PASSES A

7 5

5-15° PUSH ANGLE

|-

5-15° DRAG ANGLE
START HERE

EECTRODE DRAG AND PUSH ANGLES.

WLN13402E

IS UH B &H fo39 25 Ry €3 I &I wH 39 ‘3 e uUA 3
HMiE B 283 S8 AF § II9H Jue I8 miy i3 Aer J) oA

B feAd 90 UA far /e I

JI9H UH W3 I2d UH B8 fd39 2u Rg TarAe o fedacg de
& g=rdl I I9F UH 17 © 23 AE'S 3 Hg IF gder Il g
UH § AE3-2-AE3 Wiss & 233 a9a st § 9% grdier
J. T¥68 =9 UH gH UH &8 IF JTF gde’ I S UH
fagfeus w3 fearrg iy e Jer grdler 3, w3 We-de Hagst

Jet oI 1 (Fig 25)

Fig 25

/ COVER PASS

| /% |

FILLER HOT PASS
PASSES
ROOT PASS

THE SPECIFIC NAMES FOR THE VARIOUS
PASSES IN A PIPE WELD

WLN13402F

H/P Uty ufIar @ erfee
- A AEY Q.

- AN §93.

- AFr e g9 R o

Jy-gum & B3 U J|

C G & M :@83d (NSQF -HRO3 2022) wifswH B8t RSO3 fATi3 1.3.40
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CG&M

wfsne S8 Afa3 fAgis 1.3.41

W39 (Welder) - ASS & 253fESS (SMAW, | & T)

Ude B3I 3 UEly BfS91 fegarg wi3a (Difference between plate welding and pipe

welding)

82w : for us © niz &9 IHT ter I=dl

o UB < B3I W3 Uy B 31 fegarg nizg o fenrfimr a3

yde whaude 2ufda B fegns ot yfow 3 fo
WIAAS W3 T8 7 T 586 ©f =93 J9d Ud< T3" 58
gaer J1 Jer It Sug gt fiwg A<t 3 w3 9 fegg Aes
& HeE &8 WH 39 ‘3 WF I3 e TS [Ifimi @ oot §
fedlsr aget I

JH e UB< BIS1 © Il &5 St 7 Fael J1 i oY
R & BfII w3 TH AR UA < s I

BfEF T =93 A3 A I (Fig 1) T W3 fasg I3 g
T3 AT IE HI WIS AfES © &8 FTse J| d it
3 B 3 fesd 913 § It FiTT 3, BT & 9203 I8 Il

3 T el w3 AEfO3 3datar
Afg3t UTgy T Hers! A fedt
/e 5 fHEhiieg 3 <0 &dt g R
5 fiehfieg 3 <0 " UA
dot 1 fH&hitea 3 5 fishieg 39| Y5 uA
[S3SCIS]) 5 fghiteg w3 <g At AfESt
A URA
TISEB 1 fH&hiteg 3 5 fishileg 39| Y5 uA
(o 5 fHEhiteg w3 =g At AfESt
WIeg) " uH
IS (B 5 fiEhieg w3 =g g y R
WITd 3TBI)
HA UH
E=ad3 1 fH&hitea 3 5 fiehiieg 3| ¥ A 7at
5 fHEhiteg w3 <o AfE3t 7
R

el B I&A ASIS Uy © U3 § 2391 J9¢ AF, IBTFa
2 fig '3 Uiy @ Augw © Ay R9 33 w3 s8udiy 8 JE |83
A< Is
BE A § 77 © Ao © Ay Ko Sfemr 7 Aerer 3. 233
It TSI feH ‘3 fadga Iaemit Ia:

réhy g Herd

<Bidar A

o urdhy AfEg 3 7 W 7 Aeer J

86

Fig 1

DIRECTION OF
WELDING

[

o
=]

DIRECTION OF
oo—> WELDING

ALL POSITION RIGHTWARD WELD

WLN134111

A< Uiy Afeg Ifder 3, 37 Jo Bt 3datat ©fF =93 &gt
e I

Aaf3t =
yrely 2 Afdg ‘3, H9 7 A UA
AH3S A3
A< T2 Ushy O3 I9HeS HY 7 A UA
AH3S AEfst 2fg g8 96

3T € Ae © 28 ‘3l

I U © IS 99 yH 7 A9 UR A A3-
A T &8 Serfem Jiir 3. AEE A UA

B Uehy © 38 ‘3 B3 Hg YA A A UH 7
G=gdg AEfS <fg g AS-AEfS A7 UH
It

SJ6 Y < Y S HEM TS|

5 fHEhiteg 39 U3Fl du Tsh Uy B8, fan & AfEst g
e U T 39819 293 At

o8 U, 7R UA HAS-AEST AR UR i Saaie § 5 Hghiied
w3 for 3 GUg @ 3T ‘3 6fg3 39 3 =33 AT J)



UBe 891 R I8 WBE9 sdls § fan & 7 Sfemr 77 Aaer
3. urdhy TBfIar g Sufdar odis T fage e fTar fan & a
femr 7 AT JI

yBe WBfIT1 K7, W3 & 38 fage g Afat K9 &t I
Uy IsfIar Re, Wfdar e At Ko it 7 Aaet 3 A<
ferd Whfenr 7 AreT I (Fig 2) &t 3t Uiy 9 wis-Uitas
WIS F 7 Aot I A Urehy AfEg AfEST f£9 I= (Fig 6)
Fg =9 ydy & forfoz Afast fe I Aaet I w3 fFar &
fge ffa Afgst I=9t A2 fa 2t AfEh (Fig 3)

uBe WBIE K9 7 A= 3 AT 95 & wHS! &8 iy i3
7 AeeT I UEy <8fdar e Afar 9% § 23t udhy Rg
T & 3T 7 AT J1 ST 96 § 6% It iy ST 7 Aee
3 7 udly T fonr o <37 9= 3 2839 § Uiy ST v
J= i3 7 Aall

Fig 2

(0

1G POSITION

1G POSITION, AXIS OF PIPE
HORIZONTAL. THE PIPE IS ROLLED
AS IT BEING WELDED.

! 90°
STOP /‘\ START v

11 O'CLOCK O‘CLOCK

\
WELDING PIPE IN THE 1G POSITION

WLN134114

Fig 3

)
2G POSITION
2G POSITION, AXIS OF PIPE VERTICAL

WLN134115

e 91 fT fearg < Ages <0d det I udhy f3q1 fig
fearz & Agear vic I

UBc 231 &g fou w39 w3 J8 & ur3gr sargg J=40
ey BfEa1 &g feu & w3ar Wie w3 I < wr3ar fimrer

J=3M (Fig &)
Q1) )-

Fig 4
5G POSITION

5G POSITION, AXIS OF PIPE HORIZONTAL.
THE PIPE IS HORIZONTALLY FIXED AND CANNOT
BE ROLLED IN THE WELDING PROCESS.

WLN134116
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CG&m

wifswH 8 ASfa3s fAgis 1.3.42

W3 (Welder) - AT & 2\3faH (OAW, SMAW)

gI9, &, < A7 W3 7y 77 S8 utEiy feaH (Pipe development for elbow, tee, ‘Y’ joint

é branch joint)

2w : £ U @ niz &9 3HT var I
« gaa, 4, <€ w3 g9 77 38 udy @ feam 53 8|

NS fourn T8 Uiyt €1 90° ISt B8 ANGT3T BEIG
ferit enrar degs feafis a:
fg39 1 ST ©IA Werg BreT 576

Fig 1

PLAN

WLN134211

fore Io', yaodt Gure g fr fa fig39 2 Rg feurfonr famr
3

Fig 2

ELEVATION

WLN134212

UreT fu8 Tog § 59" s9=a [Ifimif feg f3 w3 wig 0 3 12
nig fe8 e fa fg39 3 feg feurfmr famr I

Fig 3

WLN134213

fegs e 3 AovE € fon 28 Sgardt Iy g w3 wig 13 12
e 3 fg39 1 & feurfanr famr 31

Fig 4

FRONT VIEW

o

C

>

=z
WLN134214

88

I= 3H 259 3 Sgardt Juret Gue 3y © Qg w3 I5t 8 24-
2y fHgn ‘3 S IIM Il 939 5 RY TIAE wigH'd §I5
[SR2=CAEE

Fig 5

3
| 2
1
12
|
|

65 4 é 2 112

WLN134215

I3 fiig 3 IS AHG'3d Iyt fifd w3 fd39 6 Ro Tamme
WEH'S BIa" & 659 1l

Fig 6

» oo

WLN134216

FRONT VIE 12

5\ HALF[PLA
N

3 2

WLN134217

ureT € g 3791 © 5959 gl 86 w3 ffF fuH ewrgr 9H
TG €3 g9 T3 ffs3s 39 w3 939 8 R TIame nigAg
I3 fifg 3 daardt Juret filg)



Fig 8

3

| 2
‘ 1

FRONT VIEW | |12

I
6 |
1 12 12 1 2 38 4 5 6 7 8 9 10 11 12
HALFIPLAN
5}4’//1

3 2

WLN134218

JE A S8 I IS IS Iy w3 Aefg3 sgardt 9y i
fiig ‘3 faEh ga| wia 1 3 12 @ gu fRg ifaz a3 e fx fd3g
9 feg fourfenr famir 3

Fig 9

a

NN W A~ OO

WLN134219

2 1 2 3 4 &5 6 7 8 9 10 11 12

Fig 12 ‘
!

FRONT'VIEW

WLN134212

AIHE ©F 8ol € g9H 3dls ‘3 i wag-gdag g6 (fd39 3)

wIU-gad § & g9=a I Re €3 w3 835760, 1, 2, 3, 2,
1,0 @ gu f<9 é=9 el (f539 13)

Fig 13
FRONT |VIEW
_ ‘ _4
0 ‘ 0
HALF |PLAN
1 1 ©
\\\/// g
2 2 i
z
S
s

fegst fdgnt § et I3 a9T oer 73 iR fx fd39 10 9
feurfem famr J

Fig 10

N=N W h o

2 1. 2 3 4 5 6 7 8 9 10 11 12

WLN13421A

féa udhy <& A7 e fean

AH®T3d Ses fedh ewrgr 9sg fow € 90° “T7 Uy S8t
degs a3 53:939 11 RY TIAE wigh's AIHE T fen
gT6)

Fig 11

FRONT|VIEW

WLN134221

fg39 12 i< TIAE wgHT UA © fon 576

CG & M : 2833 (NSQF HEfa3 - 2022) wifswa 38 AEfa3 fAgi3 1.3.42

Aftmr § 3, 2,1, 0,1, 2, 3 R 23 e {9 fd39 11 9 feurfemr
famr J

Fig 14

FRONTVIEW

0 0

HALF PLAN

1 1

2 2
3

Wy |WLN134214

fg39 15 &9 TIA? wgHT fon © woT-gad € I3« fbig 3
SEII Iy 9l

FRONT‘VIEW QVIEW
3
2
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CG&Mm

wifswH 8 ASfa3 fAgis 1.3.43

W3 (Welder) - ASS & 2w3fE5S (OAW, SMAW)

NS 3 fAreH & ¥y <33 (Brief use of manifold system)
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o
U998 ASIes3 fHACH
ACHGY ASIes3 fHACH

VTS Noless fideH T W3se J fa © 7 5 83 g
TR Guads © &5 13 I IS - WIT3 ‘flmr 25 w3 g vy
I Uy &% g3 I8 Is| (f939 1) waHHs W3 WSS A
e 263 ysT o3 I Tl

PLUG TO SEAL THE
UNUSED CONNECTION
PIG TAIL CONNECTIONS
1 &
- ""\;
ol
X

Fig 1

PORTABLE MANIFOLD SYSTEM (EXTENDABLE)

WLN134311

94

e HaT 39 & g At I, 3 =5g3 A9 HS39 feds I- Is,
w3 foH § AeHedt Aeldss’ fAeH faor e J1 (39 2)
WSHTS W3 WHCISS B8 269 Heless fireH Agrfus i3
e T Ts N&ESs &g Wi 39 ‘3 839 8 © 859 I8 Il
g 9 & fomg= fg Iftmr famr I 7 fx g =93 RE 3l

Fig 2

s — ey
(T

OXYGEN MANIFOLD FUEL GAS MANIFOLD

R - OXYGEN REGULATOR
AR- ACETYLENE REGULATOR
RM- MANIFOLD REGULATOR

VARIOUS TYPES OF WELDING AND CUTTING INSTALLATIONS
STATIONARY MANIFOLD SYSTEM

QL WLN134312

wWind I8t get & =93 TIEY © wies EsdT § e
B3 § ael WG I

feg ABeBT HACT BT &8 fde i3 I Is o -2
2 T § SIS 15 kg/em2 3 WIGR Is| IH WA A
sice Emif e B8 AEie ‘3 fenaStas wEm farisgE
&8 fde diz3r AT I



CG&M

wifswH S8 Agfa3 fAg’s 1.3.44

w39 (Welder) - ACIS T 2831983 (OAW, SMAW)

WA BfS fewa I 3R foguas w3 wrarg (Gas welding filler rods specification & size)

2w : for U © niz &g AT var I<4
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CG&M

wifswH 8 ASfa3 fAgi3 1.3.45

W3 (Welder) - AT & 2w3fEES (OAW, SMAW)

NA BISI Tg™ S faat w3 /9w (Gas welding fluxes types and function)

€S : for Us 2 w3 &9 A war I=JN
- dn IWfS91 R Y=o w3 fone aron T S9ss a9
o B3I SBIAT T faAHT W3 @IS @ ASIH © &H THI
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CG&M

wifswH 8 ASfa3 fAgi3 1.3.46

W3 (Welder) - ASS & 2w3fa5S (OAW, SMAW)

Jtw gfidar, Assfdar, faa's, fami, Y=g w3 T3 (Gas brazing, soldering, principles, types,

flux & uses)

2w : for U @ niz fg AT var I<41

« §fdiar w3 Awsfdar S fami T <g=s a3l

« gfriar w3 Assfdar f<g <93 A= T3 YTd T <96 a9
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Fig5 FILLER METAL RING
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wfswA 8t AEfa3 fAgis 1.3.47

W3 (Welder) - ASIS & 2w3faES (OAW, SMAW)

WA B3I | A - F'96 W3 GUT'I (Gas welding defects - causes and remedies)
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wifsmrA B8 ASfa3s fAgis 1.3.48

2W3J (Welder) - ASHS Tt :B3fESI (OAW, SMAW)

fedads: fami, edan Afdar daca 3 dans, Inrehin, EsasmilA © wign'g fedads © fedads
afSar @ wrarg i fedma=t (Electrode: types, functions at flux coating factor, size spec-
ifications of electrode coding of electrode as per AIS, AWS)
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we IS A J| fasg Acs 43 39 ‘3 fagg '3 It Afanr
Fer 31w 39 ‘3 s ©f 293 A8 Al 9

g Tfeg fidacs @ ffx @ gu 8. Co2 B w3 It Ty
feBg 39 = & =3f3r 7T I

Fig 6
INERT GAS

SHIELD BARE METAL

ELECTRODE
METAL
FILLER ROD
DEPOSITED

WELD METAL ARC

WELD POOL

BASE METAL

PROCESS USING BARE ELECTRODE & GASEOUS SHIELD
TBIH AT feBac3t & 793 SIA W3 JI9-e9H T3 & B
e Ho® Hes wigd 31 Yfafanr {9 St A<t 1 (839
7)

WLN134623

T & FT39 YT, TY T oS FIfmr T8 w3 o Bafemr
ASI YT'G Il I o Il ST Ty A3t 283 T3 T GLd
geet JI

Flg 7 MOLTEN METAL
DROPLETS
GASEOUS COATED
DEPOSITED ELECTRODE
WELD METAL
SLAG

WELD POOL

BASE METAL

WLN134624

PROCESS USING FLUX COATED ELECTRODE

CG & M : @833 (NSQF Hifa3 - 2022) wifswa 38 HEfa3 fAai3 1.3.48

BIS, AWS © wgH'g fidacan & dfdar

afar fedacs € 37:20-3H Y=o © gat o8 dacan 53

T3 $ - RAES= YTrs a9 361 &8 &t fidads Ac A

DC HHla W3 9-29 AfFSh 8T 3Ed1 o8 gae 5278 A

WeAg fedacat € dfFar enrar fanrfimr i3t 7 Aaet I

for us € iz R9 feufonr famr grae fa uA fiedacs &

feRmsT féer 3 w3 fog & fourGer I fa 33 K9 999 wig w3
wHg of TIFER Io| fiH U9 © I=% © J o &t g 7e

Aaer J fa &t i3 9’ fsguds @8 fedacds & fan yH o &

SBIS91 BE I3 7 AT I 7 A

fedacz T T3dfaas I1S: 814-1991 g w3 wiat & AfF

Y@ ©raT SIATenT Jear 3 o fedacs €t fenm fenms=r

H feRHEsTe § TIATe 7 AL

I8 P {9 urger S5t 7=q:

g ndI39 wig ‘B Hgn® ATs wiad <Bfdar sd ffd da=9

13 Bacy § TIAET I, ° & naneiagrs Yfafanr enrar

ﬁ%ﬁ-l??f;

b I < faAH § Targer i U3q;

¢ Ufgs wig 7 283 A fufae @ Gud 3sm 8 &% RS
fEg iz 3emi 7aSt § TIRge I

d TAI W H i ST I 28I HEH © YR U T oS e
FYFH3 dad § TIAET I;

e S ia A WEA A § earGer I fan Ko fedacs
<t 233 St A AaSt 3 w3 f I ig Hger AfESt & TaAger
J fr R fedacs & =33 &t et 9

< afFarA 37 2 3 fidacs o g fenms= § eanee

T IS 1% iHg =93 7 AaR IS

g whag H1, H2, H3 TEI3AG fau3fa3 edacs § Targe JI

bW J, K W3 L IS: 13043:91 € WHY ‘YF<t iSdcs Ius3”
T =t I8 g faa=st § e9AgR Il

7 = 110 - 129 Y3H3;

=130 - 149 YIH3; w3

L = 150 Y33 w3 2]

¢ " ‘X’ IAACT[e <3 § TIAEE I

e

1 WENH. (814 - 1991)
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2 AW.S.
3 St

IS: 814-1991 © wgHY fedacst & AP & I93t Yediaed
<t farmr:Ede & faAH It fio3 wibgt enrgr TgATE mredit € -
RInES

=t - Sffa

C - AE3fhx

g - gerdts

RR - I, 379 d&3

S - A& I famH fram & GUT ffaa ot i3 famr J

I3 Tt feRm3reh.myr i3t aret 283 arg € wizH 3™ St
w3 QUA HSST © HAG & Wd 4 W3 5 ©aT TIHTNT HI=dT|
(ArJet 1 28)

ATIE 1
393 eI feRaaT=t e niger

(B 5.2 W3 5.3)

Sfaoaf3s wig T
N/mm? U& N/mm?
L 410-510 330
5 510-610 360

YISH3 B8 w3 YIg< € 393 T AHS

(Clause 5.3)
Designation Percentage elon- Impactstrength
digit gation (Min) on in joules
5.65/So (Min)/at °C
(For tensile range 410-510 N/mm?)
ON elongation and impact requirements
12 04 7J/1+27°C
22 24 7J/+0°C
32 44 7J/-20C
42 42 7J/-30C
(For tensile range 510-610 N/mm?)
ON elongation and impact requirements
11 84 7J/+27°C
21 84 7J/+0°C
32 04 7J/-20C
42 02 7J/-30C
52 02 7J/-40C
62 02 7J/-46C

110

B w3 Y fenmaree s 3Ft 58 My i3 I A9 *8F
s © YFH3 d9d w3 g I T GRS (Age 1 °98)I
WfSar AfaStIsEa Afast 7 AfFSh fig 3 fogrsT enrar
frerfan i3 wigAs f8acs =93 7 AT 35, Io° 3 wigHd
€93 HESI3 widh eirgr IS Aredl|

1 AI g

2 BEard I&F § E3 F A AfFI

3 28c Hc @I, 28 fove W3 W3 IIHcE/2IATS fase
/I

L BT Hc W3 W3 B fewde W3

5 TG IES, 2B He, Ve fase w3 IdiHes i3
TSNS fege 2B 6 I8 JI UHHS A YnHST T ARS
Gug =TI nit

A3 A I, g Hfewr 7 Ager I fa fegst AfES &9 L

HEhites 3 23 warg v 39 ‘3 BIE91 B8 &t =93 A IS

e grdter d A 39 g for a3 e 2Ae 33 ©F UsE 996

/ST Higer W3 WS THISE9 Hge” W3 GuUs A

fedacst § HofB3 o3 7 Aaer J, § Aae 3 19T i3 wigng

©fg3 H&AI3 i TnrgT TIFTfonT Hr=4r|

g edacz & Afdar a9 € G2n &, 5.5 3 We fan & dger

AEST S w9 4 fighites At 5 fHghites J= grdter I w3

fsaHT3T enrrgr fHargm i St Hoger Aty © wiea IAdayr Afast

£9 IH I9& © Ua1 I Tade J

TegTs fousfas fedadamiug H1, H2 w3 H3 §J&

fedacs’ B¢ fid g3 e T9dliage R9 AHS &3 Aredt

1S:1806:1986 feT &3 Aeds fedt © ward fsauds a3 e

‘3 Y3t 100 IH feAsIvar TEigHs T

H1 - 15 fHSidied 39 28 WaT I83rs

H2 - 10 HEIElea 39 28T wal TE3rs

H3 - 5 fHEIEIcg 3 28 W91 I88IHG
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AT 3 geae gde O FIag3T 50 A 60 Hz Hat At 31 Gus
BfSa1 Hige' w3 WS T3 AIde IBSH Agt I AT fedacs fAd ade 3 ==3

g 5.5
( : &% &f36 AEuz J| fie = i ade od wewe
e Sfedac dde: Afeafd | STs<l ade: 4o Agac Gus Agde e T 98 Ha3 &1 fa3 famr 3
A fedaeds Usafd TS, V, Min
o _ =t = I& o3 & faaediniig J, K w3 L 8Ja fedacs 3¢
1 b - Afergw =5t U239 = TJdfiage S8 AHS i3 Aredl st © U3 Re o3
2 - 50 U39 T YHAWE H3T gt I »3 @ I8 99 39 © A=Y
3 & 50 &g =0t I8 o3 foaedt R Is, Ko &3t It fivr @ wigHg
L + 1 - 50
Yy.0.2 (M) |
5 - 70
6 + 70 Nes f3a=dt Is 13043:1991 RT3 ardt feddt @ wigAs gt
7 + | - 70 fedacg IrEs3 (EE) T fogugs oISt A=
8 - 90
9 N 90 ISACrfea =<3 feBags:ug ‘X' 8J&" fedacs sd i
90 U239 T TJ9NIIs (8 AHS S8 Arear H IS fes o3
TY B T IIT I

1 Y3 o ferm 39 ‘3 fifd aide,

2 AII3IHI USfId +, difcr UBGS - B& =93 AR
fe8adst se It J

gTgas 1

feBacs EB 5426H1JX BEI TI9MaIs

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 A70)

Hydrogen controlled electrodes (15 ml max.)

Increased metal recovery (110 —129%)

Radiographicquality electrode

CG & M : 2539 (NSQF HRfa3 - 2022) wifswA S8 A=f03 fAgi3 1.3.48 111



gvggs 2
feBa<s ER 4211 BE T99NE9s

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 A50)

FI=s w3 we frgs AdIS J23 fedads e Aws asifedns
gge - 1 Bq fodadz & Aws Jfar © 292 feurger I

gIe ¥9, E T a8 fedadz JI forer H3sy I X fog &=
A fedads I

Ufgd T nix Ig3 HIZTUSs Ia| B9 B3 Acs & f58a3H
o™ B3t § f6auas a9e I% A fedads der a9qr

i wig Bfar A § TIrger Ji
I3 T WSt Wi BIATETT I o famy & @8am afdar egst
arst I

FI96 ACIS W3 uie a3 AdS 993 fedags e A
AFHfedAS(BS 639 : 1976 ISO 2560 T HI=HT)

fA fx fexrfimr famr 792 2, E T »i98 9293 MVA fidadz 3

112

Ufad B wigt & I € I3 W3 GUA e § TIFTeN I
WIS T i BE w3 YT HIST § TIAET Ia

UfI® L st 3 FmiE T g Jed € faAH § TeRge JI
gefdar & fam & TIAgT T8 wug 3 gme Ufgd 3 i
feda2s IHB3T  TIAET Ial

F=fdar & faAH & TIAGE T wiug I FmiE BE i BET
AfESt § Torger | =fdar & famr § Tangs & wivd 3
e Ude! wig dger w3 28SH & TIAge Ji

goeis aeg d13 fedacs © HHs 99, gac 1 Ko Tane ae
a1 < foAH & TSI T g 3 gmiE ez & gnss
& TIAgE T wid &t I3 Al

TIe 2 eBacs gus3T © &8 i idacy dfqr feurger Ji
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gge 1
g wiat T d3faans

T'I< 2 (BS 639 : 1976 ISO 2560 € HIHI)

Electrode
Second

E First
digit | | digit

Third
digit

Fourth
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.

Fourth digit (0 to 8) indicate

the type of flux coating.

0 Cellulose sodium, oriron oxide mineral

1C ellulose potassium

2T itaniasodium

3T itania potassium

4 Iron powdertitania

5 Low hydrogen lime - sodium

6 Low hydrogen lime - potassium

71 ron oxide plus iron powder

8 Low hydrogen lime plus iron powder

9A number left over for peculiar coating.
This number is rarely used.

FOUR DIGITS CODIFICATION

Electrode < E
Tensile strength 6
60,000 psi < Lo
All position <4 1
electrode

Titania potassium < 3

CG & M : @833 (NSQF Hifa3 - 2022) wifswa 38 HEfa3 fAai3 1.3.48
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FIVE DIGITS CODIFICATION

Electrode <4 E
1
. 1
Tensile strength |:
110,000 psi. < 0
All position < 1
electrode
Low hydrogenlime <« 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 ISO 2560)

COVERING (4)
— AA  cid (iron oxide)
AR Acid (rutile)
BB asic
STRENGTH @ CC ellulosic
OO xidising
ElectrodeT ensile Minimum yield RR utile (medium coated)
designation strengths tress. N/mm? RR Rutile (heavy coated)
N/mm? LSO thertypes
E43 430.5503 30
E515 10.6503 60
Example (b) E 51 33 B1 60 20 (H)
1234567 8
PROCESS
Coverel WELDING POSITION (6)
MMA 1A Il positions
electrode 2A Il positions except vertical down
3F lat and, for fillet welds, horizontal vertical
4F lat
5 Flat, vertical down and, flat fillet welds, horizontal
vertical
6A ny position or combination of positions not
classifiedabove.

114 CG & M : 2833 (NSQF HRfa3 - 2022) wifswr 38 AEfU3 fAgi3 1.3.48

ELECTROLE
EFFICIENCY

% recovery
to nearest
10% (> 110)

H)®

Indicates
hydrogen
controlled

(> 15mg/100g)




ELONGATION (3)

First | Minimum Temperature for

Digit | elongation, % | impact value of
E43 | E51 28J,°C

0 Not specified | Not specified

1 20 |18 +20

2 2 |18 0

3 24 |20 -20

4 24 |20 -30

5 24 |20 40

IMPACT (3)

Second | Minimum Impact properties

Digit elongation, % | Impact value, J Tempera-
E43 E51 | E43 E51 ture °C

0 Not specified | Not specified

1 22 2 |47 47 +20

2 22 22 |47 47 0

©) 2 2 |47 47 20

4 Not 18 | Not 41 -30

6 relevant | 18 relevant | 47 -50

CURRENT/VOLTAGE(7)

Code Direct current Alternating current
Recommended Minimum open
electrode circuit voltage,
polarity V.

Polarity as
recommended Not suitable
by manu- foruseonAC

0 facturer

1 +or- 50

2 - 50

3 + 50

4 +or- 70

5 - 70

6 + 70

7 +or- 0

8 - Q0

9 + 0]

8Tagds (1)

Aons Acy wiax WIIa1 BE S Ifemrr fedadz i R Haw Aedl T gedis ded Jer 3 w3 I i Wie-ue Hadtas
foim3= € &% 283 Nl My Jer J1 (FhHA. 639)

3= & 37 93: 500 N/mm?2

e 23%

Yy & 393: 71J + 20°C ‘3, 37 J 0°C ‘3, 20 J -20°C’ 3|

fog o AfaSht €9 <391 B8 =afawr 7 Aeer J1 fig 50 V © We-ue GUs-Agdce I8 © 'S8 ST8% ddc ‘3 W3 AT SHS
Ogd3T © &8 il adc ‘3 IRSIEEH B91 5’8 28I FIT Il

The complete classification for the electrode would therefore

and the compulsory part would be E43 21R 13.

Covered electrode for manual metal arc welding
Tensile strength
Elongation and impact strength

Covering

Welding

Currentand voltage

43 21

positions

CG & M : @833 (NSQF Hifa3 - 2022) wifswa 38 HEfa3 fAai3 1.3.48
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8T a9s (2)

Ao Acs Wax BIIa1 B8t o fedacs fn ffg ffd gionret Eac J, €8 IHS3T &8 W3 M 396 T8 283 Hes i <o 8
fiEtgied s=udr IEIHG Y3t 100 I[H /i i3t It 263 Aes I fdit W2-wie vadas feRns=F Ia

SuUr 3T™: 380 N/mm?2
3E™ & 3763: 560 N/mm2
BE 22% B R 20% yg< w3t & W2

W gerE: -20°C ‘3 47 J } -20°C ‘328 JTYST HB B &
BH3I FHBI": 158%

feg T9das 385 & &3 & A AfaS ST B9 Bt TIf3mr 7 Harer 3, e Ffedae sdel

The complete classification for the electrode would, therefore, be E 51 33 B 160 2 0 (H)
and the compulsory part would be E 51 33 B 16020(H)

Covered electrode for manual metal arc welding

Tensile strength and yield stress

Elongation and impact strength

Covering

Efficiency

Welding positions

Current and voltage

Hydrogen controlled
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CG&M

wfgwH S8t ASfa3 fAg3 1.3.49&50

B33 (Welder) - ASHS €t :B3faSE (OAW, SMAW)

& ® yge fedadsn @ ASIw w3 8491 § gae Is (Effects of moisture pick up storage

and baking of electrodes)

€2n : o Us 2 niz &9 3H tar <
- &t gaE - yg< & ugT a9
* AE3H w3 Bfeler fedas v 96 a3|

fedadzn § Ha AT R9 & v daet ffg |

JaH $ Fods 7 UBe ‘3 I, fHd @9 ‘3 &l - ARSI a9
3 {3 I ASE © WE-eS w3 nwieg W A

A § ot At I3 (st A39t © Augd 9 & wige el
&t ® HwRyz § JdE B8 AT T IUHNG STt B ©
IUHS & BT 5 390 ASHMWH <0 I gater J1

AT R He3 o= T 97 €& &t HI3=yIs I fier aen
FI&T| 7SI T IUHS {9 fenmuya §39mi-gg™ 3 591

J, IS ASIH dSad © wied SHI-ATe J96 TH AHGISH
(G=I3s = fifsar-A®) 93

fedacan § 7SI JI W3 Hell Ay 3 T

&t yzrfes /s fedacsn § 233t 3 ufgst fx w2 & 110-
150 391t ASHMA 3 8323 FaGE @& §<5 <9 99 3l
(839 1)

Fig 1

WLN134711
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]
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&

TEIHG T Bd HI< A3 I w3 fer 397 fog a9 I Haer o

B3 g Uit

St enrgr yaies fedacs © Has Ia:
gE ‘3 fodt ugs|
BfI91 S ST & Al
BfE ST ST T fews|
g3 famirer fggamr

&t o8 Y3 feda2at § 110 - 150 315 ABHMH © 3s
‘3 B9 i U T fou3fg3 gage @8 6T Ko 9y
233 3 Ufgs 89 3™ 7 AaeT I 6T feansT enrgr fsaag3s
HI3 e IT8 3 st adt i3 A wrdier 3. g vd3=ySs 3
& Idigrs foui3fa3 fedacs g9 A una, I9H AfESh &g
LECEERRS

IS TEIgHS fouiafas fedacs 3 fenm Aar@e
St yfafanrst srar de as| foanar S faefest
T T a3

&t 3 yFies fedacs § we I

e g 3 HIs 9

afdar fo fde ugza &t fou I&t 3

UgH 53 U daT J

AT A fedads g4 1 YErs Jeer
deft o AfggsT
foafews 253 iz

Imar
waafe fge
g I I\W3 I3

WH'S ASIT ITQE.
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CG&M

wifsmA B8 AEfa3 fAgis 1.3.51

W3 (Welder) - ASHS €t :B3fES (OAW, SMAW)

o3t & IWSESA, J-dfdar & w3z, difdar 3 smie w3 wWZa-ur IuHs € ASHIS
(Weldability of metals, importance of preheating, post-heating and maintenance of

inter-pass temperature)

€<h : oA U © iz &9 3H tar I<1
 Tgwi & Imsfasd S
o f-Jifar w3 Une-diféar @ wd3w T T9=s a3l

FJBIHIS":

IS AAS ‘3 SIEC w3 HIfes Adie ST39 Bl

Be g &dt I UG, fqAes Tdw gE39 gfdar § AdE

gerget I

A fca AStS <3391 B8 gae I8! wira AR 9 99

foam © 7S § feage IR fiss gru fafonr & 293 a9a

B3 13T A I
fidfar3siEa Sudns 3 ufas’ oH § 39K aga fidifdar
T Ffenr Aer 3| FHE witds e § ufgst 3 I9H S96 T
2H fearg © 95 Jfeldr § weger J1 B & w9, w3 A &
U3 wife § < werfenr famr 3.
S ITATETT STt § SBUTEY TBH T GUUidT enirdT Ufast 3
I9H 3T 7 AT J1 US I St § TR-ISY HF wiHEE
TIAS I3t T 7 Ufgst F 9K 3T AEr gt I
iifar @ 391
Yiifdar € 39 a0 @ wiag w3 BIJ91 B8 TS AT TH
3o ‘3 {5399 a9e I&1 [ x wrard 39 3 ==t A
A g9a% 331 (fF39 1) TI9 © 397 &9 W3 Wari-widsie
<t gre grgr & &St 7 AS I I dadmit § It 3 ufast 3
I 13T 7 AeT I W3 2 ST § SBUEY FF 39H 3
T ©WTT JI9H 3T AT ASeT I

Fig 1

ARRANGE SIZE AND SHAPE
TO SUIT EACH CASTING

HOLES

WLN134911

PREHEATING FURNACE
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fidifdar & fami oH @ wiard w3 Yfsast ‘3 fsgsa daet JI
iditfeqr Emit 36 fomi Ia

-yt i

- AESd Yidifear

yJt fidtféarsfdar araed 5g a9s 3 Ufast uad oH & I9H
9% o Yfafonr § udt Yidifeqr faar 7 J) fog i 39 3
It SIit BE I T A3 AT J1 for famd & i<bifdar Re
2BIEI T TG oH < It Sgag I, w3 feg faAg =g
& & J AT

AESa Yidiféarfen fami g, Jidifda fRge 283 i3 Ae @8
IR 3 ISt 7t J1 fog vy 39 ‘3 B 7Y 96 3 Ufas
SBUE € Be e 3 i3 AT J1 (39 2) sl IS udie §
BEI I96 T HHS {39, 939 © ©J'F © €8¢ ¥39 § ufast 3
die a3 (fF39 3)

Fig 2
@ / LOCAL PREHEAT AREA
LOCAL PREHEAT AREA
o~
>
3
z
=)
=
Fig 3
PREHEAT
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CRACK
™
>
3
TECHNIQUE OF LOCAL PRE-HEATING ;




wid idifdarfon fam &8, Ji<ifcar @n 939 ‘3 it &
It I 7 WET & T TS WIHS feAsI W3 HI=E6 &8
ygfes I Aaer J U9 =8fII1 A3 Ae T8 97 3 &dh kg w3
HY d9% 3 Ufgs S8uUE B € QUL EraT & oll3T HT Hae
CIKGEESED!

Ure Jifdar e gemnds g fa a7 dn J, 3T \3 Aa $ GR
It Y Aifar Jat ¥ 3o a9 3 gmie »3 I3t Ka It J&-I&
&3 JE &3 ey grdier @ 3t 1 39 &9 JT 96 fan & 3397
7 fan I9 fearg 3 gfowr 7 7| (939 5)

Fig4
e %“D EXPANSION
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Fig 5

FURNACE
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fanrg 283 & AF ‘3 ASI W3 WIHAES § &I It I IR
I9-HIH &8 A1 w3 IIH S9d IS 7 AT J1 =283 §
NI &t A3 Frer grdte fagfa ST Sar g9gaT Ier Jl

WII-UH IS & HIBUIS 3 I i3 o @ 3UHS §
W T S T A 7 Ader J1 83 9 © gafanl ‘3 forrs
Ufggt 3 ifcar 3 ufast fegs s enrar S8 HE 96 W3 He
2 gafanit @ iSifedr 3nuns 3 udee 3 S fors arfes
H=dll

fog Tan@er I fx o § B YAfET 3nns ‘3 I9H i3
famr J1 -2 IUHS & AT TG BY - JGH ™S
QUBET TS| Inies ©HTT AT famir IUHTs e 3 Higdl o3
=T
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CG&M

wfswA 8t AEfa3 fAgis 1.3.52

W3 (Welder) - ASIS & 2w3faES (OAW, SMAW)

W FIE6 ASS, HoH w3 €9 7986 ACHS w3 i8R A ot @8f3a1 (Welding of low carbon
steel, medium and high carbon steel and alloy steel)

2w : for Us @ niz fg AT var I<

« WE IS ASIS W3 HOH 996 ASIS RO r9=s YIia3 & g S/

+ W, Hox w3 €9 T'99s ACIS Tt @uf3ar Tt ferit T eg=s ad|

i AT 986 ACIS 89 der J fran R aggs fix ffg firngs
33 I I ACIS €T Sra9=gs O 3T foAe! 96937, 33 W3
&IH3" § fSU31a3 aaet I agus fier frmirer I2r, AS &
Fgg3T U Jm

IS AAS § I 99 Hoge a9ds & yIH33" & wigh'd
sy &3 fmr 31 8I6 § Wie, Hon w3 €9 I99s AdIS
farar Aer J|

ufg Frg=gs ACIS:0.05 3 0.30 YIA3 & 37 3 AdS § ue
I ACIS 7 984 AAS foar Aer I fer et R Adts
TH3, SIH W3 WHST 7% HAtS € WdT W3 283 JI& &9 argh
WHS IS

/S 3816 fidhited 39, U8 U & 39l g ga<t Jl
6 fiphileg 3 €Ug Fnt UA & 39aia HI39 JI

3wt (Jo &3 famr fio39 1 29)

Fig 1 —UPTO 1.5 mm

[ rl-l 1

NO ROOT GAP

—2TO 3 mm

16702
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TECHNIQUE

80 —4TO6 mm

16702

—6TO 8 mm

16702

60°
S

N

60°
N

Z ; 1.5T02
\@/&

—8TO 12mm

RIGHTWARD
TECHNIQUE

—ABOVE 12 mm
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Te Tt fam: 293¢ 38 foauiy ore.
eI @SS A Y=o & 83 &t 3

fesH 3 gme: G5 RY fmre3g oA & gt © fegw &
yfafonr & Aee &di i Ia| fon 38 AT § 83 & a9t 3
gmE T fos & 83 & JI

WO F98s AAS: i ACIS & 3996 I 0.30 3 0.6 SAe
33 It I 89 HAg3 W3 A3 I I6 UI €8 I8 AHAIET ©
9% We TIHG A 9 WHSH 578 VI &1 i3 7 AR
5| 8T It & fomH i3 7 Aewr J. feH & 283 939 B il
VY IIT T J166 § JdE B LI CHIB T BF IO I, A I3
3T dm Ehif A, fog A3 283 § 9 FIT I

I/f3a1 fedimiers9 Hon I996 ACIB § 984 ACIS =41 3
g3 fmrer yias 3 96 Aes3Uded 283 di3" o Aaer J
U3 T3 $ 160°C 3 320°C 3 (T 38 I9H I35 &) Ufast
3 919K 3T FreT rdier J) BfH B Yelu® JT T EmiE, I3
R Jifear 3nms ‘3 Une-Jifdar & 83 Jet 3, »3 I3
&3 Je 3T Aer Ji

3T JT 3 EMT, 2BF § AL I3 Aer grdier I W3 AT © GaA
w3 wEdeHe B8 Ag 1S A Il

13T faad & fawrdhfd3a 1 283 i3 e = miadt &
Herdt € wrg 3 ude ? faad & fanrdt § eanger

€9 I9us ACIS:ET a99s AAS R8 0.6% 3 1.2% 996
Jder J1 fer famr T A IR SBfEa Yfdfonr enrgr 283 996
a1 &t der 3 fa8fa Sn Hes w3 283 © Jfdar 3 guTr yHas
Jer I

wfgar feoit

&g & fanrdt & famd, &a% T wiarg, fegg I3 T wag,
2TI S A'E T HiTT T Y- Hed B8 2 ©f il Arast
1 feg &3t ardt 3

HF T HA JE T [9o9 3 381 5g a9 w3 ¥E uH <5 i =81
T @ edd A & A3 & i I8 Uz =1 3 1.5 fidhited
2 nieg 3, w3 =BUE § 80-90° © JF ‘3 IH II5 B 23|
(39 2)



WLN135112

for 397 fesa I3 1 Acs o8 e 3uHs ‘3 flyser I, widl
=y Aot 3 w3 o3 & v § 39 A 3 g g feGw I
J 539 3 3 fidhileg A& o3 38 =93 7 «F fda9 &
3ot <& fad fewrger J1

Fig 3 60°

VNN -

WLN135113

feAgBece s I T A fesa I3 AT A G Sug I =un
3% ‘3 for § Ut 39 vl 3 T fe@ 7 39 3 fem  Sum e
TUH F=E B 3w a4 I A

WS 5% fiwss w3 2fags 3 goc &9 fasa I3
? fAd 3 573 frmrer It & fogens & 95 B8
fimrs Juer grdier 31

3t 1 IWIAC 3 IS B yF= § We iz 7 AS

fimgs 7dts

gt 7w 3, 3t for & g3 7SS faor AT J1 fHEgs
a3 ASS Ehif B famdf I&:

=t €9 Hags 7ds
g W fings AdIs. 3996 3 foger 39 O3t & We W3 feg
I&| oA & 3™ FA3t 09 It I <3391 for ‘3 o I Aeet

3. fog &I W 73 & I Ader J1 7 & 293 g HoE w3
IH Fae wife © -2y fIfimi © faaie o sist A< 3

=t €9 firas Ads:agss 3 frge fon K9 We Ads fimg3s
&8 gt a3t & €8 YFH33T I foA & I B famt Ro
HeErsy &3 famr 3:

g ot milz Aés:fen § €9 JaHcs wde Adls 2 faar
A 3 a8 forn &9 SamHes ©F 283 W39 ol J1 SImes o
H3T © wigHS for & 5 famdt g S famr 3:

1 SdHCS 22%, AIHMIH L%, SSIMH 1%

2 CIHCS 18%, SIHMIH L%, &I 1%

3 CIHES 1LY, SIHMH LY, 25IH 1%

dce T Fe for 3 ge9 AR Is fabfs g sz A3 e J ug
UE FHI IUHS ‘3 &I I AT J1 feg IUHS ¢ < dce
Yfafonr 3 =ger 3, feg dce @ Ae 899 I A I w3 aH
S WUaT I FeT JI U9 SaTRSs ©F €9 YSiH33 996 feg €9
IUHS 3 SH AT Iider J1 g JfaT €8, (387, aeg, e,
Jar F83 wife S 23f3mr AT I

b foas ASIS : for €9 0.3% I9g6 W3 0.25 3 0.35% 5%
Hge Jer J| 5T © ads oAt 3emi & 393, BodisT A
w3 F&I3 70 el I I Hars § & Tz fom R vge
0.35% foa® € a9 fuAer et Y39y AR I8 W3 S
&8 6 IJ=T g AT J| for O 233 f9fen, urshyt, wans Aefdr,
=57 2 fJR w3 Jed Aod 5278 S8 i3 At J1 A9 5%
ATBE § 30-35% 58 58 g 7= 3 feg feaea AdS
g Aer J1 g ¥y 39 ‘3 3t W39 g8 o8 e gfswr Aer 3

c ¥SIH A : for 9 1.5% 996 12.5% S9HSS, 4.5%
P, 5% EIMH W3 5% ATBC Jer JI for & STAE H,
I T II3 W3 JTAsE 09 J| for feo 39 ged Afge &
353 gel I g Wy 39 ‘3 Fet | feanre e egfawr Aer I

d Wersta #ds:fen § feim €9 a3 Ads & fagr A J)
for g 1.6 31.9% MSA W3 0.4 3 0.5% II=s ger J| fog
A3 w3 U Ufdas T JI feg 899 erdr YyFries &t Jen.
for €t =33 I9Eza W3 33 ynrfiie wife &9 &St At I

e ASSSH AAB:3Y © &5 fir 9 0.2 3 90.6% 955, 12
318% i, 8% foa® w3 2% HEE3aH Jer I for & =93
ge0T TE A3 A I

S © 1=

1 SougyFioy

2 €9 ghtrfes asI3T
3 G 3 ©d

L €9 JGH 393

5 G9sgdsT

6 €9 393 W3 J&I3"

7 JII WaIHA oy

CG & M : 2539 (NSQF HRfOS - 2022) wifswA S8 A=fas fAgis 1.3.52
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8 W& Jy-gumf

f fAdlas Ads:fr 9 1wy fdtas der J1 fors =33
e & YFBHs3 @ wigAa g 31 0.5% 3 1% idias,
0.7 3 0.95% WIS fimgs GAat © aH S e gfar Aer I
2.5 3 uy T miadt fimge fdafea Hed, Aaded’,

FIFGHT B K9 FI=s & g 2 fadt W3 § 776 &7,
B T SIS et R HISTYIS IS Jeainif| F&I3T
HI3TYIS I

AerSta:feg wes § @38fu3 d9er I w3 J9H € 89 § H3H

THTIHT T BiSHs T foane Bt =afamr Aer J| IAfees
Eudr &9 14y fAdlars midet firge =3fawr AT 3l

g ATBE ACIS: 8T I986 AAS &9 5 3 35% dgse Jer I
3533 w3 fegsr €9 J. for fo gaat fenmsT J forsd Aardl
gad g8 39 eg3t Al

firrgzs 33° €@ B7.U3 T HASIAS I § TUPT BE I¥ I3
HHS I3 Ae I&|

W fHHAI3 3396 g% WiH THRI3 33 981 I996
HIS=

IO
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JIer J| g BTABUS § YFies i3 oot o3 § €8 Iemi ot
I3 W3 F&IF" e J| g ABET & U39 § s sger Il

ABEdAGed ABeES Hege J o €9 3uHe ‘3 AAS §
3393 geger I W3 I9H it § ATy JIer JI

THSIAACS S8 TrHIIA & Hgedl €9 3uHs ‘3 g9z
ISt I w3 I19H anft § HeIB Faet Il

fAdtars:fog o3 S 1aslas fermae § g 39 3 yifes
&t gger J| g wH 39 ‘3 0.4% I Wie w3 f9 Age Ier
I w3 A R wiaHiAs o8 He 3 Hdlas IehaAes
FTger J| g §3uTs € B9 fuud I8 us © fidg ‘3 39
3, for 39" AAS 3 wiaHAG W3 I wEH § g9 d9er Il
FIHHFSTIT W3 wWeIIe Y3y § Tage B8 Ppivd §
A f9 Afanr 7T 31 899 yEidn & =ager 3.

feas:fen a3 § Few YEi9T a8 Afar A 3 w3 Pl
&8 ACGHH ACIS AYJ ©f [ fens fami =8 &d 23famr
e JI

SIHCH:SIHCS F&6I3T W3 F6I3 @0ger I w3 89 3uHs
‘3 & &t gEsE

5T FETIT WS F&IIT G TP I

AATIEHAGITZ36H AAS § I6937, 693" W3 AeH' feIdt
= feer I

CG & M : 2533 (NSQF HRfG3 - 2022) »ifswH S8 AEf3 fAgi3 1.3.52



CG&M

wifsnre B8 Afa3s fAgis 1.3.53

V3T (Welder) - A €t :B3fESS (OAW, SMAW)

ASSBH ACIS T fam - 383 AT W3 <83fa8S (Stainless steel types - weld decay

and weldability)

e : for wrs © Wiz g 3 vt 3=

+ 7S € TI9Nlags € UsE a9

+ ss T WfSa1 w3 WIS Yfafowr e sgz6 a9
- 353 AFS @ ygre T3 SR

IS T TINNAISACES H ACIS B, i w3 a8 <
g3 fimge I fore fHra3 33t S YEiH33 @ wigHs AdS
T 593 A9 Y- TIdltade Is. TR oA, ACHS © s iy
TIIMEIS T

s A9 e 3, 7 1% Ji9-Tr938 AHdE w3 Feell J1 oA AT
HISEHE e I, 7 IS © fos™ ewdr AY3 AHIE 3 w3 fog
gt & I ST Ay WRSafed’ I Al Sg3 Au3 I i3 feA
oo sodizus I fig IBE9 58 78 3 wedd I W3 eBf5a
3 g WSS & 837 &dt I ug g I5d 39 ‘3 HI" IS
THM AFEEM R Wit J| TR AHT ITEIC W3 HITE HEle
J9-T3T5 I&| WH 39 ‘3 ASSSH ASIS & WSS ed famH
$ 18/8 ACKBA AAS faar Aer I A feg 83 @ Fins 3
fegrer 18 YItH3 P 8% foas Jer J) fom fami @ Ada8H
NIIE36H, HigashiH wife T34 Afeg 33 83 A =ins Ko
THS 3 A I&| or 38, ACGSH ACS o for 25398 famH
& ‘FeEETRg TE AeadH RS faTr Aer 31 fegst 33 %
fegg g3t &g & Afwr 7 Aaer JI

ASSBH ASS fegg I3t e faaufedm 39 ‘3 fosd I3
HIIASHH, TrEeShH wife =39t AfEg 33 It I&, SusEy Il

o YFtE33 & 91 Aes &8 13 1 % Y33 femrer g2 I,
31 S0 NS 3 28fE II9E ST JT T8 saH'S ©f SIUTH
3t 7 Al fesae 973 T fuwse @ fig & 97 Aes &8 10°
3 20°C ¥e I T Y -2 wag € fesg ISt
SusEY Ia|

yTra:fEx fein famy € U839 gan fAn o fid s89ds
w3 Y Fegie Jer J QussT J) 2BfS1 € €976 Hoss
Y=g § Uet g 3 UAe © gy R9 oo e gdter 9 »i3
737 T I8 UA & II&" J|

fears § I8 J96 T I agla ACaESH AAS fT 98a
A &3 W 5IHs T%a3T € &8 fergg T 593 €9 g
Jer I, for w8 fearg w3 Tofiiar S 209 Aeese Jemi Ia|

e 2 AT IR IBU w3 frfar & 293 gafanr § a9 98 Jue
TE GF 3 A3 A TiEl 3 72 39 €9 &8 &7 I 7El w3
WEA © S 3 & B AS a3 & uBe § Sfcar 9 =H
I Aer grdier I 3t 1 Y O3 99 fearg § e s A Al
TI-TI 3T ‘3 I (MR fx 23 & il 20 - 25 fidhites
J) & fearz & wer 2=4Mh

i fedt

faard & f3nrdt <t faan, $u8 T warg, fesd 913 T wag,
2W3 A3 e THM Hict & -2 Hed g8 2 < filg AIst
(REEASE K EIS)

A3 2 A faard 3 28fda 5g o3 w3 ¥Y uA €% id 24

wiJT 8 Wiedd s & i3 & @ I8 Suz 21 3 1.5 fEhiiea
€ nied I8, w3 =S8UE & 80-90° © dE ‘3 IH JI BE I3
(fg3a 1)

Fig 1

WLN135311

for 39 feBa I3 A A &8 de 3uns ‘3 s I, wid
=fg ISt I 73 T3 & $It § 99 AT J [AE feg fe@m et
J 539 2 3 fidhiles A& O3 3f =393 7 B fa&9 &
fanrdt & oy § Tgrger Ji

Fig 2 60°

o\
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feAd B dses3 TF A fasa I3 $ AR A g Uz I =un
BT IRAG YR 3T a1 3 g fe@ A< S A A § Sz Ko
TUH g6 SE g &t I Al

WHS &8 fiyss w3 =fgs 3 5ot 39 fagg I3
? fAd 3 =73 fawrer st § fooen3 & ags 38
fimrs Juer gater 3

3t WIAC 3 I B g § e 3T 7 AA

AEGBA AAS T WfS1 ffo AeH3™ It § We I
e gy 3 fagsa aaet J1 IEH WF § Y-
996 &% 5g3 e ot der g 3 7 Ads i
H9 Jua AUt @ gans § T &@ Hees I

B3I | IMT A

IS W3 WA § A, ufsn g9 7 I&' i3 e ig &
FAAEIT T =93 II g 2WI 3 Ierfenr Aer IraieT Il

uret @ 50 IR
ERIECOISCRNEESSETNC]
1/2 Y33 fUade 7 ITSEH

% & BT 50 SIS ASHMH IUHS ‘3 T3 Arer grdie
3

ASTE T8 IR Aead A ACIS 39 @78 591 ©f 293 |
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W3 AFS - fere yg= w3 Gumr

< B T IIE wiHSSfed AEE8H AAS § 1100°C 3 G
JGH o3 ATT I, 3T P w3 FIEs MBI IS JHMH
FITEI HehE B8 Y AEd; 7 & wiidar der 3 3 i
feret YFI9us g1e § 49 g8 wad seger J) fon 38 s
yJt I= 3 smiE ASE3H AAIS § <83 U39 © &3 J&-Jdt
Har® BareT gg I W9 foA § <983 AFe faar /e JI

I T AIG § WA § ION-fEH eurar ¥3H di3T 7
Aaer J) foA Hi3T B, s 2wz 13 fIA § 950° 3 1100°C
3% g9 J9H d9d Ul {9 g9 gdier J1 fag ydiee
i FTI=rEls § 2WF A3 A St Hie' 3 uret R wer
f&37 A<

P, HEIE3EH, HigdamH, TEeam, ife (AfEg 9%
TH 33 I I6) TG4 I3 I3 A I B U3 A [a8I 7
R 77 3 & B3 AF6 3 gfow 7 A I

Aea3A AAG T IBIfEBIAAEEH AdS It I
HICHea famit G@aat & fAcssEs 9539 © a6, 283
IIE UdT JELIT &Il IS, UT g W1 Is| WARSSfT fImH
T HSGBH ACIY TOMT 28I 6 WaT J| win-d& I9 faAH ©
AESBA ACIS T 28341 &8 widd I Hisg 3y ©f 233 593
fomug 39 3 A3t A I

CG & M : 2533 (NSQF HRfa3 - 2022) wifswH 38 AEfa3 fAa's 1.3.53



CG&M

wifsmre B8 A8fa3 fAgis 1.3.54

W33 (Welder) - A €t :B3fESS (OAW, SMAW)

fegams <sfdar, 38 S fe@e €t §fdar (Induction welding, brazing of copper tubes)

€2 : for urs © wiz &g 3Ht tat I
- 38 S fe@u & gfdar T <9=s a3

fEgaHe Sufdar e foamd & Wfa I 7 fedaciesies st
& TT8E 996 JE T8 Jud U S egd Fgd S A e I g a3t
3 fodfer a9et J, &t 3 fgams @ Afenr A J1 sans
2Bl T, x T3 1A dgafes dfest & fufanr I
3J

HEBE J¢ guet 939 § wH 39 ‘3 fq S8 dadc & =93
g Yf93 i3 AeT I 1 HO'Sd ISt evaT 9%

Fig 1 PRESSURE

L THERMOPLASTIC PART

IMPLANT (GASKET) *\

e WORK COIL
(]
e

WL20N135411

|

Fud gfridr € =93 8% St 7 I AT <03 AYa3 I3 & 87
IS I 7 QI YErHi B8 1 350 331 7 < ‘3 I I Ial

i3 FIfemr
g8t A S &3

yret & AUSTS

HA3nred € o8 ffd A der 996 88 wWaHHe-3IT3 3
WIAHG-HI3 38 © § g o137 7 A’

39 it fe@et § A T A 3 wiH It B Ae-fam,
3, 7 I @ ez fefder & =93 5% I fan R fegw
© I9r & feug e ewdr Hinfss w3 Hfowr Aer 3, 7 3
A3 7 gfdar yfafonr & g3 soe J fer fami 2 A7 §
afar 7 Y A7 = Afenr AT I [98f fefdar & Aae fe@a
2 13 & Geady Jadt & w3 fe@y w3 fefdar 2 fegarg i
IR g A<l J1

Fig 2

WL20N135412

gfdar € 7 T 3 T o3t § AFe s IS A T K v
Sudians Yfsfanr J| feg A3 & Yfafonr @ AHs I, ud
foeg €8 3us ‘3 Ji3T AT J. 7S 3 T a3t B¢, feR §
T3t g ‘3 g Jfddl I8 A o Sl Arer grdier I
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CG&M

nifswH 8 A8fa3s fAgis 1.3.55

W3 (Welder) - ASS & 2w3faSS (OAW, SMAW)

fifzs St farmt ©f feldmae w3 2Bf3a1 @ 391d  (Brass types properties and welding

methods)

2w : for U @ niz f9 AT tar I<
. fifzs & ggs" 3 9= A
- fifz® & BfS91 I8 T TI=6 JJ|

fii3® <t Juanizs S9-2 WU K9 38 w3 fia T fHags
fHrg3 3, Ao 39 ‘3 593 We YFin3 Rg I9 337 2 A7 o3|
fig & yFm3s 1 3 50% 39 I I 7 15 oSNz suad
I35t § Qussy sg=ger J1 20 3 Lox fid =& fog' s’
it I8 3 Eif =33 It Ial

filzs T fiwse T Iwns:3 T fluge fig 1083°Cc I3
fid T 119°C J| fegarad 3 ‘3 iizs flyser I3 39 &t
H3T fH& frmimer I, flse w g G It frmrer J=am
133 T fiwsgs T g Wi 39 ‘3 950 f39St ABHMm Jder Ji

&%, TBH W3 @A T Iz & WwiE &9 vy Hiass
fia T smitads 3, fagfa fifd T flruse T fig i3 o8 ue
Jur J| fid © aaAs © 96, 283 K9 Jof 29 A Udfict Uer
Iet 3 w3 fAge 39 soer I

for 397 393 We 7 I, w3 ufeH Ji3 7T ‘3 253 B 2
T foy foer J

for & il & femirer S9féa1 § I8 sga grdier Jl

& Wi i3 7w I WiSHIZEIfdeT Be Rg g wiaHAs fda §
fHa wramrels T ges St frer fluss e fig fda 3 20 3
fer & warigTEfddr 8re € 233 fid @ Tmiiegs & et Il
TI fild § S9ag9 vz R ree sgu I /e [ W T3 &
SHiegs Jer J1 319 2 fifd fHngs, fgt R fmiers9 & g7
fagr AT I, 3 &8 IBI II&" I HESS I JI fHEI3
e 7 372 dvr S9v J| 8fg3 Jeedt Y©rs S9% wellal HE8
w3 fla 2 g€ § A9 8 3 =9

< 293 St At 3 vi3 &us S A & I9%a AdlE ule &
B9 BE 2T A S wrarg &8 i wiarg <5t It I feg
fedafea wraa Yfsfanr enrer i3S § 263 a9 YAas J

2BE U3 R Y9 993 HI3=YIs I 335K OAC T
3 fingE if3s & BfEa s 2w Yoo seger I
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Y=g § AUSS 8939 © I5B UA 3 89 I3 ‘3 g I3 HeT
gdter J1 fasa & 3t Arast 1 fg Tard 9 J)

BEI IS UA T ITS S § e @ w3 FBUEY R AT §
60°-70° W3 fa83 I3 § 30°-40° ‘3 I AF B i3 ‘3 FBUEY
WS § we® w3 ged ‘3 9 © e § wegE B8 ydt 3t
flig g 78I (f539 1)

Fig 1

FILLER ROD
WITH FLUX

WLN135411

Y=I © A fors’ § ydt 39t IT8T wellel ge@ fagfy
S Y=g YIHAfonr S39r w3 7F & 393 § W 29T

Imides & =93 I w3 WwfSar s a2 g€ §
"9 3% 3 591
fiss e I=

fif3s g waAg gHdaed A © Ry It 3, oaifa, frg
FB-He 7 gel-fder & I AT J1 39 & €9 YyIHITT
g g 25 der a9et 3, A< 4 209 fix fimas § ot
fegr€er Ji

i3 &g s A fid &8 fomier yar= get 31

iss fg AIisd w33t feu =93 E ga- gat JIE Ia!
o3 We 3917 TIAETT |

3w ffd 590 O3 I 7 §I&" HHfew &9 =331 7 Aot 9
S AUTSfolar € We Agesr gt I°

fHHa3 T B yares3s We fluge T3 fig I

&g It T =t Fosa 3

i3 99 § I J, A Ko ge-uet 3 dissfoa 9 &
THS Il

138 § ITHS IIo" WMHG I

if3s oNNIsfed &t J1 IT I © &8, g Fra=fsa
TE II T3t 3 Y II6 Ay FEEE J




CG&M

wfswH S8t AEfa3 fAgi3 1.3.56

W33 (Welder) - ASS T 2@3fESS (OAW, SMAW)

3] et fardT €t feRm3<t (Copper types properties)

2w : for U @ niz f9 AT var I<
o 3 T faHt @ ™ TR

- 2B feht T Tg=s ad|

fedadedie 39 : for fami €9 99.9% FO 39 w3 0.01 3
0.08% WIHIHG SUIH WSHES € gU R &t J1 (Cu20)I fer
fami T 3t VI SIS U1 Bt 1

StoraiizEas 39 ;. for faad 9 oA ©F 9 8
Aer J| for famy © 37T /38T g J

sz 2 o=

€5 5IHE W3 oA Taa3T.

¥9 T8 Arevd feaT.

gt 9 Iaed SIS

e T fe: 1083 39St ASHMIH

WeS™ 8.98 g/cm3

It ferEg (ic): 0.000017 mm/mm/°C
faafanr €t fanrai(fg3a 1)

Fig 1
1.2 mm MAX
2.5 mm MAX ] [
GAP HALF SHEET THICKNESS
OVER 2.5 mm
GAP 1.5-5mm ACCORDING TO
PLATE THICKNESS
90°
DOUBLE V PREPARATION
OF THICKER PLATE O
GAP 1.5-5mm ACCORDING TO -
PLATE THICKNESS 8
PREPARATION OF COPPER PLATES FOR WELDING §

1.2 fidhited 39 - faaad A 2&7 ynrfiel

1.5 fEhfted 3 2.5 fighitleg 3% - ge du = i & Acd =
50% © &% &9d1 gl 2.5 fishitea 3 16 fighiied - 80°-90°
T g 3E VI

16 fHhiteg 3 < - 90° & 353 ‘v’ fanrst

FSTE Shoit fIH

33t A<t I IAfesd AeE 33, IdA, e wrfe § g B
U ZIr F S5t A Jifesd I3 w3 Yoy ydt 39 -
WITHSEHZ aUd I3 (FUI-THSed wde fesgd I3) farer
gz T fig wog a3 &8 wie Jer Ji
YIg:ad-fisgegd HEds Y=g ¢ dnc © gu 9T A9 a8
faeTiont ‘3 Brg 3T Aer JSus T waa:fid &% & 293
I 7 IS ACIS SE 293 AE @ wiag 3 fig warg 37
Rigre:m3 &3 foaly ge § feerfas a3

‘I A WHHZE A 8¢ § AT 596 € YyIe
g3 fimier WiaHiHs 38 © WaAE s © J166 © d96 gedit

W3 W IIFI' J A9 TIF femrer wirifedis g2 & Ba Ugn
B3I FE8E T IS Tl

Rféan3-u fEghiicg Y3t 300 fiEhics 35 & =9 3
fefda37 33 © &% Hiet € fegdd 1.6 fighites ge ua (fd39
2) 319 3T B M0 & W1 38wz & =33 31 (B39 3)
et 2felar &t ST A

idtenns 2Bfa 5g 396 3 ufast 9n Acs & A3 § St
€9 3UHS 750°C (NI t II9Ts 3% J41) 39 ST iz AT Il

Fig 2
ALLOW 3mm FOR EACH
/ 300mm OF LENGTH

WLN135512

DIVERGENCE ALLOWANCE
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Fig 3 Fig 4
START WELDING HERE

-

200

WLN135514

fesH T gmiT

UHEIT weTH & wiag w3 IBHE e § WT@E B St ATl
J| fog €< &tz Aer I A U3 JI9H AfFS ffg It 3.

WLN135513

WELDING LONG SEAM IN COPPER

2BfEIT FaBI:3.5 fimhiicd Hedl 39 ¥ 398 W3 L

fHghiteg w3 fom 3 <0 Hed 58 /R U ©F 39aid wUEg|

w39 3 WHRAAT SR F 1o I 50 e gt © Hood Hrsd 983
3 Hg IS I w3 Wfda1 3 gme ¥ S I A § 180° AF 3 . FardgyEeT.
HIBE JI9-283 T IR § 253 I BIFI I niF S U i
3T IS A 31 (39 )

fears o faszgs

fefSasr 337 (fA fa ufgst I &gt T AfdaT ffg S famr I)
& Ygrens fovizae feara o oH a9 JI

fog udet At Sfdar a9 & fearg § Jaer I

HOTd Y 98d3T

gatt machinability.

Ffetrfea s 3 Hadalas w3 farse fenmae <
TIaT|

Jig-g=a
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CG&M

wifsne B8 Asfa3 fAgis 1.3.57

B33 (Welder) - A ©t :B3fESS (OAW, SMAW)

gfrier de= € He (Brazing cutting tools)

2w : for us © niz &g IHT var I<
« gfdar dez T8 wlargt & usE J3|

29T IITES v © &% feu A3 I, §03 T8 qustHe
FEI3T, W3 WEIIT, 5 W3 HIHG AEH © YEI90 © &8
Sce T A3 YT's d98 Ial (fd39 1)

Fig 1

BRAZING CUTTING TOOLS

WL20N135711

aféd g8A & Hag3 g8t B, foansT fid ¢g Adls fie &
A3’ f<g ffd Zamrcs Il AHIE3 s9e Ia) ffd A Hille
33t 7 3, AfSs Afanr AT 3, w3 feg ude w3 A giddr
yffamr ewrar g7 AT 36| fog Yffonr ===t =gt w3 =g
gfedar It I Hart 3w 39 3 B g3 fosd - g8 /s
T WS e O Sarger 9, fia Aer-fidy @ I &se J
for whusans € g3t fimier3g o< Aee a9 © AN I
WD AHAIST § 391 &t A3T ‘3 yFe 3 ot Tl

97 & Agr & g7 &3, 7 8 M sce T8 feRmse § W
13 ot foR & 27 fesa § gege I (939 2)

Fig 2

WL20N135712

29T FI9TEs Hat © &% fou i3 JL, gu3 T8 usfie
I&I3T, W3 WEIIC, 5 W3 HIHS AEA © YIIdu © &8
deE T A3d YT J9< Jol g I

A3 3 HAg3 JE-UIH YII9U-AAS &8 100 I <0 J| feg 7
3 FH3 T A O3 3 w3 ASS &8 36 e fimier A3 I
€9 dee & IE YUz &St 7 Aaet 3

SIS g0F Jfda1 g8 (f[d39 3)

Fig 3

WL20N135713

CARBIDE BRAZED CUTTING TOOLS

fHas-unrfde cfidar o883 (fd3g 1)

Fig 4

WL20N135714

SINGLE POINT BRAZED TOOL
3 =g gfrddr miaret § 9e6... (B39 5)

Fig 5

REMOVE EXCESS BRAZING

WL20N135715
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CG&M

wifsne B8 Asfa3 fAgis 1.3.58

B33 (Welder) - A ©t 2B3fESS (OAW, SMAW)

WHHISHH Tt feRT3s< w3 2B3TFSS (Aluminium properties & weldability)

2w : for s © niz &g AT var I<
o wEHiahn & WBFSA w3 T Yfafawr e Tgzs a9
o WHHISH B3I 2 et w3 saAs TR

gt e foer Ja

W 39 ‘3 =93 AT 8 U 996 AAS &8 fige i f3aar
39 Jer J1 H9 Y3t 573 frmrer Iua.

Aaod SA8 W3 BIHS I8d3T gHTT J.

geat.

O wBHIE T flruse & fifg 659°C 9

WEHSHH WIHES T fluss T fig Wigriidohnd &8 G Je
J (1930°C)I

famt

wEtE & e ¥ Ayt g REerm o famr 31
TUIH 39 ‘3 HO wSHIEMH
w3 J¢ HEg3
WIS e HEas

USY 39 ‘3 HU wisHieMH S g3 We-de 99 I I Tt
1% I W3 fAdiars &% et Jet I

I D WS & BT R yrastwesHiah flusge
T 3IUHS 39 Udoe 3 ufgst Ja1 R &t gesen a8 o3
fiuzest gg It I, g worea =i A<t I

frufEnr Jfewr WgHiahH waHZEH 993 3 &% AiH o
A ‘3 wEHEmH wiaaEg & e I ug3 gEger J faaer
fige = g €97 der I - 1930°CI foA wamds & Iaft
It @ TImi & =33 J9a Saft I I A grdier I

WEHEMH, AT I9H Jer I, 5g3 Hydl w3 aHnd Jer JI
e graer

Hya3 f3adis: 1.6 fHghiied 39, faarfant § Arardt & Aedr @
g959 9 ‘3 90° I3 3 FErfowr 7rEr gl Il

1.6 3 14 f@hiicg 39 for § He-283 &3 7 Ao J SHI3
faaTiant § Wi 7 83 it 578 &9 i3 famir I (fF39 1)
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i fiehiteg A for 3 <0 Aes Tom SEt WEHEhH uSer &
Bl B, fafant § 1.6 fiEhiies 3 3 fighileg © ge diu
T BT 90° HHS dt gergT e Afgwr Aarer gdier I3 (539 2)

Fig 1

NOTCHES 1.6mm DEEP
AND 4mm APART

ALUMINIUM SHOULD BE NOTCHED

UNBEVELLED BUTT JOINTS ON 1.6mm TO 4mm

WLN135711

Fig 2

P

1'STQ3

WLN135712

el 1 feT €3 a2 Ia

Y=g & HI33FEE s 573 3+ &8 warisE
T J, for & wiee & 2837 § waliol ST 38 T &
g ug3 & =33 St Aret i J

B S8SH UE3d § Ul &8 s e 3 (uret ©
iz A fRe yzg @ < fJA)

yeg g g7 2 #die 77 ‘3 &g &3 v 3. 7 i fagg
I3 FTIF A A I, 3 I3 § YT &8 & A 3T Her I
g9t Iar ‘3, fag39 fe@ne & Iz J96 BEt 209 WHST
B8 U3 T o'8-5% 33 § A< JI6 © AGI 3T At I



Yidte & 3aisichns w3 fer © g3 €9 5avs TaasT
w3 89 feiH W3 U3 37U Sue Ia| foH 96 94, fe8ne
IBISIT B LF H3TT ST I & 8F JeF Il
gflar 3 HoT BE feBra W3 Ut Y=H § walldl g8 Bdt, w3
A <t vuz § wegE B, 0.8 fHEhiies 3 Gug © 31S fimge’
e J|
IGHET T 3UHTS oH © wiid'g © wWgHY 250°C 3 L00°C 3
der 3, w3 ford o9u & =33 a9 7 ISt Ry S A &tz
7 Aeer 3 il Jfdifdar i3t A<t Ji
WS et fggur 998 A" © F9Ad<Sl oeH W3 Io6I
AEardt 91 &. 2.28/7-55]
WEHIEMH T SBISI S 2 2 Yffanrer
WTA-NHSSIS 2BfEar
NoWS Hed Wids 2BfEd1
TIG 3f3ar

CG & M : 2533 (NSQF HEfO3 - 2022) wifswH 38 AEfa3 fAai3 1.3.58

MIG SBTSaT

fedy fafear

IS WIS BIFT

A5 Ao BfI:

&3 fofdar

B WfFAT

ferdea fafar

WESIHISS BTSN,
nEidhn & WfST BE wrart- NS yfafonr §
WUEgE 8 orfecAods w3 e W3 =8 Quass

U3BW Ired’ ©f 281341 B8, It L3341 [Iefest g3 J Aawt
JgaAs

yTd & Ide-dae, Aag At 91 &8 &t IJed Fie, 3T U9 I
AaT JI fearg oy 3859 &8 =0

IY-YFTRI 1 TY BfI91 &8 a7 Jer I
Wi & I3t wie 3.
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CG&M

wfswH S8t AEfa3 fAgis 1.3.59

W3 (Welder) - ASS & 2w3faES (OAW, SMAW)

Iy e W3 Jifdiar (Arc cutting and gouging)

2w : for U @ niz f9 IHT var I<1
« Y deE w3 dAfdier yfafonret e =9z a9

« gy dee W3 difgier @ erfefent w3 Quuar 573 €| ¥ 99 Y dcT

g g dee Tt Jftar yfafamr

96 g sce < YfIfanr

g W dcE T yfafanr

UBTHHT gy S B yfefanr

WTH-WI e o Yfafanr

IS WrId Jiftar Yferfamir
org g dct - Quags W3 ATfed Queaas
ga:

AC H" DC HHl&"

fedacs uax

AR ad % T A IBAT (AF &9 1L)

foug = fofliar 8=

I, TASTS, B ge w3 fde gl
fe8aca © AHG 3 W3 ffd Y=g &% Sfimr Ifenr I, framer aH
Y § AfET I96 W3 586 T §3UT § T09 398 S8t Bu
i ffgdes el YyTrs a9 JI a9 39, I3, fa gt
fegs @ gu ffg I fam It wraris & fa orar § U &t

A I w3 feafes Jir oae, fedacs § fedacs w3 &% It
Y 3 WIHAS Ugogs © AHdE Jger J1 (39 1)

o3 Y dcE W3 difi fedacsifig fedacs wH 39 3
B BaC3H @ AHS e Io # i A ferm 39 3 Higer
AT 3 afdal fdadz (939 2) © 39 ‘3 fawrg =13 A Ia
7 {3 BEI B8 3 I w9 B wH 39 ‘3 I3 7E B
&8 20 3 50% <O I ISl TSI AC & I3 SISt 7 Al
3, iz &difes =& DC § 39+a &3t 7t J1 et = fog
fedacz § 3 i a9s R Hee a9 J) uas fegs u=t
Bz & Gegdiféa § 99 JIe I3 woler I w3 fw & I9
Y=H 595 Bd gy feg 4 939 f[er I
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29mHes g dce fedacs:fog fa gy des oo fedacz J, A
3 TIG w3 uBTh 87 s Emi Yfafanre’ &g T3famr Aer I
Y dee w3 difater yfafanr

Y dcE @ fedl: 33 wigH9 gaa § 39 3. Jce 38 A
3 e J31 38s ‘3 fors BIrg w3 U9 a3 eB< KT &t
< AfE.

Fig 1 OXYGEN IN

[ POWER LEAD

TUBULAR
ELECTRODE

FLUX COATING

ELECTRODE ARC

e

%%

o
SPRAY EANN -
T g
©
SCHEMATIC OF OXYGEN ARC CUTTING ELECTRODE IN OPERATION g
Fig 2 STEEL CORE
COVERING 7 OF ELECTRODE
ARC STREAM
AND GASJET
FROM ELECTRODE

COVERING

i
RN

METAL ARC CUTTING

WLN135812

GBS Hills ©F O a3 W3 UBIIST DCEN Ae 99, Add DC
I3 AT I WIS & Ao © wigHY fidacs T wiad B,
gE I eBII3 B8 BF WgHS I A F3|



TU & oI w3 uBe 2 faed ‘3 fedISFH § Gl w3 It B
78| f? It o3 st 3, fom § TU 8 JoT TB FIH S
wd g0 fHge v fedacs & 293 a3 »i3 fong g9 23T
Bd 33 JE o gI M

far €t fogfewssT w3 feggsT B8 sc A3 & Hig &3
wigd JffT Yfafonr: B3 wigAg gaR § famg 3. Ji91 595
B AT S AE 39| E6 3 fors 396 w3 e 531 @@< <9
&gt < A,

HAlS & 9T a9 W3 UBfact DCEN A€ &3 Add DC @931 Ael
3

fe8acs T gae Wi o It a9 W3 BT ddc A e Jdl

U $ HI w3 e I &= flrygT Ifewr us AUz J AieT I,
fe8acs IBII § I&' I W3 5°-15° T fegad T § 20°-30°
3 weg) (939 3)

Fig 3
%0“

ANGLE OF START

Z

ANGLE WHEN GOUGING

WLN135813

CG & M : 2539 (NSQF RRfa3 - 2022) wfswA B8t A=fO3 fAgi3 1.3.59

fe8acdzs & ude © Fn 3 ¥ yA HIfdar & 566 © o8 8
G w3 @ J2 yg § da w3 Ji913 I1g= 3 TI B
U 3 R II6 3 [CHs © I95, fidads § 3+ o3 fog®
w3 Jfdlar Gudws & forizfas 33| fe Bicnfos o3 fa w@e &
3T 53 frer B8E T &J1 I, W3 53 FUE &8 HFS 3
=9| feaAg S8 w3 Fwd & i 33t yu3 a36 B fedacs
2 JE w3 AL YaleaH & €9 § arfen 3u
EGRICECH
foafewasT, gurd w3 fegAargs &t A9 a3
FINI JfiaT Yfafonr & =93 6 ST A Aot I 7 I
s w3 Jfiar fafonre’ Qussn & J=
HIAH ST feg <03 sreeriid Ji
feg @9 T3 ‘3 T3 7 AT I frigt § wER-HCHS
dee & fafanr ewrgr deer yHas der J1 (FHS wfeds,
AEGHH AAIS, I3 B, HA6iH ACIS W3 Ji9-a9 T3 wife)
hdlaEsTr3 g dee w3 diflar < 293 St A 3

I 5IA § TI 96 BE

FEST 96 M 996 BEl g © Y=H ‘3 & gegE B -

AIIY § Sice BE

rivets & ICTGT BE

29 foe 38

STHIETT & 5H § T 596 W3 Sl STTgT &l
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CG&M

wfsnA B8 ASfa3 fAgi3 1.3.60&61

B39 (Welder) - A €t :B3fESS (OAW, SMAW)

A< wifegs w3 for S feArs =t w3 Iufsar € 3914 (Cast iron and its properties and

welding methods)

€%n : for Urs © iz &9 3A tar I
o IHC WEgs B39 IS ©F T g9=s 3|

IHC Wfegs B @33 HHls © yafmi 2 fesarre &9 st et
3, fafs fom &9 ¥ Tt Hafo3 393 I w3 FAfcd gergeT
WHS J| TS AAIS & 38" feg o0 3J & WwfEdr feg 45-
eIt mfime’ I8, 32 3 forg 83 i o3t & AT feg & 31
A Wfeds ehit grg gfenme! faAHT GuseEd Ia|

AZS IrAC WTeds

foer dor 3ar

REgsta aAe witgs

&38d STHS Weds (7)) dgad Jerdie vfeds
Jer I 7 A3 W3 33T I JI AR ST BI St Iatnrt
Hadas feAns=! §f AT 986 o dedic © J= < Hgedt
IS Jemit Is, 7 It T JT B Y I AT IS ASS o
BT U w395 famH © g J1 for 9 3 3 4y I9gs Jer Il
faer dor gnfder Jor 39 @ witgs 3 Jer Jer 3 fin &%
A 573 3 &% e I ATl J| IR T eI FII 3T I3
fog ara9=s § wiitds 93 fimde 3 24 &df I &8t 31 e
J| fer fom T dor 3T7 973 7E3 W3 39T 9T J W3 28I
IS WAT &l I W3 WHS &8 Hillad! & &dt I
ferd J&1-J&t &3 I ° A fsgzeudr o 87 YUz i3 A
J1 for 1 © feg @ &3 T Yz »3 Fed Y3t <4 fedu
Jer I
389 TAC wegs: oA I8ad Jerdie »iegs (SG weas)
T & mrfenr Aer J) g g I8 A3t 39 39 &9 A9

A & YU3 i3 Ae J1 $38I weas & Iami T 393 w3
gadl 7SS © AHS I A for 83 § i a9 uerg s=rge J)

A3 aHe wfeds € JeRdd dor 3 fme3g Hills ©
fIfrmit 2 fsarre R 23famr Aer I et ASE I9ga/Jede
? I35 for R Jait Hadtas feimse gs) gn 33 dlas,
A%ad, NAsid W3 TTHSIA I&| ASS aAe wiftgs 9 AdS
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&8 5g3 fimer Agfos 393 et 3 U3 for €9 We Sgasm w3
Iem TH I3 gl Jl

AES Ja1 fider I

faea & fanrdt T 3dtar w3 famiASS 98 89 © faarfant §
f3rg i3 7 Ao 31 GuSe3 9T X ©f AfESt w3 faAd ©
WEH'Y 293 AT I6. WH 39 ‘3 A § 283 595, B 376l
FAFET A He 7 T 37 ISt I 578 N B 7 HIH3 A3 AE
TH IR B Hed 6 fidhited w2 for 3 <o Jeafh for sat
iy 33 ‘3 g s v se 77 fowg i3 7w J e fa fi939
1 &g feurfemr famr J

Fig 1
ALL EDGES OF THE
90° SINGLE 'V' ARE ROUNDED

\ FIRE BRICK

ALL SHARP EDGES OF SINGLE 'V' SHOULD BE AVOIDED

WLN136011

HIE T 3JIeT

Y BJ T S T Al B8 T 3J1d 93 e Io
HIASTS AerEr
IAfesd AeEr

HAGES AEE fimier3d o9 8J &t dad & A3T § A'E
I B TS A J| fon fedt R ine, edfda w3 ofeg
gfHa1 S8 A, A3 A I8l

Irfess ATE fafonr 33, A w3 R & I9 ue9w §
ITPE BE B A3 AT I H HASES ASE ST &t I
' HSE IS

Tc (AY3 faauy )68 &. 98 Uy f&g 10 T =33 i3t
A I w3 i M3 fsau & § WisrAe o3 Aer grdier 3l
for 318 T fimrs Jfimr e grdier I X wraHiAe & Hyst
AT fors & & I= 7 WIHEds eNTT IHHd 283 T Id6
eI



fewa g3:fq 5 fHEghileg warg @ IB A =391 €9 (FU9)
fdlers ae witgs fess I3 fAn <9 2.8 - 3.5 Y33
HStars THS I8 I6, STHe Wtds <8341 B8 293 A Ial
o 33 OIS 283 T3 WHS &8 HEE J1 (IS 1278 - 1972
WEHT S-Cl 1)]

YTIWMIHEST § 391 a9 W3 WaHISIs § Jae BE Tam
gt e v I g Il

A BrEice W3 A Sreidrasse T Sfenr Jer J1 feg
Ugzg e gy e .

IHS Wede B3d1 & IFAS-2BfFd1 GuUdHs Ufgst 3 IgH
A3, Y TS JGH, 8 I T gI ‘3 a3 7 T IS Cl
BE B iSifar 3 200°C 3 310°C ST Jer I
SUTE WIS 60° 3 70° W3 fesd I3 Wus L0° T 50° 2/WI
< &8s 39 Jer grater J1 (539 2)

Fig 2

DIRECTION OF WELDING

WLN136012

HE U 78 S 396l € 293 s9T I8, Ufgst ud3s s8uEy
& B3t it gove AEe © 3 ydt It Idie J U9 fese 99 &
&l I9H 33 © I § izt ‘3 UG39 TBan g Fafr
e gt I

Ufgdl U3 © YIr IF 3 =ME, HY 3 BT O8F 3 H AHG

39 ‘3 IEH I 7 3 fod A'E & AZ 3 253 Hes & 5 A
Heg3t &8 Tt U3 § iy a1 (939 3)

Fig 3

y ROOT LAYER
2

SECOND LAYER

TEMPERATURE OF THE JOINT
HAS TO BE MAINTAINED AT
PREHEATING TEMPERATURE
THROUGHOUT THE WELDING
OPERATION

WLN136013

Tt UI3 & BTSN 996 T IS UlTH U3 © AHG I

Tl U3 § YT 596 3 "miE, B ms I U3 d9s B8
Y3 & ‘3 T wiaT 988 fiH § ‘Une difdar faor wier Ji
e 1 $ g& 7 Bg 7 Hell I3 T B9 &8 29 J IS I S
Je feBifags o3 &t vt

CG & M : 2533 (NSQF HRfa3 - 2022) »ifswrA o8 AEO3 fAa'3 1.3.60861

feBg 33 § Io 53 wigrrg gfowr Fer I o

- B A3 e T T3 © faAH 7 faAH, fAS {3 S9H, 376e9n,
AH3 T (285 1)1 W3 A3 e 8 U3 & Hed (Huas faas
<t f3rdt AR3) (A9t 2)

IS 1
o3 efsa 33

TSI AAS W3 wWFr B JUF A3 I8 A
- B (C.C.M.S)

€9 g9=96 A Affas-
ACEBH RS NS Fds
o I YIfee-dud HfAds A
St w3 R NS e |

03, T wEHiEmH w2 | SBEMH A8

fore HiFs3 AUS Ales A witds
I AfdTs FHE Witgs
sfaedefs IS wifeds

Ufzs, Afflars It &fas
HO WSHIEMH 5% AT
WSHIEMH HiFg3

10-13% AfSlas WEHeMmH
HiAI3

gT8 AE T8 AF 9 YfeaSt (w9Ers), e sfEar 7
1 BT (JI9-feBrs) - T3 A =) BIE T8I (T
H HA UTR)|

I SISt € o3 € Hed, fesg I3 T fowrw <)
My i3 I W I T e fare, We fearg w3 35
&% sf3an

IHE Wfeds € I

foret 3913 we Ji

ENERCEESH

for ff9 €9 Agfo3 393 w3 €9 ufdss YSi5u J
fon S Iaft arafdar ferms=t gl

IHC nifegs flwge T fig A &8 We J|

for &9 AraTrg HHIS AHdeEr I

fimre3g aAe wiftds fan & 3uHs ‘3 IHAT &dt g
Ts

FAC wfeds & Wie Bga3r gt I »3 forg I8 A fHfonr
&It 7 ASET 7 IHT © IUH'S ‘3 WHSE &% oH &t 3T
T AeeT|
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CG&M
W3 (Welder) - fadias w3 A9

wifswH S8 ASfa3 fAgi3 1.4.62 & 63

fadhas fedt S famit - fesmrardl w3 wia31te 3difamit T =gdiaas (Types of inspection
method - classification of destructive and NDT methods)

€<n: £ U @ niz &g AT var I
o 2HC S famit & usts 99
o J9-feamardt w3 feamarat re © Td=s 3|

fadhs & 33:.fadhus T 600 283 T8 ©f famd, AF €t 33
W3 JEL3T WS JIIGIG! T JIELST T U3T BIrge w3 foguds
FIo" J

J9-fesmardt 2/e (NDT)
feamardt SHE

waT fesHard! THe.
ezt = st T famor 3
fegws fodhae

&g 7 Tg™ 2AS
ACHAIY SHS (W)
get I SAC

3JB Y=H d9& T CHS
ISGIrS (aA-3) A
I 3 SHE
WESIHIST SHS

fegws fodhuz (Jdo-fesmardt Sre)fegns fimlams feg
e B8 3 &t e gt 28I FIA IS, AUSS IF TBA W3
JF & =93 JI% JIE FId 39 ‘3 WS T 9 a9 9T I
feg fast fon ¥98 © HI3TYIs fadiue 3difomit Y B Ji
Aer 3

S 3 Ul

IECIRSAST ST

f&féar 8 amie
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Iwfdar 3 ufgs fegs fodiuz

(BUITT I & farH, fedacds w3 Wwfda1 Hille 3 7 I
grdter J) I& &3 argat § wallal gerger J

B3I A3 7E TI AT TBIES JE=3T < |

faetant § uBec & Hedl @ wigH'd &8 B8 At €41 58
faWrg Si3T famrr 31 97 Aes € At AT

AJt ge ura & 7EsT|

feIrz & fotisios d9e sd @fg3 yfdfanr € user &ist 7ret
gt JI

g8 Uy &5 W3 fe89 '3, <8aH W3 E8H T At 9T

I WIET ade T HHB fo fedacs & udfad of ags
FEIHS 3T IS

fedaz © wrarg w3 W1 < AfFST B wigng Hger AfdaL. &t
Ial (939 1)

Fig 1

EDGE JOINT OF
SHEETMETAL
TO BE WELDED

'C' CLAMP

CLAMPING PIECES BETWEEN HEAVY
BLOCKS WILL KEEP THEM STRAIGHT.

WLN216211

<ufdar Sas fegns fadius
J5 &g gafaw & A9 3t Arel Il
B3 f3urfae © o T wiftmis I3

frg A9 II& T S HB-I& BT €9 "IE I II6 3
UfIst I3 B3 § It 3 A 13T famr J

I35 B9 Frgat § wellet gerfemy e grdier I



#ia A Ta™ 2Ae: for 2 & 293 983 Y9 RS, S vi3
UehysTate SF Aig dda B8 i3t Al J 37 1 ffg U3 Sarfanr
AR 3 S ¥ige 96 7 adil 2833 I3, foHe A9 weeset

IHT 3 2AC: IS W3 I fHEger ik agse 60 wife
Aer 3 fog faas' Wan-3 &8 RIS & fimrer Hedt R9 =r
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X-RAY TUBE
DIAPHRAGM
SPECIMEM

X-RAY FILM

SHEET OF LEAD ZERECH
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X-RAY TEST
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MAGNETIC FLUID
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Fig 4
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IRON PARTICLES ON THE CRACK
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PRINCIPLE OF ULTRASONIC INSPECTION
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1.6mm DEEP SAW
CUT ALONG CENTRE
LINE OF WELD

1.5mm DEEP SAW
CUT ALONG CENTRE
LINE OF WELD

NICK BREAK TEST PIECE-BUTT WELD
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THIS IS ONE WAY THE INITIAL BEND CAN BE MADE
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Fig 10

FOR THE FINAL BEND, THE SPECIMEN MUST BE BENT IN A VISE
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Fig 10

FILLET FRACTURE TEST USING BENDING BAR
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Fig 13 FORCE
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FRACTURE TEST ON LAP FILLET
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FILLET FRACTURE TEST USING HAMMER

WL131915

Fig 12

SAWCUT

FRACTURE TEST ON BUTT JOINT

WL131916
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g WIDTHTO
Fig 14 R50 SUIT GRIP

o
o
I

PARALLEL LENGTH = WIDTH
OF WELD + 6MM EACH SIDE

DIMENSIONS OF TRANSVERSE TENSILE TEST SPECIMEN

WL131918

Fig 15 GAUGE LENGTH: 50
R 5 MIN.

PARALLEL LENGTH: 60

i

(TO SUIT GRIPS)

70 MIN.

212 MIN.

WL131919

ALL-WELD METAL TENSION SPECIMEN

Fig 16

LINE OF CUT
LINE OF CUT
FOR THERMAL CUTTING FOR THERMAL CUTTING

3 mm APPROX.
EXCESS WELD +

METAL
T T o 1
— - e

1 .

WELD—7 T S wELD £

100 mm MIN. 100 mm MIN. S

APPROX. 16mm

WL13191A

LOCATION OF ALL-WELD METAL TENSION SPECIMEN (END VIEW)
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1ZOD AND CHARPY -V MACHINE AND SPECIMENS IMPACT TEST
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Fig 20

INDICATOR
DIAL

PENDULUM

TEST
SPECIMEN
CLAMP R

A CHARPY IMPACT TESTING MACHINE

IN THIS TESTER THE PENDULUM IS LIFTEDAND DROPED AGAINST
THE TEST SPECIMEN WHICH IS HELD IN THE CLAMP.
THE IMPACT FORCE IS REGISTERED BY THE DIAL INDICATOR.
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Fig 21 ILLUSTRATING PRINCIPLE OF WOHLER TEST
XWELD D
CHUCK | | \74 L]
LOAD

FATIGUE TEST
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CG&M
B39 (Welder) - fadius w3 A9

wifsmra B8 AEfa3 fAgis 1.4.64

2BSI wIfad3™ w3 B3 © e (Welding economy and cost estimation)
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Fig 1

Z ROOT GAP INCREASED
I
TO3;
CORRECT SIZE AND
VOLUME OF WELD

EXTRA VOLUME OF WELD
METAL DUE TO POOR FIT-UP

B [

EFFECTS OF POOR FIT-UP IN A BUTT WELD:
EXTRA WELDING AND HIGHER COST

WLN216611

Fig 2

WELD AREA WITH 60°
INCLUDED ANGLE

EXTRA WELD WITH 90°
m INCLUDED ANGLE

BUTT WELD MADE WITH BEVELLED EDGE:
60° INCLUDED ANGLE (CORRECT) AND
90° INCLUDED ANGLE (INCORRECT)

WLN216612
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FLAT HORIZONTAL VERTICAL ~
P
RELATIVE COSTS AND SPEEDS FOR MAKING 10mm s
FILLET WELDS IN DIFFERENT POSITION g

Fig 7
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B39 (Welder) - 3tH He® waa 25 s

wifsne B8 AEfa3 fAgi3 1.5.65

WA Hew wad /WS W3 I SIS W'aa :Bf391 8SF fST AIfemrr (Safety precaution in
Gas Metal Arc Welding and Gas Tungsten Arc Welding)
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CG&M wifsmiA S8 AEfus fAgis 1.5.66
W3 (Welder) - 3t Hes waa B 3ar

GMAW AH-AHS W3 AJfed Quads’ © A=-Us= (Introduction to GMAW
equipment and accessories)
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Fig 1

GMAW © Agfed Quads (fg339 1)

1M —=n _
-
2>

S

K= ~

2

2 PP

5 é‘:

‘

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
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GMA Bfa1 T oz (939 2):fem s yfafanr e,
BIF3G Y HE TS HUSWA evd g fedacs v3 =H
Aeg fegdag fd gy Hfowr Jier 3| IgH wag

o3, g I fesg o3 w3 gy § WA Tg/Hea (Y
BwE @ wfFd/dg-wfafaniis dr T =gm evrdr gaftmiz
3T Aer JI

GMAW © Agfea Guags

Fig 2

cOo, GAS CONTACT TIP

NOZZLE
ELECTRODE WIRE
WELD METAL

SHIELDING GAS

WELD POOL

\— WORK

PRINCIPLE OF CO2 WELDING
1 Y=g AI3(f639 3)

MIG BT Ueg AIF Sfomret THEIHI I © Ued Ad3
3 & 3 9 fedacfsd w3 wafsd faaHt 35 593 S5 Aeg 3
I T IS 7 WH Wi WS s 2E I

< MIG B & 3Bl TTH I8 I, MIG Ued AIS ©
o3, fmiersg HHfen &8, &dt I8 MIG U<d AI3 A%
yreg & 293 d9 I6 W3 WG Ued § CV (AfEg 28H), DC
(ffor sde) ued Ro 588 36 1 MIG <3fa1 Yfafanr s&
T I MIG BT Ured {3 2B § fou3i93 a9e 36 -

WL20N156612

fag 7t 37 WSH ASUS AT, 83 38w, # fedacfox 3
& 3T AT J| Ued AIS A whidisH der ager J €9 Tfeg
fe3a23 © STH ATHGS S9m w3 39 < I8 e feusfas
3T AT I, I I9F 39 © W B8 39 ©F miz fHar €9t
J2JM, ureg {3 G frmirer WA der 34T

fagfa MIG Uegd 793 T wBele DC (3feade sde) 3, ad<
T coiies &g whcde g ‘3 + ATIIHI W3 Sdifee
J=d1 fedafca AIde © O3 TR I6 & 70% I oA
ASIIHS UA Jet Il

forer 3BT 3 9 &3 1 <%3d © ATI3HA UR &8
dfamr Ifemr 3, I5 Gan (A wrEede e 70% B
Ar=dr|

fer foami € ued AI3 & =93 SMAW W3 GTAW Yffanr &9
CIEIGISIS]

GMAW B¢l feRH3" T99: Hillo ‘3 50 IB< & Afdar B8 GuUs
A IWSH 932 § 9339 2 Ry a9 B =© gu ST feurfemr
famr J1 2BfIa1 2WSH K9 B8R 20 W< 3 25 W< (25 YFHI)
IS T 33 = 12 "hdiA 3 Fde K9 it wrdit 12u
amps ' 13.3 Y33 391 fog thit T8 T W< whinig s9=
wEede IseH T B 82 ITo™ T &% wudd &9 g <3t
I T 96 Hewdl J1 oA § @8c gT HASt AIS faar Aer
J| fer & Al 2SSH (Fiih) ured AI3 & foar AT Il

fég fer foarmy @ Ueg AI3 ©F °d3 i3 Al IGMAW W3
SAWYffam

2 MIG/MAG &Jd (fg3d 4)

Fig 4

SHIELDING GAS

COMBINATION CABLE

HALLOW FLEXIBLE
CURRENT CARRYING
ELECTRODE LEAD

3
]
]

L N T

ELECTRODE WIRE

CURRENT CONTACT TUBE

NOZZLE

TRIGGER

A SCHEMATIC CROSS SECTION OF AN AIR COOLED GAS METAL ARC WELDING TORCH

ON - OFF SWITCH

: CONTROL SWITCHWIRE

TORCH HANDLE
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MIG S99 =g 39 &% gfsr Ifomr I, w3 fome sy Tfeg
&9 ydor@e I HIsteudn €9 MIG <99 © 593 A'd 24-39
W W3 ACTES I6 Ud §Ia" Afon &g s AHs Il

BEIGT: 99 TH6d T BHad fIffmi T dies I8 Jer 3 7
fa sfiag W3 39 T JIE=3" © WOJ 3 MIG 33 © SJ1sdT i
3 g9 I dTr I

ETI9s BESH IT BH AAY T ACSYH THET W3
B B8 CeBs Gl

I ferrgs =34in femgs @& © 9H i weid se 8= I fa
HSE I ASfdar sus & At €91 o8 udord I J| feg IH
& frior Ag= I A fHor S99 wie w3 I B3 308 < nied
SIHI AUSTE 396 B8 g i3 famr J) f3feBra u-_
IS, fAR fa 319, fifl3s 7 odieg © =52 J AT J6 9%
ferrge =3 feu orgd < I=JN

fou o9d &8 Audd I3feg GT B I H WEFA feu § 5 3
Jut JiFuTd FmHYIS feu/fee Jaft <sfSar & JHt I
W3 MIG feu § vie ufoss uRarisns dgar il A 39% 6%
% QUTEY I&| IIF &uS J8BTI AF W3 I 3 v 3
WS UJT YE's gIe I

fAsafraa fatizgs: I=fest DC W3 USHZ GMAW &9 23f3ar

HUEst § AC 936 & I983 & ‘Has-o9 &8 Quads’ ©

fear § E3mias &3

fauizgst & fHagfa deds faar Aer I feg Yedmt Hger

GBS B HAIr S O ‘3 foIsa s9em 76 (A fa =feg diz

iz /H3%e Ager w3 2WH) [ fHas deds € mdie

T § ACT JIo A9= I w3 i e fide firges © Aee

&g wi@ede § wrenfeadt nigrre a9 Hee J| fer Yt &

Heafad seas faar Aer J| (fg39 5)

3 Tfeg @39 g A3IMIG/MAG SBfEaT Aeniu T 8 fmr
I

i I BT RIS S feuizloz aeer I3 r 39§ 3T
3 TBf391 o790 ewdT @94 A 39 daer J

i SBEFTULIAIIIAIINS eI<BFacTudcgasarcar
3 It BuE BE WIIA1 I B HIT YT'5 I I

C G & M ;@833 (NSQF -HRfO3 2022) wifswA 8 AEfU3 fAgi3 1.5.66

Fig 5

WIRE FEED WIRE SPEED
DRIVE SYSTEM MEASURING
SYSTEM

WIRE ‘ ‘

PULSE
CONTROL

SINGLE MEAN

CURRENT CONTROL POWER SOURCE

-
CONTACTING TIP  [£2:5:

NN\

WL20N156615

i AB&Z TBL rdr I © YTY feusdE yes sger J1 dH
& I B3 3 39 w3 feg whimrdlFt 2Bfdar 2w It
W3 939 I AF A3 AEr |

L co2 9in 83T w3 IIBTI: GMAW/CO2 =BT Bt
B HisfSar 9w 9 83T 3 wrgede T »3 Ig8ed
It BT St A 3

5 W @B Wies: oo s foardt 3 fam feg Tow Gy 3
dgers fofss I€ Ia1 @8 Hies ‘3 fean otz famr i
& wiffar dH/co2 9 = Yye9 & 9 § fou3fas sger i
fg39 6.

Fig 6
| — WHITE SCALE

[

FLOW RATE
10 ADJUSTMENT VALVE

WL20N156616

FLOW METER

6 CO2BREFNBL 6 A YdIeg (F337).aIg6 Iemramrdlg
& THe3a <9 398 gu <O 3fawr T 31 3=, cozans ©
IUHS W3 B9 TE ‘3 HwE 398 gy R0l for &, 398
CO BISTT 9= M2rAT 69 25f3d o790 o Tus I8 I6
3 3t gu R J= gdier J1 c0233® guse I w3 9
ST duer J fagfx fog R Buer 3
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BT oA & JA 33t J Al JI Ad9 BT feade K9
1 g 3, 3t o IgBeg KT Hhus w3 H AT, fiF &
dH © IA3 § Ifemrr 7 AT J| fer B8, &3 I 3 HoE B9 i
I dieg § iaT &8 Afar AT I 3t e &3 <8
I T IS =0 A for S 2%f39 € S ffd as dr e
T Frer Jfemr Jer J|

Fig 7

FLOW METER
CYLINDER VALVE

REGULATOR

ooooo
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CG&M wifswA S8t AEfu3 fAgis 1.5.67
V3T (Welder) - JtH Hes waa sfSar

Yfafanwr @ a8 J9 &™H (MIG MAG/Co2) (Various other names of the process (MIG MAG/
Co))
2

eem: forr urs @ niz &g 3H et <
* GMAW B JJ &F ©R1

Jg & .+ Hits 2BfSer- R dga <t 2g3 sget I R farH 2 Igadt
MIG (s fearge 3H) 255 &% gat gt 3 (J9 =4t &t 7)) B wudes § a9
Y farizaE Ae w3 WzAAe 996 Ut I6 o I9edl § fawge

MAG (Aes widfee dtH) /co2 2afar

I3
GMAW (I Aes Wad 2BfJ4) o wrhifea 28591 - G GuUds O egS AT I EBII A
GMAW & e -2y It &8 i3 o Farer 3: WIed T fSH3gT © f6d39 mins 3 st <8fdar
I Ta

deds govr I T dea S IS S Ju e feusfaz diyr ¥ AW-AHG ‘3, wreAfed Afiiar tiss e 253 HF e At
e 3. for § I3-I83 FBfEar faar 7 Aaer I s wgTEiene § faU3fI3 S9T Ta
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CG&M
B39 (Welder) - JtH ASS wiad <BfSar

wifgwH 8t ASfa3 fAg’3 1.5.68

SMAW HIH=' w3 whusldas' €3 GMAW 2Bf3ar @ @'fe@ (Advantages of GMAW welding

over SMAW limitation and applications)

82n: for us © iz &9 37t var I=41

. HiB3 Aew wraa IBfSI Yfafanr €3 GMAW BT @ efee w3 gars T

o GMAW 28f3q91 T Wudidnst 573 €11

g We faad T 3ndt W3 a8 ACH G & JE Ids
2BIa1 faerfest 31 S0 Y= &8 A7 § der a9 I

U3F 73 HS AHAIST § welded 3T A Aae 3.

frrR a3, WaHIshH W3 fere fHAgS fHAgsr < 2afdar B8
5t 7 et Il

A AfESM &g 2BfS1 A3 7 Aot 3.
M II=gE < v fmrer I

A SH YI &It I3 AT J| for Bt 99 27 3 "me 73T
& Aee & 83 ot JI fearg werfenr
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2BfEI QUaTE HITAT, =03 Fsveg w3 v JIeEs Jer J
fagfa ger © 2fue &% HMsfE 9H @ Ha3 Ygd § UsHs ais
7 HAEr J, I AdET J GMAW SJd! 81391 S8 Iat 3 aH
GG

cERRSEMH Wife BE @33 7 AeeT Il

TS W3 TSt SHIAHS T SH]

far fafonr § Temi @8 HIH W3 WIeHEEs GTwer @ Ao
FTgt © foars 98 Aeg3yded I3famr Aer Ji



CG&M
B39 (Welder) - dtH He® waa 25 Sar

wfsnra B8 a3 fAgis 1.5.69

GMAW @ yfdfawr 2918=% (Process variables of GMAW)

€<h: for urs © Wiz &g 3H var I=JN
o GMAW dgnfleat & fawrfimr 3|

GMA 25331 Yfafanr @ danficerdtas

Jat i3 HUEsT § GMAW/CO2 =SfST1 &t 281 Yfafanr i<g
fegrfanwr A gdier 9

fedacs T wrarg

39 A3 & T (IBE Hgen)

I WS

g9d fouder

faféar nfa3t

HIfepr A

w33 ©f 3T

fedacs Afast

feBads: BfEa A5t e @@ o3 & Hed i3 faw AfEst e
/IS SISt AEt I, BE AT wrEg T 39 T I3 S9a @0
&3 U3 A3 A Io| fedacg 39 < 9239 §A 39S It
gaer J fAe fa 2837 JIF 7 It migEt <

tl'&'B‘?f:'E'WF'F[OB mm, 1.0 mm, 1.2 mm, 1.6 mm ™3 2.4 mm I&I

wfSar Hgen: Tieg dz mits sdc § dads J39it Hger i3t
< fix fors et 999 39 © ford &% =931 7 Aael J1 feg
39 T forA § Sese 3 9o Su-2d Ao & sfEFa a3 &
fera3 fder J1 Viger gfenr famr 88T Y= 5Iftm3 a9s &4t
g5 Jer grdter 3 w2 Jot I HuE B A we Iz g I

e A IS
GMA IBET & Aes3sT fedacs fou ‘3 €8 Age wezr &

fesragsT © 39s I Hger It 519 wH 3¢ IS i3 Aot Ry
&3 famr Ji

Tfeg 313 © TH-3Y JT 996 TISH'G STsT I

Ty }WA: £I GMAW/ CO2 =BT fafanr &g e =73
HI3TYIS ey I, e 39 ‘3 fa6fa g oy fg gef ©
THed T ©9 § Y3 399 He® TiHed ©f fanH § fagoas
3T J| =TI FE TH T 2BSH HA AT Hed, HF < o,

WI T fIAH W3 IT I ‘3 fodsa Jat I It Bar
TSI TB3T TG W IrEI ©F Arget 2

T w397 ©f I3 I ©9 AR ‘3 U Aua3 € 5% gueT
3, S BU w39 & 913 foar AT 3, 283 =13 © wad vi3
=2\ § yIrfes daer J

A9 T T w3T" o I1FT e S Al I, 3 B3 UB T3
W J A JI R 3 wr3er & I3t 20 A I, gy € JioHt
e T we 7 3; e =, y=r weer I w3 397 23 =3
Jer JI 7 w3 & IS 5g3 e g 3, TSI HI T IS
wiggafdar get J, 81 fewag Aes e My gy envrar fuwd J8
HITT § 336 SH Al Bt e

T99 fouge: feg Auss fefe © e w3 fedacs & &
fegarg gt J1 (9339 1)

=g3 frmrer 89 A wige © &3 & Wie gy 3 ‘3 g
/I T3 A I A I, A &8 gt 3 & Wiag T8 W3 W3
HuB Y=H § HoH fHeer I

Fig 1

GAS NOZZLE \

WIRE ELECTRODE

ACTUAL
STICK OUT

TIP-TO-WORK 4
DISTANCE \ AVERAGE ARC
LENGTH

Z

CORRECT WIRE STICK OUT IS IMPORTANT TO ACHIEVE SOUND WELDS

WL20N156911

7T AfdS wiPe 593 g2 Jer 3, 3T 6us 3 53 frmirer fggam
W I AT Y, A X T8E T I Y=Y § W3 59 AT 9
w3 B3I g USMST © I'9& 5 Aaer J

f&a mrae nafafdar gru w8 fagrasnt Aféa g 6
3 13 firghitcs 3, w3 AU TSI TU BT 13T 25
fighites 31
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fedacz Afast: Admi /WHETT Yfafanre' &8, HF © Fey 9
sgd w3 fdad3 < AfaSt 283 =13 < 78 W3 Y=H1 § I3
FIt J| WA 7 3 IIII/TISII IS ©F TI3 TS 7
I3/ IS IABIS T 793 I A3 7 Al J| Hgd € AT
Wi 39 ‘310 3 15° T wieg g=8 A Jal (939 2)

Fig 2
10°- 150 10°- 150
WELDING | |
DIRECTION ‘ ‘
| |
WELDING
DIRECTION

% ZBN 3

FOREHAND/FORWARD TECHNIQUE BACKHAND/BACKWARD TECHNIQUE

— ]

o —

_— =

_— —

o —_

| —

o —

o —

_— =

— —

Y —

o =

o —

—_— =

_— =

_— —

F —

o =
FOREHAND TECHNIQUE BACKHAND TECHNIQUE

ELECTRODE ANGLE AND ITS EFFECTS ON WELD BEAD

WL20N156912
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CG&M
B3 (Welder) - JtH AeS wiad B ST

wfgwr 8t ASfa3s fAgi3 1.5.70

Tfeg 3 fAreH - farar - @u3™ W3 Ju-gu™ (Wire feed system - Types - care and

maintenance)

€m: forr us @ wiz &g 3H et I<4
o Y-y fami’ € 39 IBIA T UusT 991

EiCKCEC)

=g 3T MIG/MAG 3391 Aemiy T fJmr 3 (533 1)1

g 89 A I fdt gfonr=t Badt @it gfiaret s9= Ia|
39" S Ued AI3 3 = J3T o Ade I i Ued A3 <9 Ot
e 7 AaeT J) 39 -3 I @ 52 I8 I8, I94 <t
Sadt & giar Fuat get I

39 AYS gr9d. g 339 ‘3 At 39 © wa'g © AYS § Jue
e f3nrg &fi3T famir I 37 A g welldt serfemr 7 A f3 = feg
fe3ac3 At foaue Wars ‘3 I 37 1 ITEE IBI WUE IH At
91 58 &9 Fdl

Ned 86 MIG/MAG 28341 fsdfews w3 fadsa 39 33 3
6999 et J| Tied IIER Heg T I FEe IsI § HIs
T der J (feg I8In © B9 7 i 3 20 Ac I Hae Ia)| We
Wd e FEiT AT’ © 531 I MIG 2313491 2799 © 96 39
fe8acs & Wl ¥o'x J Aol J1 fod &% fd Hille © o=
e HES & Mt Srggrdt § Qu-fimirdt STTBE T s
Jar

B Jree3 3JH< fHAeH © 573,

IIER IBT: ITER IBJ I BT § TFT I& W3 BI'3I
It § MIG TI9 © JI&t BRI T (fF39 2 w3 3) R &Iz
FIT I&| IBIA § e ora Flemr Aer Tt o:

i 3Ig T g
i 379 S faHH fR & i AreT J) 99 faAH & 39§ 389
J1g< & ot 7Y & 837 I AST! I - BTIIS BE
SIS w3 I3 AH3 39 B8 V I8I
Flux cored 39 &¢I V- Knurled
WEHISMH W3 I &IH 397 B U-Grooved

AJt I8 < 293 d9% T feUd 39 § Juse 3 fat g Tdr
Tfed F9Ee I J1 JHd IBJ & T3 I T e § A II6
s & diSt At J| fog T fedads § I3 J96 B8 Bl
oI &8 A< dI3T A gdier J, Ud 39 § Juse 39 =593
famrer 3Eml &t Jer Irdie

i I TS T8 IBI T fHer AT I Aa &F Jem
T I6 3' H 39 © Ho It & A § Ifomr 7 Fal
Tfeg 3 daI%

Tfeg 39 T wiuEr fage-fis degds fAner J=4r di3g 9
g8 7E @8 forzgst & et 339 < faad ‘3 fogsg a9t
Ug A3 3 WH 3139 < faAH ‘3 fods9 96 Ug AS 3 WH I&

i 379 & I3t - fog fsrizaE foA 3fs T AHvns 3 3 el 389
A& 3 &% Hawd! w3 i 1 ufgst Sfimr famr 3, 999 39
T wag BE 379 & IS ST 37 5% Ureg AI3 §3Us 34T
Tfeg mit3 for3as’ & 39 & miig © 39 ‘3 BB &3 7 Ao
3, i f ey (€ Y=t fiie) A7 mpm (Hiea Y3t file), =
A9 I Ag I Mz 100% T YEPH3 €39 I wH 3T 3
mpm 1 m/min 3 25 m/min Tt 37 <M

39 ©F M3 Aféd ewgr foguaz &i5t 7 9t whitsH ©F Asg
< IS w3 39 & My I & ©9 3 & yIe y=ar (A& 39
o8 IBI T AT I WS T3 $ Barfer 7 fgor J); STfee ©
A3 A AT J

Fig 1 CENTRE GUIDE
INSERT GEAR BOX
MOTOR
PRESSURE
INPUT GUIDE ADJUSTING SCREW
INSERT
\

N I WIRE FEED
/ ROLLER
| E

WIRE FEED AND
POWER CABLE

CENTRE
GUIDE

IDLER GEAR

INPUT GUIDE
ASSEMBLY

OUTPUT GUIDE
INSERT

OUTPUT GUIDE

A SIMPLIFIED WIRE FEED MECHANISM FOR GMAW

WL20N157011
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Fig 2
—
==
WIRE SIZES WIRE SIZES WIRE SIZES SMALL
UPTO .035" 1/16" (1.6mm) 1/16" (1.6mm) DIAMETER
(1.1mm) FOR to 1/8" (3.2mm) to 1/8" (3.2mm) FERROUS o
FERROUS AND FOR FERROUS FOR WIRES 13
NON-FERROUS WIRES NON-FERROUS o
WIRES WIRES S
9
=
Fig 3 L

==

WL20N157013
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i UgH AfST - g3 dizat fo g i Afce J) feg ofeg &3
IBd & AFs 3 et 7 fast fon wfEe ueg § Ty &3 A
3IIBT ‘3 IF Y=g AfdA § AT 396 & formas e 38 JI

i TUH A8 - 996 = 399 & Afdar I 4 =heg fedacs
W3 T YJ' It ‘3 HUS fou <8 TR s Ar=dr| Add TUH
=g3 frmirer AFer J 3t Tfeg fidads Trun Hugd fou ‘3 s
H=ar, He< 39 ‘3 foA § g udor AT J1 AFd Iel 596
S Ae & 9, 3F Tfeg Bacs 383 Us 3 fuws &t A=ar
W3 W3 NS & wefamr Ifg Aaer I

iv AU'E T8N A AT H39s d39 3 U A J&| fog
fsei3gE wH 39 ‘3 2999 AUSeadsT © ASIPH JE 3 Smie
e 359 2 g I= @ A & fouislus a9 Tol

GMAW TfEg 3139 T SHS™S W3 JH-Iu™

Tfeg T HAfSHH NGCHA H 593 WgE © II8< I8H o
ATE § e Il
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CG&M
B39 (Welder) - JtA AeS wiad BfSar

wifswH 8 A8fa3s fAgi3 1.5.71

AWS €21 @ WaAd GMAW, it fewrA w3 asifedre S8t =g I (Welding wires
used for GMAW, standard diameter and codification as per AWS)

€en: i us 2 niz ffg AT uar I

. YTy fEBaS 39 & IArfesd IueT ©HI « GMAW ST TI3hr Aeh fsar 3797 & fenrfimr a3

- fedads 39t & fedmsT €A

feBads 39 - GMAW BE HUTUET I9: TIAIHBI W3 T3
T 39y e ferms=t Y 39 ‘3 39 © forH w3 HillG
Aféar A2 4 TU 2B w3 ugH w3 feBd 379 @it grrfeed
HHls Aféar: 39 T fowd w3 JWfda1 B Barfenr famr
whing/gde Aes cHed & fami T SAST dger JI I8
A, We a3 A W3 ACS8H AdS o <8fdar B8 Tu-
AgErEy J3T fmr J

BIEA1. IBA W3 W HET3 AAS ‘3 HIC AJAC e THed

fedacs fown Y WSH whIH 37
(fughiteg)

0.8 214-28 150-265
1.2 214-30 200-

315 1.6

24-32 275-500

BIFT1. HIdIH 300 ASIS ‘3 AU TTHSY SEt HElles AfSaT

fedads form Y WA w3\ 3H
(Frdhiteq)

0.8 17-22 50-180
1.2 17-22 100-210

fedacs fevrn Y WSH w3 37
(fEhiteg)

0.8 16-22 80-190
1.2 17-22 100-225

SISl I8 W3 W g3 AdS 3 AUSW Wi9d STHIT 3E!

IAfeEd JE:fesg 39 Emif IrTfies Juaet 5g3 HISTUIS
giHar fsarge I61 I8 ACIS B1Fd © HHd R iy 33
3 foge, Wy Jue T A &9 a996 © WaHldds Jda
VISt & TS BH Si, Mn TG ITHZEES Jedll IS
ASIS foBd 3797 & uH Iuo AIe! ST HotsT it I J1 vt
WE fer3g 986 ACIS SEJiaHG B8 ER70S-6 ©f 293

s ARl
g9 3J I
AWS TITNETS A Mn w3 i TH | % ) Zr et
70S-2 0.07 040 |0.025| 0.035 0.5 0.05 0.02 0.05
0.90 to to to to
to 1.40 0.15 0.12 0.15
0.06 | 090 | 045
70S-3 to to to
015 |14 | 07
70S-6 007 |14 |08
to to to
015 [1g5 |1.15
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fedads 39t v foauas

AWS B wgHd GMAW fedacs fsguds I 3 wigAg Ji
€T995: E 70S-2 A ER70S-2 HF E70T-2

E - i8acz

ER — @2z & GTAW T fia 3t It 973 & & =afnwr
Aaer JI

70 — 70 x 1000 PS| — Ug3 Y3t =391 g fo 283 o3 &t
35 HIS1 S — A 3T / IS

T — FcAw R9 =331 Al fe@asg 3791
2 — 379 & gnfeed IO
gfesa goeT, 39 YIH3

ofeg fedads & 9t

MIG/MAG Yfafanr 38 233 7re =8 e fedads &t Jt
A% I A foA ‘3 f5Iggg SJar

1 I3 7 It YfSfInr (BTa9s B, 5H 39 A SBAH Ad 3'9)
2 VI A 7 It U3 < JgE

3 wg € wied A IJ9 <8f3d1

4 Agg3 fsadia

5 B3 28I AHAG Emif

6 Hasla® ferms= w3 89 1 97 WIS B8 A% ¥ Ia|
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CG&M
W3 (Welder) - It Hes wad B Sar

wifswH S8t Agfa3s fAg’3 1.5.72

GMAW ST Ta3n e oo o5 s <@ JtAT T & w3 ferAct <93 (Name of shielding

gases used in GMAW and its application)

€m: oA s @ niz &g 3HT uar I<

« GMAW fET =g ATe @ MSfSar I T & €/
o I AT | GuTaT WS Srfefen T edes ad

« GMAW Yfafamr|

GMAW BE 35 397 et T8E THMT JIHT Tg3MF Fem I
feg wifFa I, YEifsfonrits gt w3 9w firge Il

B3 Aes § Jiedl 3 Su0E S8 HaTd Ia| WIde W3 JEmH
Wi 39 ‘3 I9-3IA T3t T GMAW B8 23 AT I5| TS
o 993 It IBa3T 3 w3 g wIdls &8 8939 I T
Hoss gaer J| frsd, Jghns § A o3t @ 3-8 39
3 WSHISMH I 6T T8 =8 37 T <8fEdT B8
gfenr AT I

U3S O3 o B39 B8, W g8d3T o5 Wiads 39 feasy
JI fom 3 fogre WIS § wiaAg At We Hovs gBasT ©
9 AfESt 3 T99 B3 S TIfEw 7w I wgdis G
JE A &S 10 e ISt I, forsed ASHH A © Ha=S
Jalt T8 Yere 596 SE We wigds IA & 87 It I

B3 HF AT W3 YA & I3 I A oI yIies Jer I
WIS &3 =€ 23 {9 wH 39 ‘3 Pult y=w I I 85 a5
foaarian ‘3 dce & & fedst I s o3 =2 I KT B2
w3 N Hed IR I6| fId39 1 9-29 A w3 Iin firgs o5 =52
W' & 7S § TIAEE I

Fig 1

ﬁﬁ

S

l

ARGON-OXYGEN ARGON

DEEP PENETRATION

HELIUM-ARGON HELIUM

GMAW BEAD SHAPES AND DEPTH OF PENETRATION FOR VARIOUS GASES AND GAS COMBINATIONS.
THESE SHAPES ARE TYPICAL FOR DCEP (DCRP).

CARBON DIOXIDE

WL20N157211
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dIH Aes W9 AU TTHEd YfIfanwr © &% 293 7 T8
WIS I T Aed S8e I 4t Y=m Jer Jger I AU
THSI IS &8 WiSdls 8 T3 WA 578 Jer I

GMAW 38 =T33 AE T YIifafawrsits dnF w3 dn
fimas

IITS IEWIAES-ITSS IEWNITAEZ (CO2) T Wads
&% €8 HIHS I TBF3" JI foA IH § wiedis &8 20 /SH

coze 3 Afgg Jaer J, f& § weger I w3 g Idt fHeht
Jur (gdh) o3 THEd § 83793 dger JI

FIEG W3 ACGBH ASS ‘3 293 A Ial B 1-5 YEFH3
wWTHHS fHEgE S, We Gast © wia'd 8, Y=/H &% Hed
e I3 WSHIHASG 283 dcd § & HUTT J, 63 US § 09
398 gTger I w3 WizIafdd § H3H S9T I

<t 87 It I a6 feg 37t I, feg 2Bz § Tt 3 =9 ST
JI for B, We dr St 33 3.

CO2IA WIS &3 AAST I fog i3 niza 2y-39 gef ‘3 Y-
Y I HIE &% I8 HEd2Eg3 <0 g J1 Hed B3 9%

f8x co g gu2euHas wAfg I W3 Sg3 fmrer fegam
Jer 3 fog ff 8 Ty 27 a werfenwr A I wigHiShH,

AISH 7 S <99 IWETHIZEHT WaAd 293 A Ia)

FNTHIEHT 283 Hes 3 WaAHs § I8 I6! 5T CO o
233 goe A Jaft geet & 83 It J2. BIEA 7-12 YFHS
C02TY fE8 CO (986 HEWIHHEZ) §E A J| H3d™ oY
& Sadt @ &5 Tuel JI

Cco &5 fig 25% <0 dde I3 AT I2WIAIS A JASMHH
8. g 253 T BUZ © 09 Wiss T I96 Hewr J, fonss
SHMT I B3 T AT 3 G I, ersd 283 U We
It I

WIS TITS SEMFATELS: CO2WSTIS i KT fluet Ig
o3 § wiadd Jed R 203 398 gerger J| fog nizgafdar §
Y3 JII6 T HEE dJT I AT GMA Bf3dT 986 ACIS.

WIHIHG B § Afig I3t I w3 82 & We J3<t I waHAs
<t 293 &8 T3 & "I § 8F AT wraAidn 3T Aear g
WIAIFTIE WH 39 ‘3 W3 & 393 # K § WRASISU
U9 39 &t weredr A We g3 A &% 2% 3 <u
WEHIHG 293t Ael 9, 3t 7 IarigEnd’ T fid 209
Hideh fBacz 379 & 293 &St At vt i

I @ =g & 31T T3 ez 39 & famH, 15 w3 T93HS
<t =93 w3 Ay THSI B3 ‘3 f5IIT FI4M

fom 2 forre &%

8¢ 2B USB 10 L/min
HOH B3 YT 15 L/min

3 I3 AUSW IBF Y 20-25 L/min

g3 fomrer 9 T Y9 & &t Har J Aeer I fior adl &
J=T I fog I g AT It T g™ 593 fimrer I 37 feg MIG
T JY 3§99 W 7=

GMAW FUSw THed o T93< 3¢ A9 e din w3 9in firmas

o3 HIfepr @A 53
WEHSMH WIS 0.1 €8 (2.5 fiEhitea) A T Acs THTd W3 B AfETST, Wie-ue fagam
75% JSM 1-3 9 (25-76mm) A WIHIs &8 €T JaHt e
25% WIS
g foos w3
fHrg3 firge IS Jalt [l Yors &3; 1/8 ’T (3.2mm) 3 Hedl B8 287 Y T i fsuisgs
HITSTEMD RISEI) HoTd ACE Sgerel
IS AT, WIS 5-8%CO2 Jalt By AfET3T; fx 203 398 w3 forisIsudr 283 Us O Ja9v J;
T HulAe w3 =g dg, wiggafcar § We dger J; Wigdis © Yarsd 69
CIERSIE wirfgmr fder 3.
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ue HEI3 ASIS | wigdis 2% waHas | wiggafddr & We e J; It F6937 YT a9 3
ASGSH ASIS WIS 1% WSHAG | Bt U AfEIST; Bd 209 398 w3 fGu3Ietdl 283 Us, TUh HaTfs3 w3 =g
29 der g9er J, I ASHBA A ‘3 dce € widls Wie a9 3
WIS 3B ACESH ACIS AHAIET B8 1% wiariine HAgE &8 fag39 gy Afsg=,
2% WIAHAS feamrgsT w3 Wi & T YTrs a9 I
WS 3ter
LICCIPRIERUISE ) HeHes Ivadle ~ wWidds-JiEmm 1l Hie Aes ‘3 399
IHBIEEE I 696" B | fHET3 O3 AodHmH, S8 foss w3
FIIS ACIS WIJIS 20- 1/8 &g 3 e (3.2mm) At flwse 3 bt 65 fEar mits; we-de
25% CO2 fears w3 fegamy; 99t y=a
co, Fuft y=m; 39 IBEA mis; We-de serg
AESEH AAS 90% &M 49 Y390 2 It YFrfes w3 Aet Yge &di; et iFI e a;
Steel 7.5% WIS 2.5% CO2| AL Y= &; JE wiggatcdr ad; We-ue fears; gt oy Afaas
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CG&M
W3 (Welder) - It Hes wad B Sar

wfsne g8 A8fa3 fAgis 1.5.73

SB8IH 93 W'Id BT (FCAW) - eI, e, /TfSIT 3797, AWS © WaA'I afSar (Flux

cored arc welding (FCAW) - description, advantage, welding wires, coding as per

AWS)

€2m: foH s © niz &g 3HT var I<
o TBAH I3 WIS <BIS1 Tf fenrfimr a3

- TBIA I3 W'ad W\fSa <8 Aes gres & fam & forfimr 33

SBIA I3 WIS BTSN (FCAW) Fig.1 RS gy 2311 yffamr
3 i fo <BfET & gt B9 gy gwgr der a8t At 9
+ S83H A3 fcGusd AMEes fidacs 39 W3 =IdHA ©
fegarg AEfUz i3t A<t JI

Fig 1

CONTACT TUBE

NOZZLE

SHIELDING —___
GAS e

/i

WELD METAL
FLUX CORED ARC WELDING

Yfafamr € T e AT J6, WIE'3 He-Jfemr fam (fAm f9
YTd T T A 9 dge' 9) W3 ‘I MBI S, A gt
=g 3R HsfSa < 87 It I

I\ He3 fard FeAw fenmue 39 ‘3 I9gs A, We g3
TS W3 ACHSH AAS O 28<¢, I9Hes w3 62998 Afasmit
&g w391 w8t =331 A< I

TS, AS-HB3 T MeHesSsy ¥ 39 3 I996 AAS
B39 B TI3 AT I w3 R TSI e fawg i3 =283
o eI WH 39 ‘3 A HIBI T &% 5T 3T 5 W
It I

BUIIS: GMAW W3 FCAW B8 293 Ae Buade feg fimrs
TF W W39, B9 @99 W3 AT I5J © foare K9 Ial

A8 J fIEfT I &rs & JE 37 ot I foR 37, <BIHA I3
I BE TI3 AE TV dIF IBIH § GIH fe@End 39 ‘3 °g3
femer Temy U st 3797 S ASIT3HS 49 § Wellé SEgET
Jer Ji

WL20N157311

FCAW S8 O3 gHeES: FCAW R Hes Sreg GMAW YfSfanr
3 HI3TYIS 39 ‘3 FuT J| FCAW Yfdfanr Hes THeg © ©
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famr 31 FCAw Yfafanr &7 379 GMAW & 397 i Afag fsu
StHed Uer &t daet J1 <51 g T 3ITeT Io8 Hger =:8H
37 ‘3 o I G5 ige WA I 3, THeT e et @
THeg R9 =e8 Aer J1 eHesSsy ACs THed © 296
eftmr 7 T g HI3eyss ufgs gy fRe ese I8, oy
IBH T J9 T ‘THan U8’ & Agedt J1 ‘<8an U8’ fige
ST T TBSH A9 39 &S BF B9 feurd fieer I
Fig-2(a) I8, 8IS 39 &S ‘THIA UG’ &t Jer w3 Hes
THEI AU faAH T Jer J 939 2(=h)

(2A)
FLUX POLE

) BASIC WIRE ) RUTILE WIRE
APPEARANCE OF FLUX POLE

TBIA AI3 W' VST (FCAW) © e w3 sarafen &g
WS IH AUSS 996 © 24-3Y 3I1d IS

Fig 2
METAL
(2B) SHEATH

FLUX CORE

WL20N157312

feg A3 i AfaS 3 B7g &3 7 Aaer 3.

I3 BE ASEA A € 87 ot I for S 37t I&St AfaSr
&9 gaemi Io| o fRe mff e & g T3 Jl

It St Ageaet 5g3 Ue Is|

9 A < Ui Aed.

FI3t fBEa1 7 gae BfEar 36 6fgs.

J9 Bl Yffanret @ yarsd fiider Haras36 WA J

@39H 493 39 T S99 fcGEBd 39 @ ved Hge Y=Y
T gfowe! IIA 89 AIHS I6 253 i3 ‘3 Iofam3Ha AT
$ UH 96" W3 T § AfEIST YT'S d9%T, T w3 28I ©
FIftmr B8 3FT T8 @& HtMH T §3UTS S96T HITHS I
s




THSH JI3 3T IT AT IIT96 ACIS, 3 nidE ASIS w3
ACO8H ACS T 539 88 W3 3 HoHT 396 oM
iaEest 3E & GuBET Io| Y='d T Yfaast € wad ‘3 fogt
Jfez 2 gu f9 Feisy &3 7 Aaer I

godis A Hiss 39 ({9 5g3 edh 8y g8 e feRmrsTer,
HABES ferm3T= Jem Is

féemi Il

B3 T U839 »3 IJ fra3 IR Ia| g 39t wigars/co2 IR
Jer IIe I& W3 HHGT BT Wudiarns” B8 gae Je Ial
5|

IBIH JAIF 3T Afgd W3 VI &' farr &g Gumsg Ts)
AfgH fSAH § wH 39 ‘3 3 & de i3 AT 3, 7 [ 383
famy it 3797 (WIE3 Srelel S w3 GIIBUF fam) §
feim fimgst &% 23famr A I

FCAW afsar

AWS D1.1/D1.1M- ASSOI8 IBFd1 A3, ASS

AWS D1.3/D1.3M- ACIOIS BIFI 93, Hic AS

AWS & WEH'T FCAW ST

[R=ER:ECEARCI]

AWS B1.10 283 & JI9-fearardt ifimr B¢t ardig Aws B2.1
BEI Yffamr w3 YoIns vasT 38 fsauds

AWS D1.1 ACIII® SBISdT (ASIS) AWS D1.2 ACITIS SBISd1
(WBHIBMH)

Hiet w3 W
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CG&M wifswA S8 A=fas fAgis 1.5.74
W3 (Welder) - ItH Hew waa B S

o3t T SY-?H Herdt ©f fasd & f3wrdt (GMAW) (Edge preparation of various thickness
of metals (GMAW))

€en: £ s @ niz &g AT var J<di|

* GMAW €I faaa & fanwrdt a3 R

- BFIE famrdt B8t Fu-du famd Ew IwfSar Yfafonre' T =96 a3l

g7 O3 & 3t GMAW/CO2 BT B fIfanst w3 29/ &g s v Se gorfic 58 99 Wes 328 400 3 450 Jer
W3 SEeIH T3 T <8391 B UBT AT § HIBS ATs Wad 3 7 ez Nes wigy 2wfEaT (B39 1) 38 =93 A7 600

<BET Yffanr =har It 7re ST Aer J1 Co2 BET T HHS & Foor 9| SH-3 I S Sufar yfafanret B8 SR

IERCASIRERIS]
Fig 1
PROCESS
MATERIAL
THICKNESS MANUAL MANUAL CO2 MANUAL COz MACHININSED SUBMERGED
METALLIC ARC DIP. TRANSFER SPRAY TRANSFER COo2 ARC
0.9 I — ——T——-I
[ | [ | [ |
16 0.8
——
B | ] | [ ] — | —
L I L

8 N 60° £ /\600 /\ —— &
maVawll i | N ——
B
. 40°- 50° 40
¢

ge =l NaVa] Na¥alanfaYajfanfaVi}
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CG&M nifswA S8t AEfu3 fAgis 1.5.75
B39 (Welder) - 3tH Hes waa 5 Sar

g3t SY-IY Herdl ©f fasd & fawrdt (GMAW) (Edge preparation of various thickness
of metals (GMAW))

€<h: for urs ©@ Wiz &g 3H var I=JN
o B3 &dA, TI6 W3 GuTIT T fenrfimr aJ|

‘aasrﬁ-ww%aaw
Fig1 e ": g3 frmirer fegam: gt J& o3 T fisafdsa 1
‘))))))))))) R
. e e . ' e o ° §
A< I96 AOI3HA Jra<remft
Tfeg 3 & I3t 5g3 fimier J1 ufe 39 I3 M3 g8
:JSH =53 fmrer J| wfe IBeH IA g
iz wiaHdHs (Al wige) 2 fidads WardHs € 293 a3 (Afda wige)|

g3 81| I T gdF Jie.
Wi 3 Ufgst IH & AT 3 At IEA, 3B, o, 7, U,
Wiz w3 Fiedht § g8

B TU ‘3 FIE MBS JA| ISt BRI 39, | IBcI/eHiicd ‘3 AsEa IA T Y= § =08 w3/ 859
T T 33 3IeC § I

A, 5t 28fdq1 39 & =93 a3

39 7 BEId 3 TBIFIN 39 ‘3 38 7 BAIIAC T YT § ITC

IS
Fig 2 539 203t — 253 Neg &g IR S AT @ 53 @ s
3t 7 &84
H< 96 HOI3HL rgesmi
SSEl A It eIl At IH =g & TF & A9 I3

sed & w8 3 Alcd 9Tl did B8 9in Ehif I & Fg 31

WEATUT ST IISCC G HIH IS, IWBI Sni3 I AT T g § 6
3% 23 7 3 fuwdt I& a3 A & I 7

B3 JH. BT 7 M3 A & =93 &; St A Ro T2
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I fefar 373, e, Holl 25f391 379 ©f 293 |
339 7 BEGI 3 WIFI 39 ‘3 38 A A § Tl
TINA e B 3 ufgst dn & A 3 At I, 38, o, Hars, Ue, AfcaT w3
Jieqtt § gee
203 €5 SraHIzTEfdaT B39 379 & =93 3
HFI I 50% 3 I3 TI <F! I I Tl ITE [ SHF9 I9 6u% 3
(13 fidhieg) 3 <g &t 28t IR I &%
RESIEEEE 9139 3ngeT Sfors - B3 T WAEEST
Fig 3 97 575 Yt 399 25w 59 S8 a3
o3 A g uIfE 5 253 Si31
L R
3
HI<T 96 HO'I3IHL gt
TIndHA Jfe. BfIa1 3 ufost I & Az 3 At I, 38, o, HIrs, Oe, Afea w3
Jiedtt § gee
Srargt I el €9 A Ir g w3/A Theg dI3 M3 § wiswre &3
I3 BRI 31 2B/ida1 € T9'e At ‘3 AT =3 § AR AE' 3 I
HF T TIG Io8 IR IF UgoE B8 IH T AT § ez a9
ESIRRSERCE]
g8 3G ©f 293 9T AN It © UH @it IO ‘3 87U § et SH
I YIS T NI fasa ‘3 gy I
0 315 13915t © At g d & =33 J31
=93 femrer ymls
Fig 4 g3 frer il — T3 Nes 97 Hes o fuwss w3
TFI € IS BT
1
||
A JEyAN A
EXCESSIVE PENETRATION GOOD PENETRATION %
HI< 96 HOI3HS raerem
g3 AfeT I fede. e B I gE v g I3 iz werh|
wr3dT & I8t = 6.
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ygeH S we

na

LACK OF PENETRATION

B

GOOD PENETRATION

WL20N157515

39 symls & we — WI Hed W3 57 N foag JusT
SR

WL20N157517

A< 995 HOG3HL Srgergm
B3 Agd3 3wt AHIST 573 1A I Aga3 fanrdt w3 f3mdls 3 ude yers 390! gdiel 9
T <BE 33 AACHS W3 B feAmae § arfer Jue I8 5t @ o
20 3 oYUz 336 B 0 3 15 39 @ wind g © A § HEd I =H
I YIS T NI faea ‘3 g I3
& =76 3 2Bf91 379 5018 3 1idt (13 fidhiles) 3 fo & =
g T e 85 wfog &3 miz T8 w3/7 05 2wen 37 o8| WS & a1 wes,
SRUCAR
Fig 6 939 659%-ag — 283 e 9/ Acs It Yt 39 fuwze
@‘0 / 537 = 2 g2 Ts g o3 & Sfe
HAIT 96 HOI3HE Fra<remit
=93 AP I e, W 2wen 37 gE w3 oita A3 miE weg)
AEE W3d' & I8t g a8 w3/ gErE gH
HEa € Bafg
Fig 7 39 7207 - B3I 9% I T3 T AIYS 7 FH WSS 5

IEEE B HAgd FIe 1

HOI3HE Frg<remf

3H A3T" ‘3 I8 T AHIES a9 ' © I8 € €33 I
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T33 8=farg - B3I BTG B3 U3 T AFYS 1 A WOI &
Fig 8 <
? HAgd JIe I
e I8 O3,
BASE METAL MOVES IN E
THE DIRECTION OF ,E_
THE WELD BEAD é
z
HIT 96 HOIIHL Srgeremit
g3 Afver I e A Hes g AEfSt 2fg JuT 38 #e (Ju) & 293 &3

<831 GUIHS A 596 3 IS AF © &% 2 28I 576
We IFSH I gE w3/ Tfeg 3 Mz W)
w33 < IS =06,

2 IR <fg W3 II W3 WS fgard o JT 2G|
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CG&M
B39 (Welder) - 3tH He® waa 28 S

wifsmre B8 AEfa3 fAgis 1.5.76

<5f3a 2 B9 Jic féde w3 Jic féde & dcIs 995 €mif 39t (Heat input and techniques

of controlling heat input during welding)

eem: firr s @ niz &g IAT uar I
. Jic fide w3 dcd® 996 T IasId T TJEs a9
- It y'fes ws THI

TE-USTT: 9813491 © B9'6, Y8 U3 § fuss T8 fig 33 390
di3r Jer I w3 8R 3 =me iR 3T o8 837 It i3 A
J1 W3 1% T &8 SR (TR § & Wie I edT II9H o3
Aer J| 5T I8 uz™ Ufged3s T 996 geT' J W3 3l &%
&er JT ‘3, Y% T3 w3 TYHIS T &3 fIA erar 37U TTHEd
? 995, RIS & J693" w3 fAsd wadas fennse &
ygrfes gemi Ial

SIS Fad a9s YFies o3 & SFd § ‘Jie yIfes O’
fagr AT J) feg faggs mine I & g693 gfar & &9 ‘3
fogga aast 3. fier frmrer BT Gor J2ar F&I3 I
B I¢ § deIB a9 B J-Jifdar w3 fegun s
f&t3IE wuUEe Ae Ia

BREA YfI3 3= 3 II3 UG B w3 AT i AT §
e & e &St At JI

AUSTE St §IF § Y GIF fIIT Aer I w3 Hger :8H
w3 WlEa1 & I3t 3 [ifenr AT I IS, WA B A
Y §Ir & 293 &t St A fon R 35 onEr I A
J1 (fg39 1)

Fig 1 Y

NON CONSUMABLE
ELECTRODE

CONDUCTION

METAL VAPOUR

RADIATION
( LIGHT)
SPATTER

P
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CONDUCTION
FILLER
WIRE

CONVECTION

WELD
ONVECTIO

WORK PIECE

LOSS OF ARC ENERGY

WLN228011

G971 T ZIHG T A SB1591 Yfdfanr, SS9 HuTs, AHdeT
& famu, idie 3nnrs wife € &8 Sese J1 837 © aHs
B B 7T SIS W3 TIfH § i3 I wirg I T wiewr
BIrgE B, i meEe § Jic foue = Afenr Aer Ji

g fHars un 283 < Jot e o dreer *sfdar yffanr w3
TU G < IHBIT $ T A9 oSt Al J1 fon BE, It T
e 7g 3 =i 291 &8 T § AUSTE 1St et It &
H3T B8 g AT Irdlg = oK a9 AaeT I

WIS 9 3UH® &8 gw™: A & 3uHs &g wisg Jer
3 3t I 3 939 3 Tn U39 RO At J1 i uel Iot €5
gfder 3, 8 39 g s uTt 3 Jot =fder I, 9K S
< i3 ‘3 I I § B3l e Ji

7T AI3 § T3 fBrafenr AT J, 37 283 & 39 § ud<e K9
T9d 28 B 7T I 283 T IUHS &Fa1 famr I, 7 X
WI T &F UBC T IUHS 20 9T .

B3 WA IF 37 I famr I w3 ude T IS wa & < fgar
31 T3 W3 W © fuwss @B iy 3 We 2g 3 g 3uns 3
ydo 7t 3, w3 I A It 3

ot YIrfes 16 (HAZ): 283 A7 S8t B8 <J31 I G
A Heg, VI fodAgd W3 T3eds 9 Foss endr H3H
J At I 97 A T 69 IA 7 SY-39 5IHS Jadt T wigse
gaer I, § It ygrfes ©a (HAZ) faar Aer Ji
B3 T BTG, HAZ IBf3IT &1 9T U I8BTT BIHS W3
IEM 3T T WG JIIT I SH AHAI ‘3 B3I HIHS

TI ©WTT TIATO HeT J| HIHS T & et fide, Yt
IUHS, UBe T Hedl w3 Agas ftiedt enrar ygifes de
I

W3 AF: ffa w3z 77 Ko a6 7 I I
1 283 Ay 7 HaAg o A 9 7gdt 39 3 B sA aE39 I

2 feBrs BEe T o5 SI 9H AT K9 weflans e e
21 AeE flws I 3 Ud fesgg At o8 adt gl Ji
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3 wHY 39 ‘3 fiufenr Ifw I 7 fug @ IUHE @ &8
HIHS Tdg fgar I w3,

L I yIrfes we 7 frufenr ot 3 ug SH 3 3 W
IUHG T8 HIHS Fad' © AUSS [RT I

Y feRm3T=r Jew Ia|

I Yz He w3 Jfeldr @ v 3 fa< soe I

HS O3 T 1939, H HIHS Tad © &311 & i o3 3=<iet 3

Irger J, § It YFres ws fagr Aer J1 &g v HAZ. (939
2)

Fig 2

HEAT-AFFECTED ZONES

MELTING
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TEMPERATURE
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|
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TIME TIME
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HEAT AFFECTED ZONE BOUNDARIES

(a) FUSION BOUNDARY

WL20N157612

KEY DIAGRAM OF INDOOR SUB - STATION
Hag I9E6 AH3S (CE) 0.4 3 0 Aer 3, I It yarfes o
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W3 (Welder) - ItH Hew waa B Sar

wifsne B8 Asfa3s fAgis 1.5.77
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CG&M
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TEMPORARY BRICK FURNACE FOR REPAIR WORK
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IF THE FRACTURE IN THE WHEEL AT "A" IS TO BE
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APPLIED AT "B" TO AVOID CRACKING.

TECHNIQUE OF LOCAL PREHEATING

B
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B3I (Welder) - JtH Hes waa s Sar

wifsmma B8 Agfa3s fAgis 1.5.79
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W3 (Welder) - 3tH Hes waa B Sar

wifswH 8 ASfa3 fAg’3 1.5.80

gt gy WS Yfafawr @ fAo's Guags &9 w3 HiHe (Submerged arc welding process
principles equipment advantage and limitations)
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Fig 5
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CG&M
W3 (Welder) - 3tH Hes wraa s a1

wifswH 8 ASfa3 fAgi3 1.5.81

gdfie WS yfafanr, fami, faais, Quass safie fimas @ fami w3 wudians (Thermit

welding process, types, principles, equipments thermit mixture types & application)

€2m: ffH us @ niz &g AT uar I

- HIHEIC <BfS1 Yfafanr € '3 § famrs a3
 HIHEIC B Guade © fIfmi T =g9=s ad
- USHS HIHEIC BT T A < fenrfemr 33
 HIHEIC W1 &t =93 FI TR

HIfHe BT HoHdic I €3 I8 Nes WaAE s (WH 39
3 wifegs WaAES) W3 g O3 § w8 @@ gHe © fHrde
T8 g TUSd &H J| (SISI IAA WBHEHH). B3fie firges
R MHidhH T BaEdr UA TR w3 wifeds warAds @ wis
TR J AR I8, W3 =93 I HIfHE T I3 I A3 7' Y
Ifrmit € wiarg ‘3 6939 39r feaiétas U833 9o wiH 39
3 U833 ST 7 NZHIEMH w3 ST UISHE S T
firges der Ji

Egfire 2Bfsar e faas; aafic WTE Yfafanr iR 7is I
sE B It B Iarfess YIifopr 3 yruz &St A<t I A
B Nes warag (wfegs WiaAEg) w3 fix o3 wege @8
e 2 fegard It I (iiidn) AT adfie fimge © g
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31 "3fie yIifepr s Wanaafia yfafanr I dfie sfda
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9 g a8 © yars® 12 3 14 fSB8IH Jer J) A 2. SgHEs
T FIT% BAS ACS T SEfoer JeT 3 W3 N8 g
S &8 F37I=T Jger J| fiEs & Uag R ufmr /e I 7
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CG&M
B33 (Welder) - JtH AeS wiad <BfSar

wfgwH S8t ASfa3 fAgi3 1.5.82

afear U w3 Bfdar 97 €t @93 (Use of backing strips and backing bars)

8em: for us @ iz &3 37t var I=41

- Bfdlar Afqun w3 Sfdar 779 2 a3 § MR - Bfder U w3 w9t €t <93 53 €A

yfgsr

Gy & BfET SO A Afowst I W3 FHEG3 Sdamit/
g3u = fearz § fouisfas ager I fearg w3 Aaos § We
96 TE WHT Sfclar Y w3 gfdar 597 & @93 a9 Aae I

I 59 HaT =93 7 IS

Fig 1 LONG STICK-OUT AND
ARC LENGTH

CORRECT ARC LENGTH
AND STICK OUT

ARC IN ROO C ON SIDE WALL

WL20N158211

Fig 2

b |WL20N158212

HElACagd T &317 20 3 20 ISfdar 3nHs 3 derde e
&8-5'8 &g T ¥E 3 §I39 Jer I

3 Jdic drede w3 gfEar I T YF= ayS it ArE B
HI3RYTS 39 ‘3 &t seBe

TG T YT WITH T JI9H T <3 Al

Fig 3

WL20N158213

Fig 4
HOW TO REMOVE BACKING BAR FROM BUTT WELD TEST
» @ »
| ; |
| |
T
8
| |
S
=
Bfdar Ui w3 g9t & <33

o3 T i gaFT, wHSHACH, 7 I3 JI9-ASEHIS NI <3341
< Ags3 B9 s ng © ffg 3t 7 31 Sfdar e & wfenr
Her Ji

dio-feGritas Sfdar aug Sfdar Ads & BfEa €8 waAs
I3 7 d9-feBritas Afdlar I feg 8¢ =afzwr Aer I 7
B Jer Il

gt It W3 T3 § AT S w3 FUCE B, Hga3 AF ©
&8 BIe AES3 © Usd U, 7 fidae a1 w3 fedac din
<Bfdq 99 e A7 © << ufimi € fedy It ardt i miarst
H Quagzl

g g 3 Sfdlar 2y € =93 € A3t AT 9?7 WAds =T w3
GIERESCH
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Fig 5
FLATTNED COPPER
TUBES
0
I
e}
=
Zz
o
3
=
Fig 6
©
I
e}
=
Zz
o
BACKING BAR S
=
Fig 7
FLATTNED COPPER
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~
N
«Q
0
=z
i=1
3
B

THITeR SfdaT Afgut & <93 WA § BT uA 3yt @m e
& JI6 T I Fergel I w3 €32 UA 3 HF § WA w3 T
gT8T & Aga3 § WGl 3 (3 waHad Ier et I)1 Afey
-2 FaHS W3 &I T 283 Sz widS B FE I
T Aogae &9 GusEg Is|

Fig 8

BACKING GROOVE
%2 "DOOP BY %5 "WIDE

COPPER BACKING BAR

HOLD DOWN CLAMP

COPPER BACKING BAR BASE METAL

BACKING V GROOVE 0.030°
DEEP BY /4° WIDE

g WL20N158218

T 79 7 Afcy T §TH g UH T AHIES JI&T I
T3 HIF € SH3IE § HAas STt I UdUIWs 39 ‘3,
i Sfdar U wrerd It I »3 fi? &t W3 yor I A I,
ferd gfemr 7 Aaer I, w3 B Sfdar Afey Az = g Aard
fJmr 31 g Sfdar (Aefoy) o3 T i cag 3 7 gt I8
O3 $ ¥t 7F (A7 ) 9 cuae 3 Jae st g 283 A7 ©
fUsd uA Iftpr Aer I g wedt g8 Rg Hee daer J fa
=SH He & Hed € 100% 283 (Y Yy=H) e fe8H s
famr I
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Fig 9 SYMBOL

BACKING BAR

BACKING CAN BE REMOVE
AFTER WELDING

WL20N158219
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CG&M
V3T (Welder) - JtH SITHSS W BfSaT

wifswH S8 ASfa3 fAg’s 1.6.83

GTAW Yfafaw™ & Y 29" - AC/DC BSI - AR-AHS e Tgd3=f w3 Wudidns fegarg
w33 (GTAW process brief description - difference between AC/DC welding - equipment

polarities and application)

gen.fer us @ niz <9 Il var J=t
 GTAW Yfafawr e Ao €8

+ AC/DC 28391 A-AH® w3 Usfadty fegdra ni3g <t fowrfiw a3

+ GTAW © 2fee w3 sdAs SR
* GTAW Yfafanr & =93 53 €A1

Yfafawr €@ F€t 39 & (fean

A SIS WId B39 (GTAW) T fefsaw

GTAW 28141, Tn fene gu < 5g €8 1940 R9 GMAW & 3T
fesH3 <3t et A

GMAW T feamd HHAaS famH St midem, fas fa wisHish
W3 AT < 2BTE R e a9e S8 o I GMAW
< =33 A I8 3 I O3t K9 28 I1E I ] 3 Aead
Isa W3 €9 s Ads|

GTAW g 39 ‘3 TIG (SIHTS feesde A 2sfFa) faar /e |
Sl @sfdar © feam & €3y g=8F < mHaE & =593
¥ HHS 137 J, 7 1940 © vId 3 ufast ¢t Afowr A M)
2ofar 2 39 guF =T, St reg A, WE' 29, gfenret
THSTIHd famit 3 1id o € €8 e es ued Ad3 R9
T3 L T

Ay AEarat

TIG =314 e BT Yfsfanr I 7 s ueg /I3, fFa disfEa
dH 3 TIG 290’ & 793 JJe! I Ued § URd AI3 3 TJd
dfemr Aer 3, TIG 299" © 3ot w3 ffx SamHes fedacs § fiesr
Aer 3 i o9 Qg fde oz Aer J1 feg James fedacs »3
TINdtA 2 fegarg e fedafea gy gerfmr Ater J1 JaHes
W3 TBIF Ho § I H8I (fagc IH) e i end o I
3 gfmz Iftmr Ater I fedafes I 30000 39 T IUHG
der g9 Fae 3 W3 o I 993 390 AEeS JI9H I Ader
J1 W3 Ys T =33 oBd MAE! © &% o e’ 97 1w &8
3o B8 i3t 7 Aael J

TIG Yfafanr @ Trfee I& -

[ECICCISEASHY)

SIA W3 J9-SIA U3 § B JI6 T Wl

YT'g & =33 & dgTT 7 ARG &dl 83T

I YB W3 SAACS ©F I 396 B8 MsfSar A <
33 F9T I

& TIG 283 § I fezami &t a9 Trdter

6 St et Onit &t e g Ug B e 99 AeeT 3

Fow N

ul

TIG Yfsfanr e 5g3 frmirer fowisasuiar yfafanr 3 g e
B3 $ 839 J fARG w39 ‘3 5g3 U A JE YIS AT
< 87 ISt A1 TG BT § TAS w3 wreAfed 2% IIH B&
I3 7 Aaer .

yfafanr & 2g<" (Fig 1)

Fig 1

ARGON SHIELD TORCH
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GTA WELDING

WLN238811

dH Zamcs wad W (GTAW), g James feade A
(TIG) 2WBIE & faar Arer I, B yfafanr I 7 7 dg-wuzuar
Zamcs fedacy w3 383 dI3 AE @B fJA © fegas =
fedafes gy der aget J1 I 3 yFrfes o, et I8t o3,
W3 JaAcs fedadd § GTAW S99 ©var ydl Ae T8
wigfHs I € fia du8 g TEHss © Jiedt 3 sorfonr
Aer 31 wfFar JH (e 39 ‘3 WIdls) AIIIGH IATfEEd JIEt
fSg wiisfonwiis 7 we I MsfEa dn 283 § =8 936 w3
WS end T I ST HIIOH fennset § S9d SwE T S
I J| W4T I, T & wigars w3 s, Iarfeed 39 3
Y &t FgEmi At Sl AT &% HFemit &t Ia| §I A8t
Jig Jer &t 9T

W3 YTl I6, =83 § U © <9 3 <Y fo & wifgmr e
JI5| IF AESM fT w39 & 3151 § =0rgE B8 IEigHs IR
HHS &3t 7 Aaet I

GTAW YfJIfanr 3000 ° F 3& T 3uHs der a9 A<l J1 99
fH3e TgndtA § gt [ J) Aad 283 Hege B faga Acs
& 87 It 3, 3t ford JH @R 39 &8 Afgnr 7 e I =
ferg WSS <3t Yfafanr fg Afawr 7 I, 7 I9
AfaS (f9 i 53 ritg 139 < 293 s9a Afr 7 Ader I
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GTAW & 233 AIIS, ASGS A AAS, oS fHEg3, Trdidshn,
3 <t 353 II6 B8 S A I GTAW 85 6 a3t § & i
oA &8 17 Aaw' J R o i3s3 ii3s w3 ASa8H AdS 3

I 7SS B
e Wwfsar 2@ ofee

Se(g3 T - TgndiA § 37U fide © fotisae & fatisfas
I & wiigmr fider I fre &3 e 89 a1 3su-ygries

ne der JI

I8 73T & - for yfafanr @ &8 yIro o8 I8 337 o
for & L I8 263 UB T 2834 T fgrdiae § wHUHS

I a7 i st - TU @ U'g U3 T J8 ITeEST
&l $IF I96 Bd Aled © ad @ I IBEs adt 96
W3 Add W3 ISt 7 It AHIIS ISt 3 HE3 I 3T aE
Siamrahet Jer &t g

B O 7 Ooff - I9 Wigd-<81391 Yfafanre’ i fa Afcs
A SBIA JIF <BF1 T HaES, g% U¢ Jer I Iol IS,
B S A I SF O3t R9 U3 7 33 R 9 E13,
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AT I&5| W i w3 IsAe § TIndin 3 Gor @8 fan
2 ¢ 3 T3 39 wella! IT76 & A et < Ay St
JE I, ¥R 39 ‘3 B HH3 A <3

foam & I9 gy WA Yffonr &8 frmrer a3t w3 T3

II6 B AL A st I
fimae § 283 d9w JI
danited StAt wraa WBf3T AC wW'Id 331
ECER IS A WIS WL T HAE T HUS | AC WIS 2BfEIT eI HU3 ISt e uegd JH WIS
fammer | WfET &8 e J|
FHASIT S Iy B3 < FEs 3T we I AC T BT AT TY BIEI 73 203 IHS Il
IGIES A Ty B < B9z 69 3. AC T 2T I TY 2BIEIT &7 We HiJar I
T Afgg3T S gy WS s Afgg gy der 9! | AC T 2BfId1 g Uer I3t o wAfEg 3.
3l
Fg A WId <BfE9 B8 FFT WBfEIT AT | AC T BfE9T T BfE91 A'e Igar 379 I
ECI]
Gudns S wiga BT T SH IoT I AC WId 2T T K B9 IfT3 I
feBacg S ead ISt | St wgd WiFT R, g9 fami 2 | AC gv Bfdar €9, e A3 fedacs & =33 ISt &
e fedacan, I< n@ w3 Je3 fedacs | Aael JI fog for &8 J fSEfd ade 99 Ja9 © &% HIr39

U3 IIT T 2BfSIT

Ul &Hs® S913

I3 7 Ao Is faBfa

AUSTE & UBI9S & Sefenr 7 Haer I
fe8ac3 T wioas.

Usd I9r oF WwWf391 B FAT g
[/EAT § Iorig KA 7

i wrad 2WfIa1 © HHS 3T, fedacs
TN ST IHS I I W3 IH AT IH
g JI

S wiad 2Bf3aT i =93 A @8 S
AGI<ed B I e I& w3 forser

fog =09 gizseg I

A Aadea D 3 frer I3 A
Fy-Tym T IO & e J1

gzc Aw J|

AC W3 BIFA & W 39 3 USH IIT T WS B
I9rig adt &5t A

AC T BfIT1 79, a3 W63 © 39 3 dH I3 Aaer I
< fa 79 983 v3 fore 88c dH J9v Jl

AC WIS WIS f9 =93 AE T THIIHT ffT A
fIs8s @& fJA &df I8 I& W3 f£g AIs Jer J

et THTIHT & dH3 We I &8 &t fom & A Aes &
B3 & ue I

CRIg=rc DC T 2BfId1 €9, gU & M | AC WIx 2BfSdT © HHY &9 wigd I8 T mifimr der &dt
JiSt9 It I »3 foHg WES 78 deds | Ier I
&l 3T 7 AT
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YIS A < S Bt 2o
95 ¥a T3t § feds <Bfa ags et Tt
e Bl @ sams
I3 Yfafanret &8 It wr3ar < a3t
Ye a8 T3 7y 996 S T
Jg-nigr T IBAS ff JFer gad Il
J9 Yfafanwret &8 gHaEd UV 35
AH-AHS € 84913 J9 Yfafae &8 30 J Aae! JI
A3 939 R9 <8fa1 Iae AN Aisfdar A & argue =&
AT I W3 WEHHS § RAEUS I3 AaEl 3 - 939 $ Ieed

FI N3/ WBfFA© Y& w3 JiAt § I8 B¢ T ‘3 AESA
HEgTAI Jeedl ©f @93 J91 A e I

GTAW Yfafan w3 Quags

TIG 25fS9r QUaTT (Fig 2)

- ffg AC 7 DC TV BT Hits|

- 338 I § AIBE &Y A 839 7 AgS3ST § SOeT
— i g S SedeT

- fig 7 eites

- B Bfdar Tgv (fe8aedz I839)

- JHes edacs

- BfEafasg 3

- feasfud ATfeS GuagE

- I3 383 fFa1 Sudna’ Bt Int T Ted M1 fHAeH
- ge Jdignde (AfdY)

Fig 2
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A DIAGRAMMATIC DRAWING OF A COMPLETE GAS TUNGSTEN ARC WELDING

WLN238921

Y9 AI3

TIG 2B Ured 73 FFrd A3 it gfoniet e3AeTIHg fam
3 993 89" Aed 3 J9 99 I6 o IS oS &% =93 a8
HS 3T 1 Ued AI3 § TIG gfse © 39 ‘3 T3famr 7 Aa, fid X
€9 it gfse w3 /7t e Fadterféa gisel

TIG BTSN T YS IS Barsdr RS fiadh F I Is, ua
IISBH TIG IBEFI Ureg AIS' © WaHG & TIG Yffamrat §
TS fSH3gEda 3 209 U9eEs g €37 J

i 3% 7 A9 TIGs g At gt 9 €9 g I fa §g cc (drde
gde) farH © ued AI3 Ia| feAer H3se I fa fAige weede

WIHACAT Jt Ured AJS amps & f5e31a3 a3qf 28eH <Bfa
gy ¢ fedu @ g 3 U9 7 It J=ar

A3 A3t ©if feAsTe: wiicdc B8 A 25 whig sge
A, 20 RTBCH 3 25 2@ g B IT9IS © &30 =+ 135 amps
3 126 amps 3 WuIA K8 it wrah WS K8 25 YFHs
< ISl o, A9T A RT <8fdar ade €8 fHde 6.7 Y3iH3
I Iet J1 for 397 Aad 2839 T < gud § ST I,
A &% 2geH f&u 3=<IE It 3, 37 ddc Ko gg3 We 358!
IS W3 B3I T JrEL3T geH o A4t for Hilts ffT ade,
< fog BF STBT J, AfFg Hienwr 7= I (Fig 3)!
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Fig 3

VOLTS

WLN238931

AMPERES

fer & a1 I 7St A3 faor Aer J1 fom § dRce sde (cC)
yed A3 & fIar e Jl

for fami © ued A3 & =93 SMAW W3 GTAW Yfsfanr 9
A A I

GTAW TE TgI At BfSa1 ade ol famt

7S TIG 891, 2891 iger © {3 feasu I6. @9 g5: 3fedae
AEI3T € &% guUse adal figst &9 g9 ffa @ Quular, o
3 SIS I5| I farH w3 feret =33 ‘3 i arg, Gudeg
& &t BE 7Y 3 i Higer fam <t It 936 R Hee J34f
TISIHS Tt foaAH ‘3 Tg3 Y=< uredit

UBfget famd S oy feRms<r feurge asl

DCsP - fidt diger fAdt Usfadt (Fig 4): (Samcs fedacs
SAIIH TIHGS &% giwr Ifemr J)| for faH T gsams
it fom © Wi viger Isans R A8 3 <0 =93 A
J. SIHCS T FAITIHS IHIAS &8 g3 I &% fog fiAge
30% YU3 FS9T

f&féar @I (I T forer H3BH I {9 ZaHcs DCRP &8
391 Jerds I

Fig 4
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WSHES AdE S99 dl | &

Y €9 3U AZSs 70% IH B3 ‘3 30% fedacs
eni3 3

e fami EiRA LAY
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Y <9 37U HZss 30% I3 ‘3 70% fedacs
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Y=H Yo qyeT, 9T

fedacs mHdEr CIE |

DCRP - 3"fedde ade faean UBfad (Fig 5): (Sames fidaca
AT IHS <IHeS &% g Ifemr J)| for famd © Isams
gg3 Ye =33 e I faefa fmrersg Jiait Sames ‘3 det
3J, for 33 SIHCE WA &% IOt 3 ELUT I Aaer I w3 AF
Aaer J| DCRP i 53T, B3 Jardls f3ng ager I w3 Yo 39

‘B W amps ‘3 HY3 It I%A AN ‘3 =If3r AT

Fig 5
DC TIG
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A7 R A .
Hoer famd E1RIR L RY |
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fedacs AHdEr gar

WLN238932

AC - WBSISTETT ade (Fig 6)fmie3g fde o3t i fa
WZBHISHH W3 AITSTHMH FE 3Tt 2BIT Sde | SIHSS
& It T fede iR o3 Aer J a8 AC 2 3daT e s ui
3 uA A Il
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Fig 6

WLN238934

I, worg AHAIS 3 SaHes 39 2fd Aear foA © &3 & vag
AHAIG ‘3 1R & wiaArelg € OHE § goe U=dT 3991 gy ©
for U § Aed wigr e Aer J1 iR fa 3991 €F g Sx At
3 i S9mes &difes I Aer 3, i8ads (IBfdar ade) 2Bfa
29HTs 3 9H WIS 3 2 A9 gag & frm uA § AC =<
TIH T Y=H i foar AT I

fagfa Ac gag g wid ynwrfie 3 Swer 3, oY 99 T% AT
J1 for § 37 foB S &% e 7 Aaer ) for g 3
T §IF JI9r 7 g S s A

HF (€8 S9993") & Fre-UsTe| 89 Iaaa3T T <8 fSaT Yfsfanr
&5 993 W 7Eg J; fon T dH 28fEar ade & difers 3 fagfa
oo His I Bwer J|

wemie § WIHd TINNH § SIHSG § B9t 3 1896 SBIS9 T
& Hg 996 B8 & I3 Aer J| feg Qo miadh ‘3 Hee
FIT I i St ARTSHS Je Ia| Wenle Aege ©f
33 Tt BF Jde 3 & A3 7 AIE I 3T H SIS §
TIndHA § gIz 3 et <Bfar ade gg o3 7 Al

AC - WBI&IEdT Id< - TII1 2= (Fig 7)

TJq1 2= 30 5g3 e fsuisgs T ot Jer I3 e I9
B9, 7 209 = H 996 B8 fSH3Ia3 o3 7 Aaer I

g =9 A< WA ade B forfaz »hiidw (wars wits ‘3
foggg agTr J) 3 QU J AT I 3 HF § e JI3T 7 AT I,
A &% 2BIEA § HF © w8 2w & 139 3T foh & Jia &3
THEETH 396 © &8 7t Ifemir 7T HeeT J)

WIHIS3 B3 H SIB (Fig 8,9 & 10)

AC H38& fatisge wnuded § T © Y=H (EN) w3 SSifédr
WIHG (EP) 31T fegad A3B6 § wads ada ©f wigmr féer
J1 3% foneded’ [F8 Aed fafanr € fowisae »i3 erdis-fe@idar
&E 30 YIH3 3 99 YSH3 9 € wgds EN JE I8

Fig 8

WLN238936

Fig 9
9 EP+
40% CLEAN

EP-
60% WELD
-100
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o
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|
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|
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T
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|
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Fig 7

B

CURRENT
o

WLN238935

1. SQUAREWAVE IMPOSED OVER SINE WAVE

Wfsd faragl € WG &% AC 81891 HEls' § gt 6 3941
U &S g 3T 7 Aerer I fiAG Square Wave foar Arer J

Fig 10
AMPERAGE

PULSE CURRENT

BASE CURRENT

SECONDS

PoksE CURR’II'EI'I:IAE / \— BASE CURRENT TIME
T IIIIFITIID)

WLN238938
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gT996 BE, g WUITI EN § 60 YyIiH3 ‘3 AT IIT I, 3°
ferer 1389 I f4 AC BT T 70 YFtH3 o €9 @I &ar fgar
3, 7 9 10 YFH3 Ba9 Are &9 faar I

UBHS TIG (Fig 11)

for faad © ueg AS3 &9, AUST a9 AfEd &di I 3 w3
fog I&& a9 3 €9 Uud I3 §3am-ggmi der JI g a3 e
3 T e T args Seer I w3 for B¢ fearg ygre We J=ar.
USHSI TIG © Ifee 96

1 ¥e It &% f5I39 y=H

2 e foarz

3 AfEsSt 3 99 <5f5a a9s 28 3 fHu39 feusgs

L YIS AHAS 3 SI3€ SE WHS

JoT B J - TOT Ae-wY I3 W3 209 Wuded e

% AR 3 - g I AN @ yIH3 = usH g wedt 3, 7 fog
foti3faz Ja<t I & S59r€3 ade ‘3 7 3 ufgs' is ade

ot 29 &8 778 I

UBH w3 97 Hger idhz & fstizgstar s
A 2191 & USHI B 1F 78 i3 AT I 37 283 A3
39 3 WRET & I3 © v ‘3 T3 A =22 Je 39 G=IBflar
AU B3 T g F379 gt

I& 7 BI6 T AAI3IHA W3 ST 3H WIg-Uidgmat fegarg
H3BS ST 9e8< adc T d9< § AT HI< Sergemi Ia

GTAW T nigt

TiG Esfaryfafonr g e 3 1 fog wlst §5-3ish Gevir
WEdAS ffg fanugd 39 ‘I g At I fae &

UYZHAS TIG © AHS I& 1 g e
N o 2 e AIH
i dHger - fog I9-usAz TIG &8 Gor AUz &3 famr I 3 3re Qe
fugas Hger - g Mg ade I e Ac iz famr I w3 Ag 3 L Y-Sy W HIHT T SN
Io e I I oI B, W TU S T REBE TS . o e g
Jer e I S ——
T Y3t Afde - g Y=Ft Afde & st 3 7 283 ade Ui 7 Fgas 3R U use
ESEECRSEEE] 8 ed e Gt
9 IAfoed Geua
Ager fSAH DCEN DCEP AC (H3f53)
fedacs Usfadt SIIIHL LEICIENC
Fig 11
fedacs w3 wifts =g
2 e
g 39 3 H3SS FHen3 3 70% 302 dHEN3 3 50% dHE N3 3
(BJ1354T)
fedacs s ‘3 30% fedacs s 3 70% fedacs s ‘3 50%
fedacs AeTd SIS} dar
AHIEr GTvgds I, 1/8 g (3.2 | fd 1/4 €9 (6.4 fHhiteq) | = fa 1/8 €T (3.2 fHIhitea)
fHat) woo @ 120 & 2258
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CG&M
W3 (Welder) - JtH SIHSS W 2BfSa1

wifswH 8 ASfa3 fAg’3 1.6.84

GTAW AC/DC 38 y<g AJI3 (Power sources for GTAW AC/DC)

2. for us @ Wiz &g AT vt I=at
+ GTAW fST =93 T -3 famr' @ Ueg A3 59 R
* TIG TSI Hilts T THIS W3 TH-Iu™ FI TR

GTAW B8 U'ed AJ3: JiH SITHSS WidS 28fJd1 (GTAW) S8
Ueg AI3 B fegsud dd< (AC) AF 3fidde dde (DC) I

3, fena3ars 37 2T =0 AIHUHS feH3JE © 651 I8 HSS
EUs Agde WS (OCV) © AHUHS T Wigmr fée I& 3T o

BET Hills I Aaer J1 fog Hillst A 3 TTHSIHT, AGdeT,
WBCIETT Hf TTHIIHT Jacterfed fxrH S Hifla' I Heremit
51 I SIHEE Widd 2314 Hifle' § B fod 39 ade der aaw
= AUSTE d9 gdier I fedst fad3a dade HHle' 9T, °8e
Wig I9T HIE%36 ASY Jer J1 fir s9e ©f 7S © 995,
HEIS § FIAT 3BSH e Hilts = Arfenr Arer J1 (Fig 1)

Fig 1

VOLTS

1
200

AMPERES

WL140411

HIcte BfE91 g Afeg vige T S Ued Ad3 S =3 el 9
H gy & g 88 Hydt ufgea3s It ‘3 & ue A We Aftg
Fde féet J1 fFEfa yfafanr frmrer3g I&t =gt 7t 3, J=7 &
WHEI3T © 996 T ©f suY ffg wiH Fa3< fig 593 <3t
Hoer ufgedss &t der s34

Hed Aodcd/MBedsed: Hed Aaded WH 39 ‘3 ASHGI!
Ured AI3 3 £9 oA 939 f9 293 A Ia| 89 i dadias
Heg, ThRdts 3 I8 7 Ao I6

A S e dRds A S gise A83 =99 sd e nedn
Ued AusE 3 fgfa fmier33 wfse 8¢ ued goA & =93
3% BE 110 BT AC/DC U<d & YT'6 9T Ia| & gfonret
form € IS Ured I3 T%, WBTISTT W WBISIEA ade
der gaT' J W3 Aaded o fHor gde der daer Ji

g% fsansT famdl Aus der g9< I6 ° i gfse 3 Ac »3
DC B2 dvr IJo4 WuaH fausds 30 &g AUSTE &3 7 Haer

2BII § BIFI S T Yo fsrisge 837 7 Aal

HES< HgT' THSIHT: HE8< JdC Ued IS WH 39 ‘3
fHI® S TTHEIHT Ie 96 1 wiBE T@! (Yferd) ues 3dts
3 5TSR ddc T 293 dIe I&| 8T =B w3 We wudd Jde
g9 {39 =efenr (3=E18) &3 A JI

gdc TIHTIHT / Ffedae ade Jadiarted fami & Hills,
A& W 39 ‘3 AC/DC 281 ureg AUBH faar 7w I,
Hifles 3 Tt Aiger I © a9 <8341 Geudl o 5g3 Guuian
J1 Hifls see sde w7 it ade it At @8e Usfadt der
et J| g AfFu3 foleed T8 fHars 3 SATaHT ST87
Fdc Ut 396 BY T3 AT I

Ffedac sde Jadterfed eurar der di3T AT J, faAg wH 39
‘3 SCRs (fAfEas dedsg Jadierd) faar Aer J1 fa scRr
st 39 3 B fedadias dic I 7 Wi Agae Ko Wt
7 §8c ISt § BwE & wimr S B8 dae w3 e der Jl
fer fomi © wigede ade & =93 Bfda &t odt 5t 7 Haet
fagfa feg sfggera 7 sfugea I fous & Wl 38, gacy
Htes Agae R 39 A Ia

AC/DC Bf3ardtacterfeg e @rrdt Swi fedmareh: i eafdar
Jiadierfes A € 293 AC B AUSE § DC BTSN AUSTEr
ST gese & |5t At J| oA Re s Ady 3785 SAe9Hg
3J1 (Fig 2) Jadiees A fo ASIS A Wefiohnr & et g
AIfex uBe It I (Fig 3) 7 & foss 7 fanfig < g uzdt
I3 &% UB< it At I, fn ST AdfeniH = fadiars e
fegami oz Arer J| feg iz Ko sy, farfiE »3 Smréhls
< a3 fosr s Sfemr Ifemr I

AIfed ude €3 foaw A fame ©F Ud3 AUg J96 T3 AB B
s feds23 (ANODE) =+ oM J3<t J1 fHEa3 fasw (A,

famE w3 de &) U9 996 TS AS © ffd I3 fdads (d83)
= M Jgt I dediefeg i dig-eudA T8 @ 39 3 9H
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gaer I w3 fore g uA sde § =fos fder 3 faBfa oo 593
Wiz YIS0 & Man g 3 w3 g U fig ade @ yeo B9
593 §9 YS90 & dnam sgTr 3| fon o ad< fige fia famr
&g =fg Aeer I

Fig 2
CONSTRUCTIONAL FEATURE OF A WELDING RECTIFIER SET
] @ =
S
SYMBOLIC REPRESENTATION §
Fig 3
SUPPORTING
PLATE E NICKLE OR
/ BISMUTH PLATING
H—
METALLIC ALLOYED
CURRENT —/ FILM OF CADMIUM,
. BISMUTH AND TIN
]
\ SPRAYED WITH

SELENIUM OR SILICON

WL140925

a1 39 T fAT3: ASU 85 TTHEIHS © wigede diadieTfed
gfee &% gfgnr Ifenr 3, ﬁAC?SDCfEHEEW?ﬂ DCwgede
AeGTSHa W3 ST S SIS & gl Ifenrd, g ferd
SHISI ATBT T TBIS G BT fEwr 7T J| foH § HiEle
3 YT i3 I AfRY § T8 A AC A DC IBISI AUSTE YT s
I3& BE f3nrg o3 7 Aeer I
Stadiefes Ifdar Ac €t Suzs W3 Ju-gum
AJ F&aHS $ 391 AfES K9 3
3 Hifonrt ife s =g 1 <t mree § gadiae &3
HEFT ST ‘T It ‘I I § WIHHC & I A AC/DC AlRT
3o 98| Jadieted udet § Are Jul

HIYS feg wWe-e ffg =9 A & A9 a9 W3 A a3l
g 2B fHAeH § Tal 3931 <8 I4)

Hifls § a2 & U 3 fast &7 I56|
AC "3 DC IBfsar © fegara nizg
AC =5fdar e ofee
s <BF9 gHeIHa I

AO'IS W3 WH'S GAS @ 996 i e ggnst 313

e fardt € Hu3 © a6 fid We Sudfear 33
AC FI5 2B IS TU T ¥ T AL YR &l e
WHE T8 It S wieds 99 We S9-I9™ T 34918
€9 d'ad IHB3T
I I3 FI=g
Acémém?s
fog &3 w3 I8 AT fedacs B8 g ol J1 fd39 3
EUs Adee B fmer J= ags for Ko farst © sed &
fammrer Asresr It J
U3y diF Hiet, a9 8I W3 Ji9-397 T3 (I8 HHigw fFg) &
THIEI WIS I
forel =93 fAge €8 i3 7 Aot 9 g faas < muser
SuzsEg I
St sfSar @ erfee
US{ISt (ATI3HA 2/3 W3 SAIIHS 1/3) © SE8™ IS
fedacs w3 91 Hes fegarg B4 I 23 Hee J
foret 293 SIH W3 I9-IIA T3t § HFS B8 ASSIYIS A3t
Wﬂaéélmmmw@maésfeﬁaéswm?ﬁwea?
T HIR IS
Uit e © 9J6 UHHeS BIE9 WS Jl
fer § Jims 7 deds fine ©f Hee &8 g8 i Aae J |
gt € muzgTE QuzET &t 3
Bt Tfee © ags for ©F =93 U3 Hie Hes, I wifegs
w3 J9-A9H 3" & ASBI YIRS <BI91 8& S5t 7 Hereh I
We GUs AT B © ads oA ffT fardt @ sca & Ages
uie J) x AfFa U § Hde™ W3 S8 Ju WH'S J
Age feene e fae deds Ase JI
S B3I - FaIAS
S TBfE9T Ueg AI3 3
iy §F Gufdar &a13
B 9 Ju-gum € I3
BfII BF's TU © ¥ ©F AHfmr
i Wfe IH II& T FHS3T
s IBf391 A6aca © HHY &9 Jom-3ur o9 Aosa
209 Ae[ Juer I
GTAW Yfafanr w3 Quags
TIG SBfSqr Quags
9 AC 7 DC TY BT HH&|
i 7 eiteg
fiq B 98 (e8I IBII)
2amres fedacs
B3 fasa 33
feasfug Agrfea Guads
g J6rce (AfT)
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CG&M
W3 (Welder) - JtH SIS W <BfSa1

wfsne g8 A8fa3 fAgi3 1.6.85

SIATS feBae3A - famHt - wrarg w3 f3wrdt € <93 39T 3 (Tungsten electrodes - types

- uses size and preparation)

€ for us @ ni3 &g 3A var =9

. TIG B3I T =93 AE o Uy famit @ Zamies fedaes @ & H R

. 29T fedacst & <93 T3 T

TIG 2831 58 fedadsn
TIG 2BE1 B8 & fedaz vo 39 3 SaHSs T Sfenr ger
HO ZIHSS SIS 3,3800C © fe@rs unie © &8 i 573
It It ySioua mierEt Ji
d9Hcs § U3 WIAES € 9% YSiH3 '8 HII3 596 &8

fedacs T ABasT § eufenr o e J frirer efee fog 9
fa fag €9 Hger 83 T fedy a9 Haer Jl

SIS S fHAS3 g0 St e g3 Are T8 Ag 3 <g =g3mit
TET8M O3 S WaHE 3 I&:

BIMH WIAEZ ThO2

Zirconium WIHES Zr02

BEEH WMIAEF La0?2
HiIMH WIHEIZ CeO2

Z9Hes fedacsA 3 JaT @ Hag

fde Is, 83" fegarg W39 €re wrse J| for 58 fedad3A

3 o gt Sa1 Ha3 AfgH3 I famrr 3.

fedacan & wndt 10 fEshiied ‘3 s v 391 &8 fofe3 oz

HerJ| SIS fedadgH it i 3 fa a3t Hieh ot I:
o S9Hes § 99 391 &3 fofe3 o3 wter J) fog fedacs
feim 33 3B W3 gHiaH g3 ffg AC 2BTSaT
& =93 Fer JI

2% BIMH TS SIHSS § B8 II1 &8 sz disr famr Ji
T I8-5'8 ACSYH ACIS & 81 B8 =9fzmr 7w J
1% BE6H T8 2IHCE § I8 341 &8 sz iz famr Ji
feg fedacs AT TIG T8 J96 WeI T3° T 81591 58
HIET WEIS Il

AWS TJIiEITS 34T « wierfiar 33 wWETTE wraEs Haer famn
EWP IIr HO AC/DC
EWCE-2 ESH HifanwH HEE 2 AC/DC
EWLa-1 oy BEEH La203 AC/DC
EWTh-1 iroy FI Tho2 EiR:l
EWTh-2 S HIH ThO2 EiRal
EWZr-1 g9 Zirconium Zro2 A

- fBacz @ Ay 3 fan & g 3 dar 93, AT, e @ gu
39 &g 3" 7 Heer I

fedads vy

Zames fedacs 0.5 3 8 ighitles I 2u-2 fenrA g Qussm

I TIG BT 83 Bt A9 3 <0 I3 7E T WU 1.6 -

2.4 - 3.2 3 14 fighilted gal

fedacs T four vige SedsT © wog ‘3 gfewr FeT 9, far
form = fedacs § 3o &3t At I w3 off fog Sest A
fHdt sde 3

ige o A

TIG BIF91 T It 5311 YUz 5I6 B8 e HI3eyds #I3 fog
J fx e fedacs T g At 397 mils 98 I gdier JI
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AT 2Bfa1 fHt ade w3 Sdifes UBfadt & st 7 3, 3
fedacs g dfsas I grdier I 3t A fia Fwe gy yuz s
7 A 7 S Fa1 w3 Sult Y= H JerEls YErs F94r

Jat f&3 wigieT found Jaes fedacs © oA w3 fore mitdt
fig <t Sl ¢ fegars AEg § TIAGE JI

i g ynrfde T At i Ja1 283 ys e I w3 ynrides
Jz fier <37 Ier J B3 UB (Fig 1) 3T ge I

Fig 1
N~ — T~
D IS LESS D IS MORE
THAN 2.5mm THAN 2.5mm
—— S —— —— S
l APPROX. 2D APPROX. 1.65D

z
EXAMPLE OF GRINDING OF TUNGSTEN ELECTRODES FOR DC WELDING q
=
=

s AT T I (Fig 2) T Y=H e T ygre & Jer Ji

Fig 2

20812

CONNECTION BETWEEN THE POINTED ANGLE AND THE WELD POOL

ZI3T1 0.5 THEhied © feA © &7 i mi3s 93d S8 38
fedacs unrfde & g8c a9 James 8acd (Fig 3) © Hivs
I $ T AT I

AC TIG =81 B¢t s fedacs § 918 o3 AT I fagfx
<BEA Yfafonr S9vs feg e fmer 83 der 3 f fog »d
g gy &8 flws e 3 (Fig L))

ZaHes fedads & Wine

fedacz & Une 2B foAer fig ine ol fgna @ I¢ms &t
forr 25 forgr s9e grdier I 3 ¥ inAe © fors fedads
(Fig 5, 6, 7) © &9 U Ug JfJel

fedacs Afast: Fig 8 TIG 211391 &8 AEU3 Zames fdacs
AfEI & TIAEe JI

Fig 3
N
N
0.5mm
©
o
FLAT ELECTRODE POINT E
H
Fig 4

TUNGSTEN ELECTRODE FOR AC WELDING

WL220814

Fig 5 L

I I

o

T e

1
e

/L220815

Fig 6

Z ZE.

WRONG GRINDING

RIGHT GRINDING

WL220816
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IDEAL TUNGSTEN
PREPARATION STABLE ARC

WRONG TUNGSTEN
PREPARATION WANDERING ARC

WL220817

| l\Tfi A

.5 96

WL220818

a g g9t 397 f3ur w3 franie fedaes (Ja frsea geie)
W3 W g &8 T A I R ds (fast fie) & 3ur

3 fedads € Adn Ro defas, ffa 3 o8 g56 w3
Afeg gy & wifgmr féer J

g3 fmrerade & fafanre 3fu3 fedacs T g s famr
J1 fig fearfar Iftmrr I, T wifswfis 3 w3 wiar fsaefirs
3 fagfa iS5 Savs die TEge ISt 31 IBfET fon B8
HASS I, A WHSE &t 9.

fedacs & =33 Waeie MBiSa 9in < Bafimr 3 faet st
It J| TI™ & 7B It e 83T famr J) ez AT I
fImr 3, wiaHiHG &% i3 J famr I w3 3 &8 e Aer
J1 for & yF W T Tget

fog aaH frimrer3g Bdefes SaHes © fidacs w3 g uie
¢ &% I8 HIIS T 28fdq1 [fe Jer J1 fedacs & &
‘3 &g Jie T w9 ST B SdC § U HE TrdieT
JI AT wifrar &t i3 Aer I 3T gy WSTiH3’ IIaT
fedacz ynrfée g3 3 J) 39 ufgee euae J fagfa
fifg Hger wesr Juer I A =573 e J) feg 23 <9
ZIHTE © Urorsd AHSs 28 & AeT I 1 3318 J[fean ‘3
g3 famier feurst fée ol

SIS & I w3 fawrdt
A Acs & faAH BET g fedacs <t fami ez 9
WHHSMH I3 W3 AT HT (EW-P) IIS
AC/HF
HHS3 Hgasfes (EwW zr) WIS
39 { fHHI3, Cu-Ni HEI3 W3 2% BJrefez (Ew Th,) WIS
. DCSP
foas fimas 2% FISRfe3(EW Ce,) WG, AEMH firge
2% BIRfe3 (EW Th2) WIS
ISd ASS, 996 ACIS, W3E oosp )
AT W2 HEm vz 2% ASEEI(EW Ce,) WIS, TS firge
2% 885fe3 (EWG-Th,) WIS
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CG&M wifswH S8 AEfu3 fAai3 1.6.86
W3 (Welder) - JtH SIS Wiad <BfSar

GTAW 239 - fardt, fTA w3 @uat @ a9 (GTAW torches - types, parts and their functions)
8n: for us © Wiz &g 3 W4t I<at

» o790 T @SA w3 fene fdA SR

« TTITF T SHIE WS TH-Iy™ TI TR

GTAW 299

TIY: I8 II TB I IBIF 3 B A I [IGT T IBS famH
39 Y-y I it TITT QuUBHT TS| wiFig 1 w3 2. I &
T JI6 B8 HY IS Ia:

Fig 1

CAP
(LONG OR SHORT)

- Ju 39 v B& Hge' gae < AHdE

- Ju g I 99& BE g9 IF T I, 386 W3 UJTUIIS'|
g9 T3l &9 e ot @ BfEq1 uans-craiy I e wAES et 3
7 -2 fowrH © B33t § wigafB3 9Tt J1 §Is' § HIftmi3
91 &% e AT I, feg & @adz § g8 A yF AEU3
I35 BE ABC § WS &3 88 &tz Aer I AR a4 2\l

SWITCH

SWITCH CABLE ;
% GAS
\HANDLE

WELDING
CERAMIC NOZZLE CURRENT
VARIOUS TYPES

TUNGSTEN

i3t Are T ude & Aed Tush 3, B <3 BEAN I 7S R ) <
airice sd gy w3 fedecs fon T wig 2ger gder JI AIR-COOLED TORCH 3
Fig 2

WL220712

WATER COOLED TORCH

yrs <t <1 <99 © fIA Fig.2

1 gdefes A igddfcs Sames fidads 2 TATTed MB3/sus 3. @ fda L I8 OIS

5 B 6 fiBadz A (B w3 S=) 7 ASIS & wiAESt

8 tfimrs 9 I WHEH <9 10 WIS IF WHES!
1y & I wrREst 12 U< 8% WHES 13 WIUST (Ued A=)
1L WIYST (WIS JtH I9) 15 AfST Wacdeg 16 AfST a3

17 =359 Jue Tl fimrs & =58 18 IS (2 ) 19 Egaféar rdie

20 YSar
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TIG S99 & &% JI&

g% 99’ § for 39 &8 gerfonr famr 3 X fog <=9t = fdar

I I A HAES & &3 ST | I, TIY B e T IT S

It & & 3

J3 T9T’ § A1 fe@a &8 Serfenr Aier J| TSI IBF TIT

< 293 Y 39 ‘3 <1 Higer ET3T TV BRI W3 AC-IBEA

s o5t /e I

wWH 39 3 g T9-g83 TIG <90 g enig I83 <99 &8

=<t gt I 7 @A 2u 3 <o viger Steg3T B f3wrg oSt wet I

g TIG o989 & =J3 596 &% H HHls Bd B a1 &t

3, 531 =+ TIG T I8 G=adifear I Aeet J| g 5g3 fammer

Jfdar T K TG Tgg We WfidA TIG 98 &8 &t »3

It I Aa I

TIG <99 & =2t 98 3

1 B3 - 813§ e IBF 7' Ted T8I BE AEAUI S5 7T
feg o I35 B gt durd ‘3 I, = f3 1 Hies, 8
Hies, nfel i3 ued 39, IF 0 w3 U=t & 81 &8 et
J24T ST TIG T98 UE § ow &3 A 91 8iF <8 i
farizgE &3 & 7Hs I Aaet I

2 BT - ZIACS 33 JuT BE. AB< -3 I < TIG TIT
&8 -2 J AR Tl

3 TAITA &8 - SHB T AH WI YB GI AT IR S Tam §
fogefitz a9 JI

L B YA - 9K A TY SIS B ASIH 839 J1 99 §
fAr = &8 A d Ader 3 (AR 3 38, eafimrs w3 &2
JUA) © wog ‘3 6T -3y SIH &g wr Aee Is

et 2799 T & a9 I3

1 fo8ad3 dames § 23

2 f3 IWfII1 Ureg TS T SIHSS § BIS J9C YT s
e I

3 Il T9Y S & Sl dH yTrs s9w J1 &6 fag
S5 TE I § 253 UB § SaT B9 fsgefis a9 3 3
ferg W o8 & g 3 diedtt 3 guger I

L WA BIJ ACIB AIAC § QUIHS B8 U3 JI6 T 3T
J=29r, iR 13 T8 /=e w3 /A USH JeIB|

5 TIG T99 § Ul &% &' &3 A HeET JI TIG 818 Ry In
TIG T'99 I3 wATH & & ust AUSE 34T

6 TIG 99 & e TIG Ued AIZ w3 TINfH I g &
g 2=

TIG 299 T2 7 IJ 3 ‘3 6993 dae I8 -2 RS 39

1 ger & 7 uret S ol famr

2 Yiger 3féq wded § AJ whudH 3féa TIG @98 & IF
FI&T T Il

fagur g it €799 T W93d T 28 AUSTRS & wudH

IfETT, uret- A Enig-g83, W3 il 9o B8 © g '3 HE

Tl fafdar 519 SHE B welldt 5ee

TIG U9 AJS § foe a9 38 gae J fin 3 feg =afamr AT

HHE J HelE T

dtH JadeT w3 edhiieT

37 3BT, eBeT (Fig 3 W3 4): IIH IIB8CT <90 & IUBd

Be wiIdTs 8a9 fe g8mi § 175 A 200 79 I Wer d 0-3.5

79 3 weger J| e@iied fr Ro I Aofs3 et @ I,

T2 WEHT 0-600 Bled /W2 3 0-2100 Bed /W STWITS

SR EE RN SEEISELCE U]

Fig 3

WL220713

TWO STAGE ARGON REGULATOR

Fig 4 Y

600 —

500 —

400 —
300 —| GAS FLOW

/ (LITRES PER HOUR)

A

200 —

BOBBIN OR FLOAT RISING 100 —
WITH INCREASING FLOW \ 50 —|

RATE ™y

TORCH L

ARGON FLOWMETER

WL220714
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CG&M
B39 (Welder) - A SaHES wad 28 3far

wfswH S8 A3 fAgis 1.6.87

GTAW efsg 33 w3 9= HUTS (GTAW filler rods and selection criteria)

en: oA us @ w3 Tfo 3 war It
o GTAW SfBg 33 ©R
o dHUTES Tt 9% ©F <96 a3l

<BIFa Yffanr €9 (GTAW 7 I Saes) B 3y <8fEd
Yfafonr 3 7 fesgg I3t § g88<t I

TIG 298 § I # el dT &7 3T 7 Haer I w3 Yfdfanr
IS © U R9 B fagg Aes & =93 st J1 Sames fedacs
T I W3 B3I JE HUTI §I&" S waIeH I TS|

ufar fesa Hes fsadlaea

1 986 AAS feddcs

E XX YY-1 HZR

JIH SITHTE Wad BT § SIHSS feasde I (Shrdir) 23T
2 fogr wer J, ez sy Yfafonr € wied s g feaH I

JE I9 T9 e fe8acs ST 7 Aaer I 3 fa8a I3 § 283
ys 3 TR fenr Aer Ji

Bt T99Nags fsadiag
i feda23 fogugs e I

M I3t W3 T3 T, Ks {7, We-die 3ami & 393 foguss
T JI

<& AfESt, 9 < faad w3 W\fdar ade & famd fin 38
feB3a<3 TR I% f59uas dae J (I At o)

feasfud ysa fsamdteg

feg eamger I & fedacs mre I8 ot et 83t g yTr ager Il
fog Tange I fa fdacs f3fegrias adigns She St 33
YT aIT J - faAer WAS ¥ 27 mL H2 Y3t 100 IH /T o5t
IE o3 3 g &t Je

fog TanEe J & 8acg FUS J6937 W3 BIH3T &Y B
& Y3 3T J|

Ffud yad fsardiag
AWS S & fand éﬂﬁmﬂﬁsﬁ Hger =t & famd
TISfags
E6010 €% Agdq, ASn F,V,OH, H dcep
E 6011 €5 AsH, UcHMH F,V,OH,H 2 39 3 7 dcep
E 7018 ufe AGHH, USHMH F,V,OH,H 2 39 3 7 dcep
Hofes
E7024 wifegs ur@sg, Tfeeahr H-fed<en, F fA< fa, dcep A dcen
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3 a3
a HOU gU B3N AEESMT § TIAger I

F = 28c; V=2JAd8, OH=-6T3I3, H=IIIHcs, H=afScH
= IS 2fBBel

b DCEP HeT Jfeddc ddc tBdeds ATT3HT (dc, AT
Usdfdh) g TInge 3

2 wEe AAS fedadsd
S Tgdidgds fsadiag

E (X)XXYY-X HZ

pu)

fog & 3 I3 af QuIazs fidaeds =Jdieds As 3 <0 =33
e 6 W3 e’ =fo QusET A9 TJ9idgs ATHE &4t I&IYSt
HO! BE AWS A 5.1 =49

HEA3 W3 fedacs

M IS VI T3 T, Ksi 77, Wie-de Iam & 393 foguss
ECSAS]

<Bida1 AT, T & fam w3 IBfS91 ade & A e s
feda2s ga I6 f5Iuds sge I

SMAW YfSfanr & =93 aae J¢ fedacs enrar f3nwrg o3 are
wof3fEgfcs 2B3 Hes & Iafesd Iua & HEAI3 daer Jl

feasfua yaa fsadiag

fegeanger J [ fedacs mid I8t st Ehif B3  yTr sge 3l
feg TIAger J 4 dacs Flegras Tdigs She e 83
& YT I J - ffAe wiH3 U8 27 mL H2 Y3t 100gms ™ a3
3 g &dt ger, fifd 22 1,8 A 16 Il

Hadtes feRms=t & ydt 5ot, My o3 283 A & IAfeed
II&" W3 SMAW Yffam BEt 7 Yffanra BEt AWs A 5.5 23

3 Adw fosa nes
SuuarsT Tg9dnads:-
BTIIT TIIH'S i faraHT w3 2BfSa1 < AfEST

AWS TJeNaTs Swfsar dger <ufdar afast
EXXX (X) — 15 IS ]
EXXX (X) — 16 dcep A" ac A
EXXX (X) — 17 dcep A" ac i
EXXX (X) — 25 wg, we
EXXX (X) - 26 dcep A ac wg, e

UTaTsT Tgdiiage ‘3 IT SIfn BE, AWS A 5.4

A 1 25: SMAW {fSfamr e Srgss w3 de - W AAS
SIEC RETECIET]
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B3I TIIHS T famit w3 sfSar & AfESt

WO AHIIG $
»
2 B = E
> : =
ﬁ g = E s "
- /T ; 7} o
IIES ACHS AB AC AD AE AF AG
TITS HHISSH ASIS C cD CE CF CH
1931 1/4 AV-1/2 B ASKS D DE DF DH
2 1/L Cr-1 Mo ASIS E EF EH
5337 - 1/2 H ASS F FH
9 HWg-1 N ASIS H
SECI=y EECl

A AWS A 5.1 TIMETE E 70XX We TE3H6
(E7018 3J+Id)

B AWS A 5.1 T34MaTs E 70XX W TE3Ha
(E7018 3IJ+IN)

C AWS A 5.5 TIIMNSIS E70XX - Al, WE TEIAS

D  AWS A 5.5 T33Mada E7OXX - B2L A E8OXXB2, W&
IEIAS

E  AWS A 5.5 23396 ESOXX-B3L A ESOXXB6L, Wi
IEIHS

F AWS A 5.5 23396 ESOXX-B6 H ESOXX-B6L, Wi
IEIHS

G AWS A 5.5 IIINII5 ESOXX-B7 H ESOXX-B7L, ¥
IEIAS

H  AWS A 5.5 T34flda E9OXX-B8 A ESOXX-BSL, Wi
ITEIAS

1 A3 1 HIe Je3 fdaca (sMAW Yfsfanm) & egrger Ji
g Tfeg BIST (SAW, GMAW, GTAW W3 FCAW) B,
H9ed fedacs TIdltadE € T93 &I (AWS A 5.14, A 5.17,
A5.18, A 5.20, A 5.23, At 28)

2 HIE R TIre Je €9 wigHs @8 i8ag $mH 39 ‘3
UAe 263 dic SIeAc (PWHT) 3 EmiE BF1E e w3 I&I3"
& YI" I35 Y I 7 T JI Add A8 PWHT ©F
B3 od1 I, 3 foawrfaz IoB fima3 fdads & Auz3T @i
ERCEMCRISUCELES REEASRCEIS]

AWS A 5.4 TJINIIS E309L-XX

AWS A 5.11 @JJitade ENiCrFe-2 A -3 (-2 W& 718 I3
-3 faaas 182 I) C-AWS A 5.11 TIIEge ENiCrMo-3

(fead&S 625)

AWS A 5.4 SJINIISE E308L-XX

AWS A 5.4 SJINIIS E308H-XX

AWS A 5.4 TJINTIS E316L-XX

AWS A 5.4 TIINIIS E317L-XX

AWS 5.4 TJINIIS E320LR-XX

AWS A5.11 SIINSIS ENiCrMo-L (Hastelloy C-276)
AWS A 5.11 @3d1tad® ENiCrMo-11 (Hastelloy G-30)
AWS A 5.4 FJINIIS E2209-XX

AWS A 5.4 SJINIISE E2553-XX

AWS A 5.4 TJIMIE E309MoL-XX

29® 2 fAge J23 fedacs' § Tange 31 39 I\fSa
(GMAW 3 GTAW) B¢l 5av=3 fedacs Taeiiaas (AWS
A5.14) & =33 a9) g9'd 3T Hg3 AS HSdAMWT =8
firgs Qussy g5 W3 WSt @ AR fAgt & 3
AIHE 93 AR J| fawa Rew 8 Al 8T E fsansT
" DFD &S AB'J aJ|
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25 2: wiRefafed, FUg- RIS ed w3 SUBTH ASSSH ACIS wg

2BFIIT TIIH'G i faaHt w3 2BfSa1 <t AfES

- o0
g Mgt h; % "E_, J;
» n 173 » o }g ]g & E
(7)) I - - | ’T
— & © ~ I . s )
S ® ™ ™ S R ° 3 = )
™ © = = [T}
& Q
N
FIgs W3 Ue THII3 AdS ABC ABC ABC ABC ABC | ABC | ABC ABC | N N
30LL ASEBH ASS TEiY I3 D DE DF DG DC c o} DCH | NL NL
30L4H ACHGY H ACIS T8y 9 E EF EG * * * ECH | = *
*316L ACKS H ACIS <8y 99 FG FG FC FC | FC FCH | NL NL
317L ASGBH ASIS T8y a9 GC GC GC | GC GC L L
90LL ASSSH A T8y 99 € o} o} © L L
6% N ACAEBH AAS T8y I3 CJK | CJK * * *
€¥99&: 254 SMO, AL 6XN CJK * * o
form WETe 20Cb-3 H * *
el 230L SUBSH SS LM LM
TEY 2205 SUBSH SS LM
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CG&M
W33 (Welder) - 9tH SaHEs wWad 2B a1

wifsmre B8 A8fa3 fAgi3 1.6.88 & 89

fasad S fanrdnit fae ge g%, Tr37 €t <4dt Hemst (Edge preparations fit up, different

thickness of metals)

om: for urs © w3 &g 3A war It
o GTAW ® fad&a Tt fanrdt €t fenrfimr a3

dfa T It (GTAW): S 288, B SfBse w3 38 2fBde
7= T 3.15mm 3 AeE 38 g T 991 afsra & 3fardt =393t
et I

He 77 59, dfes ot ©f3 WeHg g A3 A I8

yBe Jfea & 3fwrat

Fig 1 283 a3 A'E T8 AHIST & Hedl @ worg 3 ude © sforg
< 3frdt g TgFger JI

o3 & Hedt fewa v faw\ faesra €t fanrst
1.6mm 3 I &IF 1.6mm Fig 1 *
[ rl-l 1
NO ROOT GAP
1.6mm 3 2.5mm 1.6mm 3 2.5mm [
I
15702
2.5mm 3 4.0mm 2.5mm 3 3.15mm K/siy _
15T02
4.0mm 3 6.0mm 3.15mm
15702
6.0mm 3 15mm 3.15mm
)&7 .
15mm W3 20 5.0mm \/
15T02
~__60°
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CG&M
B3I (Welder) - JtH SaTHSS W BfSa1

wifswH S8 A8fa3s fAgis 1.6.90

WSS AR St ferma = w3 =33 (Argon/helium gas properties and uses)

€en : for s © Wiz &9 3AT var I<41|
o WIIHIGABMH 9F & <33 I3 €1

dw & 5Tl

AIfemr A S grrfesa fafonr: Ssf3ar o dn e fesog Gt
< Irfess SEifedt o8 AUz 3 forse Qast § for atfeddt
T WEH'd AYJ I9& HfOHod Il
wigfawrs JAt: feg wgaes w3 b Ia) fues, 335,
A5G W2 SIS =g I wifdar JAt & Afiw St It I, ug
frge @ We QusET3T 8 53R @ 89 HIJI I61 &% It §I&"
WIS W3 FEMH Aareiid I (85 € g Re fHae e uame
der ) »3 IT AT (T U ¥8) &8 YFifafanr ot age
w3 forsd wiger ‘frade’ I feg shizt e 8os' § Tmiss
it g € fedd fedacs w3 st I8 o3 & Sfir s96 &
wrgmr fiES) 31 I8 89 99 HH &9 Ta &dt I6. 8vads
TE HO WIST6 996 ACIST ©f 28341 st AN i fagafews
gT <HE & wiamr &t [T J) BT <A I3 U3 5395
T WIHIHS A 996 I8 WaAEZ © Bd fSHE3 waus
AFe" "gat I

29I B9 &S feeag 996 T I Heol I

WIS W3 B AR T TIE

fog 3w Jar 3fg3, Iia I3 TSI

WIS IS &S It I WS JEMH I &8 Isar |

€9 Jon # &3 IB3 K fan & U3 &% IAfeed 39 ‘3
Sifsfanr &dt SR 89 TEzs 3 fiudt I o3 B¢ s Jaft
FIfemr g fide Ia|

wEHiSHH St TIG BIIIT T A

WIS {AA

g Wa9Ts 839 T usTe forr €3 de i3 19t 3% Sarenrar
AF A I3 TBIET Je=3T S WIS IIH ©F <93 13T
et gt J1

'S 283 U3 JI6 B MGG T eI & T Fd It grdiet
31 g & F9x ‘3 foggd a9 I R 4 ys T3 & fam,
TIIHS R =TT A, Warg W3 TS T Wiag, A o fTAH

w3 & 1 W B wied 7 T3 i3 e I FI98 9% T 7,
wH 33 ‘3 2o ©f €T ©I & 3F It I WH 3T ‘3 =TI i
Tat 2 3 7 Bieg Yt e A Acdt § 283 936 38 It
g FrEdimT]

Hag 29HTs foage A 23191 § Hae Wi 96 F9d o3
HE 3, ¥H JJd 3 I € A B9, IBIFI 8939 § Ygremdt
21 &% BIM3 A3 Aer Irdier J1 IIeC JIH HislEa § 33T
&, 3N T UIH W3 WIAES i3 283 I8 I

wrgdles Meg 2wa < 2 ards fie iy Gast @ gu e fig
feim 7S 3. (Fig 1)

Fig 1

RISK OF LACK OF FUSION
PROFILE TYPICAL OF ARGON SHIELDED WELD ( g =2.5)

WLN239311

TS TS & =33 WY 39 ‘3 TIG BfET K9 St At I
W3 o 39 ‘3 faA & O3 § W A3 7 9T I (I8 T3,
3, wife) D gde &% =afamr AT Ji
I HiBfEa @ i ofee Ia:
BiFe Mz ffg =0
203 a9 A JIfETT, U3t &% HII=YIS A It © Bt
HO8S I

Fig 2 e & B3 263 © Y=m, Jouis § Targer I

Fig 2

WLN239312

PROFILE TYPICAL OF HELIUM SHIELDED WELD ( g =3.5)
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CG&M

nifswH S8 ASfa3 fAgi3 1.6.91

B3I (Welder) - JtH SIS W BT

SdH € a96 W3 6um™f (Defects causes and remedy)

€em: for us @ vz &9 IAT var I=d
+ GTAW ST Sy-H faAr @ g SR
+ GTAW &aA © /9 W3 Guorg TR

J5 i3 AaE! TIG BIF Y enrar F=¢ IR T K9
WEE T8 TUI WH SH € IS W3 ITEH &S AET3 I (Fig 1)

B-58 Y8 T3 &9 T wr
AeM I6| I AdeT J fa 8T AT
3 fourd & 2= w3 fige gl
Y Il € €393 &8 dfrmr
7 AT JI

IS 2BF ISt 7 I AHIET 3
I?‘)ds!d JIdM €% © dd6 o
AJl foers wargd Hag famirs <
Har gger I

LU ey II5 Sumy
OI3fict 53 R s &4 &gl Faftmr JA| JIF &S T | SHOEHH
99 993 & I A & AuSE A @ROed ©S.
@ Y T S 993 S J| AGUBH | A'J  degreasing ITTG
ag
LESErS WiSHHS 8 7 368 983 fBfEa1 3aSe. TIIHS 5g3 | At Hger. At I3 & ISt A
% €% J| I3 BT I3t BI A3Y. /3 © Gt 3.
fe@rs <t we €J H3T A 3 W3 W I, | IB3 Higer YUl 9183 feBd I3 | AT Hgen. At 33 & Jdaedt &t
(Aeig ge 7 fryfenr st famr 3| 9 feurdl | I9edt. wiHg ude A3 33 91 uBT T A3TT § HE IS
ffeg %) &dt fder wH 39 3 g 2He g i d-feoEardt
N IS g Bfrmr famir (fae
G e WESIRIES 8™ B)|
2w S we figw3 T Ag Ifoas A uar | B3 fIrdt w3 Aoyl I3 | At f3wrdt & =93 a9 w3 Aemiy
Ager U9 ST & 915t 53 | &1 7S Age. A 3 MAiE.
iy v
AHRH W39 Infegd 39 I3 fHge | weAds Aiss| BEe 3 ufgst | Adht o3 it A3TF § AE JdI
<7 SIS 7Y IFG eadT B | 4B IS S el Aedll fesd | dsfEa W & SHStEun s
§\\\'///% Her 31w 39 3 WERES 7 | I8 ©f A3 ‘3 Jiedh. I WS T | WGl STl ST § T9d el
N ZIHTS HHS I I I8 IR & s mIfemm A
B o & e,
EEICE] W3 T R9 w3 W3 = | TIF & faAH »3 foAsd foaer | A <BEar et & =93 591 -

dféa w3 dAe Jie Jedel At
faordt =93 Ager Aoy &31 At
fegg I3 & =33 =3

WEFT AHIS A e BE
yfsfonr & aust a8 use a3

INT WA g6 fJ fesg & Adt
forH < =33 ISt I I w3 fesg
A S At 3T ATHs 15t gt I
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CG&M
W3 (Welder) - JtH SIS Wad SIS

wifswH S8 ASfa3 fAg’3 1.6.92

9917 fBfEarargn & Aa-AH& w3 a3 (Friction welding process equipment and application)

gen: fir us @ iz &g 3 Ot It
+ 9917 W39 T fAg'3 SR

- ¥@fIar € ferit & fenrfepr a3
U7 WIS & 93 I SR

o JITF /ST 2 e w3 Avret SR

Iz fafar

fAgi3: garg Wldar 3t @ T At § fedS feBr o396 B
It Jer I3 BE 3917 & =I3 It JI fog Yffanr vy 39
‘3T T T IV IF, Y3 IS fe@F w3 urehyt & He IBfF
feg =93t At 1

IBfSa1 T It JE FId I9H AUSE odt St A Ra
ga3 § g B geronr famr 3. 73 FE @) I @ S
fag I%a T I3 fods A3 A I&| Afag W3 WHe @& fJfmit
2 fegarg v J2 9017 &5 B3 S oH JFe 9 Uer
gt A iR fa o3 S A3TT UsTHAfeS © U3 ‘3 udgemi Is,
85" & 53 frmier Ts™ I S 996 BE Hrgd i3 /e Jl
fsfonr e Arg or3-3-1r3 W9 739 der a9 1 (Fig 1)

Fig 1
ROTATING
METAL PIPE
MACHINE
CONTROLS
DIRECTION OF PRESSURE
[l m— STATIONARY
ORO! (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 1l *
UPSET FROM PRESSURE
DURING FUSION
SCHEMATIC OF FRICTION WELDING g
g
b4
:
s

16509F B BT IUHS T &5 8 1/2” fowrH Wie Iags AdS
< 3 & 5000 3 10000 U3/ Ry & I F8 Audd T &3
Afgnr 7 Aaer 3

BI341 5 Afde BE SI3T1 3000 IEF Y3t e 3 wner Ho
w3 €9 HAg3 ASts 38 10000 3 30000 U3 /9 3 dfear
JAg (Fuga =™ w2 15000 3 60000 U3/ © fegarg
<3friar Je <t 87 It 3

pirsicy: oy

o3 gt & 99T B Yfafonr enrar 283 &3 7 AT 3
8Ist R9 986 ACIS, ACIS WBfeH WHS J&| AdIS, JUd,
WHHISMH W3 TECSMH.

et
- Hite HiJI

- UeHTE /M T UBE /ARG 283 &l A3 A Al

- IBf391 fAde Sdedl/Tas € wied Sist o Aael 3 & fa
Adet ‘3l
" A

- fAge S A3 & A3 7 FaTT I
- WIFAII S WS oS Fg e I
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CG&M
B39 (Welder) - dtH SamHSs W 2BfSa1

wifsne B8 ASfa3 fAgi3 1.6.93

37 =HiH 391 (LBW) (Laser beam welding (LBW))

82 for urs @ Wiz &g 3HT tar I<at

« LBW & yfafowr €t fenrfipr a3

+ LBW © Quadst w3 =93 © e9ss a9
* LBW © TR w3 gan's ©hl

JH9 WIS (Fig 1)

g ISeHG © G313 foarHl eniaT YaH YyAJE T Hay gy
J1 379 Wi a7 feit I frm R9 dn @ gaa § g i3
AT I w3 Stag HePifed Irdt < Ja1 =iy 578 Afar 7T Il
(B3 =) 7 S o § HIel 3, 3t O I 1ot A 3 AeS
ST § & figr &St 3 »i3 feBn Jaet 31

Fig 1
TURNING
MIRROR
ELECTRODES

PARTIALLY

REFLECTING

MIRROR

SHUTTER
LASER
CO, LASER BEAM
TUBE
LENS
FULL REFLECTING
MIRROR WELD
>
FRONT TURNING y
MIRROR =7
WORK
A CO, LASER MIRRORS ARE USED TO REFLECT AND AIM
THE LASER BEAM. A LENS IS USED TO FOCUS THE BEAM 8

3
g
3
=

f3roan i3 Aer I §37d IHST A3 W 33 ‘3 g wad
fargan Bu R & 16, wiadrs, 7 fues 3 a@n Sy f¥g Jer
J1 A< 28\ By 55T I, w3 o9 Ine! T B maStadl sgne
Jgor 3 7 yoH (Tt I3) &8 fedaa § e G © et 3
20y g3 J| gEt I3 oS Y HS IHG! a8 98 IEl I w3
s 3391 dardt & It I 1 g=ht 93 © AHeT39 w3TT STt Il
gt I3 © fifant ‘3 wEE T Inel § YFifEEs a9s B9 i
&3 92 T&1 37 7 IHS B Hh1 § 3 BT edAE © GIA
o9 § =orge I8 geit I3 R9 dw Al

feg g IIG TR Hzg R Suewr A oA B g 3
fils sft3r Ater J| feBus Tuder I w3 2WF Yar J AT J| Bud
i f3& gfon<! fam Ia|
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a I sAdds

b IH ITI W3,

c WJU-I&d|

B7d < faH 3fHa1 793 ‘3 fogsa gl 31 5A 309 I% famd
< e e fx gt 7 St feret 3fHar ader S8 23famr
e J|

A Brg Ko g 37 (T98s IH-waIAE3, 1és) A A e
fimgE (90% I8, 10% f68) i g < fe@e KT THE
ger 3 fn &g 994 s ‘3 5g3 fmier ufsw i3 @i I Ja1
A3 3 <0 33w 7e %" 9 a9 co2 Fad I co2 ag o
THIE'I §IAT WES™ HIA &8 24 J|
Quags W3 Aeniy (Fig 2)

Fig 2 fia w9 s <5f391 Quags/Aenly T g o 539
fexr@er J1 sy 5= &€ yaH A 37 @I  foad uergd (=t
A FIEs-IE-wEAER) © g wg R ur &3 7w 9| i
H3I9 © gu f9 fHIs wg ue9e < fog o sg=ra3T G,
2 Usd w3 AronE @ Hifimr @ fegag w3 ga<t J, 69
3 Seg3 99 2uet Al I A 3 g wina 39 3 Sz
H R adt Swh Bnd g & f9Tdt § wided /2839 endr
EEISECIEME LS

B
TS W3 BOI3T| BAT B39 B 593 39 33 I
ESNECIESES
e faarg w3 We JiaH fidel
I AR W2 Hed BE e
2fI@H 3 =g o3 fam
Ji9-riuga, feafadt yfafam
JI9-Bar3g WfEN
HPUH3T



Fig 2

/ REFLECTING

T
\
\
\
/ LASER BEAM
\

MIRROR

i FLASH LAMP

CAPACITOR
/ BANK STORAGE

—— ELECTRICAL
INPUT

COOLING SYSTEM

RUBY ROD

Wy FOCUSING LENS

LASER WELDING

\

‘ WORK PIECE
)
\)/

WLN239422

v st Sufar yfafanr S Mhsianst

fog wreHfes Geudr iR iy 9

fog 8% AclaHs 253 Tu Barfowr Aer J

¥ IBfEI1 & TI3 WA JfIE S8 B ISt At J
IS 3 o3 § fods JuE B8 St Al I

'3 STTgE T Yfdfgnr §3ure € A3T § 39 936 © 58
79 I I fe3 B o3 & 379 § Acsrafrddr mudw Guags
&9 flws 3 flpysr 83 AT J1 for 3 gmie, e w3 Agfos

I AT & wieHTdn et I, W3 I fod ud3 ST8E 38
YIHE T3 § §3ue & A ‘3 udegel I
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CG&M
W3 (Welder) - JtH SIS W SIS

wifswH S8 ASfa3 fAgi3 1.6.94 & 95

UBTHH Wad B39 (PAW) w3 FfqT1 (PAC) fafanwr @ Guads w3 Aoss € fAa's, ugwHr
Iy i farHT, 79 W3 whusians (Plasma arc welding (PAW) and cutting (PAC) process
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W3 (Welder) - JtH SIS W SIS

wifswH S8 ASfa3 fAg’3 1.6.96 & 97
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CG&M wifgw g8 AEfas fAg's 1.7.103 & 104
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