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ATegd 1 : SR T 3R af&&w ufhar (Induction Training & Welding
Process)
1.1.01 HRI & 1Y yRFId (Familiarisation with the intitute) 1
1.1.02 ¢S URIEUI ST H8d (Importance of Welder (W&I) trade training) 2
1.1.03 ¢S H ygad HRIRI (Machinery used in the trades) 3
1.1.04 AT o JR&M IYHRON 3R I IUANT &1 U= (Introduction to safety
equipments and their uses in welding) 7
1.1.05 8% TS, BISfeiT WhTaR ¢ STHRA (Hack sawing, filing square to
dimension) 10
1.1.06 M.S. Wie TR [fHT 313¢ 3R Ui (Marking out on MS plate and punching) 13
1.1.07 3T AT A= 3R TeTIdh IUDHRUT B RITIHT 3R TS 311 FT1 (SMAW-01)
(Setting up of arc welding machine & accessories and striking an arc 1
(SMAW- 01)) 16
1.1.08 SfTereft-ufifeeti= AfeET SUHRUT B} RITTT, UHTRT TR R T B RITAT
(Setting of oxy-acetylene welding equipment, lighting and setting of flame) 22
1.1.09 Tae fRUf & M.S. e 2 mm A& W fherR s & 971 3R Iy wgeH A
(Fusion run without and with filler rod on MS sheet 2mm thick in flat
position) 28
1.1.10 iR e & fom ure fRAUfT H M.S. =fie 2 mm A& R T ke (OAW-03)
(Edge joint on MS sheet 2mm thick in flat position without filler rod (OAW
-03)) 32
1.1.11 + 2mm & IR T Tdwdr gRTMS @e 10mm T &1 Re areA B oY
fafed &1 + 2mm (Marking straight line cutting of MS plate 10mm
thick by gas accuracy within £ 2mm) 34
TISYd 2 : AfeET a®+i1d (Welding Techniques)
1.2.12 Tae TR # MS We )R ¥e as §1s 10mm Al (SMAW - 02)
(Straight line beads on MS plate 10mm thick in flat position (SMAW - 02)) 38
1.2.13 T PR H 10mm At MS @We | dies s (SMAW-03)
(Weaved beads on MS plate 10mm thick in flat position (SMAW-03)) 2 43
1.2.14 MS e R WRR e WIS Taie N H 2mm HieT (1G) (OAW-04)
(Square butt joint on MS sheet 2 mm thick in flat position (1G) (OAW-04)) 45
1.2.15 e T & 10mm [ MS We =R fivde “T” Sig< (1F) - (SMAW-04)
(Fillet “T” joint on MS plate 10mm thick in flat position (1F)-(SMAW-04)) 48
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1.2.16

1.2.17

1.2.18

1.2.19

1.2.20

1.2.21

1.2.22

1.2.23

1.2.24

1.2.25

1.2.26

MS WicH &1 §afeiT 10mm HIdt 19 Hfe

(Beveling of MS plates 10mm thick gas cutting)

M.S W 3t IR sarge wie DR # 2fie 2mm 31 (1F)-(OAW-05)(Open
corner joint on M.S. sheet 2 mm thick in flat position (1F)-(OAW-05))54

e TR & 10mm A MS @ie W fhde au SarEe (1F)-(SMAW-05)
(Fillet lap joint on MS plate 10mm thick in flat position (1F)-(SMAW-05))

AP ad P IRAT TN&0T HRM P 1Y BT Pt B3Rl DT URI&UT HY

(Test the hardness of job with rockwell hardness testing machine)

MS WR fihdie “T" S e Qs & 2fe 2mm #@et (1F)-(OAW-06)
(Fillet “T” joint on M.S. sheet 2mm thick in flat position (1F)-(OAW-06))

e T & 10mm A MS @e W 3197 Hi-R sage (1F)-(SMAW-06)
(Open corner joint on MS plate 10mm thick in flat position (1F)-(SMAW-06)

Tuda fRUfT & 2 mm [ MS =ie R fibde au SarEge (1F)-(OAW-07)
(Fillet lap joint on MS sheet 2mm thick in flat position (1F)-(OAW-07))

Tl giofizE & 12 mm HId MS @We R Tohd V" 9 siig< (1G)-(SMAW-07)
(Single “V” butt joint on MS plate 12mm thick in flat position (1G)-
(SMAW-Q7))

MS e IR WRR §e Sige afas fRufd & 2 mm @< (2G) - (OAW- 08)
(Square butt joint on MS sheet 2mm thick in horizontal position (2G)-
(OAW- 08))

afest fRufa # 10 it 7t MS We W Re argd gy 3R At TR dfdey
(SMAW-08) (Straight line beads and multi layer practice on M.S. plate
10mm thick in horizontal position (SMAW-08))

fhale - MS We R T' wirge afaer fRufq & 10 e A1 (2F) - (SMAW-09)
(Fillet - “T” joint on MS plate 10mm thick in horizontal position (2F)-
(SMAW-09))

51

57

60

61

64

68

7

74

76

78

1.3.27

1.3.28

1.3.29

Tisyd 3 : Wi 3t desfaferdt (Weldability of Steels (SMAW, 1&T))

fihaie - afast fRUfa & 2 mm At MS e )R du saEge (2F)-(OAW-09)

(Fillet - lap joint on MS sheet 2mm thick in horizontal position (2F)-(OAW-09))
afast fRUfS (2F) - (SMAW-10) & MS @ie 10mm HIdE | fibde au sarge
(Fillet lap joint on MS plate 10mm thick in horizontal position (2F)-
(SMAW-10))

2 mm A& MS =fie (OAW-10) R FHeafer fRufay & frer IS & WY wgeH A
(Fusion run with filler rod in vertical position on 2mm thick MS sheet
(OAW- 10))
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85
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1.3.30

1.3.31

1.3.32

1.3.33

1.3.34

1.3.35

1.3.36

1.3.37

1.3.38

1.3.39

1.3.40

1.3.41

1.3.42

1.3.43

MS e IR WRR §¢ Sise 2mm A afdewa TeieE § (3G)-(OAW-11)
(Square butt joint on MS sheet 2mm thick in vertical position (3G)-
(OAW-11))

afast fRufa & 12 mm At MS We R T&d V" S Wiz (2G)-(SMAW-11)
(Single “V” butt joint on MS plate 12mm thick in horizontal position (2G)-
(SMAW-11))

DPT USiefor gRT GMAW J@E Giige &1 Uiefor &y 3R 3ifas Roid a8 (Test
GMAW welded joint by DPT test and make the final report)

MS 3ffe | fifde ‘T’ g 2 mm At HamR fRUfd & (3F)-(OAW-12)
(Fillet ‘T" joint on MS sheet 2mm thick in vertical position (3F)-(OAW-12))

fhdle - MS wWie R T ¥gad Sa@ieR T & 10 mm T (3F) - (SMAW-13)
(Fillet - “T” joint on MS plate 10mm thick in vertical position (3F)-(SMAW-13))

MS U18U ¢50mm x 3mm §laR Hlels | 1G Rifeh) fRufd (0AW-13) IR IR
WWWW (Structural pipe welding butt joint on MS pipe
@50mm x 3mm wall thickness in 1G (Rolling) position (OAW-13))

fhdie - MS Wie R A9 sarge 10mm aféhd el & (3G)-(SMAW-14)
(Fillet - lap joint on MS plate 10mm in vertical position (3G)-(SMAW-14))

SR fUfd & 10mm A& MS We | $iug SR sarge (3F)-(SMAW-15)

(Open corner joint on MS plate 10mm thick in vertical position (3F)-
(SMAW-15))

U739 AfeET - MS UIRU g50mm W Hig-l HT siige 3R Frad Rufd & 3mm
<laR &1 HieTs (1G) - (OAW-14) (Pipe welding - Elbow joint on MS pipe
@50mm and 3mm wall thickness in flat position (1G)-(OAW-14))

MS TIZT g50mm TR U18T 3T ‘T’ sarge 3R IHad RS & 3mm $ar &t
Tiers (1G) - (OAW-15) (Pipe welding ‘T’ joint on MS pipe 850mm and 3mm
wall thickness in flat position (1G) - (OAW-15))

MS @e | U&d V" §¢ Sige SHw@ieR fRUfd & 12mm A1t (- aurussy-16)
(Single “V” butt joint on MS plate 12mm thick in vertical position (3G) -
(SMAW-16))

MS TR U3 AfeET 45° HI0T g URT g50mm 3R 3mm AR Hies (1G)-
(OAW-16) (Pipe welding 45° angle joint on M.S. pipe 250mm and 3mm wall
thickness (1G)- (OAW-16))

HIRGE UIHRE & 10mm AT MS W R ¥ A8 §1gd (SMAW-17)

(Straight line beads on MS plate 10mm thick in over head position
(SMAW-17))

MS UISU & 91 MS Wi WR UIsy el gl f-RT SiigT ¢50mm x 3mm €laR
FI AIeTE (1F) (SMAW-18) (Pipe flange joint on MS plate with MS pipe #50mm
x 3mm wall thickness (1F) (SMAW-18))
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1.3.44

1.3.45

1.3.46

1.3.47

1.3.48

1.3.49&50

1.3.51

1.3.52

1.3.53

1.3.54

1.3.55

1.3.56

fihdie - MS We R “T” i< 3fiakgs &I UM H 10mm AT (4F)-(SMAW-19)
(Fillet - “T” joint on MS plate 10mm thick in over head position (4F)
-(SMAW-19))

MS UT3U ¢50mm TR UI5Y e a1 Sifse 3R 1G UISiRM H 5mm diet s
(Pipe welding butt joint on MS pipe 250mm and 5mm wall thickness in 1G
position)

fhale - MS Wie R AU SaEe 3iaR 88 TS H 10mm AT (4G)-(SMAW- 21)
(Fillet lap joint on MS plate 10mm thick in over head position (4G)-
(SMAW- 21))

3ffeR 8 YIS (4G) - (SMAW-22) H MS i 10mm -8 | RiTret V- §¢ wiige
(Single “V” butt joint on MS plate 10mm thick in over head position (4G)-
(SMAW-22))

MS U187 g50mm dlaR Hiers 6mm (1G Aes) R (SMAW-23) TR U13U 8¢ Sig<

(Pipe butt joint on MS pipe 850mm wall thickness 6mm (1G Rolled) position
(SMAW-23))

Tete fufa # o Wd 1.6mm e IR WRR 9¢ Wig<

(Square butt joint on stainless steel 1.6mm thick in flat position)

e OeieH # 2mm REAg didd &t 2fic )R WRR s wise (OAW-18)
(Square butt joint on brass sheet 2mm thick in flat position (OAW-18))

M.S TR WRR §¢ 3R oY Sige. Tic Ui H SfofT gRT =it 2mm Rd=4
(OAW-19) (Square butt and lap joint on M.S. sheet 2mm thick by brazing in
flat position (OAW-19))

Tl Qo= (1G) (SMAW- 25) H 6mm fead ®Re 3aRT we W R “V” 5

WIgc (Single “V” butt joint on cast iron plate 6mm thick in flat position (1G)
(SMAW- 25))

MS @ie TR 3T THT 10mm %9 (AG-01) (Arc gouging on MS plate 10mm
thick (AG-01)

TRIE UeiRH & 3mm e TegHiRm e R WRR 9 Sise (OAW-20)
(Square butt joint on aluminium sheet 3mm thick in flat position (OAW-20))

PR R THd "V" §¢ We slise 6mm A9 @i 1 & afeET (Bronze
welding cast iron single “V” butt plate joint 6mm thick plate)

8,9,10

10

124

127

130

132

135

138

140

142

144

147

149

151

1.4.57

TTegd 4 : AR B Y (Preparation for Welding)
A & ISRV &1 §sfeiiT (Handling of measuring instruments)

154
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1.4.58 UG TXCHEH BT ITTNT P TR SAHLH AT (Simple dimensional measur | 11,12,13,14

ments using the appropriate instruments) 158
1.4.59 Ted 3t ugaH (Identification of metals) 160
1.4.60 Yt Aed IR IR T AT 31T (Simple gas welding exercise on sheet metal) 162
1.4.61 Wl TR A3ATIT |IfdHT (Layout marking on plates) 168
1.4.62 TS Ja=M |, L, C TR e (Marking on structural section I,L,C) 170
1.4.63 el & fag Saarade AT (Developments marking for cylinder) 173
1.4.64 TIBIY HUT U0 AU GRT GMAW IS Sise o1 TR0 &3 3R i fafy &

w0 ¥ sifay gheror Ruid 9418 (Test GMAW welded joint by magnetic particle

test mathod and make final test report as standard method) 175

Tisyd 5 : 3% afeE™ ufshar (Basic Welding Process)
1.5.65 SMAW ERT 813 &8 Uiz & MS fic 2mm It IR ®hRR dfdh Siise M1

(Making Square but joint on MS sheet 2mm thick in down hand position by

SMAW) 177
1.5.66 SMAW gRT e &1 fyfd & MS wie W Ritrd V- §¢ Siige a1

(Making Single "V" butt joint on MS plate in downward position by SMAW) 179
1.5.67 wc 3 AfET & forg Sk fey &1 IuahT (Use of backing strip for root runs

welding) 182
1.5.68 feT1 &1 |ifET e (Beading practice of Tig) 183
1.5.69 Co2 dfedT gRTMS Wic R ¥ A3 d1gH (Straight line beads on MS plate by

Co2 Welding) 193

HTsYd 6 : UTSY 3R Aes fehae (Pipe and Weld Defects)
1.6.70 Tedl & Sz 3R “T" Siig=e R UIsY Ie8 Siige s 3R fhesia (Pipe weld joint

development and fitup on elbow joint and “T” joint) 202
1.6.71 TIG gRT UTSU Saic ¥ dfeaT (Pipe joint root welding by TIG) 206
1.6.72 Hiex & A 3R Hfewan A= JiT J1d ST (Find the minimum and

maximum measurable range of the meter) 208
1.6.73 9 IS BT 3FUART (Application weld gauge) 212
1.6.74 98 HIUA aTcl 191 1 IUTRT b desHc b1 SIAHIA HRI&UN (Dimensional

inspection of weldments using weld measuring gauges) 214

%
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Hlsga 7 : TS P FAATRIBTY UV&IUT (Destructive Testing of Weldments)
1.7.75 RA(HAT Tid BT SUIANT HXPb B Rl AT (Hardness measurement using the rock

well method) 218
1.7.76 g U&mr (Bend test) 219
1.7.77 T udteror (@i udteror w=fe) (Tensile testing (Universal testing machine)) 11 221
1.7.78&79 | T 3R UISY R ST Uiice KT Agdls &1 IUTIT o afeeT fSWhac! b1 Hedich

(Evaluation of welding defects using dye penetrant testing mehtod on plate &

pipe) 222

IIV'I@E[ 8 : W-faAmrer} wderr ik A (Non-Destructive Testing of Weldments
1.8.80 DT 3T URIEI0T UG BT SUANT Hh dfeaT] [Sthde &I Hedidh (Evaluation

of welding defect using magnetic practice testing method) 223
1.8.81&83 |  Sfeeife Tl fEeaer AfET 3R Hiers=M, ugd 3R SIyaNT (Ultrasonic flow

detector setting and calibration, identification and applications) 224
1.8.84 IW/ASM g} XFETmes &1 31 (Study of IIW/ASEM reference radiograph) 230
1.8.85 &gt fthed 1 are (Interpretation of Radiographic Film) 237
1.8.86 afegT Fteror A SR F3AT (Preparation of welding inspection reports) 241
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%.9. ST & uivomd ST 9.

1 Perform joining MS sheet by Gas welding in different positions

following safety precautions. (NOS: CSC/N0204) 1.1.01-1.1.11
2 Join MS plate by SMAW in different positions. (Mapped NOS: CSC/N0204) 1.2.12-1.2.26
3 Perform straight, bevel & circular cutting on MS plate by Oxy-acetylene

cutting process. (Mapped NOS: CSC/N0201) 1.3.27-1.3.34
4 Perform different types of MS pipe joints by Gas welding (OAW).

(NOS: CSC/N0204) 1.3.35-1.3.40
5 Weld different types of MS pipe joints by SMAW. (Mapped

NOS: CSC/N0204) 1.3.36 - 1.3.48
6 Join Aluminum & Stainless Steel sheets by GTAW in different position.

(Mapped NOS: CSC/N0212)

Perform Arc gauging on MS plate. (NOS: CSC/N0207), NOS: CSC/N0212) 1.3.49 - 1.3.56
7 Join MS sheets/ plates by GMAW in various positions using different

modes of metal transfer. (Mapped NOS: CSC/N0209) 1.4.57&1.4.58
8 Join Aluminium & Stainless Steel sheets by GTAW in different position.

(Mapped NOS: CSC/N0212) 1.4.59 -1.6.71
9 Perform visual inspection / testing of welded joint. (Mapped

NOS: CSC/N0209) 1.6.72-1.6.73
10 Perform destructive Inspection of metal by using different methods

like, Bend test, tensile test, hardness test and Impact test etc. (Mapped

NOS: CSC/N0209) 1.6.74 -1.7.77
1" Perform surface defects inspection by Dye penetrant Inspection.

(MappedNOS: CSC/N0209) 1.8.78-1.8.79
12 Perform sub surface inspection by Magnetic particle testing method.

(Mapped NOS: CSC/N0209) 1.8.80
13 Perform sub surface inspection by Ultrasonic Flaw detector of weldments.

(NOS: ISC/N9405) 1.8.81-1.8.83
14 Perform Interpretation of Radiographic films of weldments.

(Mapped NOS: CSC/N0603) 1.8.84 - 1.8.86

- J
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SYLLABUS FOR WELDER (WELDING & INSPECTION)

Duration Reference Learning Professional Skills Professional Knowledge
Outcome (Trade Practical) (Trade Theory)
with Indicative hours
Professional | Perform joining MS | Induction training: General discipline in the Institute.
Skill 67 hrs; | sheet by Gas welding | 1. Familiarization with the Institute. | Elementary First Aid.
= , in different positions 2. Importance of trade Training. Importance of Weldingin
rofessional . . .
Knowledge foIIowmg safety | 3. Machmer.y used in the trad.e. Industry. _ _ _
12 hrs precautions. (NOS: | 4. Introduction to safety equipment| Safety precautions in Shielded
CSC/N0204) and their use etc. Metal Arc Welding, and Oxy-
5. Hack sawing, filing square to di- | Acetylene Welding and Cutting.
mensions.
6. Marking out on MS plate and
punching.
7. Setting up of Arc welding machine | Introduction and definition of welding.
& accessories and striking anarc. |Arc and Gas Welding
(10hrs.) Equipment, tools  and
8. Setting of oxy-acetylene welding |accessories.
equipment, Lighting and setting of | Various WeldingProcesses and its
flame. applications. Arc and Gas Welding
terms and definitions.
9. Fusion run without and with filler | Different process of metal joining

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

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

11. Marking and straight line cutting
of MS plate. 10 mm thick by gas.

methods: Bolting, riveting,
soldering, brazing etc.

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

Professional
Skill 117Hrs;
Professional
Knowledge
19Hrs

Join MS plate by SMAW
in different positions.
(Mapped NOS:
CSC/N0204)

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

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

Basic electricity applicable to arc
welding and related electrical
terms & definitions. Heat and tem-
perature and its terms related to weld-
ing.

Principle of arc welding. And charac-
teristics of arc.

14.Square butt joint on M.S. sheet 2
mm thick in flat Position.

15.Fillet "T" joint on M.S. Plate 10
mm thick in flat position.

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

Types of oxy-acetylene flames and
uses.

Oxy-Acetylene Cutting
Equipment principle, param-
eters and application.

16.Beveling of MS plates 10 mm thick.
By gas cutting.
17.0pen corner joint on MS sheet 2
mm thick in flat Position.
18.Filletlap jointon M.S. plate 10 mm
thick in flat position.

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

Advantages and

disadvantages of A.C. and D.C. weld-
ing machines.

19.Test the hardness of job no. 21,
22, 23 with rock well hardness test-

ing machine.

Welding positions as per EN &
ASME: flat, horizontal, vertical and
overhead position.
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Duration

Reference Learning
Outcome

Professional Skills
(Trade Practical)
with Indicative hours

Professional Knowledge
(Trade Theory)

20.Fillet"T" jointon M S sheet 2 mm
thick in flat position.

21.0pen Corner joint on MS plate 10
mm thick in flat position.

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

22.Fillet Lap joint on MS sheet 2 mm
thick in flat position.

23.Single "V" Butt joint on M S plate
12 mm thick in flat position (1G).

Arc length - types - effects of arc
length.

Polarity:
cations.

Types and appli-

24.Square Butt joint on M.S. sheet. 2
mm thick in Horizontal position. (6
hrs.)

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

26.F "T" 10 mm thick in Horizontal
position.

Calcium carbide uses and hazards.
Acetylene gas properties Acetylene
gas and Flash back arrestor.

Professional
Skill 70Hrs;

Professional
Knowledge
12Hrs

Perform straight, bevel
& circular cutting on MS

27.Fillet Lap jointon M.S. sheet 2 mm
thick in horizontal position.

28.Fillet Lap joint on M.S. plate 10
mm thick in horizontal position.

Oxygen gas and its properties Charg-
ing process of oxygen and acetylene
gases.

Oxygen and Dissolved Acetylene gas
cylinders and Color coding for differ-
ent gas cylinders.

Single stage & double stage

Gas regulators and uses.

29.Fusion run with filler rod in vertical
position on 2mm thick M.S sheet.

30.Square Butt joint on M.S. sheet. 2
mm thick in vertical position.

31.Single Vee Butt joint on M.S.
plate 12 mm thick in horizontal
position (2G).

Oxy acetylene gas welding Systems
(Low pressure and High pressure).
Difference between gas welding blow
pipe (LP & HP) and gas cutting blow-
pipe.

Gas welding techniques. Rightward
and Leftward techniques.

32.Test GMAW welded joints by DPT
test and make the final report.

33.Fillet"T" joint on M.S sheet 2 mm
thick in vertical position.

34.F "T" 10 mm thick in vertical posi-
tion.

Arc blow - causes and methods of con-
trolling.
Distortion in arc & gas welding and
methods employed to minimize distor-
tion.
Arc Welding defects, causes and Rem-
edies.

Professional
Skill 62Hrs;

Professional
Knowledge
12Hrs

plate by Oxy-
acetylene cutting
process. (Mapped NOS:
CSC/N0201)

Perform different

types of MS pipe joints
by Gas welding (OAW).
(NOS: CSC/N0204)

35. Structural pipe welding butt joint on
MS pipe 0 50 and 3mm WT in 1G
position.

36.Fillet Lap joint on M.S. Plate 10
mm in vertical position.

Specification of pipes, various types
of pipe joints, pipe welding positions,
and procedure.

Difference between pipe welding and
plate welding.

37.0pen Corner joint on MS plate 10
mm thick in vertical position.
38.Pipe welding - Elbow joint on MS
pipe 0-50 and 3mm WT.

Pipe development for Elbow joint, "T"
joint, Y joint and branch joint.
Manifold system and uses

39.Pip e welding "T" joint on MS pipe
050and 3mm WT.

40.Single "V" Butt jointon M S p late
12 mm thick in vertical position
(3G).

Gas welding filler rods, specifications
and sizes.

Gas welding fluxes - types and func-
tions.
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Duration

Reference Learning
Outcome

Professional Skills
(Trade Practical)
with Indicative hours

Professional Knowledge
(Trade Theory)

Gas Brazing & Soldering: principles,
types fluxes & uses.

Gas welding defects, causes

and remedies.

Professional
Skill 69Hrs;

Professional
Knowledge|
14Hrs

Weld different types of
MS pipe joints by
SMAW. (Mapped
NOS: CSC/N0204)

41.Pipe welding 45 ° angle jointon MS
pipe 0 50 and 3mm WT.

42.Straight line beads on M.S. plate
10mm thick in over head position.

Electrode: types, functions of flux,
coating factor, sizes of electrode.
Effects of moisture pick up.
Storage and baking of
trodes.

elec-

43.Pipe Flange joint on M.S plate with
MS pipe 0 50 mm X 3mm WT.

44 F "T"10 mm thick in over head po-
sition.

Weldability of metals, importance of
pre heating, post heating and main-
tenance of inter pass temperature.

45.Pipe welding butt joint on MS pipe
050 and 5mm WT. in 1G position.

46.Fillet Lap jointon M.S. plate 10 mm
thick in over head position.

Welding of low, medium and high car-
bon steel and alloy steels.

47.Single "V" Butt joint on MS plate
10mm thick in over head
position(4G).

48.Pipe butt joint on MS pipe ¢ 50mm
WT 6mm (1G Rolled).

Stainless steel: types- weld decay and
weldability.

Professional
Skill 70Hrs;

Professional
Knowledge
12Hrs

Join  Aluminum
& Stainless Steel
sheets by GTAW in

different position.
(Mapped NOS:
CSC/N0212)

Perform Arc gauging on
MS plate. (NOS: CSC/
N0207), NOS: CSC/
N0212)

49.Square Butt jointon S.S. sheet. 2
mm thick in flat position.

50.Square Butt joint on S.S. Sheet 2
mm thick in flat position.

51.Square Butt joint on Brass sheet
2 mm thick in flat position.

Brass - types - properties and weld-
ing methods.
Copper - types - properties and weld-
ing methods.

52. Square Butt & Lap joint on M.S.
sheet 2 mm thick by brazing.

53.Single "V" butt joint C.I. plate 6mm
thick in flat position.

54.Arc gouging on MS plate 10 mm
thick.

Aluminum properties and weldability,
welding methods. Arc cutting & goug-

ng.

55.Square Butt joint on Aluminium
sheet. 3 mm thick in flat position.

56.Bronze welding of castiron (Single
"V" butt joint) 6mm thick plate.

Cast iron and its properties types.
Welding methods of cast iron.

Professional
Skill 21Hrs;

Professional
Knowledge
05Hrs

Join MS sheets/ plates
by GMAW in various
positions using different
modes of metal
transfer. (Mapped

NOS: CSC/N0209)

57. Handling of measuring instruments
- Steel tape, Vernier Caliper, spirit
level, micrometer, Try square, Plum
bob etc.

58. Simple dimensional mea-
surements using the appropriate
instruments.

Outline of various subjects to be cov-
ered Quality and its definition In-
spection methods. Measuring
Instruments and least count
Dimension report preparation Types
of metals & characteristics Classifi-
cation of steels.

Professional
Skill 162 Hrs;

Professional
Knowledge
31Hrs

Join  Aluminium

& Stainless Steel
sheets by GTAW in
different position.
(Mapped NOS:
CSC/N0212)

59.ldentification of materials.

Types of welding process Advantages|
& limitations Various types of welding
power sources.




Duration

Reference Learning
Outcome

Professional Skills
(Trade Practical)
with Indicative hours

Professional Knowledge
(Trade Theory)

60. Simple gas welding exercises on
sheet metals (Butt & Fillet welds).

Welding parameters Different types
of weld joints Gas welding principle
and application Safety in welding
and cutting.

61.Lay out marking on plates.

62.Marking on structural
sections - I, L, C etc.

63.Development marking for cylin-
ders.

Marking with pantograph Gas cutting
principles, basic CNC profile cutting.
Different size and shape of rolled sec-
tions.

64. Test GMAW welded joint by mag-
netic particle test method and
make final test report as standard
method.

Basic welding metallurgy (pre heating,
post heating etc.) Welding symbol and
its nomenclatures Effects of heat.

65.Making square butt joint on MS
sheet in down hand position by
SMAW.

66.Making single V - Butt joint on MS
sheet in down hand position by
SMAW.

67.Use of backing strip for root runs
welding.

Principle of Shielded metal Arc weld-
ing (SMAW) Function of flux and bak-
ing requirements Selection of elec-
trodes and coating factors Different
type of edge preparation.

Welding procedure - Edge preparation
and fit up, use of backing strips and
bars, root run welding and cover pass
welding.

68. Setting up GTAW welding plant.
Beading practicing by TIG Square
butt and corner jointon M.S by TIG
Butt, T and Corner joint on S.S
sheet.

Introduction to GTAW welding TIG weld
ing equipments Advantages of TIG weld-
ing process. Tungsten electrode,
Types, sizes, and uses. Type of shield
ing gases Purging

Methods Parameter setting.

69.Setting up GMAW welding plant
Straight line beads on MS plate by
CO2 welding Lap T & corner joint
on MS plate by CO2 welding Single
V - Butt joint by CO2 welding.

GMAW welding process Power
source & accessories Wire Feed unit
Modes of metal transfer - Dip, Globu-
lar, spray &pulsed transfer and its sig-
nificance Welding wire types and
specification & Parameter setting.

70. Pipe weld  joint devel-
opment &fit up on elbow and T-
joint.

Classifications of pipes and tubes Vari-
ous types of pipe joints Development
of pipe - elbow and T- joint.

71.Pipe joint root welding by TIG.

Various equipments used for root
pass cleaning

Pipe bending

Pipe welding procedure.

Professional
Skill 18Hrs;
Professional
Knowledge
04Hrs

Perform visual
inspection / testing of
welded joint. (Mapped
NOS: CSC/N0209)

72.Visual Inspection of welds.
73.Application of weld gauge.

Types of Welding defects (Cracks,
Inclusions, Incomplete penetration,
Lack of fusion, Under cut, Burn
through, Overlap etc.)

Professional
Skill 39Hrs;

Perform destructive
Inspection of metal by
using different methods

74. Dimensional inspection of
weldments using weld measuring
gauges.

Causes for defects. Remedial mea-
sures Inspection methods.

(xvii)



Duration

Reference Learning
Outcome

Professional Skills
(Trade Practical)
with Indicative hours

Professional Knowledge
(Trade Theory)

Professional
Knowledge
08Hrs

like, Bend test, tensile
test, hardness test and
Impact test etc. (Mapped
NOS: CSC/N0209)

75.Hardness Testing.
76.Bend Testing of Weldments.
77.Tensile testing.

Mechanical Testing of Metals. Prin-
ciples, Applications of - Hardness test-
ing (Rockwell and Brinell) - Impact
testing (Izod and Charpy ) - Tensile
testing and Bend Test.

Professional
Skill 36Hrs;

Professional
Knowledge
08Hrs

Perform surface defects

inspection by Dye
penetrant Inspection.
(Mapped NOS:
CSC/N0209)

78. Evaluation of welding defects us-
ing Dye penetrant testing method
on plate.

Nondestructive Testing of Metals. Vi-
sual inspection Dye penetrant test -
Principles - Advantages -Limitations
- Types of Penetrants -

Cleaners -Dwelling time.

79.Evaluation  of welding de-
fects using Dye penetrant testing
method on pipe.

Dye penetrant test (DPT) - Types of]
Penetrants -Cleaners
- Dwelling time.

Professional
Skill 18Hrs;

Professional
Knowledge
04Hrs

Perform sub surface
inspection by Magnetic
particle testing method.
(Mapped NOS: CSC/
N0209)

80. Evaluation of welding defects us-
ing Magnetic Particle Testing
method.

Magnetic Particle Test (MPT)- Prin-
ciples - Advantages - Limitations -
Types of Magnetation - Current re-
quirements -Testing equipments
- Indication and Interpretations.

Professional
Skill 54Hrs;

Professional
Knowledge 13
Hrs

Perform sub surface

inspection b y
Ultrasonic Flaw
detector o f

weldments. (NOS: ISC/
N9405)

81.Ultrasonic Flaw detector- | Ultrasonic Testing
Setting & calibration. (UT)- Principles - Advantage
- Limitation.
82.Ultrasonic Flaw detector-|Types of ur Waves -
probe identification & application on|Attenuation -Types o f
pipes & plates. Transducers - Couplants

- Equipments and controls - Type of
scans.

83. Ultrasonic Flaw detector- applica-
tion on weldments of various met-
als.

Measuring Techniques - Standard ref-
erence blocks. Contact Testing pro-
cedure - Indications and
interpretations.

Professional
Skill 37Hrs;

Professional
Knowledge
08Hrs

Perform Interpretation

of Radiographic films of
weldments. (Mapped
NOS: CSC/N0603)

84.Study of w /
ASTM reference Radiograph.

Radiographic testing (RT) - Principles
-Advantages.

- Limitations - Basic Radiation Phys-
ics - X-Rays -Gama Rays - Radiation
Sources - Types of

Films -Film Processing.

85.Interpretation of
films.

86.Preparation of
spection reports.

Radiographic

welding in-

Radiographic Sensitivity - Image Qual-
ity indicators- Radiographic Tech-
niques - Radiographic Interpretation
and Evaluation - Radiation Hazard and
Control. Certification methods for
welding inspectors. Codes and stan-
dards for welding inspection.
Welding

procedure specifications
(WPS) Procedure qualification
Record (PQR).
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Ffieca 159 & AghaaiT (Capital Goods & Manufacturing) 3T 1.1.01
Ao (S TS 3MM) (Welder) (W&I) - Ssa=1 i< 3R afes™T ufthan

TR & 91y gikfaa (Familiarisation with the institute)
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ufFar (PROCEDURE)
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FfUea 59 & AgHaafeT (Capital Goods & Manufacturing)

3 1.1.02

TN (SY TS M%) (Welder) (W&I) - ssa=1= ¢ siiv afegwT ufthan

dsY (W&I) g8 ufRierr &1 dg@ (Importance of Welder (W&I) trade training)

IERY: T 31T & 3fd T 317 Ig R Tl

AT ¢S A UK GEIaT3i BT I B

o 3T WA F IRA A HIoTA AT W F1 qui oY
* ATSV S P W W AR & TH] B TS B |

g T8 I SHiCaR! & T & off U IR JeeR T4 B 38T
TG § | PIICHAT ST W & d8d ¢S B 31afd 3 YAReR B
THaTd TR B (Competencies achieved)

Y TS B hAdgdd QX1 H & 91 URIe Ifad w0 & Ay
frufefad Hiral o1 ue=H w3 8§ gem gl

1 M.S. @ af@ e ik M.S. T afedT ufsran grR1 urgy|
2 M.S. ®I afcET SMAW ufshar gRT gt fufa & wic

3 M.S. R, 997 3R GHaR BT HTadieRifee= Hrea
D1 UfhaT RI WC|

TRET UF SR&0T BT

M.S =i 3R M.S We R GMAW 3fc&T|

Wi AfET 7=, U HTe o I=F & SR SR,
SMAW UfesaT & IUART i gu afes™ C.

N o o b

3 ¥Ra_ & IR (Further learning pathways)

TS & IHA I W IHEGIR HEGING BRI AR I U
FA & foe spifeaf e @M & dgd ud af @t Srafy &
for usfierd e/ & srifewfRm o @ gwar g1
AR & 3T (Employment Opportunities)

Y ¢S B IhAddd T o3 W, SHedR! &I Fafafad
I A gt ave § Feford e &1 ary e
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9 WRISFIR (Self employment)
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3 1.1.03

Ao (=Y TS 3Mg) (Welder) (W&I) - Ssa=M T 3iiv afesw ufssan

¢S # ygad A=<t (Machinery used in the trades)

IETY: 3T 31 & 3fd T 3110 T8 R T
 ATBV IS F R W AR & AR Bt TS |

o 3M W@ & IRA A HTHGAT T w0 &1 quia B¢

Ffieca 159 & AghaaiT (Capital Goods & Manufacturing)
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FfUea 59 & Aghaafe (Capital Goods & Manufacturing)

3 1.1.04

AT (S=Y TS 3M15) (Welder) (W&I) - o= T 3R Afcsw ufspan

AT o YR&m IUHRN 3R A% SUGNT o1 U= (Introduction to safety equipments

and their uses in welding)

IERY: T 1A & 3fd T 317 Ig HR Tl

« 3T AT H g T a1 JR&T uRYUTY 3R YT IUSUN & A1 Farg
« SeA SR el & T & g gran ufvur 3R WeraE SuSHRur g
o HE % g 31 3R g B! FHRS 31 fH0i 3R Teda YU F guE I 4 g9

o 3@l 3R ¥ B Y& & e N a9 o1 799 FR

TR-3@aq Af&ET (Non-fusion welding)
Ig afT @t U fafd & forad ve woe a1 g Aea T us &
AR Uige fher IS &1 IUANT b 99 Hed & B! &
forgam famT Afds gara & T fomT U a1 98 ot § 1
TR e, ST ofR st e
3T fET & SR b Bl gfHRS IRl (3regT aree
3R ZHT XS fHRUN) & HRUI ISR B! 54 IRE BT AT b ekl o
AT FRIT AT 8, 3T q AT T & HRO STl 8 3R
T SiTeq, fosTell & 3eds, sesia YU, 384 ara 71 Bie & Jus o
3T B 1 3R WHT & BT 3R aeqy W R AR B
IR R AT &8F & I B FRA A 3 Afdad B
SRIFd TR § s & forg Fafefad gRem uRem 3R weras
JUHRUT BT SUTRT 3T W1l B
1 YR&TURYH Safety apparels
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APRON

AT SR fA@T a1fg-t Respirator and exhaust ducting
AR F T, SWM, Wha & T HY 3R A7 WS Fig 2,3,4
3R 5 T IYUNT IR b TR, BTY, BIY, e 3R Bl b T
¥ fafesvor oiR s & 7T @i ¥ s & forg fpar ST g1 3
Ted 7d & f5a- & ERM dcE OIg ¥ I ardt T4 Aed 7d &
HUT|

Fig 2

WW20N1104H2

GLOVES

Fig 3

ADJUSTABLE HELMET

LEATHER CAPE
WITH SLEEVE

HOLDER

LEATHER APRON

CAPE WITH SLEEVES

WW20N1104H3




Fig 4

CAP WITH
SLEEVES

HAND GLOVES

APRON

LEG GUARDS

WW20N1104H4

LEG GUARDS

SURIad T GRefT URYM 3% Ue-d T4 €l Ta] g1 aTeU 3IR
TS GRI IUG 3MBR b1 I T i1 3|

e @ se & fou oienfiies [Rem ¢ (Fig 5) &1 ITANT
fora Smar 81 IR & S1feral ofR e B e | I8 JeeR i faorelt
F g Q i sTTar & i S &1 ThaE ARy FU ¥ gen
gfeRieh Tl @ s g g

Fig 5
FALLING OBJECTS
CRUSH TOE-CAP

CUTS AT ANKLE LEVEL

SOLE PENETRATED BY
SHARP OBJECT

ORDINARY SHOES OFFER NO PROTECTION

STEEL TOE CAP

HIGH SLIP, OIL RESISTANT
/ AND ELECTRIC SHOCK PROOF SOLE

— STEEL INNER SOLE
INDUSTRIAL SAFETY SHOE

STOUT LEATHER PREVENTS
INJURY TO THE ANCHILIES TENDON

INDUSTRIAL SAFETY BOOT

WW20N1104H5

AfeET g5 WHIF 3R 3@fe (Welding hand screens and
helmet): 3T AT & SR 311dh ST SR TIRF I I
DI 3Gl 3R AGR DI T & AW DT SUANT faa S g1

UH 8€ ThH &I g1 H Udhe & fore fSaime fasan man g (Fig 6)

Fig 6

HAND SCREEN

WW20N1104H6

Te Boic T &1 RR R g4 & g fewe fbar mar g1

Gl

WELDING HELMET

Fig 7

WW20N1104H7

I W J T & e TfiF 7" & Qe RE WY o™
T ST €1 (Fig 8)

Fig 8 EYE PROTECTIVE GLASS

CLEAR GLASS PLATE

CLEAR GLASS PLATE

T 1
AF3rd Aed 3T AR F e freer @9 Ft Rear=s

WW20N1104H8

T &g &1 ST Ien THiimR A T Hie
BIC B Il
8-9 100 9%
10-11 100 ¥ 300
12-14 300 4 HWR

Ffiea 159 & AYHaafT - AT (S=Y TS 3MS)- (NSQF IRNRE- 2022) 3Ry 1.1.04 9



RAHT WhIF JEcR YT UM Bl § AR deeX B 30 gl
BT T T T F STTNT B3 B 3T it B

JUGRT B ST aTelt AfeeTT Hie 3o & YR R T (o)
A fafts I § 99T o § 1 (39 AR 1)

QESd BRR Y% H-1a19 Whi | Fig 9 &1 IudiT afesT &3 &
U HTH B I1d Afdadl & 31 T § 9 & fore e
EicIk

Fig 9

WW20N1104Hg

PORTABLE FIREPROOF CANVAS SCREENING

T HI Fled JHY 1SS BT AR & THY G Bt JReqT &
fore TTe, =y 1 IUTNT faban wraT 81 Fig 10

Fig 10

WW20N1104HA

SAFETY GOGGLES

Ig JPese A F &1 Bl § Fores ST =I=mn o B 7 SR
Y R F RR R TRea U § W@ & e wh safes
EERS I

I8 RMae® fhe, 3fed dfeas ok ut e & quf qRan &
fere fewme fpa man g

Pt F-9RY SraitasT SR S 3NfE Bl AT BRa Ty
IS T Tedd YU 3R URY §U P! STeR HepTel ST Uehdl 8 | STedid
YU 3R YU BT TG A ¥ 97 & TT TP YRR HT ITINT B
3R AcE &8 & U e Aferepran SR U=iad! &1 SUaRT B |
Fig11.

TS YU BT YU ¥ deSR I8 8l e SR TH de s e/
B3 IR IR ST | SO Sfa a1 die el ]

Fig 11
RESPIRATOR PAD TO PREVENT
INHALATION OF TOXIC FUMES

ADJUSTABLE HOOD  \—
CONNECTED TO
EXHAUST DUCTING

WW20N1104HB

10 Fiea 15T & AYHNAT - IR (S TS ATS) - (NSQF HIMRUA- 2022) 34T 1.1.04



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing)

3 1.1.05

oY (S TS 3irg) (Welder) (W&I) - S5a=1 ¢S 3R afes™T ufthan

P TS, BT WrR g ST (Hack sawing, filing square to dimension)

IERY: T 1A & 3fd T 3110 Ig B Tl
* AT BT 90° TR WISA B

o TT3 WTIR BT TN H3b G ATHR I fafga v

. Al sfafved ded s1¢
o TPISd B! ANMBR HIAT 3R STEAFT P! I91E IGT +0.5 mm KA T & 1Y SEATT P Wi ST

80 0.5

10 80 0.5
1 100ISF x 10-100 Fe310 1.1.05
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.5 TIME 7h
T HACKSAWING,FILING SQUARE TO DIMENSION
%@+§» CODE NO. WLN1103E1
N

11



&1 &1%H (Job Sequence)

. WA EA T IWN IR TP MHR AU B Sid DY

- e ®IE ffalkad Aed &), A IV ger S|

. 9 Pl ey | W, d1fd efg ara 1 Y W 31

. THIA TS WISA & 1Y g B 3R 1 BIEd B

. Y fHIR A Y8 b TR B §ild P
(T TS WHRR B &19) |

. U R (TS 2) GHad 3R 90°, W18 1 (Fig 1) & forg
BIsd |

Fig 1

/ SIDE 1

SIDE 3 SIDE 6

M

SIDE 4
\ /SIDE 5

\ SIDE 2

WW20N1105H1

BRd RS 3 WIT 3R UI5S 1 & IR |

« U439 90° Bl U 2 H BIRd BRI

« TR YHAR Y 90° & HIV I olid DY |

.+ RS 1 W AT Hifgar m

« WSS 2 B WhHY W TR IGd g¥ 81 mm HT (M T
(Fig 2)|

Fig 2
81 ‘

M/

81

WW20N1105H2

\ SIDE 2

+ S YPR ¥ds W W 4 Yo7 3@d §U 5 YoTsfi )R 81 mm
BT (= |

. fafga o & vg I

+ fIfgd @8 ¥ 10 mm R 38 gU W19 ! d9-a159 § 39 |

.« TP MR = HRA P foIT A1 R TP Ui S|

- ffgd a1 & 9y w1c|

.« 3 e g WP ¥ o F1e o

.« TILE 5 3R 6 HRA B 3R I &I offd B 3R 80.00 mm
+ 0.5 mm & SEAGT B! §AT 3G |

- PR B AT P R dd A R Teied & e g9
TRIEd B

S a1EY B SIS Bl S B (Fig 1) e Fars e ©, ar

TH Hd HT IUANT B 3R

Ife 98 BH 8, A G PIIEH BT T BY 3R IYHT SUTN Y|

RIS & HW Y5 Y 10 mm & U= & 9 99 gy J

SId B gics DY

F TR faftrs U5 3R TS B wIgal &7 T9q Y

- S BT HR

- fyorelt O areft Aed @t AR

- Oifd &1 B |

S b BIsd &1 650 HUDR fthe 961 8 TT el | BISd P asd

B U (Fig 2) 3R 30 afe B1Y P 5T PT SUINT PR

ISd B 3T BT 3R Y|

WW20N1105J2

1T Ted &1 g OTFT 8, 3P IR HIed B! A1k Bl Uhs |
g4 wigfelt & forel (Fig 3)

WW20N1105J3

12 Fiea 15T & AYHFNT - IeeR (S TS ATS) - (NSQF TN - 2022) 31 1.1.05



B! WISfelT & forg|
RIS DI G HA & forg|

RIS B g B3 b ol I Brsfeit Hf &1 S Favat
21 Tt wrsfeitT Wz AR & forw oft &) S g B

WRAS WP & GRH BIsd S JIH U J G &P HBIRd
HRAT TR B3 3R el b &b SR cad s |

WP ¢l RT3 | BIsd & Gald Pl 39 g I Jferd B fh
WI3d SHRN HIsd B o aTell Iag IR JuTe 3R e 35|

HHdadT $1 WG (Checking flatness) (Fig 1)

Fig 1

REFERENCE SURFACE

WW20N1105X1

TRIT dd HRA & o T8 Wik & IS &I e Ul Bl IR
XA B

Tt fe=mefi 7 S &1 T aTell 9ag R T8 WRR & <IS I X9
dfes I3 Tde Bl HaR a1 o1 b |

AT &b A AT B | ATge AU BTS 3R o Wic BT Hbd S|

PR P ol (Checking squares): REIT WHY & &Y
H 9 TR Iag W R 31 AT H & R Wy
T G ¥ aRR P17 § SR SifRad o1g ¥ g 3

Wi P T g W I 1 3R gamd| (Fig 2)

Fig 2

WW20N1105X2

fR-eR 2 @ (Fig 3) 3R =i & O} g ¥ TRl H_Ig
R 71 1 S B S g
W1ge MU 818 3R o Wic BT Hobd M|

Fig 3

nood

REFERENCE SURFACE

<|oooo
STOCK

WW20N1105X3

FfUea 159 & AYHaaRaT - IceT (S=Y TS 3MS)- (NSQF TR - 2022) 3aRT 1.1.05 13



FfUea 59 & AgHaafeT (Capital Goods & Manufacturing) 3T 1.1.06
AT (S=Y TS 3M15) (Welder) (W&I) - ssa=1= i stk afegwT ufthan

M.S. Wie W HIfHT 313e 3R Ui (Marking out on MS plate and punching)

IERY: T 31T & 3fd T 317 Ig HR Tl

* TPIZER gRI AT P Ade! W IWTY WA
o I FATHR HMIGR ITTE T

* P07 3R WPIZER | I@IE g1

\ 50 13
‘ 30
22 32 e 44°
4
S & \\I ~
5
-~ 11 — ™~
S i
5 R I
© i 55 3%
P
11
- 2 0 N
76 76
MARKING PARALLEL LINE (Z) MARKING ANGLES & CIRCLES Fig 3
(BY JENNY CALIPER AND SCRIBER) Fig.1
©w R8
R35 ﬁ
\
R6
o
© <
~
®12\
AR R ol (1
J O \< rs
28 28 17 40
\ 2x@10
MARKING CURVES & CIRCLES (BY JENNY
CALIPER AND DIVIDER) Fig.2 MARKING TANGENTS & ARCS Fig 4
1 80 ISF 6-80 (Pre machined) 76x76x6 - Fe 310 - - 1.1.06
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX.NO.
SCALE NTS DEVIATIONS TIME 8hrs
MARKING OUT ON
E @ M.S.PLATE AND PUNCHING
CODE NO. WW20N1106E1

14



P14 &1 % (Job Sequence)

AIfHT 1

- T O F AR AR T B o B

.« Tid P UH WB IR Jbe BT Od amd 3R 3 @ < |

S AR BT ITANT BRP [FART X' 3R 'y’ TR FAMIR
@ ferd | (Fig 1)

Fig 1
43

"N

58
O

50

26
18

= \
X

33

54

WW20N1106H1

YH I g9 & T aga &) Sevd | samer |@ar 9
|

. TP AT 3R ThISER BT Y41 HRd gU fagaiiab iR cd
&1 e &1 ufaaar ford |

o TAE & AR B U B SR 2 BRI AR

arfhT 2

. Tg P G R BT ATeqH T 3R 3 @ ¢

o O HTIR BT IUANT B gU I Jal 3R T 3refgd @
Tey @i i fafgd L

. 30° i U= &1 IUANT B it IR Fal H ¥ B (Fig 4)

- eI ®I @ 3R 5 mm R Ie Y (Fig 2)

Fig 2

WW20N1106H2

Fifia o3 ¥ fSargst & el IR 9aH @a1s & 8|
« fSaESR Pt Ueg W 010 & &l ga =Y (Fig 3)

Fig 3

WW20N1106H3

+ 212 9 3R R35 3¢fgd YT &Y 3R T
. gl 3R srefgal R U weft g | geaie & forg ufkiers &t
I R® & = e

3 3R 4 & Rifga v & e A areh &1 g=:
IUGRT HI |

Fig 4

WW20N1106H4

gic U 3R gUIS Bl Aae ¥ 6 g | B Sled Ua &Y (Fig
4 3R Fig 5) 8U1S ¥ ARG I70 & & 3ifaH BR & Udhs

Fig 5

WW20N1106H5

Fed 59 & AYHIERT - IcST (g TS 31S) - (NSQF TR - 2022) 314RT 1.1.06 15



SlcH & oI TTHT 4 mm &1 U= §91E | Pitch &1 @AR
gieg & s B gl B

S 5 Wa Fad &1 IuanT e ors et 3R JHFIR ©
3R 49 3R 49 & A2 Wy ok fiwrE 2 @ &

CC,, DD, EE, & FF, AND THEN
PUNCH MARKED

p = PITCH OF THE DOT (4mm)

LINES SCRIBED JOINING AA;, BB,

WW20N1106H6

16 Fiiea g9 & AYH AT - doe¥ (S TS ATS)- (NSQF TN - 2022) 34T 1.1.06




Ffica 159 & AghaaT (Capital Goods & Manufacturing) AW 1.1.07
oY (S TS 3113) (Welder) (W&I) - S5 ¢ 3k afcs™ ufsean

3T AfET WA 3R TS IUBIUT BT RITYAT 3R TH 3MTeh 941 (SMAW-01) (Setting
up of arc welding machine & accessories and striking an arc) (SMAW- 01)
JERY: T AT & 3fd H 3119 Tg B Tl

- T Pae BT AT AN, TS Ties? SR Wia & i BT DY

« e 3R Sifve e ok i AfR T A=A wa A §

« AR Fie e HY 3R TS P WP B3 3R T11¢ 7G|

Fig 1
ELECTRODE
HOLDER

AC ORDC
CONSTANT
CURRENT ELECTRODE

SUPPLY — W
!

GROUND
CLAMP
WORK LEAD

WW20N1107H1

Pd HT1HH (Job Sequence)

JUSBN DI YRI&T VI W RATUT < . RIS BIeSR H 3AdCIS Bl WIS Jd | ST

. 39 IUGRTN Pl FARYT B BT 31T ITINT R I8 & . AfcE fyfar 9 7€ feu &1 25 1 50 mm gR 39|

- ARTF U THST T B IR ICS FTUR STHATH I« AU Bl AT B 3R 3(F Tg 31 W dR T & T TR
SIS | H

. AT TR Y|

o TR IR TS T Gl & AR TERS IT B |

i 3w (Skill Sequence)
Sifeil-uf¥feei= AfST u=iiv ofik Wera® IUHRUT Ft RITAT 3R TH 3d WRAT (Setting of
oxy-acetylene welding machine& accessories and striking an arc)

IERY: TE AUSD! Heg BT
o TSP AT HUF R HA | FAgTaar BT

3T AfSET wWiie Bt WITUAT (Setting up Arc Welding
plant) (Fig 1)

17



Fig 1

ELECTRODE HOLDER

WELDING POWER
AC or DC SOURCE D
9
o

ELECTRODE CABLE
EARTH CLAMP

WELDING TABLE

WELDING JOB

Wd & AFIUR ST A=A SR 3= WM & §id B TH
IfET SRR (Fig 2) I1 U dfcsT fqFaRI (Fig 3) afc@T &
e o oRT a1 © ok T AfET TRBER (Fig 4) 3f@T &
forg gremadf U1 3T 31

AT T 1 fSorelt BT 3mufd F Fge B

gffia o3 for ey eyfef (& oz AR w=ft St
¥ Y% &1 T8 Aese & fodt ot e & fawret &
ed | g9 Fig 1

WIER DY

WW20N1107J1

Fig 2
GENERATOR

POLARITY SWITCH

CURRENT
REGULATOR

OPEN CIRCUIT
VOLTAGE CONTROL

ELEVATED

A.C.MAIN
SUPPLY

WELDING LEAD

EARTH LEAD
D.C. WELDING GENERATOR

WW20N1107J2

st B IR GRRE F B TS Aeet AR o e R

it & o= AT eifd & €|

N Faa FARE I, 7 iR URR e 31
PRI T &1

31 Had DI AT 2T V HIB Bde B AT 3 T 3R

3AGCIS HAd Bl SAICIS BISR B 1Y YT HRb HIH DR

ST IS-EIeeR B AT 39 & UM e fhU U SHaeE §%

R dehl ¢ od Wt a8 ST H T 811

Fig 3

3 ) ii@a
.|
o ’ e

WELDING LEAD

AC INPUT LEAD

EARTH LEAD
DC POWER SOURCE - RECTIFIER

CURRENT REGULATOR

WW20N1107J3

CURRENT REGULATOR
(FINE)

CURRENT REGULATOR
(COARSE)

A.C WELDING (OUTPUT)
FOR WELDING

PRIMARY CABLE FROM MAIN SUPPLY
A.C WELDING TRANSFORMER

WW20N1107J4

18 Fiea ST & AYHFNTT - ITeR (S TS A1) - (NSQF TN - 2022) 3amT 1.1.07



R 1 Ren ¥ R AT 2 3 IRY 9IR Urae WA gl
(Fig 5)

S & afceT T Iusvur O b Rfthn 3R, &rea ©a
IR 79, fome 3R fafth et &1 e @t RUfa & &

FHRITT GR&T GAMYT B & U TR GRafm aRy™ (SR de
&1 Uy, T, wWhia , Al Sidbe, S 3R 2t 37|

3119 afed™ =it % =i &1 d=re | (Fig 6)
AT TSl & fo SUgad e U HRA & forg onrdh afesT
AT BT U foa ST 21

WW20N1107J5

Fig 6 ELECTRODE - HOLDER

MAIN SWITG

o

AC ORDC
WELDING POWER
SOURCE

MR

CURRENT

HOOK FOR KEEPING
ELECTRODE HOLDER

EARTH CLAMP

STEEL WELDING TABL

GROUND

WW20N1107J6

AfcET 7= &1 FErER e smyfd @ dde

- AT A= B 3 Tl &1 g YLl & U AT &Y, faya
TIfFd & THH A T & (o G 3MTYfd hadl bl TURHT
BleT |

- T AYfd & R HHaRH & oY U $Rd Saad R &Y
AT Fiifds 3H RIS ¥9 Y I dlecs Il g

IR %% 3 e R, TRt oIk UTaR $rad Saaers gieey, oY
O 3R FHad T MATDH TR & & g

e TR 3MTYfd HIaRM & UHR BT 8, dl Jex W T SMYfel
P SIS FhdT 2|

e f&a & Ifyd e & o |

T=iF & Arqy3iits Raa & Ifad Tare 1 §ird &

AT A= & Hie Waex F Iford Tara Bt Sird B 3R e
B 110 TR R AT HY a 3.15 mm TN SRS |

Ife T8 DC AT o Rer a1 AFeHRR § O Talkdt faw &
BEISEEIRSIECTY

IfegT w=iF @ AT P B sacS-gIes aP o oH & forg

AT e BT ITTNT BT STl § SIR e SR Jugad o Bl
3 FHad RRY I Sra1 dm | (Fig 7)1

Fig 7

EARTH CABLE

WW20N1107J7

CABLE ATTACHMENTS
Fig 8 QBENCH
GROUND CABLE TACK WELDED
BOLTED

WW20N1107J8

METHOD OF ATTACHING EARTH CABLES

3 HIA & U BR B! ARMH & 3H13eye efifa & I forsht T
Y YD DHaC D

31 Faat b g RR B AT Coa A dige B a1 31 a7
JUTNT HRp BB HTH B3 ol % Fig 6 T femmn mar g1 s
% Fig 8 § R mu B

Fea T5H & AYHIENTT - IS (g TS 3TS) - (NSQF T=NRIG - 2022) 31IRT 1.1.07 19



Fig 9

WW20N1107J9

WELDER ABOUT TO STRIKE AN ARC

TATEIS HId B U BR DI AT P gIR <fifd T SRR BR
P SARIS YRD Y Fa PR

37 AR A=A Y YRS BT 3R AP (Starting and

stopping of arc welding machines)

af&ET gwTHR (Welding transformer)
AfET TAHIER B T SMYfef Bl 311 B

TR IR 3T 7T 3{fH/3iTh R &1 IUaRT #b afce T TRIB IR
(2-3 ¥R) B 3T 3R 3T B

3f&ET Fvex (Welding generator)
AfET SRR BT g STl B 3T HY|

I R UeH T TN Wé-Swe-Trdk &1 IUAN b afcsT
TRER (2-3 TR) B 3 3R ATH B |

WIER B R B UM A W, $3 Tohs Uailan B 3R R 7=
DI JHAM ¥ I & fo1e Rad &1 Seer f[Rufd o |

AfET YURS (Welding rectifier)

ST YRBRR St G- Y[ DI 3T B

AT YFABRR 1 31 BT ST R 2-3 IR FF 3R 3
B

- Trf % Y i e femn ma 21

PO IRIBRRI |, T ciaws (&g yer faramar g
39 99 & Tarfera v 7=fi9 &1 DC AT a=fv
1 1 AT A= & U A sxaHTa frar ST aParg |

I RS B ATg e Wi (M.S.) We WR 311d &1 UER (Striking
of arc on mild steel (M.S.) plate in flat position)

Fig 10 HELMET

LEATHER
JACKET

LEATHER
GLOVES

LEATHER
APRON

SLEEVES

WW20N1107JA

SHOES

ZAHCIS YRS b oIl & &d U 3.15mm AN F&H AfUd geob
I Sadels &1 31 e | (Fig 9) 1

GHd B & e Pics Saacls &1 =11 dR &1 RRT Sadgis
Biee] # faU T wile /A & Aol ¥ T g3 |

3.15 g 3AdCIS & forg 110 TR e &% | Wit goaers fmfar
Al STHR & Sodcis & fou Hee I, &I 2 Fd § forg
YRIST BT YT HRA IHT UTH IS & U H SWATT fobar o
THAT B

I+t farit JeeR 1 AT L= Sl gielt § A1 SIS Bl 98
faar ordr ® ar AfT & IR o Y 3ifth x fear S €,
3 W UER BT Ueb gf-ard fpar 81

fe 7RAA DC i #=iiA 3 ol Seieag TS &) HUmee® 3 e 1|

faT 7T TY 3RA We (@hUg) Bt Tde B Kid IR 59
6 B, 3R del a1 M, g 3R Tie, I B &) ol 91 B3|

Igfra WwTs WRIE faya dud ok A hae 1 &
PR HHSIR A8 g g1

ST T R IHUN &1 9Hqd UG & e B
TYe 3TYfd BT 317 B 3R AT 7=iF b
gifaa w3 f gem e uga gu 1 Fig 10

AR B G U I TTHT 5 mm SR TH BR R a8 B
W 75° & B0 R 3R We B 9de § 90° W uHe | (Fig 11)

20 Fiea 15T & AYHFNT - ITeR (S TS A1) - (NSQF TN - 2022) 3T 1.1.07



Fig 11 T
I \
ELECTRODE

PLATE SURFACE

]

ELECTRODE ANGLE WITH PLATE SURFACE

JOB

DIRECTION OF WELDING
oooo)

WELDING

WW20N1107J8

ELECTRODE ANGLE WITHWELD LINE

Th i fafyr (Fig 12) (Scratching method (Fig 12))

Fig 12
ESTABLISH THE ARC
START POSITION
HOLD A NORMAL ARC
/ /ﬁ
/
7 / / /
/ / / Y
// / //
Vand /
///
/ /
/ / 10°-15°
/
/ /
‘«
AN
\
/ o
/
S~ ¢ 5
£ Q
W .-
@ Zz
&
SCARTCH START METHOD :

ST BT UG a1 ST e BT (U1 Sl o |rE- A1g
P HATE BI TG BT IYTNT HRSP AT B U 3ATCIS B Sleat
3R R T Wi 3H1H W UER B

FS YHhs & o Tdg ¥ THT 6 mm IAFRIS & el & 3R
fihR 311 1 S 7@ & oI T/ TTHT 3 mm &l g R A
®:1 (Fig 12)

e 311 S T ART T § @t T R A Hh 3 e & Iqry
pranicakvras i e Kl

3T Bl dls & oL SAdelS B Sleet T HW I3

&ftr faf¥r (Fig 13) (Tapping method (Fig 13))

BT &1 TdE B geb I 1 P fOIU SATLIS 1 1 A SR 371>
R UER H1|

PS Ybhe & (T gaaie B TR-8R THT 6 mm FW I3
3R R U e 31T F1Y 33 & foTT 38 T8 & T 3 mm
dH HH B

Fig 13

LOWER THE ELECTRODE
TO OBTAIN THE ARC GAP

HOLD A LONG ARC
START BY TAPPING
H/AGANST THE PLATE

DIRECTION OF TRAVEL

TAPPING METHOD OF STRIKING AN ARC

WW20N1107JD

2t fafYy ) SureTeR RepHrs S o1 Sirelt © i U8 oTH &1 I
R TS & = e Sadt B

Ife 3aaeIe Wie A o STl & (R ST 8), a1 39 Sraifiies TRy
B ATTRIE 14 A 9 & [ Sl Bl STea W AISHR Jed Jad
PR &1 A8 (Fig 14)

Fig 14

WLN1107HE

ThAT faftr ¥ 31 IR UER HY |

ae dfeeT BpI-/RMeS U1 gerHe H ol fheex WY & HIH §
3T B S|

At AR T SUANT b e dcg fUTTe & SR A T HafeT
B g1 S, 3R IR 5= Y 1% H | Fig 151

SRATRRT 9@ xd Iug RIfth e ar ffthn wpie &1 IuanT
$:I Fig 15

I T Sa ATHR & BleT 8 oY 7TH Sifg HI udhe & forg e
BT SUART B |

W M.S. We R 3 S 9 I aIexNd I8 o dd [ SAd IS
& S o o1 317 BT B IR HRT Sf b |

3T AR & SR Y& [yt (Safety precautions
during arc welding)

Ted e AfET & SRM, Aed &I T {3 ofrar § SR gife
4 - 3afdee b gRT WS o Sirar 81 Fuffad € amra
TR A B

Fea 59 & AYHIENTT - TS (g TS 3TS) - (NSQF TNRIE - 2022) 31aRT 1.1.07 21



- fyd e ged

- WIE R TR

- G fafeRor

- T 3R T AT F B

- gle Siieq 3R gl s JHIW Biell 8|

ITER P IWIFd WaR! H TIH & [T, I F& JREM Araen=ar
BT UTEH HRAT USdl § off afRd Rigiad & geaem ¢ &
HHTT T |

22 Fiea 15T & YT - IR (S TS ATS) - (NSQF HMFRUG- 2022) SR 1.1.07

Fig 15
CLEAR SAFETY
GOGGLES
CHIPPING
HAMMER

«(«««(«(«««t\‘l(((«@

WLN1107HF.




Ffica 159 & AghaRT (Capital Goods & Manufacturing)
T (S=Y TS 31M3) (Welder) (W&I) - Ssa= T 3k afcsw ufspan

STRi-uRifee= AfET IuHTUT Ft TUTYAT, UBT aRAT 3R TH BT RITYAT(Setting of

oxy-acetylene welding equipment, lighting and setting of flame)

3 1.1.08

IERY: T 31 & 3 T 3110 T R Tl

o Tt P FI e STRN-TRifeed= A9 IR wie Ft T 33

o gt FAaREl A T P B S B
o foramHe) R sazge 19 g9 AT B

« gl 3P TAIC TEd g TRit-uhifeels i af&w wie &Y oifw 32 31

Fig 1

REGULATORS

OXYGEN

WW20N1108H1

o1 #1HI (Job Sequence)

. R IRTPR AR e 3R 3Sede ared, dg R 1 St 3R gfgapror|
3R et &1 e B3| . Y S
+ e BT AD B . IR R I B F R R Teee Y
. o wifud &< . TAE Oed o1 e B3
+ 4T 3 for Tt ffem o Frftermr Y o1 58 Hem @Y . SlffeTaRiT T U ¥ R T ) Teee Y|
o T RydeR, sifaftor iR wRifee= @i | . 7o O o1 flem Y
« VAR aTcd B T & SR Fel AP ° JABR Gl g1l . .
1 - e T R . HIERISON TH UH & T wH &1 TeoRe &1 |
. o ¥ Fea o AT | - T e o e Y
. THHISAD TS .« T B AT HTH R S
I B el & § |

. T S3T B 3R er A garg HH B

23



P g (Skill Sequence)

Sifeit-uffedie AT SuUHRUT B RUTUAT, UHTRT STGRAT 3R WH B RITYAT (Setting of

oxy-acetylene welding equipment, lighting and setting of flame)

3ILRY: TE ATUD! UG BT

* 3T B TUS Bt YRS TRABRT 3R BTRTSHRAT Ve HY

o g AT W= BT TP B |

SfRil-ufafed U &t ®UAT Fig 1 (Setting up
oxy-acetylene plant Fig 1)

Fig 1
9 GOGGLE

]\ SPARK
LIGHTER

N

OXYGEN GAS
REGULATOR \

Doy

3

CYLINDER KEY f‘?:‘l)) &
& |
=2

2

OXYGEN GAS N\
CYLINDER ACETYLENE GAS
Q REGULATOR
DISSOLVED
i \

CHAINING

ATTACHMENT ACETYLENE

GAS CYLINDER

|~ WELDING
BLOW PIPE

& / OXYGEN RUBBER
H&S HOSE PIPE

AP | ACETYLENERUBBER
HOSE PIPE

CYLINDER TROLLY

WW20N1108J1

SETTING OF OXY-ACETYLENE PLANT

FY P WY SHRfior 3R TRl Ridisl & ©@R ¥ 19 afT
PEERLAT I
STRIoA fidst &1 UgaH 39 W Ue fru me ora 31
3 gt 21 T TRifeei= Ridisr @l tgam SE R U
foru T A7 &1 A gl g1 "1y € SifRie Ridsw
ufhfeeis Ridsr @ dar g 3R siferfier Ridse &1
=7y ufyfee| Ridsr & a9 d &9 ghm|
a3 fos WR T Ryclext &1 @rci! Riefel ¥ ST 341 S|
T fycieR &1 U Tl # W 3R 3= Th o ¥ JRid A
fferex oF sawm e/ Rfeie s H/mef R G|
Tad T, 19 Ricdsl &1 et Rfa & 41 g gon @
ST AfRT 3R RycieR aTed! &1 THIH § g9 & fad 38 <t
H1 AT fopdT ST A1t (Fig 2)

st & &fast =7 A o9 W) T gl

WW20N1108J2

%
!
2
;
:
.
3
4
il

Fig 3 BLOW OUT THE CYLINDER VALVE
SOCKET BEFORE CONNECTING
THE REGULATOR CRACKING OPEN
THE CYLINDER VALVE MOMENTARILY

/><,\U TN orr

\.\r,/
] Vyrbb by

KEEP CYLINDER UPRIGHT POSITION

WW20N1108J3

Y WA 3R 3 FHPb T RYAS aTed BT b B | Fig 3|

Reiex area Widre ¥ et 3R 4d@ & HU1 RS a1ed HY v
IR I BT &M &

Ig RIdeR a1ed & Sfad 937 & SR Y & RAd & ABT
3R 1Y B YT F HUN B D! H YA HRA F A oy
et & JHu 8 I g1

RIdeR I drsd THY SHIM dicd 3M3cac & [auRid ¥s R |
g & & s gy A a1 dd 4 gad ¢

SfTeriTo AR @ HTeitor T RideR (18 81 & o1l q
PR Y|

24 P 159 & AYHaETT - IcsT (g TS 3TS) - (NSQF TR - 2022) 34RT 1.1.08



uRyfeciv WaeR @ wRifedH T Ridsx (a1e g1y & um)
FIE B

gt ¥ & A Famel & IR tewien &
el FSRA AT

RIS’ IR 8! Weiex e | TR = SaR & T4 1Y &7 9T
BT 8 3IR SfiRfeH A aIfig 814 &7 UW gia g

ufafed= W@er FAfRT Fe R T @iEn gm
(Fig 4) 3R U=R 1 STaa AT T 6T R

Fig 4

LEFT HAND
ACETYLENE

RIGHT HAND
OXYGEN

WW20N1108J4

Tt ST HaRH! DI R | BT W H IR 31 o o Afey
IR I «1E & WR BT IUANT a1 1T =1feT | T8 dsd &
THIH UgdM aTd B9 I & 1Y Saal! ¥ g9+ § 7ag S|

AT B THIH J F9H & U SHIM TG MHR & TR &1
ITART ®1 | (Fig 5)

Fig 5

WW20N1108J5

T AT Iudvr o} ST ATl H Ve TIHT
TRATP € TP Y 3N o1 9l 81 (Fig 6)

Fig 6

WW20N1108J6

FHIA T Sfd 96 ¥ 9| SR R erge gF a1gul
TR RR W g FdeR 3R suRy RRY R gie-ieaeyd
FHae B

(3HTerfISr TiTe 3 ferg sreft -Teft 3R TR arg= & for &
Tl BT TN HR1)

TRIfeH FHaRM T 3RERIE & Bl U Fe & a1y
1Y FTY F YT §1d © STaf SHTeRfeT S & famm
®e P gIe §TY T YN T 21

BT EIA-UIST & T RR B SfaRfioH WeeR s3ede d 3R
B TP BI-UT8Y &1 TRIfeH Waex $idedie I s I(Fig 7)

Fig 7

ATTACHING HOSE PIPES

WW20N1108J7

Fea T5H & AYHIENTT - AT (g TS 3TS) - (NSQF TNRIG - 2022) 31aRT 1.1.08
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3} U g AT w3k 1 g § s=m & fore gie-faera
BT IUUNT HP SIS! DI YRI&T B

Tol-faey &) o & U U UadhS &1 YANT B | RN Tal
S & gIo-faay &1 S&aHTd d | (Fig 8)

WW20N1108J8

HOSE CLIPS

R & YRR TSHIRET & Bl 3D for¥ SHiaior el urgyq
I8 gl (Fig 9)

Fig 9

ATTACH NEW HOSES TO REGULATORS
AND TO DISPEL DUST ETC., QUICKLY
PASS PRESSURISED GAS TO ATMOSPHERE
MOMENTARILY.
NOTE: THIS SHOULD BE DONE BEFORE
FITTING HOSE PROTECTORS

WW20N1108J9

TA-UTY & 3feR Y AT T & HUN Bl ISH & e v garg
BTt SR AR TR TeaReT ¥ &1 BIS ¢

wRifeeiH Feit & fore +t ggl g

SAIUTSY JaF BT (Attaching blowpipe)

TA-UTSY HT GERT RRT sAI9139 370y & &1 g1 8 1 (Fig 10)
UTEY RRT IR gi9-Uleded & g B3| Sl IR U T &
Y Tefl-verep TRAfRE eit-ursy W 99 8ld § 3R saursy &
TRifedH geie ¥ 98 BId § | ®red & = & o Teftvera
SHTfIor h-ur3y IR dU 81 § 3R SRy & e gaic
WIS BB

ATTACHING BLOW PIPES

WW20N1108JA

BIl-HIedeR SISy ¥ &R gl ad 719 & arodt yaTg A S 8 |
3 91-Re ared & 0 & H HA &

W & q9Td H TSUXE PHIAT (Adjusting the gas
pressure)

A & ATHR P SFTIR D W SfiqfieH iR whifed
S & forY 79 b S aTd 1 USSRe {31 ST 8 | AIoTet T SR
HTd grht S8R HITT & SFTHR AT S 5

TN & Ga1d BI TSORE A & forY, GF1 RIciext & areal &l 4ik-
R T His q Wid 3R gaTd AR R B 59 R DI
THR P Aod & o1T gHI ATl TR gard 0.15 o2
¥ =0 & Je B (Fig 1) AT & & 79 &1 g9 Je Ha
IHY sl yrgy A= aTed Qo 35 1

2919 B! T e & BTG gard TS IR Ugl S Jovdl g
fruma & forg wieror (Testing for leakage)

g & fore Tt deaRr! 1 uRterur fosan S =R

9 Yo

<

Fig 11

WW20N1108J8

wRifeeH FHraeH & o TreH &1 Ut SR SfiRfioH HAawH &
forQ aret Ui 61 9t | (Fig 12)

26 Fiea TS & AYH AT - doe¥ (S TS ATS)- (NSQFHRNRG - 2022) 30TRT 1.1.08



WW20N1108JC

SRS HAIRH W G & U & AT Y S A BT
R &1 qHhT 8

ool 2% & R T it AT o1 v arge BT sRHd T B
T ST (Lighting the flame)

AT sATEY A AoTe AR 3 BTG & fore Froret & SRRy
IHR BT g B

g Ryciex Gt 3R A 1R SRR 19 & <ad &1 TgoRe
B

o FeR 3 & fore sifeRfier iR wfyfeei= &1 <ar9 0.15
e/ 2 Bl

fieieR ¥ dfed &I 9ga dR-¢R T |

Fig 13

ACETYLENE BURNS USING
OXYGEN IN THE ATMOSPHERIC AIR

" — SPARK LIGHTER

WW20N1108JD

VR R URR AT HRd 0T I AT & foId saurgy dvgid
dicd &I gaT X |

TRyl A= aTed Wi sArarsy & 1/4 T B 3R W
AZeR I goafad @1 (Fig 13)

P YU & Y TPHST ga1 H TR BT IUANT TRb
wRifee Sradr 1

TTh AR P AT 31T F B 3= T BT JUANT A
REE]

A 3R ORI A R, G W H T JRidr fa=n & seiurgy
B A BRI

Fig 14

NO WHITE CONE

WW20N1168JE

ACETYLENE FLAME IN ATMOSPHERIC AIR

P Y3HT TS gH dP TRifea derd! (Fig 14)
W B RIS B SR ARy & sifaddie e ared &

Fig 15
WHITE CONE STARTED APPEARING

WW20N1108JF

ADDITION OF OXYGEN

TIABR SHTRISH SIS | 31d Al B Al TR Th IHD Il TG
3 fdarg 3 @ar g1 (Fig 15)

fafirg v 1 sifwit-uRifeeds @uei @) de v & fog
T P HHRSA |

(Flame adjusting to set different types of oxy- acet-
ylene flames.)

WW20N1108JG

NEUTRAL FLAME WITH SUFFICIENT OXYGEN

TRA WA Pl TSoRE IR & AT, Tihe WP &1 WF 3R T
M & fore yaf sifadie sig | (Fig 16)

=UEyT ¥ 79 o § fRfivy 3R ufifeei= o gam aEn
B gl

SHTRIIHRUT T 1 TSORE A & forg, AgRA o ¥ ufyfeefi=
UdTg &1 B |

Tihe, HI- BieT 3R JHie g1 SIe|

A U R @ Iud Sl iR sTD! dars HH grftl
(Fig 17)

TRy & T fArgor & uRifeed i & ga § sifaiiom &t amn
3R gt g1

Fea 59 & AYHENTT - AT (g TS 31S)- (NSQF TNRIE - 2022) 31aRT 1.1.08 27



Fig 17
WHITE CONE SHORT & POINTED

e

OXIDISING FLAME WITH MORE OXYGEN

PRI UeTH 1 TSTRE B3 & folE, TiH 1 g d TR TSOIRE

Fig 18

WW20N1108JH

WHITE CONE WITH
ACETYLENE FEATHER

WW20N1108J1

CARBURISING FLAME WITH EXECESS ACETYLENE

B R i TRifeet S|
e T T U ol YT ¥ kT gan e gt S|
fYH TS B IR e efR-¢fR Sterft (Fig 18)

AR & T e & sfffiem @ gan o wRifedis &t mmn
31t gt g1
AT & SR &) UI3Y & FRER IUANT & §1E eiel Hed b Uil

1 BIe F 3fa¥g Bl Tobdl & AIoTel TR BT IUANT HIb 141
& FAROR U8 &l U o3 & oY 39 Shrac &l gR BT g

SN P! AT D) 6 dP GBI oI b b 31T forr foradt SR
T TR S & TAH DI I DR H SrHad 7 8 S|

ST g1 (Extinguishing the flame)

ST g & oY uga TRIfeeh dhcid died (SAUTSY) 311 HY
IR R siferflor dgia dred |

ie &1 3TH BT (Closing down the plant)

BT BT AT W, 2 AT 71T 57 & T BT 3t AR |
TRyfeei Riciex aTed Sl B | Sfieiier Rieier ared 31 $1 |
UTEy TRyfeei aTed @idt 3R I+t 19 & G919 1 BT <
UTSY SHiiToH dled Tid 3R It 719 & <ard &l Bis S|
BRIECAREARIKCICRIE A R R | Fe

TRIfCEF Weler URR TSR &6 &1 81 ¢ | et (amd
TR TSHRET ¥ Pl 8IS ¢ | sy Thifeed= area it Hi |

SIS RIS dTed 31 B |

JRTEd B

- UG F ST B ST LT B

- Ao & U § gaH ¥ 9 O aRE 9 8 oIl g

28 Fiiea g9 & AYHATT - doe¥ (S TS ATS)- (NSQF TN - 2022) 34T 1.1.08



Ffica 159 & AghaaT (Capital Goods & Manufacturing) 3T 1.1.09
oY (S TS 3113) (Welder) (W&I) - S5 ¢ 3k afcs™ ufsean

Foe fRAfa & M.S. =ftc 2 mm A& w® fFer s & 541 ik |14 W& H (Fusion run

without and with filler rod on MS sheet 2mm thick in flat position)

JERY: T AT & 3fd H 3119 Tg B Tl

* T $e & foT gy ok fher ¥ &) wel fRufa & aaa

T8 UPR B FH F 1Y FUad (R T 918 3R B db+1ie BT TR #3d 5T fher Aed & SsH W Il ST §
« 37T B ITE B 3R s Bhae & fo g s~aw=E a3

1 ISSH 150 x 50 x 2 - Fe310-W - - 1.1.09

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE :NTS DEVIATIONS TIME :
DEPOSITE BEAD WITH FILLER ROD ON M.S SHEET

ﬁi} 5 2mm THICK IN FLAT POSITION CODE NGO, WW20N1100E

29



&1 &1 %A (Job Sequence)

e fRyfa o fbeR ¥s & AU W I (Fusion run with

filler rod in flat position)

o N BT AHR 5 T 3R 3 B AR TRifee/siadior
$1Ea1d 0.15 kg/cm2 ¥T H1|

+ 1.6 mm & HIR-BIcS AR ¥Id (CCMS) fher e
|

o FR&TURYA 3R T Afe e vgH|

. SfiR-uRifed il ol veaferd B iR ARA T AT B

«  &IYTEY P SR 814 TR 60° & HIU R Ths
- SIS B UF 189 & 91y 70° 3R A1_F & alfe fhIR R
Ueh Blel Hieed el &1

« B D! Ude 9 FH D B gl 2.0 3.0 mm SR W]

¢« JC P! ARA & I 30° - 40° & HIU R Aleed Yo & U
SRR B Y, 91 B1Y H fheR S DI Uhg |

. fOfEavar® afet RR R ag fed & fUgan sk teh Hieed
et /9ReR S|

. fPRISF AP Alc ga & hx & FATH TS B 3R
IS il 991 & fore Sifd Idg | fheR Aed S1d |

Pira g (Skill Sequence)

. 1 UTRY 3R fheR 78 GHI &I TeHad T 9 Ui agAa &
TIY-1Y SAUIZY BT 3R T A MATHR T & WY a5
3R S|

- fFeR e F RR 1 ¥ FW R 7 (e ot ave )
YA

. S B FUE AR TSE H I FTY ¥ §9H & U Al
Id § g 37 ST |

. IS P ABR AR Yoo BT 3Mavued Yo/T8RTE Bl Fafia
HR & oL T ER TS & T SAUISY &1 AT 1 &R Bl TSoRe
P

+ SHIRABRU Y g & o fheR s & RR BT 96 WiH &
iR |

o B 3P J 1RHR fBfsd 1@ & I RR R b |

.« NSNS SR Ford Bl 38T PR |

« I DI IAE Pl ATE HY | JHF AT 3R I &1 B THH
drer/$ars & forg Fram 3|

+ &1 U1SY 3R fheR S & JgR gRBR Bl YT I & g
T QW 4 3R U A13 P o SRR

o fibeR 3s & 91y 3R 39& faArg@ar g (Fusion run with and without fillerod)

IERY: TE 3AYD! AGE HA
. flPeR IS

9 AT & fore IR} Y 3nary =1 =T
- A3y & el fRufa o RaAn
- U 3fdd Al UIgY 8RR BT YA Hh Hed BT Wi

- A URY 3R fheR IS B TS WY T & forg gt g1 1
IR IH-ag U ST

- feuire wgem Sfe & 2 8R I 91U B8R a6 U el W o
ERNIE!

AfRET F T 2fie TR FAT (Preparation of sheet for

welding)

Tfie B FRHTA THY A BT TIRT B |

152 mm & x 122 mm ST x 2.5 mm Al g 9 T4 &
fore M.S. Reu &1 RRR &1

2mm IR ey § dife 4R & 91 fhfge s 150 x
120mm B

fA8E R3S ¥ RRR & R 2fie &t gh el &l ger &

150 x 120 mm 1 e MTHR Ud 34 & fore feR W sifafad
UTg SR SRHMAT B g P & U A9 & ifafid feart
P A BRI

Sitg N @ GwTs$ 3R AfET (Cleaning and setting job

piece)

IRR FY SR THRY YR HT ITINT b ST geld AfS H1S ol
R § W HRY &1 ¥ 7 7T |

ThTs B JHY AH el & ¢hs IR dUe gU THS YR &1 IUANT
P

M.S &I gl FR U, dd a1 U™ FabTel | IaaT g8 giaaiie URIS
& fqam® o el

& fHPIR T 10 mm R e & 7 fbTR & AR @1 i
3R TP IS & U H BIH B P [T A1 & 1Y Ug B |

TTHf e B HH B 3R AIHR] B JUIe [a & 1T Sifg &
BRR e R g ad R TG |

30 Fea Tg & AYHFNIT - AceT (S=Y TS 3MMS)- (NSQF WRMfRG- 2022) 31aRT 1.1.09



AfCET T=H HT TN B |

I Gorge & o scllurgy oIk wor o) et fRUfd (1on) Ay g |
SIA1gY &1 39 RE 39 fob:

- e # RBfEd T ooy F FHFIER 811 & (Fig 1)

Fig 1

WW20N1109H1

- 3R & g1 H HH YSH gldl &
- fET o3 & WY Aol BT IV 60° - 70° P s g1 Aviad
3R B g & g BT HIUT 90° T A1eT (Fig 2)

Fig 2 DIRECTION OF TRAVEL

JOB PIECE
SUPPORT -

FIRE BRICK

WW20N1109H2

R BR R HTH B Tdg R A" Yd &1 U BT I1 URIR T
& foU Aed & TS B

fieeR s & AT W@ T §9FT (Making fusion run
without filler rod)

1 UTEY DI 91 Q=M H o S ifes /M Herg T Ul b
e BR R U B 2

Ud A8 WR Hieed gd 49| (Fig 3)

SISy & T ATelt MATHR A & Y IE B FRR T
CRIESC]

Fig 3 LEFT EDGE

DIRECTION OF TRAVEL
MOLTEN POOL

WIDTH CONSTANT

WW20N1109H3

<
~—— RIGHT EDGE

B I TeXTE YA A & forg =g e &) o Iohdl! &1
| Be ST TR THT R &1 YR Y |

ﬁm«rﬁs%mﬂww 94T (Making fusion run
with filler rod): 9 A&7 & GRM, AHIRT SNST BT AT BT
IRIT HMHR U A 3R HAolgd oig Ut I & fog fheR
Hed B SATARIHT gl 21 A S GAH S Heet o) e g,
@l g% Ugad | @i

7 St @1 1R & o fireR X &1 ot e St B

e q@ o fher Acd & Ram & oy vy wiwret &t
ATl Bl B

TaH gRT Tl &1 3qe Thifeeq iR SifRfeH i & ST &t
AT R R Brar 1 faftrst SR & =iora 1 &1 3rerT-3rerT
T ST 3R Aed & fUae™ & e sawaes 361 36 & o
et Hed @t Alers R AR wxdt 81 3ufen I fve o ara
G Hed BT AT $ 3MYR R e BT 997 B3|

3.0 mm |t M.S. 2fie & fIu FaR 5 T5d &1 997 B3 IR 39
1 U3y 3§ fheg &3 |

SAUIZY HIUT 60° - 70° ATS TS & 1Y (315 31R) | fheR s
HIUT 30°- 40° ITS AT & 1Y (ST 31R)| (Fig 4)

Fig 4

I fHR & U SATUTSY HI0T B ATST HH B IR 3id & e
Y g & forg R-4R 3if &1 g o

T ¥ Fhe TF 3R e F 8 F &9 2-3 mm AR
3 T T 1fep e Tt

ZIYC 3R IHHRR I 21 o b |

e I BT =4 &1 (Visual inspection of fusion
run)

D! U8 ¥ ORI B g & [0 desS i Bl B IRE I
TF B & 918 A8 I o THH SIS, T 3R Jaa (FdwT)

WW20N1109H4

g B0 e §T YRR DI des 1 W1 & 1Y o 1 § TG G Rl
? iR sraifed Irh S W, fpedt ot et onfe & A ya
J R G 8| T8 I AT dF g () Bt TTERTS Bl
1y FIfd T ¥ ST ST el & Bl Tl SER el B
N 1S SR fheR Ve &I Wie B Idg TR 90° WR W, d1fds Aed
T & il B & gl 3R 99 U ¥ fUgd | (Fig 5)
Hed 31 Ude B TS B, Hiced §d 91¢ 39 3R fher Aea
P I T & I SIS |

Fea 59 & AYHENTT - TS (g TS 3TS) - (NSQF TNRIG - 2022) 31aRT 1.1.09 31



Fig 5
FILLER ROD

= BLOWPIPE NOZZLE

/~ PLATE SURFACE

| - |

WW20N1108H5

3T & T, Teh geab! MeATBR 1Y BT SHTageb el et & 3R
fher s & forg, U fore St 71 (Fig 6) (SR SR =) b
STaLIHdT gl g

Fig 6

WW20N1109H6

I DI DI Hed &I 9ag d 2-3 mm B gl 1Y 9 |
G @ M dgH & forg, Ga-Rifed el Y1 & Iy, sy
3R foheR s B 918 3R A S| (Fig 7)

Flg 7 FILLER ROD MELTS AT WELD POOL EDGE

FLAME COVERS WELD AREA

DIRECTION OF BLOWPIPE

UNIFORM WIDTH & HEIGHT

EACH ADDED DROPLET
INCREASES WELD POOL
AND REINFORCEMENT

WW20N1109H7

WELD POOL

M B Jdg & SHW 0.5 W 1 mm deS YEelbUl U - b
fory 3 g # fer s Wi

IRy $fR R As F g IfcET & ERM FRaR i, S
3R T F G|

fheR A & RR B 3 & F16l [Tt & HieR T difc SHb
SHTFTHROT § &1 o Hh |

de B e A R AT 3R AT (Restarting and
stopping of weld)

e

AT AIeTd BT 80° &F HIT IR Udhg 3R P SUTvic gu Ies
e & sifad 3mm art

PR R d B (Fig 8)

. \(Q

(a)

CORRECT HANDLING OF TORCH AND FILLER ROD
(MELT THE FILLER ROD IN A REDUCING FLAME

AND KEEP THE TIP AT A UNIFORM LEVEL

(N AW

WRONG HANDLING OF TORCH AND FILLER ROD

WW20N1109H8

Tiee d S & 7T thex IR dee a1 &1 i 3 e, fer
s e 3R & & Ty S 93 |

A® (Stopping)

SAUTEY 3R feR A & B0 Pl HH B 41fdh des gaf ad RR
T UgddT § dlfeh STer o Rifd fovar o 9o |

Bict # o gan fied &1 $© dal &1 MR, wafd fher fed
SigehR glel S|

3 T fR-4R g A I Ya &l 'l & S1gst formTs
& R ¥ g ¢ difcs S ITdTeR0l § FarT o 9 |

3% Ud & S Y Ugdl des 9iH 9 fiher s T8 &l gel ¢
feuifore ¥ @1 fAdterr (Inspection of the deposited
run)

feuifore dfe w fufafad & 34|

die WR faftya fdgst R fSUeA| (I suRy &t am &1 1fa o
il & SR §; fheR A Bt srfad WIFET, Terd St
fach 2 Hed &1 g1 a1l TWH & 3dRe P & HRUMee
PSCAREEEACT)

e & Ul W siexdbe| (T8 TN & A Ta1d 3R FoR
T P UfET, sAURY & SR 3R, e Vs & Sfd
BIfET F RO ST R )

3IAd S IdE| (T8 HOR GAH 3R T & AP gard b
HRU BT 8: TR e F 3vafd Bis|

T (T8 e B 3frd gwrs: S ol fber s & HRUIR )

32 Fed Tg & AYHFNTT - AoV (SY TS 3MMS) - (NSQF WRME - 2022) 3rvard 1.1.09



Ffiea 159 & AghaERT (Capital Goods & Manufacturing) 3 1.1.10
TS (TG TS 3113) (Welder) (W&I) - Ssa=r it iR afesw ufthar

firar I1e & fo=T Hure fRAUfa & M.S. =fie 2 mm #Id ©R T Siige (OAW-03)(Edge joint
on MS sheet 2mm thick in flat position without filler rod)(OAWO03)

IERY: T 31 & 3fd T 310 T IR Tl

« SETF IR HTH B 3T T MpR § R H¥

* Fig & 3JUR We & fHRI &) e &

o SITd P TS S1gc P =T A AT B 3R TP a8 HY

* T3 3R P TH-1P BT STAT HIP (PR & Siis ! qHqd RAfY H a7 B
* dE B! THEUAT & AT TH IT8 F1 W16 FY 3R IFHT e a3 1

2
2
SN
2 ISST 150 x 50 x 2 Fe 310-W 1.1.10
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TOLERANCE *1 TIME
NTS EDGE JOINT ON M.S.SHEET 2mm IN FLAT POSITION

—F @ WITHOUT FILLER ROD (QAW-03) R

33



®1d &1 % (Job Sequence)

. SRTF IUR S T IR B |
o T & FIRI B BIRd B 3R BRI 31 TBTS HIb A1

Gy

o IS & fore wiel & fh IRl &) 9dg ¥ 90° W HIS |

73 3¢ R 9t dard @ Y Werd A R @R
Bl

19 & o 0.15 feun/Awt 2 &1 719 <ard I B3|

. ¢fh 3R af@ & faw CCMS fheR i€ 1.6mm o THI

(@fe 3mawgs B)

o TeR A YT B
o P DI GIH B 3R 9 Bl AT 9 W BRR foisd Juid

F JHWR gHId (UfF & I B |

« B F N BR R I FE M
«  SAORY &I 60° - 70° RG]
. PRI B 9 T U T g 3R 918 3R 3 §¢

T3 5T @ TRY o1 wie 1 1t wde 7 Siis <

o TUBRWR TP, TR 3R I T B

34

3T g3 ¢, AT &1 g J $ST R o |

e T U SIS &1 T B 3R I ofid B
- TSI DI gHA ASTS R FER|
- gHH 9|

T (Preparation): 150x5x2 fidt SieR & e dig &
Rrafe ok R WTefer gRT TR aR

AfET 3R g1 (Setting and bending):

af&ET (Welding)

« OIS & glfg R IR I &

+ ST 3R Tebilch BT UANT B |

I B! THYHM T §1E X 7R 3 HI Ry

*  GRR S BT YA B oHT §U AN BT ATH DY |
it gRem ufeurt 3R T fET =7 &1 v B3

fr&temon (Inspection)

GR1 ITE &1 TUraw & FAterr B3
- B DI AN Pt Sd BT

- PR ¥ I0E IS DI ASTs 3R HATs P THRUdl Bl Sirg
DT

- T, SR SR YUl U6 &1 TheUd] B Sird AT

- g e b 38 W, 3SRde, WS Bt HHl 1S S
S o B

FfUea 159 & AYHaaRaT - IR (S=Y TS 3MS)- (NSQF I=NRE- 2022) 31aRT 1.1.10



Ffica 159 & AghaRT (Capital Goods & Manufacturing) 3 1.1.11
TS (S=Y TS 3113) (Welder) (W&I) - Ssa=r ¢fHt iR afesw ufthar

R A Gdwar gRT Ty We 10 frf @i 3t deht et w1ea o fifga o + 2

(Marking straight line cutting of MS plate 10mm thick by gas accuracy within
+ 2mm)

IERY: T 31T & 3fd T 310 T IR T

« gHUY B W BTeA F forg e w9

o 1Y PTeA B @ B FHRNRTT B

o TG B YA TH AR @A 1

« 9 | PTed T & BT A 3G

« A9 A HE TAE! DI ATE B 3N BT &0 B3 1

1 100 ISF 10-200 - Fe310-W 1.1.11

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE 1:2 DEVIATIONS TIME

PERFORM MAKING STRAIGHT LINE CUTTING OF

EF M.S PLATE 10mm THICKNESS BY GAS. I —

35




sd #1HH (Job Sequence)

WY e F9T (Making straight cuts)
o 9l QR HUS U |
AR I I B
I S dTelt 41g B AT & TR el BT Aid fthe

H% (M.S. @ 10mm e & T 1.2mm & &1 IudiT
HY| N i Aierer)

« HIATANE & AHHR B AR ARG R whyfee=
¥ a1 S B THRT B | (SHTaiterT 1.6 faon/at ot
3R ufifeeie 0.15 fam/at Ieh)

A1 B FHTAINTG B THY, HTeA aTd sy ared
DI g1 @ |

+ 200x150x10 HII We o, We R 25 il ot gt o e
@37 BT AE Y, Fafgd P IR 0T B

o TR A AT BRI
T afcg e g |
AT Bl He AT AR HieT Ao s1ef & dig ok Aeta
3R e B Tdg & o1 90° P B WR TbS |

PIxra 3 H (Skill Sequence)

1 ®TeAT (Gas cutting)

o TS AR & Th RR B AR IS Bic HoixH db TH B3|

© HMF gHe R A I A1 & g B gl wTH 5 et
G|

. Ugd ¥ TRY HH P Wi T THT 1.6 ot SR 1

o AH TG P MBR F US I3 M W GANT | 59 o1g BT R
T 31 B 7T {31 ST 8, O fou &l wie & fhR R d S|
o1 fozm & k- gama

P P 3fd db TgI e T 3R We BT g 3R Aeid & ol
P A G |

. e Tt wiel B e g, Al T 3t Wieht 1 de T U
FA & forg, Y fHFTR a1at Wl Bl Fe Bt AT & FHAIR
e AR Pl aretl o ¥ I Fard TS BT Jud Hi |
T B FS TiT & 1Y M €U F FAN iR TS T3S
I Wi & FIas gan|

.« ¢ R A R AT ATRASH iR F B T 3MR 3T s
RG]

« P gU IR WR foues gu fddl ot ergad & dlcar dR &
§Y Y HI g3 e I AT PR

IERY: TE YS! AGE HAT
o T B ATIIP MTHR H HIC |

T ST wWie S WITAT (Setting the gas cutting
plant): STRf-ufifec T Hf&T wic B I aRRE Je Y
SR afcgT & for fomam a7 iR afedT <AuTRy & ®IF R
HIT SAUTRY B Hide B (Fig 1) SHiior afedT Waex
B ot 3ifeiioT T Weiex ¥ sed|

Fig 1

CUTTING OXYGEN
CONTROLLEVEi27

FUEL GAS
oooo

oooo
OXYGEN

CUTTING JOB SET ON SUPPORTS

WW20N1111H1

e A3 i & fore g "e #3471 (Fig 2) (Setting the
job for straight line cutting (Fig 2) ): ¥¢ 13 &¢ & oY
15 firedt & aramar wie W 7 Aieft Y fafed Y ofiR gk f R
IR dad HicT & oy 3 A8 25 Bl /et 1|

STd B BicTT cad W e B i faars &1 gavel ARA & g
WA gl

AT Y 1% Breq 1 1@ S 9 ST URT WY ? 3R
SRI-URT D13 saa-=ie a7 ot 21

P U P TSoIRe BT (Adjusting cutting flame):
BT Tt BT TG B 3R BT S B AT F 3R 19
1 GaTd Y X | (CIerepT HR Teh)

9T HE P T 999 D1 HICTs i R, Td A HITTs & o
WPIR HC o 1Y a1 BT STE |

36 Fiea 159 & AYHNT - ITeR (S TS IATS) - (NSQF HMRU- 2022) ST 1.1.11



Fig 2

STRAIGHT—/
CUTLINE

A\

— UNDERSIDE OF
THE CUT
(CLEAR)

SUPPORT

WW20N1111H2

CUTTING JOB SET ON SUPPORTS

9a 1
PTe & forg a1 (Data for cutting)

STRITeH Ble | Wi e o STRIT BT
T AN Hierg Sq1d BT
fog 9o

(1) (2) 3)

mm Mm kg/cm2

0.8 3-6 1.0-14

1.2 6-19 1.4-2.1

1.6 19-100 2.1-4.2

2.0 100-150 4.2-4.6

24 150-200 4.6-4.9

2.8 200-250 4.9-55

3.2 250-300 5.5-5.6

e 15 BT (Straight line cutting): T ¥ FIe ardl
SATSY B W BT g T 90° F HIVT TR I 3R T Heft ez
Hle & | (Fig 3)

Fig 3

WW20N1111H3

STARTING OF CUT

BT AT RIS AR Bl a1 F Ugel o3 foig Pl afre
T & Ugd § TRA B (Fig 4)

IHHRR J T & T g G 3R Ted & o1 Bt gl THT
5 fordt 34| (Fig 4)

CUT IN PROGRESS

WW20N1111H4

el o I+t Aers & faw wffeedia gaa 0.15 fem/&ad2 g
gl

10 i A1t wic & d1e & T ¢ 1.2 e (%) wfd Aea
BT I B

uftifei 19 & forw i sifaiem 3R 0.15 forun/att I IR
& fore 1.6 T/t It ORI HY|

FfEa % o5 TRem uRe™ v o g

HT Aod &) BT siuEy § 3l ¥ |

Sfferiior 3R TRifee= 1 gt & siurgy SR o R
P g B

UigIfeT & oI god wid &) TSoRe X |

GRTEd B fos Bre aret Siiqdlor diaR ®I Yarferd dd 994
o JHRISH TR T 81

FfUea 159 & AYHaART - AT (=g TS 31S) - (NSQF I=NRE- 2022) 1Ay 1.1.11

DT TSI delel AR Pl TaThR BT SHTeite Bl Ble &
3R ST foha L& B 3R AUIRY S UF B T8 A3 & TNy
A TIfd ¥ gAN| (Fig 5)

fo 1 ol wige-g-urss gadic & it amn gHfed o

Hc b R EH b Wie b1 Tdg P 1Y Aiord Hior 90 fSTh 71

Fig 5

SPADE SUPPORT
CLAMP STRAIGHT
EDGE SECURELY

WW20N1111H5

w
~



P a1 e dTed 1 I ave ° Jld |

i Yya g1 dl We W T I fb-RT a1 Tcie ey & 3R
T aTd Arord & oY T THYA T B dlfch Areid B Al 3R
e 31 Tdg & g FRaR g8 YAEd 81 9 iR T wmm e
e ST @1 o 9 | (Fig 7)

HIe BT A0 HY

- TP GHM 3R e e a1 1w
reyTo, dteorar

- He B ASE (F) Fig 6

38 Fiea g9 & AYHATT - IR (S TS ATS) - (NSQF TN - 2022) 3 1.1.11

Fig 6

WW20N1111H6




Ffiea 159 & AghaRTT (Capital Goods & Manufacturing) 3 1.2.12
TS (S=Y TS 31mg) (Welder) (W&I) - ssa=r ¢fHt iR afesw ufthar

Juad fRAfd § MS wie W et a1 & #didt 10mm #ie (SMAW - 02) (Straight line
beads on MS plate 10mm thick in flat position) (SMAW - 02)

IERY: T 31 & 3fd T 3170 T R Tl

« R A3 ST F e wig fF TaR o iR de Y

« 3cs Aifadl Y AT A F AT gaacis, B 3R Yadr &1 9uq B

« Y AfET gRT guad fRAfa & gur dieht a=er o w3

« fRR 9 @1, 3T IS FHIvT 3R I P Il F9TC T

o g AT B! bR T AT B 3R TFT St F WX

o RIRIT 3R 3R ITAR =1 T SUUNT HIP dcs 918 | AT 3R WeX Fi gerd 3R qTE H
o fo5lt oft wag Siv & fore e arel &1 fAfteor &3¢

10

1 100 ISF 10-150 Fe 310-W 1.2.12

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SUISE TOLERANCE *1 TIME
NTS STRAIGHT LINE BEADS ON M.S.PLATE10mm '

CODE NO. WW20N1212E1

@ S THICK IN FLAT POSITION (SMAW-02)

39



®1d &1 %4 (Job Sequence)

. I P 3BT BT IR WL GRT SMHR (ST & 3UR)
F IR TR B |

« W B YdE (Se) Bl TN WA aR S WIH BY 3R
T3 PR TSTTSIEE Pl Gl G |

o WP AR HTH DI Td8 & G (BRI IR FHFICR JWTE
318 3R TP &g g & Try A= i

¢« e Pl AfcET Cod R IHAd (Rufer H 39|

gAMb wie afcET <oa & WY 3BT avE I Tudh R
Bt 8 3R 3 T ah A & WY S &1 F ST T g
gl

- QRS HUS (YRe&T URYH) g |

o IfcET TITTe T TRT Y|

. ghfd w & AT e o1 fheek @ st RURT A B

. T 4 it o T T B3| 4R T 3adeiS |

«  AfcET BT DI AT 120 F 140 TR W T B

.« AHRIS BT BT TABIAR AT A T Fge B SR
IR T ReR U1 B RR & HHA H, 3 THRIAS eiH-d
I Ha BY

. Sia/adh eod & ol BR R 34 4™ H Bde P

« ST U= AT B

.« TR0 & fN U ThU Tha WR A0 R UER HY 3R gdqH

JfeT w1 e B3|

A &3 P saadis BT SToH I § 3R =Y RIe 81
o e 1T B Al AfeET BT B TR F FHIINT B

« TS BIC 19 BT TR B

« SR & RR U g RR IF U9 &t T8 01 & 1Y I

TR el 3|1 & At o H T B

. TAKIS Bl ITS BT X 70° § 80° R UHS | 3 IcS I

1S9 & 1Y 3R JAF T J S D1 3R A S

+ 90 ge IM W AT O I A Y SR g1 4R gAfda

I

o TSI H 3fd T T B o1 g R S|
. TIfthT 3R &1 ITINT B Ics dis T Wi fFepret 3R i

IR § I T B |

. W ARa Ty Rt Tl &1 ST B
. Fefta g o1 Rkteo &

- YU - SRy
- Qa1 GHGRA

.« YTt & GERY R I QR

Pixra g (Skill Sequence)

THad fRfd & MS we W dih a1 g51a1 (Straight line bead on MS plate in flat po-

sition)

IERY: TE YS! AGE HT
* W AT 1§ &I THTH We W T TSz d Je 3R I 31|

THUE. IR $X | §h4T 3R WI3A BT SUTNT B WIE BT THT
100x150x10 |

e 1 ) fafga &1, s & 15 et &) g8 Tad gu Xt &t
dg s (Fig 1)

e 3R AT 2aa & o 3131 fagd Fudh U A & ferg e
I Frach Tde I ave © A% g1 aTedl

UM 3AGIS & 1Y & IER qAHH 1T BT UTe B, ST
o gaiacrs Fldl gRT 3dcrs o # faar T &1

P YT &b s IR W1 SR SAIaCIs P Ifad [Uge i wiid b |
I ARA/UT A8 & 1Y A8 Dl 70° ¥ 80° & DIV W

Fi

g 1 ) LINE

WW20N1212H1

u®s | (Fig 2)
40 P 159 & AYHaENTT - AT (S TS 3TS) -

(NSQF =M - 2022) 1A 1.2.12



Fig 2
DIRECTION
OF WELDING

oooop

/ 70°-80°

ELECTRODE ANGLE WITH WELD LINE

WW20N1212H2

TP Mee & U T ffad Al &I ST I9d gu el a1 &

Tt Bl S Y

- A I TSR (T) (S ST P MY SIS & o &
IR ()| afe T St Afee w=2fi 1 Iua fbar S g,
d TH BIC! AU daTs BT ITANT fUed §U oTd & S+ Sfesd
7Y 3 fIge & 1 a1 § Aeg S

- O P el T (@ 150 et ufd fiFe)

- et sdadrs Rufa/en Fig 2 3R 3

Fig 3

WW20N1212H3

IS F1 Ao IR R 57 U S sfeR g 7@ b R
TS B A 1 R @ S AR (Fig 4)

AT wh 1 7o forerd gU ud SR fosfed Yt fag W=y &t forar
B T & g yaf I g =nfeul

AT R T 919 B RR I Y @i G| 98 9IS &
T GH Siei T bl el B

ST U1 S & o Sagers frae @ o 3R fud guga &
ATHH F TATed B AT B T DI FHRAINSIT B | 36 B 3@l
& TIY-TTY SIS BT THIA TTT T U G AAHT et |

a2t 311 gear g dl $fd ide R thex A g1 & 1T §
3R 910 Y R | A1 YA THY 39 hex DI Ugdl HRAT el 2|
ST T A% HY 3R T Y TTHT 20 fyeft

3T TP 1Y I B 3R Aol J 7T A0 e |

ST BT FHT0T R dTfdh I8 g1 R S, iR 3adeis & 31 JeTd |
T B YD Fh & QX1 B & dla g1 39 YBR W Fig 5

Fig 4
A

L

i

WW20N1212H4

(L) ARC LENGTH = DIAMETER OF ELECTRODE (d)

TSI IR SHT 1 0T X T1feb T AfeT HehT & THH KR B8l |

Fig 5 i

A D~ CUT THE ARC WHILE DRAWING
]

A SMALL CIRCLE

WW20N1212H5

Fig 6

CHIPPING
HAMMER

WW20N1212H6

CHIP OFF THE SLAG

IWRITd AT Nl P HRUN BT YR B 3R M B FAT3N H
STRTAESRIH Y™ faftal o1 IuanT B3|

ST fog T Hifr @t S B ok FafoRad # fosedt of frerar
HI e B

- U AT Fig 8 P IUTN IRb ASTs 3R HaTs |

N RS AR R

- AP AR

FfUea T8 & AYHERTT - ITsT (Sg TS 31S) - (NSQF TRNRIE - 2022) 3Ry 1.2.12 a1



WW20N1212H7

REMOVE ALL SLAG AND SPATTER

- Jde P N P ofg B Y TN JHERH, Idg I,
Sfexa@e, I IdT WhTRd offc | Fig 9

Fig 9

UNDER CUT BEAD

DEFECT

N N

WW20N1212H9

Fig 8

BEAD WIDTH

TEMPLATE FOR TESTING THE
BEAD CONTOUR OF WELDS

WW20N1212H8

42 FfUea 159 & AYHaART - oY (S=g TS 31S) - (NSQF TRNRIE - 2022) 31aRT 1.2.12




Ffieca 159 & AghaaiT (Capital Goods & Manufacturing) 3T 1.2.13
Ao (S TS 3113) (Welder) (W&I) - S5a=1A i< 3R afes™T ufthan

THaq fRyfa & 10 it A& MS wie o= g9 g€ 176 (SMAW-03) (Weaved beads on MS
plate 10mm thick in flat position) (SMAW-03)

JERY: T 3 & 3fd H 317 g HL il

« g §U Aifaa) &) oTHT $3 F I We & ghe TR oY 3R AT By

* AT, e, NAR BT TYT B 3R T HY

- guTe fRUfY ® 3aaels & TIHR THIUT Hifadl &I FTHT B

« ST Y & 51 1T Sl A T SR T B

- g gHIfAa 1 & forg Frflarmr o3 % 3o vl @ gaa ¢ ok Py smer & &1

CENTERLINE OF
WEAVED BEADS

\ \ \ \
| | | |
| \ \ \
! ! \ \
| | | |
; TR ——
22.5 15 15 | |
——
| \ \ \ \
100
1 100 ISF 10 - 150 Fe 310-W 1.2.13
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS TOLERANCE *1

WEAVED BEADS ON M.S PLATE10mm THICK IN

JE[ @ FLAT POSITION (SMAW-03) CODE NO. WW20N1213E1

43



T BT HH (Job Sequence)

- RUTY R P STIR HTH BT ATHR 3 P U TR B

. ghfEa &% o St i da, fi, de, Tt anfe ¥ gaa 81

« B DI IAE B LI dR F F R fFRT Bt ars
Eyl

o dIg IS 3R T THT B 3 oY SIS & SR ile TR
TR GHFIMR A8 HTd H |

«  J& U (S19) P AT Cqa R T [T & T |
GRETHD DU (FR&T IRYUM) T |

. DI 3R TG BT TR P fory AfeE T whi= ey 1 FAteror
Eyl

« 4mm g TSI DS M.S T, SaaciS |

«  AfETHE DT 120 - 140 THRR & &t YT B

« TP WhUHS R IAICIS o DI & BT R0 Y R Al
ST B il GaHM DI TR I FHRANT DY

« FATUTD I U RR U gax RR ao e wash & &g
JHUR TR ST H |

Pira 3 H (Skill Sequence)

. U ES H WR U FARIS Faeidd TG AT 37T 9 Bl bR
I L= B

. 30 H I 9 B SR T W

- fIfthT R &1 ITAN R A dfe B fEwen & ok Wi
IR 1Y B DY |
fEwafiiT & SR fafth e iR feme &1 v 1|

- Fafd g7 gu TSt & e H:
- ot ot Hurg
- I@ & fHIRI WR SfiaRay Y
- 98X ICE QN S SiExdhe, TR, ATaT FHIARM Sfe |
- RIS

- SN B R A YE BT

. Wﬁwaﬁmwwﬁimwwaﬁ?w

& 1Y TH GHH g gu Hifadl &1 fmmor 7 &1 o

g g¢ Hifeal &) a9aa fRyfa & s/ &8¢ (Deposit weaved beads in flat position)

IERY: TE 3AUD! AGE HAT

« IS I W 10 frft voes We uR g1 g3 ST oTHT H1 |

e AATct Sel Bl afed T HRd THY HTUS AT g gU Hifadl Bt
JUINT fT I aTat Hee -9 Ufe bl deg 9|

g4 U TAP1 DI GHad AT & SHET (Deposition of
weaved beads in flat position)

THUY. 3 UR 3| 7 gU A &1 fewm & g fsfea amgt
& 1Y WiT &1 gdal 150 x 100 x 10 e (Fig 1)

Fig 1

9
o

>>;0<\

160

WW20N1213H1

4.00 et @ Hery Aftg THEg & forw 120 - 140 TR &) ada =
AfeT FAET B | gdacrs| gaiacrs ® i GPRI SR SHbRI
& 1T I T oM aTd Bie BT TG B & Y, oS
Yobe 39, oy W faaru fear man g

ITE AT & Y TATIS BT 75° - 80° & HIT WR G |

3TH gaHe BT I IR AZS-¢-1g S dIfdT HRH 3 gU 90
&7t & P01 W 1 Qe g F Y gATIS Bl Ry s
SAdEIS G & T HelTs 31 71 BT STGHT B | 5|

fofad arsl & g g7 gu AIfadl & oH1 $HY: 3ddcrs DI Tal
T TRTRE ST

gdacls Dl Ass-¢-urss g1 (Fig 2)

4mme FAFRIS & 1T TS T B SAdCIS A & o1 AT AT
10 ¥ 12 fondt o g w31

TS §TS IR Al &1 2 § 3 et 9 siftres 78t sg1e, arfs gea,
T, FOreretT g7 SiTaT SR ¢Tq o fUaa g3 e 3 gR a1 ol ¥db |

1 & 98 3 T I W JHGYA SR TR1E Iufyfa grft

44 Fed Tg & AYHFNTT - AceT (SY TS 3MMS) - (NSQF WRE - 2022) 3nvard 1.2.13



Fig 2 GOOD POOR

WHOLE ARM WRIST ONLY

WW20N1213H2

WEAVING OPERATION

THT R A JR= BT (Restarting of bead)

T ST TRRY, Sferd Yo Gfed 3 ok g1 1R & forg,
IR S 5|

TS & 3 Y TTHT 25 et 3t g W rar Habret |

TSI 3T fhAR IR T ol Id & 91 G: URY B (Fig 3)

@ i .
T (\y
| A

ARC GENERATING

POINT
NEARLY FILLS THE CRATER, THEN PROGRESS

Fig 3

WW20N1213H3

MY B PR P 3R-UR YRR grT e a0 &t dars A 8
ST 3R g1 R

HEH T1U SaTs & 1Y WA & TR S BT A1 YRY 1|
HPT FHTW BT (Ending the bead)

T d6E §1 & 3fd & T 39 UHR W |

de8 & 3id | SGIS BT S B1 T BT Ab | (Fig 4)
TAGIS P DI Feal |

ITS & WY ATHT 15-20 et iy &<

T WA & [ 2 & 3 Jds & fw 3|

MY B Seet dretl (Fig 5) Afaal &1 e w31

Fig 4 OFF AND ON THE ARC

DEPOSITED METAL

FILL THE CRATER

1) REPEAT OFF AND ON THE ARC AT THE END.
2) BUILD THE DEPOSIT SO THAT IT FILLS
THE CRATER AS THE SAME LEVEL AS THE
WELDING BEAD.

WW20N1213H4

/7 /7 /CWW
L LN
< 3

BEAD WAVE PROFILE

STARTING END—

SPATTER ——__~

/ OVERLAP

BEAD JOINT

{
\

f

C

WW20N1213H6

Ffiea 159 & AYHaafT - AT (Sg TS 3MS) - (NSQF TRNRE - 2022) 31aRT 1.2.13
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Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.2.14
oY (S TS 3rrg) (Welder) (W&I) - Ssa=M T Siiv afesw ufssan

THTY i IR APR g¢ oiis gHqa fRAfa # 2 firft Mier (1G) (OAW-04) (Square butt
joint on MS sheet 2 mm thick in flat position) (1G) (OAW-04)

IR T 3N & 3fd T 31T g PR il

* ST F IR F B T 1T pR § R H¥

o We & PRI B 9971 TSTSTEe P NHR BIgd B

« 3Ifd ¥ 1T F YS9 B} TPR 9¢ Sige $ U H A B 3R 37 A8 P

o TP I | 913 3R P dP-1b BT ITART HIP NHR g¢ wils ! Jure AT & deg oY
o 98 W 3R g P! UHUdl & T 9¢ Ies &1 AWTs 3R e H31

2 ISST 100 x 2 - 150 Fe 310-W 1.2.14
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS TOLERANCE *1
SQUARE BUTT JOINT ON M.S SHEET2mm THICK IN
@ WEL FLAT POSITION (1G) (OAW-04) CODE NO. WWW2ON 1214E+
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o3 154 (Job Sequence)

o ar S s o R Ao

o PRI B ABR BT B 3R F& ardl fFR! Bt I TRE
T TTs g B

o T A R Tig G oI 2 il F ¢ 71U & 1Y THR
§c Slise 991 & foe e B
TGt & forw 0.15 fpu/A 2 &1 719 a1 I B

o WA TATY. BT B BT 3R IET & forw fheR e
3t ol

grem afvur IR i AR wied wg|

o TR W YT B

o WA ISP ¢HS! I Gl RRI IR 3R o9 § Ruerg
1.6 firft ¢ 4R1T IS TC BR WR 2 it ¢ 719 SR ¢ BR
W 3 fiydt e U & 9

TP B 3BT aXE W SirST 9HT A1 3R ot &
Pt TG I 3R far s =nfeel

o TG 3R FTe AU B Wid B3 3R Tfe 3rawys &) df e
P

o P DI YIH B 3R Wi DI AT T W BRR foidh Juid
F SR JHIT (Y & e B |

PRI 3 (Skill Sequence)

PR ¢ ©is (Square butt joint)

BT dcs PI 3R A1 P R FS |

FTH & Glie BR IR IS T PR

SATel ! W (ST A1) &Y 3T T salargy Aerd &
Y 60° - 70° F IV W T8 3R AR B

fOreR TS 1 T & WY 30° - 40° F HIV W TS 3R UHS |
B IR & THM U J Tl B 3R heR Hed &l W IR
T (e &t TRE) T T TS SR 15 3R 378 B & farw
T

B! MATHR T & 1Y SAITSY 1 Uh JHH el 1L G |
T BR W T, T R 3R I [T AR

3{Td G S, AoTet ! T 8 381 Hah Riciex gl IR 9 |
IS SIS B B X 3R fAHfa T R B

FafaRad & fou g Fdam gr1 siie &1 FAdam &3

- o sispe & AT Bt GHF ST 3R HIR & 1Y
TR S

- IRYT & o1 T |

- gAFA VS US|

M ] dd b GIeXI Sd ddb U] 3w YR = fid |

IERY: T8 US| Heg BT
o TPTUR 9¢ T5¢ B] dUR PY 3R AY T8 B |

Tt (Preparation): 150x50x2.0 fiyHt SR & e fR g &1
e ofik AR WTRfe gRT TR &

Jfer 3R fHT (Setting and tacking): TR g G B
AT T W M BR W 2 el 3R S R W 3 fieft & ¢
A9 & 1Y 3R T@1 7 Ve | (Fig 1)

F¢ U g BR A 91U BR % 96 381 8 FIdh 99 Hed & AR
P PRI ITT P 9 BR B 3R Ig4 W AU §¢ & S|

RGN I T 3G §T, 38 U Y 3G & o1 T SfeRTd
IR SIS HI ¢h-acs B (Fig 1)

g &
- T ISP 75 e R
- PId-dcs Bt aaTs 6 Pl g

Fig 1

WW20N1214H1

Fea TS & AYHIENTT - AT (SY TS 3ATS) - (NSQF TN - 2022) 3Ry 1.2.14 47



H I Pl IS frT I a1 g & fiD B R 3R oS &
3T g A1 T

AfRET (Welding): T T3 & forg Siis & e @relt S8 34|
(Fig 2)

Fig 2

Y

SUPPORT BLOCKS

WW20N1214H2

S & gifgd RR IR 3 T& H (Fig 3)

Fig 3 FILLER ROD

MOTION OF BLOW PIPE

DIRECTION BLOW PIPE
60 70

ﬁ d)"

KEY HOLE

WW20N1214H3

TS 3R DI AP BT START HP Y3I IRE U U & A1 Th
3Bt a8 U I I IIhT e A

1 UT8Y R fiFeR TS 3R ARy 3R fher e & Sr=ifyd
P01 & foTT STaRTS T §1T @ & T AT H R B |

JH I T 9970 7 3R o 3fR fher s ol e

T PIeId aTU W Sl T WY Tabel @ b dgek e awr gt
S & o1y Wgad @1 wis & A 7 fua w11 (Fig 4)

Fig 4 KEY HOLE

/ 3mm DIA. HOLE

WW20N1214H4

- IRGU B §d HAT (TS HTTRAH 7l @) [IHA B R W)
- PR H I TS Bl AeTS 3R HAs FI THRUd B Sird

PRAT

- I, Jag SR ol U8 &Y Udheudl & wird & (Fig 5)
- g Siedl fo I8 Wy, 3fERabe, WS &I B!, W1 gofl

TgT 3T SR T ¥ g B
Fig 5
QUA
Ly
'DTH
EIQHT
PENETRATION g *

& !

ROOT SIDE §

=

48 Fiea 15T & AYHFNT - ITeR (S TS ATS) - (NSQF TN - 2022) 3gr 1.2.14



Ffica 159 & AghaRTT (Capital Goods & Manufacturing) 3 1.2.15
oY (S=Y TS 3m3) (Welder) (W&I) - Ssa= T 3k afcsw ufspan

THaq fRufa & 10 il At MS wie W ufgdt “T~ 5t (1F) - (SMAW-04) (Fillet “T”joint
on MS plate 10mm thick in flat position) (1F)-(SMAW-04)

IERY: T 31 & 3fd T 3170 T IR Tl

« W P TPl Bl &l SaTse b U @Az H Ve 3R b B IR fEei=A ey I@d g
« ARV & g & e o Juaa RAfa o Je

. feuifore wrEad FafT IR & IRT PR F d NS A gadi g

* TS P! AT B3 3R fihdle It W Tag & Siul &1 FAdteror w31

10
/
i
50
(
\
107
50
2 50 ISF 10 -150 - Fe 310-W - - 1.2.15
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS TOLERANCE *1 8Hrs
FILLET "T" JOINT ON M.S PLATE 10mm THICK IN
%7/ %@» FLAT POSITION.(1 F) B (SMAW-04) CODE NO. WW20N1215E1

49



o1 &1 wH(Job Sequence)

o SRTE IR W S TG HT/RHd BT d B

o IR AHR G Al

o UNGd 95T I BT TN B

o Sl aTa frRE 3R Wiel &1 g &Y W B

+  FRATHD HYS UsH|

o SETF ATAR THS! DI ¢ &b =T & Je HY 3R G RRI R
PH-ATE B

+ WIC P gdsl & a9 92° H 93° F BV W ghs! I YT
®¥1 (Fig 1) Tt 2 F 3° &7 fawyor v=ar < |

o 3 S P gHad fRUfT H e B

. R A TR 1 ST 1 o 8, A SeRIS e Bl
THRIHD HTA Y Hdc B |

. feuiftre wc 3.15 forf s &1 IuanT B el S |
AEH afud

THUY | SAderS 3R 90-110 TR afed™ #ie|

o Wl & 19 45° BT 3AdLIS BV 3R I6E AT & 1Y 80°
1 THTTH ¢ U ghfda &

o ffthr e veH|

DIz A (Skill Sequence)

Fig 1
FINAL POSITION OF
THE WELDING

N
— TO 3 _
,
o WHIS Y AP, T [fthT 39k T I iR IR s ¥

P B |

o fEuifore waftn 4 findt a9 &1 IuaT exd g1 TIfd &
Y T B | HegH At TH.OY. gaders 3R 120-140 THE
IfET He

o 3ifaw T § arar AT 3R 3T B AT HY

o J@ F W P MHR B o b [T I8 T BT ITANT B3|
i 3MUD! a8 S| & 2 A | 3awass 10 fidt o dars
T iy B, o gaR XA & T 3UTS 1S debiich b1 IUART
PRD ANIRT A STHT DR

o ¥ o < ufe e A o1 Pt &

gfg®t & dga wie G & (1F) (Fillet ‘T joint in flat position) (1F)

IEIY: T 3UD! Heg BT
 gAdq fRUfa & ¢ sire aaR Y iR T4

& Siige Bt AT AT R & F31 (Fig 1)

TS| Bl wiel & & 92° §HId §Y TensTHe H Ae Y Fig 11
TS T & $81 8 R Teba Tl o YHTT Pt HUTS & o 92
° R gg WRafeT frar Sar 21

Fig 1

g '
TACK WELDING

SETTING AND TACKING A TEE JOINT

WW20N1215J1

3.15 finft o &1 IuaiT R < Agad & gl RRI IR gha!
&1 IeS B | HeH AU TH.0Y. SACIS 3R 90/110 THy AfegT
P

AT & b 2 oI H 33t Re A IS gU B

71 & 91¢ <1 Sae & TATRHE &I o B

& &t ufgwT Igad af@T (Welding a tee fillet joint)
SIS & grdd RS & [ & forg I9a &1 SuaiT #11 (Fig 2)

45° PTIAGRIS HIV GHI Wiel B GHH TU I WS B3 1 7eg
PN 3R 80° DT DIV Teb 3T TC US U R | Heg BT

AFET T & AT THIHA AT Tl 3R Y A1 & 1Y ThaqT
T 3R ¢ US UTe B & o 3 §¢ 1

50 Fiea 15T & AYH N - IR (S TS ATS) - (NSQF TN - 2022) 3T 1.2.15



WW20N1215J2

T HI ¥ A U GH aRE I geHT g dlfds SATS XA H Tl
U S ¥ T S o |

NI ARS-¢-TZS TS T BT TANRT HR| (3SR 3) I8 Bl
Arers 10 el & TR o7 MR 1 A1

FC d1€ & YA FAaeS DI G418 I |
e W &1 MHR 10 e F w1 § df R A & fog Iudi ot

Fig 3
LINE OF WELD

SIDE TO SIDE
WEAVING
MOTION

COVERING
BEAD

WW20N1215J3

ST Tl Tebitch T SUTIT bR TIERT I SFHT DR |

3ifcH AR sits @I 23St TR | A B

3fERde ¥ g & o I & W 3} Iferdl R U ud & farw
SIS TS S B | TIHT & 3fd & TgT 4R |
Ufg®T acs BT A& (Inspection of fillet weld)

QT % 1w ufgenT aes o1 e a3, ufe s & TET ShR 3R
TR 3R I P ST 3R JAH ]R P! daTs |

Fea TS & AYHIENTT - AT (Sg TS 3ATS) - (NSQF TN - 2022) 3Ry 1.2.15 51



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing)
TSR (S=Y TS 3MS) (Welder) (W&I) - U1 uiRreror 3R afesw uferan

3 1.2.16

THTH Wed &1 aafertT 10 et widt 1 wfd7 (Beveling of MS plates 10mm thick gas

cutting)

IeTT: 3T 3 P 3id H 317 Fed gl

o 339 i & forw a& fig Je o8

o AP NH FR A TY A P

o TP 3R N T FHeldt o1 FAdteror #31

~ 1 0
o
45
_—
P
///
L” ¢
1 50 ISF 10-150 Fe310-W 1.2.16
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE :NTS

BEVELING OF M.S PLATE 10mm THICK

GAS CUTTING

DEVIATIONS TIME 7h

CODE NO. WW20N1216E1
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P14 &1 %A (Job Sequence)

o R&TURYH g |
SIS T Il TAg DI ITH B

o 19 3T A R B 3R BT ATl AUTSY P S1eb |

gifia o3 % s e urg $t M F SgarR 8l

. uftfecli 3R Preq aret TR P 19 & Ta1d B! FHEIT

PR

o TS DHITR GR-4R 3R FRR =0 3 fesfora X &1 S
A gU, DIe ald AT Bl Gk BR B 3R o S|

+ T B ARTS 99d HIU R fAfgd B 3R U A

- Ifed ST oy &) FERifd $R

«  PlcA d1d SRy B P OH & forg I dad ot )
g |

Hivrer Bt GEl iy SR g FE 3@ |

YT BT WeTS 3R BT ANod F PR & IR gard
AfT gffda w31

o U 3T R @ & Th RR DI I IS gic adb TH B |

. Pl gl TR BIS, 3R Bre Bt fobar o1 FRteor B3|

P 3 (Skill Sequence)

. BT SHRIGH P d¢ B2 & 3R He T8 TR ST I &1
« P DI P B, 3R SYPB! T Ibdl BT FRI0 B |

. U P d9 d GIgT Od db U] DT 3R b1 PHe
9 i S|

999 gTY | PTeT (STRi-uRifedi) (Bevel cutting by hand) (Oxy-acetylene)

IETY: TE 3! g BT

* 999 BT F forg g T de B

« 339 Tag! F T A 71U A PIeT AT 8
* 999 P P AU HY|

Fig 1 JOB

=

SUPPORTS

=

SETTING JOB ON SUPPORTS

WW20N1216H1

Fig 2

FOR SQUARE CUTS
< N

WW20N1216H2

FOR BEVEL CUTS

ST FYid AT (Setting the job) (Fig 1)
BT DI TH HSR dIIH] TR I B

giAf3a o fob e aral sifeRfter efer &1 Hanfera

A JHY o FHRISH G T 81

gHfia o3 {5 $e g & 1 o1 urT e g

P DI ol BT JARSH |
9 B TS P TR HieT Aeret A1 (Fig 2)

UEY & FTe Ao de X IR NG H R e W

P TSORE P |

9ad ®Te-T (Bevel cutting)

HIT AUTZY (AISTe) P AP 99 B R UHhs | (Fig 3)
TR fofg 1 A aret 31 H g e ¥ TIRH R

IPHIR | 91 F oY 76 i ik v Ru & &=
Tt g3t @y 5 findt g+t =nfgw (Fig 3)

Ffea TS & AYHIENTT - TS (g TS 3TS) - (NSQF TNRIG - 2022) 31aRT 1.2.16 53



Fig 3

BEVEL ANGLE

\
WW20N1216H3

SifaRad siiefioM BIS, ®Tea &1 fbar &1 e &% 3k &
A T (Fig 4) 3R fRR g1¥  f3fed a1 & Wy g w1
L& B

Fig 4

REQUIRED BEVEL
ANGLE

~ -
&Q DIRECTION OF CUT
<

WW20N1216H4

U HIETs & JY Fe & o H1eq 91 i srazawarn
¥ HH gL =Tl

I TUT B, AT He 3R TWId HeAd JHfdd & & ferg sfen
Sie & fo Iugad e aR e #11 (Fig 5)

Fig 5 BLOWPIPE STEADIED AND CUTTING
ANGLE MAINTAINED BY USING

TWO SUITABLE BARS

WW20N1216H5

¥4 Fe &1 A& (Inspection of bevel cut)
HE B! ITH DY AR HTe B T0ra BT e w3

TS 3] TUrEd I He Bl TP A =AY fFAR SR d5a
fIep-se e gRT SR fbar ol 21 (3SR 6 T) 79 ®re |
RIS O GTel ST U AR G ¢ | (Fig 6 1) I8 Srafid
T a1 9gd gb! TRA Al & HRUI ST g |

iy

Fig 6

WW20N1216H6

54 Fiea 15T & AYHFNTT - IeeR (S TS ATS) - (NSQF TN - 2022) 3gT 1.2.16




Ffiea 159 & AghaERT (Capital Goods & Manufacturing) 3T 1.2.17
oY (S TS 3M13) (Welder) (W&I)- af€T ao-iie

M.S WR 3 Hi-} waTse JHad RAfa ¥ =fie 2 fnft widt (1F)-(OAW-05) (Open corner
joint on M.S. sheet 2 mm thick in flat position) (1F)-(OAW-05)

SeTT: 3T Y F 3(d H 3T & g
o 3NYA PR Sge TTM & AT §ifg B A< 3R T B
« I fpeR s, Toa & PR 3R I F a1 BT T99 B
o 918 3R B TH1P A A B & Sl B AT B
* IS Gl Bt HETS 3R Frdteor H

2 ISST 50 x 2-150 - Fe 310-W - - 1.217
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS OPEN CORNER JOINT ON M.S. SHEET 2mm THICK | 'OFANeE=®
E 3 @; IN FLAT POSITION (1F) - (OAW-05) .
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MHA HTHA  (Job Sequence)

o e % PRI B R Sed F g FaR A

o PRI & s 1 et & 9UE S A9 & Y gewl & o9
90° T HIUT TG gU e H aT6d B & Sis & U J J¢
G2yl

o ol e 5 B Sl BY 3R NG & ga1d B 0.15 fbar/ar
I R TR B ST I % fa

o WA THTY. & T Y| WRIG RS 1.6 e

o ot JReN HUS UgH MR T AT T BT IUANT B |

o UIGlae d@ YT B, S F el RRI W R d & fher T8
TSP BRI Bl TS b b DY |

o T TR WIR & 1Y I Sh el & Tg! IXGUl i g By,
CH B TG Hx, 3R I SMIRIH g dl e B |
TH el Bl Tds & g R &1 wa S

o I GUSIS DI AT cad W guTe fRUf & 34|

o 3 IS & 1Y SAUTRY 3R FeR WS &I HH: 60° T 70°
3R 30° ¥ 40° & BV R UHS, OIg & GIfg 81 & fFIR I
AfET = R, S 3R B dB-1h BT IUANT HRb §TY 8Ty
D AR T |

o SO P SIG B ol W W, THI {BARI DI FHH &0 I TSl
B3, o fher TS &1 fgd gu Ul # gad Ud, e & ave’

DI g H (Skill Sequence)

Tfa &t @R, TR-R 34 9¢ 3R =NUTST BT ST MATBR
A gl

IPBTR | 791 F T wu 1 iR Ned guya &
1 9 1.5 finft Y @& sTT <D, SR 5T 3T ST
AT T HA & T H-g1d a1 BT ST B |

Ies T P T SmazawaraR fUad §U ga & Sut
PR W WRTE Urg WS

3T ¢ U3 & 1Y YIS I0d DT U B3 $ g
YT B X 3R WRTT UTg & il B Rish-ge H¥ |

o TEIHRA F TG, S & a1Y fHAR R afET dg +R
o NI E, A BT ST IR 3R ALY BT FRI&T RIH W
|
JcS U gU OIS &1 I Y SR Fgfeiad @ e a:
- T PGB HIeE & Y UIS 39 HP & Y gHH
el
- TP JHAA ASTS 3R FTHT o1 HaTs

- TS D U UG & U DI AR D] &1 T FHH TR
(¢ TI &1 Fabd) |

JHad fRufd & ol #19 @19 (Open corner joint in flat position)

IEIY: T 3UD! Heg BT
 guad R A Ga 11 & 1S F GR 3R 3T HI

PR fFIRI T TR fHY 7T ST U B T MR JUIS &
T I we! fufa & Je ¥ (Fig 1)

Fig 1

/ TACK WELD

1.6mm

ROOT GAP

WW20N1217H1

1.5 fordt T2 U & Iy, G& 0 T ¢Hel I T RTA W
TH-IE BRI

AL GUTHS! &b TGN 1 Sird B 3R TS ST gl al e
B | TH IR I BT TN Be |

A I & Wl W W Af&T (Fusion welding on

open corner joint)

e U3 & A1 T FHH HABT S

- ARy SR fiFeR e &I wel R & @ (Fig 2 3R 3)
- UHYHM IET T §HY G-

- Ul UG YT 1 & foTT Siiel & 16 & A1 [ R1 &l gt
HAT1 (Fig 4)

- gRfA & o 2fied & U fBAR srafdes = fUead

56 Fiea 15T & GBI - IR (S TS ATS) - (NSQF TN - 2022) S0 1.2.17



WELD LINE

WW20N1217H2

Fig 3

45°

ROD
NOZZLE

APPR 1.5mm DISTANCE
BETWEEN
CONE AND ROOT

:

WW20N1217H3

Fig 4

KEY HOLE

WW20N1217H4

Ffiea 159 & AYHaARAT - AT (S=g TS 3MS) - (NSQF I=NRE- 2022) ARy 1.2.17

Fig 5

EQUAL WIDTH AND HEIGHT

UNIFORM RIPPLES

FINISHED WELD SIDE

WW20N1217H5

- TgHd o1 ofs H des US & A1y ANEH Iad A1 (Fig 6)

Fig 6

CORRECT PENETRATION

SLIGHT CONVEX
~ BEAD CONTOUR

WW20N1217H6
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Ffica 159 & Ag®HaiAT (Capital Goods & Manufacturing) 3T 1.2.18
oY (S Us 3rrg) (Welder) (W&I)- af@w ao-iie

Ture fRyfa # 10 firdt Aidt MS wie W fibeie du sarge (1F)-(SMAW-05) (Fillet lap joint
on MS plate 10mm thick in flat position) (1F)-(SMAW-05)

3T T WY & 3d H 31T & g
o 19 PTeHR 3R ATPR T FaH We F Ths duR B
* AT P SR gl RRY IR I7s Y
« AR & forg Qv Sifge &) guaa fRufa & &
o 3ifaH Faf¥r T B W & I PR F AU wige A SH B
* TS P! YAg P WIS B} TIE B 3R IYPT (A0 HY |

10
2 50 ISF 10-150 Fe 310 -W 1.2.18
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS FILLET LAP JOINT ON M.S PLATE 10mm THICKIN | O NeE™
@ 5 FLAT POSITION (1F)-(SMAW-05) oo Mo o e

58



P1d &1 wH(Job Sequence)

© WP THS! B ST P IR T BT J BIC

.« T & fFRI B AHR G T

« U arefl TSTISTEE I gl € SR Uds! Bl IR S ¥ W
G2yl

.+ IR F AIAR ¢HS! Bl AU Sise & w0 H I |
DC u=iH & #Hd ®, DCEN UlaRet g1
WRETHS HUS T |

.« Gl RRI R ¢H- B

.« QUSRS & wHdd AT H e w1

. foutfore e 3.15 ot g &1 ITANT FHRab I il g |
T Aftd TH.TE. 90 -110 TR $ic d1a sadeis |
ufEPT P & A1y 45 & iR AT agT F WU 80
& &1 goaers ®iv gHfda #¥

P g H (Skill Sequence)

o WD S I AP 3R IR T F HY

o HHIHSH & (o8 A BT UaR S|

. SRl o gRe & fore fafthT e ugH |

«  4.00 iyt o 1 IR HReb TS T b 1Y Sifa| FHafka

[ ST | HegH ofid TH.TY. 120-140 TRRR afcgT die
CISIERESS]

| @ ¥ ol R o Reed A A1 |

. TET B SHfaH 3T ¥ FP SR ort e U I |
UfEHT ATHR B o d & 1T T aes TS BT U B1 |

« AT QY 3R PR & g oy e des &1 FRiem a1

AU STge BI Ve HT1 3R & H1 (Fig 1) (Setting and tacking the lap joint) (Fig1)

AU Siige BT 25mm P 3NaRAY P I1Y Tc |

Fig 1 )Qg

é
FARIS S g Tadc 9 T

3MaRAY e BI AleTs & MYR R 7 8 JhdT 2 TS ERS I_
IR RIFAT R (Fig 1) PRI 2 dfmaad g C 1S P 31 e T FueH ofR A1p 31
REVIHE AR ITH g U SIH G HIG T g THTH T 4mme HETH BIeS MS 3Aders 3R 120-140 amp B &
90-110 amp ®C AT 3.15mmg MS IS BT ST B 1Y BIEd Har I feuiire &3

WA SHTORA BT ST IR oS D! JHAA U T Je H< (Fig 2) |
Tae fRufy # du fibde sarge 3t AR (Welding the lap
fillet joint in flat position)

fSuifoie ¥¢ 3.15mme Hf$ad Pice MS Sadgis & A1y 90-
110 amp & 1Y AT g | ATl

TS B T 80° HIVT 3R ITS AR & sl 45° FU T | (Fig 2)
T THM TG 3IR &¢ U3 U $H3A & oY U Blel 91 1Y
|

SARIS DI I AN b 2.5 T F 31fed YEe-g-Uzs Jauc
KA

It SIS HIUT BT ITANT Y ol b Fe dfe & forg IuamT
foba T o)

1Y B FHU fFIR R 3iftre Hfga 9 81 3 @
F FUEL fraR 3 fUge™ A AF|

TP gUS T arar Foprel | 30 & Wi araR §91 ¥ Wh HY | A
fhaie 38 (Fig 3) &1 FAfieror o3 3R gRfda &%

Ffiea 159 & AYHaafT - AT (S=g TS 3MS) - (NSQF T=NRE - 2022) 31aRT 1.2.18 59



60

T O ST & 91y R B d6ls SRI6R gial § Fioa
! '9 CORRECT SIZE FILLET
e &1 S faRT frerar 781 8 P AND EQUAL LEG E’EF&;E%GE7
g qdg & ol A gad g B}
L
INSPECTION OF LAP FILLET WELD g
Fed Tg & AYBFNTT - AoV (S=Y TS 3MMS) - (NSQF WRNE - 2022) 3ivard 1.2.18




Ffica 159 & AghaRT (Capital Goods & Manufacturing) A 1.2.19
oY (S TS 3M13) (Welder) (W&I)- af&T ao-iie

JPHdd HolRdl TV TR & 1Y HRI BT HSRAT BT U101 B (Test the hardness of

job with rockwell hardness testing machine)
IT: 3T WY P 3id H 31T J&H g
« JAHAA TS BT STANT HIP des 6T TT YA $t FoRaT B A9 |

w8 o159 (Job Sequence)

o TR & THe! (S fac) Bl 3radt ave T Ih HY | «  SUA R IAGAA AF Ug | (TST YIPH)

o gFMHA F P FoRal Wed U6 HoR ST W @1 T Ale: 33eR Whd HRC (0 ¥ 100) F forw 3 oM R
8 9IR 37 a%-M1T IS J HU= I gad § WA HRB (09 130) & forw @

Fig 1 0HRC

o Tt ot eifa & forg 2wex &Y o 3 3R Tfe 3oz g

3TIFH STl B IIT HY 3R fog HARDNESS ROCKWELL CONE
CO-EFFICIENT HARDNESS %
o TCIAE TA DI T 3R ARSC HY | 5 X P (oY SHS B :
3‘7[ ? aﬁ_l ILLUSTRATION OF ROCKWELL HARDNESS g
. % 0 U Tde aTH gt
. 290 S B BT ST B ¥ I B IS, b ST 4TS T S T

Td o U & o ol @ SR Sd gfedher W et
Uigex I U3 | Hi-ai 3fd S3YH o )R T R T 8

o IR Whd R B gATHR S Uigex Bl LI IR T B
o Refie ge7 gant St g YR &) W Rl 5

. WS TS I B TCladiparsd YT B §G B & 916 5 9

7 IS T Uden FI| A T F U B <Ronad R UYA & 916 (After measuring)

SH yRfe fRufer & AT - 23T ¢ Bl AT R 3 ST A @R B
© TS 3@ AU BT E SIRSSRATARBIAN NS . efiq ) w1 SR M %

P HE . TR T B Ry w

A WON -
a b~ WON -
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Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3 1.2.20
e} (TG TS 3015) (Welder) (W&I)- afe€T a&+itew (Welding Techniques)

TH.TY. W) firaie & oits wwaa fRufa # <fte 2 finft 9idt (1F)-(OAW-06) (Fillet ‘T’ joint
on M.S. sheet 2mm thick in flat position) (1F)-(OAW-06)

IeT9: 3T WY P 3d H 31T & gy

« 3 fpde wage M & T wifg &) Ae 3l TP B 3R =l UIgy 3R fher s & S A Afgae &3
 gaTs S fiheR s 3R PR BT ITANT & T & fhae S ol dee B

* ATE FY MR gl F1 FAdeors

2
]
1 ISST 50 x 2-150 Fe 310-W 1.2.20
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TOLERANCE *0.5 TIME
NTS FILLET "T" JOINT ON M.S. SHEET 2mm THICK IN e
o~ FLAT POSITION (1F)-(OAW-06)
%i%% S CODE NO. WW20N1220E1
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o3 H1 %4 (Job Sequence)

. SR IR e U R I

I B AM arah 2ie i Tag 3R BRI B 96 B

- IfcET ¢ad W ey &1 ‘T’ AR & ©I H YT P

o JR&MORYM SR ¥ AfcET e ugH |
4t & o 0.15 foron/Ah R gama Fuffed a3

«  Yod FH YT B, Siis & Gl RRI DY o | o 1.6 ot
{MH T TS|

« TH TR WM U SIS & TARTHE BT offd Y 3R I §U
e &I 9 W

« ST P AfET o R gHAS Fufed & 39|

P 3 H (Skill Sequence)

¢ Afdn & forg fRufa # &Y sarEe (Tee joint in position
for tack welding)

Y fthole Siel &1 I H g8 TAM W ITANT foar ST 8, S
GoiNTd I SR 3Ry &1 fufor, dd R Ut & dHeRi &
fore dead e 3R 3T THM RIS B |

SiTe 0 1 A< BT 3R 8P HIT (Setting and tacking
the job pieces)

THS! Bl AfceT cod R T T8 & ©0 H 9|
YT BT SN Hb chal Bl fUfd & T | (Fig 1)

Fig 1
SUPPORT

TEE JOINTIN
POSITION
FOR TACK
WELDING

/
IR &3 o5 daad goeT Tgad & SiaRTd & forT &fast ghe
¥ dead g1

Seaddr & forg Ue SR avf & wry o |

WS & TH R ! RRI IR TS Bl ¢ I8 B3 (Fig 2) |

WW20N1220H1

.« TS 3R P THIH I AT = B 3R WG F alfe g1y
& RR 3! fgan|

¢« TS P 3 H TN HRA & F1E SIS & T R W IS B A |

o 3T G, AT Bl ST HX AR SAURY B IUD I W
|

o 0 DI UG F1 SR fhdie aes H Sl BT e B3

Tz fAterun (Visual inspection)
dE &1 Wohd it §1 Sfexape, sfiavay, TReydr 31 & fam
T deg Udh 3w Ul dTdl deg Bl JA1d B

o S I & AT SIS P GERl dRW des Y|

Fig 2

WW20N1220H2

TACK WELDING A TEE JOINT

gfgeT & vt ) guaa fRRufa o A& (Welding of fillet
‘T’ joint in flat position) (Fig 3)

TS BIA P FHER 3R I YERT G Joda U H 3|
Fig 31

fOrga g3 ga a9 & fou S1d des 3R I U1 &1 e Sgad
¥ TIfe gTY P i W AT R B | ATy o arft 3= & 60°
¥ 70° F BT IR 3R HeR IS B AT $I @1 d 30° H40° F
HIU IR [ | &1 U137 3R e A Pl oS Y 2 el & s
45° TR @1 JT AT I8 T U3 A s a8 gifa
I & fore et g8 urg &1 ea 4 S8 % Sl gohs I9H ¥4
I fga 81 3 ghe 99 ¥ 7161 fgad § o salugyg &1
HI01 g5l | o1e fge g g §ar § df fher e &1 fad gu
Ul & g H oS | TiH (IUTsy) P Aes-¢-A18s Have & 3R

Fea TS & AYHENTT - AT (g TS 3TS) - (NSQF TR - 2022) 3aRT 1.2.20 63



Fig 3 ILLER ROD
‘%
/
&
&
%é(
N
&
&
&
\
30°-40°
45° 2
:
s
z
fheR e oY e SRfY ifa 2

AR 3R R e &t A &1 &R H FHARIT &Y dlfes T
3R g ey B THH U8 81 9%, 3R IR &) 90 ddrs & Uh
UfgehT deg BT IUTGH foal Sl Heb |

=g fAdterur (Visual inspection) (Fig 4)
T DI TP B 3R 3T forg fFRemr v

- M I8 MHR 3IR FAHT B MHR (LGB0 3R JHI
RISICS)!

- AR B AEE, I B W B TR R BIs eI Ta1|
- PIS JYI e, ARy

Fig 4

SLIGHTLY

CONVEX
NO UNDER
CuTt

WW20N1220H4

64 Fiea 1S9 & AYHENTT - IR (S TS ATS) - (NSQF TN - 2022) S101RT 1.2.20



Ffica 159 & AghaRT (Capital Goods & Manufacturing) A 1.2.21
oY (S TS 3M13) (Welder) (W&I)- af&T ao-iie

Tuaa fyfa d 10 firft 9idt MS We W siiu= &Ik warse (1F)-(SMAW-06) (Open cor-
ner joint on MS plate 10mm thick in flat position) (1F)-(SMAW-06)

IT: 3T WY P 3id H 31T J&H g

. Wel o1 wie G A Ay Fe i & A1y 90° W e Far HA arar st g1 & g Ae o8
« G RRY R G 11 aTd Sis & ©U A Thsl B P Acs B

- f3uifore ¥ T FETa & 161 & 1Y H11 & Sits A Taa1 8 iR quf 35 ured Hrar @

« 3¢S fhU gU ils 371 VeA, Ao iR 7T &) Wers & forg Affemr w¥)

S D
0
v

2 50ISF10 - 150 - Fe 310-W - - 1.2.21

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE . TIME
NTS OPEN CORNER JOINT ON M.S PLATE 10mm THICK TOLERANCE *1

ﬂ @ IN FLAT POSITION (1F)-(SMAW-06)
f JIF CODE NO. WW20N1221E1
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o3 154 (Job Sequence)

« BRI F AIUR Ad @ TR B

« WElF IS a1 fHART 3R g Bl W He |

.« T &I U SHTERA R &7 TN s 20 fiydt & &
P 1Y U 30 HI-R SdTec & =Y H YT B

+  gfe DC SReR HT IUANT fsan ST 8, Y DCEN $faitadT &1
T B

. OIS F 3R o 3.15 it Hm HIR’S MS gadrs 3R 90-
110 amps HE BT ITTN BB Gl RRI IR SIS 1S o

. g 7 5 JRem oRem ued o1 ) €1 fawfa & Fafa
HR & fo U 3ferd fafd &1 v &<

o OFH B UIH B, WG DI 9 B 3R TG MaH gt
e B e B

o SIS Pl AfET Cod R gHAS U & e H|

. feuifore ¥ e T Ue Sieid a1 gardl & SR guf 03 ura
HRAT R

. E¢ B! ST SR W HX 3R T YA &1 e e |

P g d (Skill Sequence )

gRfia & 1 95 &1 gpe S 7 1.6 firft & siftre
T e

SHTIRAH T §1 I 918 DI G dgX W Al |
4mm o Hif$H PI¢e M.S & g afedT die 120-140
amps I HX. daCIS |
« 4mmg UGS BT IUANT HReh U TATd URd ST P,
3T € I IR GIRT 3, Al 18 Tl & A1 |
. e IR BT 3Bt RE I TTH HY R G161 BT Ao b |
I HIS Y 8 A I GUR|
. T WA & U IuET @Y 9 aTelt 9EE adaE i,
ZATEIS 3R §A1S T BT IWANT FRb T TR &I A
THR T AT B |
o e & o sifo wRa & 9% B
o PR e I HT e &3
- UM 3R T YedlhRur YT B & forg
- 78 gAd s & U i d B9 IR, wm
SaSH, SIS FeR, 3aray 3R we & faR fraa
Y/ QA ) HeTs J gad 3

JHad fRIfT & MS @e 10mm Hidt R Jd $i4 &1 1S (1F) (Open corner joint on MS

plate 10mm thick in flat position) (1F)

IERY: TE YS! HEE HAT

- gHaq fRAfT # 10 fift At MS We R F11 BT W18 dOR $Y 3R T8 B |

QA P a4 SIS & AT We & sl o Ue o1 3R ¢H

&I (Setting and tacking plate pieces for open corner
joint) (Fig 1)

R e # 20 ol & TR ¥ 19 & 1Y @ &I edd W

Fig 1
—|¢;

l |

r~TACK WELDS

WW20N1221H1

TH G HH & SAIg & U | T B | [aFgu o Fafd &1 &
forw @il & a1 v 87 T @ ST R

HIvf fapfa & gmRE: 1° ufd 9 & U F forar Srar g

TH HIRRT I & 1Y TG & TG0 1 wird B | (Fig .1)
T o1 i #5371 U@ 3 a&dT 8, HI B 90° R Je
B3 3R a0 H HH B F 1T Th GHBI0 A BT FRRET
BT IYIN R

MS 3AFIS @ 3.15mm 3R 90 - 110 amps HT I BT STIRT
TRP R Y B & OIS Bl ¢ dcs B 20 fnft yd® 3t
BT HId TaTs & 1Y GHf R IR ¢ a8 | (Fig 2)

Fig 2

SET UP PLATES AND TACK WELD THE JOINT

WW20N1221H2

66 Fiea 15T & AYHFENT - ITeR (S TS A1) - (NSQF TN - 2022) 3amT 1.2.21



Ff3ra o3 7 I8 ara fFR g aRg A 91w § ok

TR Ry U gU F

AT BTR 3TR AT ST BT JUTNT IR P P [STHT 3R I

G2yl

¢ ¥ &1 f9&Uur (Deposition of root run)

W B! Thda R 7 7|

feuifore wc gR1 &M & I I« ST §

- UHTE. BT ITANT HRAT SAdIS 93.15 3R AT e 90
¥ 110 THRR|

- TSI BT AT §1E G

~ 3 59 F Y AR IR 60° - 70° & o9 awS B
Sead fRufa o @11 Fig 3

Fig 3

60°-70° FOR FIRST RUN

/
70°-80° FOR 2VP&3°"” RUNS /

\\\\\\\
)
)L

TACK WELD —

WW20N1221H3

- I8 O3 gRfT HRA & o #1d I & IS thex & U Th
PIEd S Fig 4
- 0 S & e ST B M arel T F TEE g Aty

FATT G| T T P 3BT RS T T B 3R TS BT e
Gy

Fig 4

3mmDIA.
HOLE B

&

THE KEYHOLE.

WW20N1221H4

T &R o HIE W HUT e A IR T T8l R I@ ¢
A% T H 751 31 ¥ R T &
FafeIT Wl &1 UG (Deposition of covering layers)

Ugdl HAT URA S|l &Y, T o 4.00 e weam dftd waey
TATEIS 3R 120 - 140 TUANTH AfTET He HT IUANT TR
QIR I | T8 AT = & o4 oI & forg ueb 18 7if &
S AR 3 Wi & vafd urg ST 8Y SR wiel & gl fRT
CARSISISI

IFRRa B P sdacis P Fig 4 H femme U & | g9 gem =g
TS, THMH ITHI I i 1 ST 33T ST 1|

Ugell HafTT TR Y TN T 33t aRE § 1% B | G B
fo T+t TcTg <l Y gURT T B

GQERT (31 HaTT IR ST B AT AT 3

- o4 THTY. SAEEIS SR 120 - 140 T Af@T e
- BHF IS F BRI R TS TS A

- I &1 U i &R S o Ul wafer wRa 7

- Ugdl HalkaT Rd B IUANT T U Saaeis 3R A9 &t daTs
& U DIV BT IUANT HL | Fig 31

P & wits A ufgwt des &1 FALTemr (Fig 5) (Inspection

of fillet weld in corner joint (Fig 5))

TS DI 3! IRE Y WP B |

90 f&7it & forq wict & it & b1ur b1 Sifel B |

FafRed dcs faRvarslt & for Ude /AR T g | aeTs
3R s I |

IR: BRI A &b Wiy |

THR: AHATAD YeaiHRul & o1 guf ufe s

TS PTG TC I 3R Ugell Haf] URd Tare, 3ifar i disT
Ial

T8 & fhIR: 31T YT, B3 3fSIHE -Igl, Pl MRy el
= BT 8 SR Thdl 8: 3adTe 3R e R & gad, T H gu

S ® 3fR: guf 3R T U3 | (Fig 6) W &1 IRY 3R & Idle:
Be W gad|

Fea TS & AYHIENTT - AT (S=g TS 3ATS) - (NSQF T=MRG- 2022) 319 1.2.21 67



Fig 5 UNIFORM RIPPLES Fig 6

COMPLETE
AND UNIFORM
PENETRATION

BEAD CONTOUR

FINISHED WELD SIDE

WW20N1221H6

WW20N1221H5

68 Fiea 15T & AYHFENT - ITeR (S TS A1) - (NSQF TN - 2022) 3amT 1.2.21



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) J 1.2.22
oY (SY TS 3113) (Welder) (W&I)- afT ao-ie

Taa fRufa o 2 firdt widt they =fte W fivde du warge (1F)-(OAW-07) (Fillet lap joint
on MS sheet 2mm thick in flat position) (1F)-(OAW-07)

IeT4: 3 MY & 3 | 3T J&H g

« IRIfYG avay & WY &Y fibdle waTge a9 & Y wife &) e R P Y

« Tie FRUTY & T8 R ot firer s SR Awra T ITINT F AU fibdie waTse 31 A B

« s i & T & frde & Ies & 1w R Fftgo w31

2 ISST 50 x 2-150 Fe 310-W 1.2.22
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
NS FILLET LAP JOINT ON M.S.SHEET 2mm THICK IN TOLERANCE=T | TIME
F+ @ * FLAT POSITION (1F)-(OAW-07)
- CODE NO. WW20N1222E1
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o1 &1 wH(Job Sequence)

o SRS HIUR FHTH TR B 3R BRI BT A1 B
« QU SAEe g9 P Y g o IfET 29d W e B
T & fow 0.15 /At &1 gama Fuila |

o WHRTHTI. HTIGT B WG US 1.6 7t g Fged & fo
3R AT & fow 1.6 fredt o

TR IR U 3R A9 afE iireq w1 3uaT & |
. TR A YT B
1.6 T o TheR TS &1 START I Ch ol Bl Gl RRI TR
3R d 7 of T
« THS! b WG B SE HY, TH B YTH Y, 3R AT oo
R grdd Rufd & 39|
.+ SAURY 3R (2mm o) fFeR S & el B0 F 1Y a8 3R
DI TBH-1d BT ST B gU AT L= PR

Pira 3 (Skill Sequence)

T B & o e Aed ST, 3R 18 3R 3 oi¢ | Mg
F oS & oY e R & &I Higd T B

o UM A0S 18 S o o8 I &1 g1 i §-1Y I, Sgy
3R fheR s T SRR B

« TENRA & 916 91U BR IR I 3R I68 [T B
Tlell TR S RIM R Y|

¢ IS8 SIS I AR R P B

T fA&roT (Visual inspection): UfgsT 48 & Tal 3R,
AT I, T TISTS SR T8, We $ [HAR & for1 wae
T QY 3R 3T TG Qs BT FIE0 Y

ORI 3R off S AR1 HT UTeH HRd U Sl Dl A D
3= giRoTH fBae dd ST &1 GlexTd|

e fRufa # Taed =fie 2.00 firft wr du des WS (Lap weld joint on MS sheet 2.00

mm in flat position)

IERY: TE 3AUD! AGE HA

. Tie fRAfd # TATH wie 2.00 it 1) 3o wie daR &Y 3R du Y|

THSI & Ifad R & 1y oifg N4 &) I vargHe
e 3R P H | (Fig 1)

Fig 1

OVERLAP

WW20N1222H1

Fig 2

30 20 30

TACKING A LAP JOINT

WW20N1222H2

PId des P! el WIHl R W | (Fig 2)

BRI e fRUMT & T I, oredl aRE 9 YA, el SR ufgat
T des des

- oite &1 3fd R (Fig 2)

- sAmrEy 3R PR e &1 3fad S0 (Fig 3)

Fig 3

WW20N1222H3

70 Fiea 15T & AYHENAT - IR (S TS ATS) - (NSQF HMFRUG- 2022) ST 1.2.22



- AUEy 3R fher IS &1 IfUd eXhR|
- 972 3R AR dbii BT IUINT BT

= UTSY TR &1 HUR P W & fFIR F FAT A&
T T91 98 We & PR & 3w I frga™ F s=mm)

- gHE IE A 3R B §1T G| ITSHE DI TP B 3R

e X (Fig 4)

- Tgad B g AaTS (ESIHRUT 3R qHIed) BT U T dee

3MHR 3R DRI

- WR R P AR

- I P W B 3N R B 3fSTbe el

- X @ie fHIR &1 BleT B & 1T Bis WfoiT T8t
- ferepeit ofgr SufRUfa

- S T W=

Fig 4

SMOOTH REINFORCEMENT
AND CONTOUR

GOOD FUSION INTO LOWER

PLATE CONTOUR OF
LAP WELD

WW20N1222H4

FfUea 159 & AYHaaRaT - IcsT (Sg TS 3MS) - (NSQF IRNRE- 2022) 3Ry 1.2.22

71



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing)
e} (TG TS 3015) (Welder) (W&I)- afeEwT a&-ite

ure fRufa 4 12 et 91dt MS @e ©R T&d “V- 1¢ &g (1G)-(SMAW-07) (Single “V”
butt joint on MS plate 12mm thick in flat position) (1G)-(SMA)W-07)

ITY: 3T 3N $ 3id H 31T JarA gy

« R v 5e Siide ¥ foe A9 +f& grR1 @e fFRY &t 399 8

« Rivra &t 5e wige ¥ fog SR T B9 & 91y 19-He 33 fFaR) & fiF

- f3uifore we yof B gfifia w31 F fag Riva &t 9e wige A aaar g

- f3uifere gextiifdue ok wigaa Hafvw Riva &t ge wide A gaar & a1fe Ifa wee ik Sswhive e forar o v
* Tag ¥ Il 3R TH U = U6 F fore g Ao &) 9w iR Ffteore

A 1.2.23

FINAL COVERING
OR THIRD RUN
INTERMEDIATE OR
SECOND RUN \ P
T
AA— T\
\ N
—— Ny
—aupa NI e 12
=
/é\ >
=
— 2\ 7 _
ﬁig\\ \ //
—— 60 - N “ RN ) £
/\\ﬁf -l
)
>
V-
& ROOT RUN s
180~
50 e N Y
0 RQQT .
Ay 5 60°
8o
RQOT A
Abs, AN
2 50 ISF 12 - 150 Fe 310-W 1.2.23
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SorE TOLERANCE *+1 TIME
NTS SINGLE "V" BUTT JOINT M.S. PLATE 12mmTHICK IN POSITION i
FLAT POSITION (1G)-(SMAW-07)

@» «5» CODE NO: WW20N1223E1
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®1d &1 % (Job Sequence)

SR P IIUR I BT gRI 12 el At & widh & Ay
FIe A 3R I8 AHR J I o

. Y BT GRT UAF We & BRI B 30° F B0 R J3d
B3 3R ST P TR T B B B3 | 99 Hle & (ol
Ex.N0.2.04 ¥

. el B e, o, A, W, Ue snfe @ T #

- 3fd ¥ U F 9 ¢ i F U H W B Ieel 9|

o IS F UAP RW 1.5° BT fI=Y0r Y1 §1¢ T |

.« g PRETHAS HUS UeH |

. 3.15 fpft memm fid THUE Soidcrs ol SUanT Y $R 90-
110 TR e Te &1 | ST AT A=fiF & A A saiaes
HIA B A & THRIAD HAA I Hae B |

. el & Ui RRI R b I B B B dars 20 forft g
EliRY

o % A DI FSTHT HY 3R ATH B |

PR 3 (Skill Sequence)

« 3% deSE Oid Bl o9 R JHIA RUfA T [ (Taha V Ui
IR DI 3R)

o T T O I R T HR O fb bR T e afdn &
forg faran ST 81 (9d TReAm 3.06)

. ¥Tc By o1 3fd Al 3R T¢ Yo AT 7 & faw ot
B B 1T 3@ & forg TRy &9 |

o 4 il o T Aftd SadeS SR 120-140 THIRR &, /TE
3T 3R SAaerS B I FATS BT ITANT FRb GIRT I/
Ferfiide T S| B | IS TS F T 3R IH I
T AT B3|

o TG ET Y A B R S

. ST

o WA & fore Iua fore 7T w9 RfieR IR ddS BT
JUTRT Iy FERT IA/H AT A 57 <1 1 F 1.5 iyt &7
I Gediaur YA o 3R sievae 3 a3

- ol 1t Tag des <iv & forg e X

e fRufa # Rivre ‘&Y 9e e Tiey wie 12 finft mers 1 af&T (Welding of single V?
butt joint MS plate 12mm thickness in flat position)

IETY: T8 US| Heg BT

- Wie fRIfT (1G) # Tova &t 9 HYa THEH WE 12mm IS |

THSI DI AR (Preparation of the pieces) (Fig 1)

Fig 1
ROOT FACE
APPROX. 1.\5mm

PREPARATION OF BEVEL EDGES
30°

PREPARE EDGES BY FILING, GRINDING OR MACHINING

WW20N1223H1

AND SET PARALLEL 2mm APART

Y9 TR SHFAZS THT B e & (o 99 fbARI B T |

M 994 fFARI R BRI avd 2.0 i te 0 T By
JIR B

Rivrar &t s¢ wiige Ve A1 3R ¢ HIAT (Setting the
single V butt joint and tacking)

2mm & ¥¢ N0 3R 3° {2 sy & Y 9ad fbTRI oY
3eel W (Fig 2) Iugad JrY &1 ITANT HRd §U| T Sl
& YdD RB 1.5°1

Fig 2

SUPPORTING
PIECE / 1.5° DISTORTION
ALLOWANCE

UPSIDE DOWN

SETTING THE SINGLE VEE BUTT
JOINT AND TACKING

WW20N1223H2

Fed Tgw & AYH NI - AceT (TG TS 3MMS) - (NSQF RN - 2022) AT 1.2.23 73



T RRY R T-as H¥ 1 (20 ot wam)

gif3a o3 & geam Ry v gu el

b1 & a1 o &1 wHaq fufd 7 7|

¥c die &1 fA&Uur (Deposition of root bead) (Fig 3)

3.15 ST1 &1 JTINT X & NS SH Y | THIH | SIS 3R
110 TR A& Hic |

Fig 3
WHIPPING MOTION
OF ELECTRODE

WELD LINE

PLATE SURFACE

ELECTRODE ANGLE AND MOTION FOR
SINGLE VEE BUTT JOINT IN LAYING ROOT BEAD

WW20N1223H3

Y I19 YR HRd §T FHH HHI Tid F 31 ¢ |

ZAdCIS HIU (ST & Fig 3 H femm mar §) &1 des o [T
80° R |

T8 03 P R BEA & BR B T @ P T SIS B
fefoi A €)1

Fc §18 B % B, 3R U3 o1 e w3

gle T 3R wafer digw &1 fA&guur ( Deposition of hot
pass & covering beads) (Fig 4)

4.00 et ooy o Ao QfUd TH.TY. ST STAT SR Ugdl Haid
s o | TATIS SR 120-140 T AT e |

Fig 4

SLIGHT MOTION
OF ELECTRODE
SIDE TO SIDE

ROOT BEAD

1st COVERING

BEAD

ELECTRODE MOTION IN DEPOSITING
1st COVERING BEAD

WW20N1223H4

TP UM A & 1Y 3 9, SATIS DI U MR 1Y 3R
HSS-g-U1gs TS M Ubs|

AT &3 b Soiacie HIv agt § ot e ol & fow o

Td B 33! TRE T I B 3R Hog o Afa & fa o (afe
Al §) |

TGuifad it 1 guR, afe &1 gl

TIg-Td/Hai dfs &1 f&uur (Deposition of final/cov-
ering bead)

5.00 il THTH &1 IUANT aRb SifaH HafT o SH B
ZAderS, 220 TUHAUTTY AfeET Fie, 3R ATIS B! U TS
ES-¢-U15S gAs Td UM AT 96 F W $I Jfedl W
ZAFCIS GATS I A (JAh) AN 3SIHC Iy JHT 51 S|

Uge AR &S & forg fobT 7T 31 =Rl 1 UTef R |
T 3R fAevr (Cleaning and inspection)
IS SIS B GHI R W 3BT g o Ah B |

IS PR, T8 Y, ¢ U6 3R fmyur &1 Frier 3|

74 FfUea 159 & AYHaET - ITsT (g TS 3TS) - (NSQF T=NRIE - 2022) 3Ry 1.2.23



Ffieca 159 & Ag®haaiT (Capital Goods & Manufacturing)
e} (TG TS 31g) (Welder) (W&I)- afeET a&-ite

I 1.2.24

THTY T R IR g¢ Sige afaw fRufa & 2 fnft 7idt (2G) - (OAW- 08) (Square butt
joint on MS sheet 2mm thick in horizontal position) (2G)-(OAW- 08)

IeIT: T W & 3 F 317 W gy

« 3 T U P F1Y TP AIPR a¢ wige M P T wifd 9 o) Ve 3R b Y
* TSNRR B Sig &1 giikeiied Weie & frey &

« 3! Wi Vo Ace YedIHRN 3R UASBT MwIgd A &

+ Jts Y T oS ) des Wl & fore wTw SR Frdteror a3

50

7.0

50

ISST 50 x 2- 150

Fe 310-W

1.2.24

NO.OFF

STOCK SIZE

SEMI-PRODUCT MATERIAL PROJECT NO.

PART NO.

EX. NO.

SCALE
NTS

&

BUTT WELD - SQUARE BUTT JOINT ON M.S SHEET

TOLERANCE *0.5

TIME
10 Hrs

2mm IN HORIZONTAL POSITION.

CODE NO. WW20N1224E1

75



P14 HTHH (Job Sequence)

. SRTF IUR S T IR B |
U1g & HS! & [FART 3R TG BI ATH B |

- gt S 1.0 firfl & ¥ U S T AHR 9 Sise & =
H e B

o Ioe WA 5 3R C.C.MS &1 I9- IR | NG IS 1Tl 1.6
fort

Pixra 3 H (Skill Sequence)

« 9 P camE 0.15 forum/Ae 2 I B3|

o SAYD GRET JIGYTAT b1 UTei B

o LGP TH AT BV 3R JHAM Te 17 3R SargTde B oid
B

. A R T U T S 1Y Se &Y I I

. e fPU T &8F B 1% B 3R SN} & fo Acs 1 e
I

dcs T ¢ Wgad 2mm &faw fRfa (2G) (Weld square butt joint 2mm horizontal

position) (2G)

IERY: TE YS! AGE HAT

. dfow fRufa & APk Te v Ty wie 2 findt dar &3 ok A S|

ISR & ShIaR & 3fial & Wk W IW | (Fig 1)

o 3R Tfifeelia & gara &) ur™fsa &3 0.15 fHuy
Ji2 U TRA de At I B |

Site B g1 RRT IR 3R Fg 7 2.5 it & T 10 & Iy oop-
@ PR
afert fRufa & IRTEFR & PR W e fthad 31 (Fig 1)

Fifa &3 & T fPRI @) TuH = § iR sl

P s dF fUaang|

T U3 & I HE1 UIpTed & oY aeS i Sird dR |

&1 UTs T, fher s 3R Xfie &t Tag & dte Ifad B1vr 991 381
8 (Fig 2)| R &1 &8 I Sl STt & ofd ot T it g ot
F S R I Uga ST 8 1 T8 oS & el frR & srafies
e @ S T He e S 3IR IS UTg 1 FRIfYd g & e |

Fig 1

CROSS BAR

WW20N1224H1

gffia &% % wie T glausye a5 w afaw
R A2

IR BT 60° F 70° W 3R feR IS &Y des & drg— J 30°
¥ 40° N UFS | SAUTSY Bl THeR IR &d gUSIEE & ol RR
J &S TH B 3R I1¢ RR B RE 9 |

Fig 2
FILLER RODTILT
= 500

&

BLOWPIPE TILT

WW20N1224H2

LEFTWARD BUTT WELD IN HORIZONTAL

76 Fiea 15T & AYHFNT - IeeR (S TS ATS) - (NSQF TN - 2022) 3T 1.2.24



Ffieca 159 & AghaaiT (Capital Goods & Manufacturing) 3T 1.2.25
oY (TG TS 3M3) (Welder) (W&I)- af&ET ao-iie

TH.0Y. IR e A3 digd 3 gt awR Afdew| afaw fRufa o we 10 findt @t (SMAW-
08) (Straight line beads and multi layer practice on M.S. plate 10mm thick in
horizontal position) (SMAW-08)

IeY: 3 3 P 3id H MY Few g

« 3RA ¥ 1Y F 1Y TP NPR 9¢ wige I $ AT wig fig i Ve 3R T o
« UISHRR A Wi &1 gikelicd Wene § g 3%

« IS} WIS Vo ATs YedIHRT 3R AT MwIgd HAfa a3

« s T TT Wi ) dcs il & fore e ofk foteror w¥ 1

15
15
4
100
8
1 100 ISF x 10-150 - Fe 310-W 1.2.25
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SN STRAIGHT LINE BEADS ON M.S PLATE 10mm THICK |~ Toierancest |
AND MULTIPASS PRACTICE IN HORIZONTAL
@ S POSITION (SMAW_OS) CODE NO. WW20N1225E1

77



o3 194 (Job Sequence)

aart (Preparation)

*  Fig & 38R W R = @mg SR 1S | A8l &) U &
Y U g B! WP B 3R BRI B! B1gd B

. i SIS & STUR A ford $fR UF Al 1|

o TP 3.15 forft Saiaers &1 989 & 3R 90-110 URRR I
X 3R DCEN &1 IR 3 | H1d bl Afest FRufa o Je 3|

fOgcl gs uIg 1 S 8 TV IIM & fory 2T aTRE & ST
Gyl

o 3T TG AT B HHTT |

PIra 3P H (Skill Sequence)

afoer fRufa o Ty wie 10 frd wR Hieht ¥ar 791 3 #¥ (Weld straight line bead on

MS plate 10mm in horizontal position)

o Wic & IRl 3R Y URY F<, 99 Hed &I 9ds IR 70° ¥ 80°
& DI IR SHIW BT 3R IRIRT B gU SARIS Dl T | des

fa=m & o 70° @ 80° & I HIUT BT ITANT B |

o YIIHA P TP BUS A Fieprel 3R 7P B IR 5V 4

E3y
TP P A&7 (Inspection of bead)

o TS I0S BT YR SN oIy 3fSR-Pe, W JHGR, 3y

31 o forg e i |

IERY: TE YS! AGE HT

- afos fRAfT A MS We 10mm R ®e a3 s duR &3 3T Acs B

afes fRufd & wie 3 R %1 991 98d 8¢ a® 39 U
fRufa H s 21

AfB 3ATIS b PV b1 Aclg P B I0N IR T ST =112 3R Fiig
1 7 f3ETT Y S8R AT &1 3@ W FH 81 et

ol SST PR & ol B B HH B3| Tg W P -iid &I b
I TR & 3NaRefiiT J - § Hae HRar gl

IS AT IR BT ITANT Y 3R AeS URER FT SR SRS F
PIFET TN F3T 9 Q|

At feft wife ar <f 7fa & a1 saaeis ®Y aTs 3R & Wl
g URR DI UTST 81 B § Hag ol g, doit I oHdT § 3R
TP B! e e J F=rd 81 “C T BT SUART Hd JHG “C”
F UL A T A I |

Fig 1 VERTICAL PLATE

S
DIRECTION OF WELDING

\»HS°
TILT 15° TOWARD
DIRECTION OF WELDING

(A)

pets \} \\ TACK WELD

TACK WELD ol s

(B)

(A) HOW TO HOLD AN ELECTRODE WHILE MAKING A
HORIZONTAL WELD BEAD ON A VERTICAL PLATE
(B) HOW TACK WELDS CAN BE USED TO HOLD AT JOINT
IN PLACE UNTIL IT IS FULLY WELDED

WW20N1226H1

78 Fiea 15T & AYHFNT - IeeR (S TS IATS) - (NSQF TN - 2022) 3T 1.2.25




Ffieca 159 & AghaaiT (Capital Goods & Manufacturing) 3T 1.2.26
oY (TG TS 3M3) (Welder) (W&I) - 3T aov-iie

ufe®T - THEY wWe W € Sits dfaw fRufa & 10 et #@idt (2F) - (SMAW-09) (Fillet - ‘T
joint on MS plate 10mm thick in horizontal position) (2F)-(SMAW-09)

I Y: T 3G P 3id H MY FeH g

. AN, YR, Yadr AR AT TGS BT IGT BY

o favur fAeEr 3R =Ty sreeT AT faftrat @1 Suahr #3
o ‘T’ SaTge P TS 3T 3N JHM AT fd F AT BY

. 918t 31l F forg Aes BT e B

30
To
2 50 ISF x 10-150 Fe 310 -W 1.2.26
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SGILE TOLERANCE *1 TIME
NTS FILLET 'T'- JOINT ON M.S PLATE 10mm THICK IN ’
E} @ HORIZONTAL POSITION (2F)-(SMAW-09)
- CODE NO. WW20N1226E1

FfUea 159 & AYHaafT - AcsT (S=g TS 30MS) - (NSQF TG - 2022) 31T 1.2.26 79



o3 194 (Job Sequence)

.« JEIHZ-8/3.04 T U TN SIUR W (AR 3R AIH B |

Flg 1 VERTICAL PLATE
B
DIRECTION OF WELDING
N\ s’
\.—‘(—'\5” \
TILT 15° TOWARD
DIRECTION OF WELDING
(A)
¢ TACK WELD
TACK WELD
®) _
(A) HOW TO HOLD AN ELECTRODE WHILE MAKING A §
HORIZONTAL WELD BEAD ON A VERTICAL PLATE g
(B) HOW TACK WELDS CAN BE USED TO HOLD AT JOINT g
IN PLACE UNTIL IT IS FULLY WELDED g
Pira 3 H (Skill Sequence)

« SIS B SR R CH I & AR T B (Fig 1)

. e @l &ftw Rl # & 1|

o Tl SRt =i o1 ST e ST €, A Saaeis oY e
J Fide B 3R HTH &1 B FRIHT HA & forg =i o
BT IUART B |

« AP & HRU AP W g9 & ol wel &1 39 @g 9 Wie
B & AT DI RE et IS fhT T SIg &1 Hivr 92° 4
93° % g Y|

. SR & T A TH

« TARISHI SIS B hg HUDS SR TS IR Y LE I IR T
& TA W AP YT P THIG ¥ Fa o forg Ifad ddb-iid
B ITART B

o ¥C A B ST 3R FlF B

- KR de I BT IuAN IR GURT 3R FART I A
R, S UBd ¥ W U ATS B S U H 3R Wie B 9
B PR BT 8|

o TG HRAT 3R TAHT W HRAT G HY

. TR P PR, SIS W1, Ics N HI offd P 3R 3T
A B

afaw fRufa & waew wie 10 firft wR & Igea 3 (T° joint weld on MS plate 10mm in

horizontal position)

IERY: TT YS! 7EE HA

- afas fRufa & 10 et 7Y THEd @i wR ¢ ot &1 9 3 3 B

e &1 afas fRufa 8 3t &< | $9% o - &1 wie &l oA &
IR 3R GO Wie $I dead @1 aAfetl Fig 11
AR & warge (ufgen) afost fRUTT A (Welding Tee joint
(fillet) in horizontal position): 3.15 it & & Ay
fguifore e 3| gaders 3k 90-110 TTAUITY afcsT a1q, I
31 3@ & fou saaers S 70 f&uht 9 80 &t ofk dead wie
3R 3agers & o9 40 feeht | 50 f&uht (Fig 1 )1

Th GHH Joa 3R IRd o5 U8 U o1 & folw U Bler
19 §C 3G |

Fe 18 Bl 3BT R I FSTAT 3R 1% B3| T &b Ig ardl
HUN I 3@l BT 9 & Y WA Hd T GR&T I BT
ITIT B |

4 forft soagrs iR 160 TUHUINY AfET dic & A1y gl
T o B3, i B @ § 3AeIS BT B0 55 ° - 65 ° 3R
25 ° - 35 ° H@EMR W 3R 70 ° I 80 ° ITS B X1 I B .
(Fig 2 & 3fg9R )

T G A B 1R T W FC T Bl HaR Hd §U 3R 3ifRrds
U Y R B @e W SH HA1 gl 8| Fig 4

Fig 1

WW20N1226J1

Y A9 BT ITINT B SAaIS Bl Th fRR A S
I dfe Bl fETaT 3R A6 B

80 Fiea 15T & AYHNAT - IR (S TS ATS) - (NSQF TN - 2022) 34T 1.2.26



WW20N1226J2

4 finft o & Iry AR SR SifaH 7 5| B g 3R
160 TR AT e | 3Ts P11 & R SadclS Bl BT Sl
Wl TR 70° ¥ 80° 3R 40° - 50° §1 (Fig 3) RT3 39 @RE
I STHT AT SIT & b AT SifI ¥ J Te€ I 3R GO
IR 311w ®UJ

@R e (Fig 4) B HaR HAT 8 | T BT ATTLISH HIeTs ST
TG & o R 39 & g TR o Sifet bt 3@ wR aret ot et
B =IfRT I afe &) U debeiieh SUTS SiTelt ® ot gt 3 difd
oA o foar i1 a1fgul (Fig 5)

IS s P fEwenT SR a1 Y|

Fig 3

WW20N1226J3

Fig 4

10mm

T

£
£
S

OREDER OF MAKING STRINGER BEADS FOR A " T" JOINT IN HEAVY PLATE

WW20N1226J4

Fig 5 NP LAYER

ELECTRODE

1st PASS

DIRECTION OF
WELDING

WEAVING MOTION USED FOR 2"° RUN
OF FILLET WELDS
(HORIZONTAL POSITION)

WW20N1226J5

AT IS P IRIT BT 3R A B} I BT ITAT RSB
NR-FEANRA 3R A5 3ie¥Ppe A T |

¢ Hgad o g
TIH R B TS 3R e SHTHR b [ ufe o1 des o1 e |

Ig AT F7 & fae e o fas fibde I sievac 3iR
e We W e At J gad g

FfUea 159 & AYHaART - AT (Sg TS 3MS) - (NSQF IRNRE- 2022) 3ART 1.2.26 81



Ffica 159 & Ag®haiAT (Capital Goods & Manufacturing) 3 1.3.27
oY (S5 Us 3rrg) (Welder) (W&I)- e &1 aesfaferdt

firde - afow fRufa d 2 finft 7 Tioy =fte W du saEe (2F)-(OAW-09) (Fillet - lap
joint on MS sheet 2mm thick in horizontal position) (2F)-(OAW-09)

IETT: Y 3T & 3id F 37T FarA gy

« 3RIRG 3NaRAY F 1Y AY fihde Sarge 9 & Y Sfe &1 Ae 3R T B

o Ao fRUfY & Tt smeR B e ITe 3R FioTa &1 TGN HXd AU fhae Sarge i des oY
. 358 IVl & fore Au fivde & dcs & 91w 3R fAftemr H31

2 ISST 50 x 2-150 - Fe 310-W - - 1.3.27
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SNTS FILLET - LAP JOINT ON M.S.SHEET 2mm THICK IN TOLERANCE 1 TIME
@ HORIZONTAL POSITION (2F)-(OAW-09)
S \:‘r’/ CODE NO. WW20N1327E1

82



o3 154 (Job Sequence)

. SR IR e U R I o RIS R AIGTGT HT ITa B

. Y1 P TPhel P BRI 3R Tdg! Bl A B | + T B ¢ I8 P SIR SAZTHE B Ad DY

. ST U &1 AU Sige & U H I B . afow Rl o e 1 & WY oS B I B

« ANAES5 R C.C.M.SHI AR fBeRAS 1.6mme.  «  3cs fbT T & 1 b Y AR SIS & T A o1 FRtemr
. BT TEa 0.15 R/ 2 e ) kal

P 3 H (Skill Sequence)

THTY e IR AU sarge afas fRufa & 2.00 firft (2F) (Lap joint on MS sheet 2.00mm
in horizontal position) (2F)

I£TY: T8 US| Heg BT
. afoe fRufa & ey 2w 2.00 il WR @ saTEe duR &Y 3R AT B
o OISR & HiY IR & 3% & WR R G| o UM A0S 18 S o o8 I &1 g1 i S 3, Sagy
L e SRS SR ORI B e SRS 5 015 SR PR T8 A RPTPX

fopom 2t 2. T8 B TTH B 3R 39 I fAfewr ¥ (Clean the
. TSl P IR R B Y Sy N B G vegAe weldment and inspect for):

T Je 3R TP B - g DI O TS (YERIHRUT 3R THIE) HT Th JHH a6
. P P R R @ SR SR PRI
R e B e e e e - R RPN

. STRTF 6070 R R PR ISP IR A @AY T 0 P R I P FDE T
30 ¥ 40° W UHS | SAMUISY B HeR HIRME &d gU Slise & - Tt dgR SufRfd

214 RR T oS oA B3 3R 91¢ R B R 921 . SR T v

Fied T & AYHFNRTT - AcsT (S=Y TS 31TS) - (NSQF IR - 2022) 31var 1.3.27 83



Ffica 159 & Ag®HaiAT (Capital Goods & Manufacturing) 3T 1.3.28
oY (S5 Us 3rrg) (Welder) (W&I)- e @1 acsfaferdt

firde - afow fRufa d 2 firft 71 Taey =fte W @ saEe (2F)-(OAW-09) (Fillet - lap
joint on MS sheet 2mm thick in horizontal position) (2F)-(OAW-09)

IETT: Y 3 & 3id T 37T FarA gy

* 3ATEIS, YRT, YaaT 3N ATY GATS BT TG B

o faeyur fRizroT 3R 9Ty SewT s faftray &1 ST &Y
« AY STSC B WS 3 3R A I A | A B

. TTed Nl & T A @1 fAdteror B

2 ISST 50 x 2-150 - Fe 310-W - - 1.3.27
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SNTST FILLET - LAP JOINT ON M.S.SHEET 2mm THICK IN TOLERANGE *1 TIME
ﬁg HORIZONTAL POSITION (2F)-(OAW-09)
ﬁ le//%jf CODE NO. WW20N1327E1

84



AHA H1HA (Job Sequence)

.« Wl B 3T T STl & STUR dUR SR A% HY |
QU SIS B T 3R F A8 & IR e B
- S &l afas fRufa & S w1

. gfe SRR a=iF o1 IuAT foba STl B, Ot 3odeis & ARifed
I Hde B 3R ATh sl B (RRT A & forg e o
BT IR B

« APpad & HRU G dTcl APl J T4 & T @ $I 39
e UNe & & Ui BT 3R B a8 TS BT DIV TTh
87° I S|

o O IR & T H TH B

P g H (Skill Sequence)

.+ IAICIS I SIS b hg W UhS 3R a3 3R I Y& I R T
& qd W AP YT & STHG Y g9 & fore IFId dadb-id
BT ST B

. ®c P ST 3R FAT B

. R s dBie T ITUNT P GERT 3R ARRT 7 ST
B, S Ugd T W TS P 31 FU Y 3R we I Jag
P HR BT

o TZTARAT 3R TSI I1H HRAT AT B |

. URHT & AR, SIS BT, ¢S Gl $I offd B 3R 35
3P PR

ufg®T des Me Wga THTH Wie 10 fiedt afast fRufa (2F) (illet weld lap joint MS plate

10mm horizontal position) (2F)

IETY: T8 TS| Hag BT

. gfaw fRufd # MS W 10mm TR AU SaTEC dUR B9 3R I B

e &1 e Rufa & 31 3| 39 g - &t wie &) o=
P THFIR 3R gL We &I daad @1 AT

afoer fRufa & af&w du warge (fvde) (Welding Lap
joint (fillet) in horizontal position): 3.15 i & &
1y fuTivre e 31 aaers 3R 90-110 TuAYIEY afcsT a1q,
TAGLIS HIU Y dcs B ¥l WR 70 f5h T 80 f&3h 3iR Feafer
we 3R 3aaers & ofF 40 & ¥ 50 feuht a% s @@ g

Fe §18 Bl 33! e J SN 3R WH 3| W & IS a1
HUT F ARG BT T9H b oY WA B THT JREM I B
JTIRT B |

4mm SIS 3R 160 amps AT HYC P Y G SHI Y,
2 B @i § 3deCIS BT DIV 55° - 65° 3R 25° - 35° alcHd
e 3R 70° ¥ 80° AT HI A db g1 AT

Y GUR X B 3R T F T T Bl HaR Hd gu 3R 31ifrs
0§ 2 &) @i R §H ST BT B

TG AU H1 STGNT I FAFNS P T RR M 3
I WIS & ST 3R TIH HY |

4 foreft oo & Iy AT 3R SHfaH A ST Y | SAdElS 3R 160
TR AT Hie | 368 B X1 F U SATEIS BT HI0 Gl wiet
TR 70° ¥ 80° 3R 40° - 50° g1 TIERT I 9 7RG H ST HAT
BT 8 b TFahT SfifR1s T F T A IR g A 3R i
Y Y IHd W BT HaR Al ¢ | T B SIS HICTs §1Y
@ & e dR 1 & e TR Y 3ipelt o1 ¥ R et oft 7Y
B =R afe; <) U e 3OS STl € g 3 difa
WeE # frar ST AR des o @ feuaT SR A1 H |

gATeIs & IRIT BT SR AT BT TfA BT ST Feb
NR-FENRRA 3R AZS 3is¥de I T91

¢ dgad &1 e
A R B a1 3R TS 3MBR & 1w ufg et acs w1 Fflemr a3

Tg AT w1 & forg Fteror 3 fos fivdie o sieva@c ol
Sed @i R i AT J gad B

Fea T5H & AYHIENTT - IS (g TS 3TS) - (NSQF T=NRIG - 2022) 31aRT 1.3.28 85



Ffica 159 & Ag®haiT (Capital Goods & Manufacturing)
oY (S5 Us 31g) (Welder) (W&I) - Wew 9t aesfaferdt

3 1.3.29

2 forft Wit Tu fie (OAW-10) W FHeafer fRufa # fiver s & |14 wgwi 39 (Fusion

run with filler rod in vertical position on 2mm thick MS sheet) (OAW- 10)

IETY: Y 3T & 3id F 37T FerA gy

* SIS & R HTH TR B

+ TS UIIRIFR ¥ Sif &1 afdea weie & ey &3

o ST 3R HRTG IS PR 3R A & ga1d BT I B

« 3RIT HIUT T TTA §U SAUTSY 3N e A5 & FTHR BY

« T Wit ar & a1y SHuR ot fezn | SHeater fRufa & gt s w3
* AP P ATE B AR e w3 3R ol ot yga= 11

. - =
< =
— =
—~ —= =
- = =
~ = - =
== = =
~ = = =
- 4 N’ =" N
- = =
- = — = =
- = = S =
= — = =
= = = = =
? = I=: - =
/ = == — —
/ = = = = =
/ == N— — == =
/ 7 = = = = =
- = = = =
= = - = = =
= = = =2 = =
- == == == — =
= = = = = =
= = — = = .
= == = = N =
== = = - - =
= = == = N— ==
= —— = = = =
= = = = =
‘N == = = == = N
- = = = = =z
— = = = =
= = - = - =
= — == = == ==
‘ N - —. == — -
| = — = = — =
= = = = = =
( | = = = = — =
N : == — - =
= = = = = =
- = = == =
‘ = — = = = =
‘ = = = = = =
- = = N = =
== = — = = =
= = = = = =
\ = = = = S =
= = N— = =
| = = = = = =
‘ = — = == = ==
= = = = = -
= = = = —
‘ = = == == —= ==
‘ - . = = = =
- = == = = =
| )} = = = = -
I - = — = =
— - = — - ==
S | = = == = = //
S = = = = = _—
AN = = = — = -
| = = = = = -
— = R = = e
‘ - = = = - _
= = = S /
| = = = —
= — = -
= — N
- ] ==
‘ = — =
‘ — —
= =
\ = /

1
NO.OFF

ISST 100 x 2- 150 - Fe 310-W
STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO.

1.3.29
PART NO. EX. NO.

SCALE
NTS

FUSION RUN WITH FILLER ROD IN VERTICAL

O£

POSITION ON 2mm THICK M.S SHEET (OAW-10)

TOLERANCE *1

CODE NO. WW20N1329E1

86

TIME




AHA H1HA (Job Sequence)

. SR IR e TIR HX 3R IQ@IFig & SR Tieht ¥@mg
3R U AIH B

. XM B TAE B ATH B

. fufgd =ftec &1 I uifoe=R a1 aféea afeT o )
gfausHe SHars W afiémd Ureieq # fhay B3|

. /AT 5 AHR P Aol DT T Y 3R 3 &l U137 T S
3l

. 1.6 ol O &1 98 B CCMS 378 SR i1 & ferw 0.15
kg/sq.cm U=R IT H1|

. SIS GRET AGUTT BT aTa He |

. SAUZY o OIS 3R T &l Je B

. TURUS 75° W AR R A HI dce B g 30 - 40°
R gohg | &A1 O34 AIoiet 3R fiher 7S 3R e &t I8 &
&9 &1 HI0T 90° BT ATfGT

P 3 H (Skill Sequence)

. I oI Pl T fefad W& & gad A fdg ¥ gE wRe
@ & 1Y HR B 3R AT B

. gAY & S 39 Ded 3R fer s &1 faaT &0 3 &1
B

. &1 TUIEy 3R fheR e & forg Ifera Hior §E W |

. 3 U3 3R fheR s o o foneft wrgs ¢ Args gade &
fafed A8 & W1 T I0M A A W $i fe=n & o A

- 9% BRR U g9 & fau @ & ot 2P &1 e gs g
(UReR) & Tudh 7 7 31 |

- I S B ARA F SN BR A SHT HRAT I B 3R TT
HRAT AT B

. S UTRY 3R fheR e F Ifard IRUR F e G I T
& forg gMAfEd a3

. T B A B AR freht ot Tag/aed S F faw AmEE
[RAENIEE]

fiper I & ATy WEH ¥, daad fRufa & 2 firdt waew =fte (Fusion run with filler rod,

2mm MS sheet in vertical position)

IERY: TE US| Heg BT

o SeateR R ¥ 2 firft e =fie & R e &A1Y e 39 TR B3 3R B

Sig AT (Job setting): Sid HI aféwa TroiH H fhay HY |
(3R 1T TT &) TS SaTs & YR TR o F Th TR W

TTet TReAT 5 Bl 3N B 3R T CCMS IS 1.6mme |

Fig 1

L) -

MARKING LINE -
/

i /

/ | <

VERTICAL WELDING JIG\
(a) (b)

WW20N1328H1

fT a@iid (Welding technique): 38 &1 dadd SHWR
o1 U o o R

AT & B0 BT 75° 3R fheRr A B 30° - 40° W 1Y
M1 (Fig 2)

SISy B PIs MeHR T T fo1 el gu g & Faifa & |
Ifad Ty a= {5 s U2y 3R IS BT IO 3MTUd 81 &

Fig 2

DIRECTION OF WELDING

WW20N1329H2

2 B 3R 7 Wi SafP Aee UIg BT SHIE SHW B! 3R Fgal g

e & Qi & o acs ot &1 e &% o o sfevane, d@
T 1 RN & BRI FDT W16 fG&H I, i gediarv,
TEIGR 4TS ST 31T |

Fea T5H & AYHIENTT - e (g TS 3TS) - (NSQF T=NRIG - 2022) 31aRT 1.3.29 87



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.3.30
e} (3G TS 315) (Welder) (W&I)- e ot desfaferdt

THUY Rie IR WRR 9 Hige 2mm HId aidapa uieizeE 7 (3G)-(OAW-11) (Square butt
joint on MS sheet 2mm thick in vertical position) (3G)-(OAW-11)

ITY: 3T 3N $ 3id H 31T JarA gy

 2mm & & AT & 1Y W9 B aféwpa Doz & Je Y
- 3fa daaa ik wis o gfda o3¢

* BTH B ATE B3 AR dcs ol &1 e w31

a2
2
W ,,
|
N
< 20
2 ISST 50 x 2-150 - Fe 310 -W - - 1.3.30
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS TOLERANCE *0.5 8 Hrs
SQUARE BUTT JOINT ON M.S.SHEET 2mm THICK IN
ﬂ : @ VERTICAL POSITION (3G)-(OAW-11) R




1 &1 wH(Job Sequence)

. W P Bk AR fFIRI B BIRd B IR FI F Jdg Bl
TTH B | U & I WE B! AR a¢ b T J A HY
1.0 fiydt =< 9|

o NTE TREAT 5 B BVh B SR SfiaRfior 3R TRifee= & T
& &E1d 1 0.15 fHar/AHt 2 W JHEHed B

. TTE ySdied $Y 3R de’ ot ¥e B |

o WA THTY. HT I B WRE e 3t ol

. IHIRRIWR IR B H 1.0 firft gaA e MU S Ty 3 st
HI TPH-I DY

. el WA & e wird |

o IR P BT B SaTs R e F Fad frR & ary < adg
7 dead ¥ 9 e I 3ld B

P 3 H (Skill Sequence)

. DI I B! UEan 3R s & fad fF R W 16 I g@

T B

o SAUTSU DIV B AT B AR 75° - 80° 3R fhar s Hiur

H1 I Td W 30° F 40° T 3R FW P! 3R AT P P
foQ e 9 |

. freR e fou o TR free gU gd # ga SR SR &Y

3R A SI1Y| Th A 4 SfS Pl dcs bR

- R s AT argsit & R & wHM =9 ¥ fraamn

ST dTfes Ot U6 81 9o |

. S & 3fd A Tl WRIE UTd ST SR T WY | fheRer

Sig FeTer & e e &1 T aY |

. I DI YH B R TAg P QN 3R TS &b YAz o1 e

I

MS =fle IR ¥R 9¢ Sise adied Uiei== # 2mm (Square butt joint on MS sheet

2mm in vertical position)

IERY: TE US| Heg BT

. gfépa fRATT & MS =T 2mm R TPRR € Sisc dUR HY 3R Ics Y|

3l el B U o 9 O & =4 H U 1Y 1Y 3R B HY
dead fufa & 31 a3 (Fig 1)

1

BLOW PIPE AND FILLER ROD

Fig 1

Fig 2 KEY HOLE

/ 1.5mm DIA. HOLE

WW20N1330H2

WW20N1330H1

e B IR @A & HIE A T 3R TH IS TR R |
URER &1 99 T I Id BT 9R I ofd db b 3! Bigld
(Fig 2) f&ars =1 3 <t yuf 9o &) §fd axar 31

I 3TY qifd U YT HR oAd 8, al HRTG YT ST & BY 3R
IR P AR afcdT HL | (Fig 1)

T B U JAM X T SR B 3R ¢ 3R 3D NBT3d 3MR
JURUA & 1Y THM ASTE HT AHT U B & flT HR1G o1
SrS |

e & Y IR s THT B 3R T HRAT YA |

T T 3 3R S b & 0.5 i) Tevis & o v gwe
8 U6 B, U IcS GeaIdul

0.5 9 1 ot 3R P 3feTpe sife 7=l

Fea 59 & AYHENT - AT (g TS 3TS) - (NSQF TR - 2022) 31aRT 1.3.30 89



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.3.31
e} (3G TS 315) (Welder) (W&I)- e ot desfaferdt

afaw fRufa & 12 firft 9idt MS We wR ted “V” 3¢ &is (2G)-(SMAW-11) (Single “V”
butt joint on MS plate 12mm thick in horizontal position) (2G)-(SMAW-11)
ITY: 3T 3N $ 3id H 31T JarA gy

* We ¥ PRI 3 TR B

« FATIS F IR GRI TS UG TIT 3@

- afdw Ry & Ies RivTer A 9e Wide, Aes Aed &t AR A TamaT @

* ATE B 3R FAg P g0l BT e o3

30

V.
// 60°
150 /
12
AN
2 50 ISF 12 - 150 - Fe 310 -W 1.3.31
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
Sﬁ?éE TOLERANCE *1 ;—IME
SINGLE "V" BUTT JOINT ON M.S PLATE 12mm ’
—F 4 ) THICK IN HORIZONTAL POSITION (2G) -(SMAW-11) e




1 &1 wH(Job Sequence)

BHR & AR 10 et 71t vHuy wid Hic |
foFRY BT 9 B

. T HETERIWE H ¥ TP Bl 45° TP 99 a1 o1 & |

GO WIT B T BT GRT 15° % 999 o1 el g1

. PRI o W Y 3R it TSR B R BRI

- ool 1 Frifid 37 & fog woha o &1 i a1

GR&T T UgH |

97E Wel &l 2 i & e U & Iy &b B
i 3 (Skill Sequence)

. Sis o afow U & 59 e ey &% % 45° 397 aran
Yo 2 e & = A 3R 15° 999 a1 9o - e
FEUHFEI

¢ IWBI T Y LE B §UFT I o Y 3R A1E Bl we
B 1 T B | R B gHH U6 §41 |

. fow fufa 7 oiis & 1 A & o gy ok sifaqw diwmr
H TH DR

o TS T P ST B 3R oIS DI ITH B
. AP U IR S SIS &1 AU Y |

afaw fRufa # 12 firdt widt wiew wie w Riva ‘4t 9e &g (Single ‘V’ butt joint on MS

plate 12mm thick in horizontal position)

IERY: T8 US| Heg BT

. afae fRAfa d 12 firft & MS W R THd V 9¢ Sig R &9 3R 3 B

SafehT BT 1 B 3R fferT § TR HX |
W IR $X 3R SR & TG & 1T 45° 930 3R 19 & T
& T 10° 99d DI W 2.0 ol & e B & Jri a1 | Fig .1

Fig 1
PLATE PREPARATION

45°
ROOT GAP ]
2mm

ROOT FACE 2.0mm — } 45°

WW20N1331H1

R Jad BTsd B 3R T By & 1.5 i G| (Fig 1) Sia &1
2 fipft ¢ U & 1y e Y 3R I RRF IR 3@ 1

oY UT & THTT & AT YT & STHT 1 b oy &fersT fRufdy
T Uhd Ot §C Sifs dfeaTl & [o¢ 39 UHR DI 9dieii] o o=
=Y I IughT fpar S g

T TS T & T T T STH X IR OIS IV Bl dad
e TR 90° 3R SIS P W W 65° J 75° d% UHhS |

THIA U3 U B3 & g el T &1 B¢ §1E G|

A TS T BT STIRT IR SHOR SAR @ Hi 55 °
65 ° A SAdCIS PHIV bl ¥ i GO I AT B (Fig 2)

Fea 59 & AYHaART - oY (S=g TS 311E) (NSQF IRNFRE - 2022) 334 1.3.31 9

Fig 2

WW20N1331H2

T TS T &1 STANT IR UL A9ad W IR SAICS DIl
95 f&I ¥ 105 & TR dRRT A SHI HR | (Fig 3) SHUI-Ufa
TG AR F 18 fhIR SR GUR I & SIa=H Pl o B3 |

Fig 3

WW20N1331H3

-—



Ffieda g9 & AgHaT (Capital Goods & Manufacturing) 3T 1.3.32
oY (S Us 3rmg) (Welder) (W&I)- e &1 aesfaferdt

DPT wiiteiur gRT GMAW d=es Wis &1 T8 &9 3R sifaw Ruid s91¢ (Test GMA
welded joint by DPT test and make the final report)

IeRY: 3T 3N & 3 H 317 Terd g

« 318 U faftr &1 STT 3% Tas & vl & e ter des W ed &1 fAteor &3

o IV P UgAH B

&1d &1 HH(Job Sequence)

o JdESS T P OX U Bl el DI B DY

+  Gag R I ST &1 f5sha ¥ . V % d (@

e SRBHPIT2Y3 e dp Wi g DYE

s
* g Pl R I €Y V % //l (®)

o gad $US ¥ Idg B! g

. TE W RIS Jaaw BT fygha B ;// /' d o

+ Fha WA STAR H AV F HHR & e arell T 318
mﬁﬁwaﬁ CHALK A INDICATION

% 4 .
o QY P faRauo & , “

LIQUID PENETRANT TEST

WW20N1332H1

92



fafes tRde ¢ Rulé (LIQUID PENETRANT TESt REPORT)

gD : aRE: |Qﬁ'€:1-1
WE i 78 ©:
frawor : U HETT / HE HST:
Hiers: IR & UPR:
faavor: g P gread:
frtaror fafer:
3 A1 feva ara 318 gfadiad a a1 g
[SUE]

- Yicde Rgasa - Viede Rgasa
BISSIthicid, fadifthicrd BISSIthicid, fadifthicrd
ﬁﬁl’ﬂ?ﬁ/ﬂﬁg: yferar:
HWpfa aFds: T ATIAT:
JUDHRT

IAGH UHR CEREC:] 3Tde & fafyr
TS arel
T
STAR
TRRfteR®T
Feary el
-l ergm: gdd TIeH:
UGB RS| BT 9HY: SIAR BT THY:
BT Bt U
YT ufvurs:
AT &1 fARTeror: Tipd HET:
II'HTG{FﬂW:
Sifafvad STFEHR:
YT G/ e GO | 9cs Saree wefor o} 7S dars (farefh) | oo fewforgt

%:ﬁ:m@:%ﬁ:mmﬁm: M?{ﬂm

TAUE: RS &1 ST gt 3fevde Ty W

TR GRI

& GRT SHIGd

Fea 59 & AYHENT - AT (Sg TS 31S) - (NSQF TRNRIG - 2022) 31T 1.3.32

93



Ffieca 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.3.33
e} (TG TS 3015) (Welder) (W&I)- e ot desfaferdt

THTy e R firde ¢ o 2 ot 7idt Sseafer fRufa & (3F)-(OAW-12) (Fillet ‘T’ joint
on MS sheet 2mm thick in vertical position) (3F)-(OAW-12)

ILY: 3T 31 $ 3id H 3T JarA gy

o PTH P THS e B3 MR UTHT & Tyad & U A Fia
« fUuett g3 urg # <rar BI8 f3mT Ics dis T B

o SIS P ATE Y 3R Acs arul &1 e w31

» e
ki o ///A //
S
=
(O
N
|
£
%
- :
s z
%é?
g
1
2 ISST 50 x 2- 150 - Fe 310-W - - 1.3.33
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
Sﬁ?éE TOLERANCE *0.5 gll'ilArE
FILLET 'T* JOINT ON M.S SHEET 2mm °
()  THICKINVERTICAL POSITION (3F)-(OAW-12) e o

94



o3 154 (Job Sequence)

. IETF TR THER TR B SR fFRI & afeR Bred
DY | IR Y FAg Pl B B

. ANE SR 5 SR TS 1.6mme C.CM.S T T3 | gd TaH
I B

« T H1EEE 0.15 fpun/AHi2 R e H1|

. QRS TS b HUS 3R ST I UgH|

«  THUNY Pl T TARE DI ARG AN

- AT = o sarse 3% @ R & adfea geneE §
IS § SIR IS I e SHIA & Twad gl ol g

DI g H (Skill Sequence)

« A URY 3R fiFeR S & i W T gU A A FW Bt
fo=n o S & afcE T o1 Y& B

. e PRI 3R IS P g S a1 urzy IR R IS
¥ forg Sferd S0 ST T Afs ST 3R ST g8 I ol 9
fOua S|

- gAa & & fOuar gon oRR TFaIdyu & HRU 9gd
3P = |

o NS & 3fd T TR 3R AT W BRI

. ThaTR ¥ IHUY I 5T < 3R IS SIS BT B B

o AM R P TS, AM T F oY e s &1 FAfieor s
3R GMEd X % g Iag & sl 9 gad ¢ |

fipde ¢ THE =i 2 finft ¥ Seafer Rufa & 3 (Fillet ‘T’ weld in MS sheet 2mm in

vertical position)

IERY: TE AUSD! Heg BT

. fipaie ¢ Ice &1 THEY e 2 fi & daad fRIfY & dar 33 3R I B |

Yfieq o ¥ TP & afed e (Fig 1) & 90 f3H R dead 1 3R
I T 7 3R g ® Ggad & KRR R Yed T &1 I
TP IS DY

Fig1  tackwelps

WW20N1333H1

SIUTSY & I BT 75-80° W 3R fheR IS B 40° TR HH:
I DI AR DI SWR I 3R dead G2 d s1¢ 4| (Fig 2)
Titc Bt Tda!l & g 45° BT sAarzy Hior H §9E [ |

forerett g get FRRR 0 & Fifard Y ofR <1 wefgl 1 S &4
q SIeA o fore FUaare sfe W ufe 1 oiie &l des d |

IR :
AN

WW20N1333H2

fher Mg & AR & AR e gU ot & g 3R SWR Bt
3R AT B |

R A1 TS Ufhd1 J i o1 ofs 3R gl e el & gqH
U Y RS B3 B Aeg et 3R Ty g sive & S freredt erg
! FRIfyaar &1 Fafd e § Aeg ffeh |

ALY, B M1 & aoi & HRUN g & [HaIhyu fAdd &
favg erd amn &1 U waH fd gAfdd L

FfUea T5H & AYHaARAT - AT (S=g TS 3MS) - (NSQF T=NRE- 2022) 1Ry 1.3.33 95



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.3.34
oY (S Us 3img) (Welder) (W&I) - WHew 9t asfaferd

UfET - THTH Wie W 3" dgad SHeater fRufa & 10 fordt @it (3F) - (SMAW-13) (Fillet -
“T” joint on MS plate 10mm thick in vertical position) (3F)-(SMAW-13)

ITY: 3T 3N $ 3id H 31T JarA gy

* s @I daad fRufa & Ste &8

* e 3Th & WY F¢ U FART Bd gU Fe I B daad feufa o 5 H¢

. 3iST@e, Uo P HH I1fg O Hag! Grul o1 Frfteor s

\\

N
«

(W@

UPWARD

A\SN

2 50 ISF 10 - 150 TO EX.NO.28 Fe 310-W 1.3.34

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE TIME
NTS TOLERANCE *1 9 Hrs

FILLET - "T" JOINT ON M.S PLATE 10mm THICK
E J {t} IN VERTICAL POSITION (3F)-(SMAW-13)

code no. WW20N1334E1

96



o3 H1 %4 (Job Sequence)

« MR F FAE F We IR F=E T 3R RT & AR
BIC|

¢« FDR fFIR TR BRI

« 6 U P T NS S TYH Y B
T 3.15 finft gaaeis &1 T &Y 3R 90-110 TafitR Hie
I B

.+ TARIS HIA B -ve AT I Hige B

. B H Bl R W TH-dcE B
fa=gur &1 e vEe & forg wel &t 2° ) Wide &3¢

. AfcET uioRR o oS &1 daad fRufa & 34|

.« T BI AU S B 1Y STH HY 3R SATIS Bl UTST
T SHW 3R 2 3t 1fa F g4

DI g H (Skill Sequence)

gaaers & fore ffii foman &1 Juah & |

.« IRR IR Y G WG Y A B R A e

| Sfiin oa wHg 798 51 @ B |
& 4 fift o SAaIS &1 987 HY SIR 160 THRR Hic ¥
Eadl
TP TS 71 3R YT & STH1d B GHM TS BT ST B
BUIIC 31T P AT GERT I o T Y|

.+ Sfe¥Pbe U |
. Ifed T WRA gAfEd B
« ISS NS Bl UIIRFR U §eT ¢, T Y 3R aIl T e
E3y
AR & IR SATIRTD G ATl BT ura=T He |

St fRufa o vaey wie 10 frft midt w ufgsr e & Sis(Fillet weld T’ joint on MS

plate 10mm thick in vertical position)

IETY: T8 3TH! Hag BT

. Seafer fRAfT A 10 foreft A MS @ R ‘T &1 IUR B3 3R A8 B

SeafeR AT B R o618 &1 gR fovan 91 § 98 B 3s uig
 of1aT T e, AT el g3 urg & Famu o w93l ue
el IAGIIS HIT & WY T B A9 3R Iferd

TS dH-1 BT SUINT HP 4 9T Sl g1 W & 1 ° Uil
¥ TR W B ol o Fig 1 # feraman o s ioita fagfa
T BT W S G | T€ I 51 I GHT & Iy Fad ey
U Y& DY | HE BT el Fig 2

Fig 1

PRE-SETTING THE VERTICAL
MEMBER OF ATEE JOINT
TO BE WELDED ON ONE SIDE
PROIR TO WELDING.

THE MEMBERS SHOULD BE SQUARE T
AFTER THE ANGULAR
DISTORTION HAS TAKEN PLACE

WW20N1334

Fig 2

W ANANN
e

WW20N1334H2

feuifeifén ®e ¥ (Depositing root run): GHI el TR geab!
JIfdTT AR ¢ des Hed & 9aH feulfore gAfad o1 |

godacis & forg it fepan o1 Sudi & (Fig 3) 1 fasfi fomanm
¥ SRM, TAIIS B Th TS AT & 91y fUae gu ya F et
TR IS 1 § 3R R § T 2T 31dh & A1 e gu g
& HS AT o1 | 919 Sadels &I fUgd gU g & IS/ STl
g, 1 IS Hed YIST &1 81 oIl § 31K S U ¥ SF Sl §

Fed Tgw & AYH NI - Ace? (TG TS 3MMS) - (NSQF RN - 2022) 3naT 1.3.34 97



Fig 3

WHIPPING ACTIONS

SN el §U 3t Hew P R UHTE B HH B H Hae AT g

TATIS Bl T Rb ¥ g R o oY 3R 3fSbe 4 o
& f1Q Ui TR U1 3R P R 3% | Seiarcrs bl bIv ol b
Fig 4

WW20N1334H3

Fig 4

WW20N1334H4

VERTICAL 'T' FILLET ELECTRODE ANGLES

B feman mar 8, urg &1 fom did gu oie # Ifud - oR S|
B & forg |

Fe T P DT dRE A % B3, 3R IRy U J W P Jferal
R ot oft Tert &t et far o =gl

TH HR BT U THH THT U B & [l gaR I Dl
378 B | 3Aaers & forTen a1 Brepivfig e &1 IuaT B | B
Y TS HT ITANT B 3R W B ST R AT HRA & farg
PRI IR IS QR Td | TAGIS BV Fig 4 & SR HW Bt
3R ZIRT BRI §U IATCIS o 3R Y AT 3R TS ddveitdh &bl
JUTNT AT U1 3R T JHARH 1 fRferar ) Fafa sl
1 TR B U Ul & R 3es & IR Y SRl | geacis
BTG BT T §9 | Hag Bl

Fig 5

VERTICAL ' T 'FILLET

WW20N1334H5

98 Fiea TE9 & AYHNAT - doeR (S TS ATS) - (NSQF TN - 2022) 3 1.3.34



Ffieca 159 & AghaaiT (Capital Goods & Manufacturing) 3 1.3.35
JoeT (TG TS 3Mg) (Welder) (W&I)- wie ot desfaferdt

THTY UI5Y 650mm x 3mm <R #Aiers R 16 (/) fRfd (0AW-13) IR R d gy
afeE e warse (Structural pipe welding butt joint on MS pipe 250mm x 3mm
wall thickness in 1G (Rolling) position) (OAW-13)

IETY: 3 3 F 3d H MY Jew g

« Y@IFig # f3T 1T 3T & SR THTH 15T $ H1¢ 3R dUR B

« UISUSC SIS & &0 § UISY & 318 ®) gure fRAfq § fad o3

* B A S UTSUI B! IS 3eil F 1Y &fes =u d A Y

« §¢ Sige B TSl # dcs B¢ ord 3Ra we U0, 9is &7 oR, MwEd ik aegs gifia 8t a
o TP B3 3R Tqg b a6l BT e w3

2 @50 x 3x75 - Fe 310-W - - 1.3.35
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SErsE STRUCTURAL PIPE WELDING.PIPE BUTT JOINT TOLERANGE +1 | 15 Hrs
T ON M.S.PIPE @50 x 3mm WALL THICKNESS
G @} IN 1G (ROLLING)POSITION (OAW-13) CODE NO. WW20N1335E1

99



o3 134 (Job Sequence)

+ URUI I gHul A 75 A dars H I iR 39 sifcmari bt
75 Toef diaTs T IS d $1 | UIRY & S18<! R &1 30 - 35°
P IV R IR I R e Ba/ds FHed wme
18y & fad faR R 1.5 ot

o f&afT & a1g B¢ gu ursdl # 3R 3R 9TER B! g B
H B

o AW 5 HHR BT A haq Hx, 1.6mme CCMS fheR
Mg g 3R T T & T 0.15 kg/em2 T=R I & |

«  3IRId T N S Y HURTA 8T e Sige s & forg 2
13U &1 U WIS a7 I fhaRTeR IR Ie He |

o SMIARTD GR& WAl BT UTe B |

o TR T I BRI

U % o 1.0 iyt e o xad §U 3 RIFT (120° & Sramar)
H 2w d B

o URY Ry &) IR Wl A fquiford &1 ursy & RRAT W
Afes =0 I G|

o 3Ifud sAmTEy 3R e IS HI0T BT I FRh T I B
30 o R 12 o9 ) FRufq ao s a3 | (F W)

P g d (Skill Sequence)

o URUS SIS & Fldbdrss (G- § gHTd difds | §S & ugd ¥
T Fc T T 3id 3 9o ! [T & eS|

o Ugd WS & o fby T g fodme! TS & for & A &1
TS HRAT SR W |

o 3 R, AR IR A W BT T A W B

¢ REC T P IRA EC B IS BIgId s T U3 A
Cll

o WId IR Y IA aTelt ofS Dl qH B |

o HER 5 HHR HT Ard fhad B3, 1.6mme CCMS flher s
T 3R 0.15 kg/cm2 T IR Je 1|

o T TRIH AT Y 3R SEUTEY TR bl 1T bl ST bRep
TR T o1 Bt d Y i df 3R e T S b IR
3l W 7S 8l |

3R 1Y g 3fevwe 3R 3 dcS Tl § 73|

o NS P ATE B AR TR It o1 e B

1 it (RifeiT) FRUfT & THEw @e o 50 x 3 finft SlaR Hiers R Weaard ursy afes T 9¢ warge

(Structural pipe welding butt joint on MS plate g 50 x 3 mm wall thickness in

1G (Rolling) position)

I£RY: T8 US| Heg BT

o 1 5t (AfeT) fRufa & TrTE We o 50 x 3 il Slar wierd W W Uy af ST ge Sis IR & iR aw B

aart 3R AfET (Preparation and setting): TISTl & Tt
PR P S B3 3R AT BY1 3 THTE, FUR B3| debar
B gR1 50 et ¢ 31K 75 fireft o Uy | fep Rl gRIB1e
U UIST & SifH s USY F e TR 90° W el 81 bl B,
3HfT 90° BT DIV Ui B o il Urigy & 3ifcd wasd! d
HT3a B3| WIS gRI UEUl & RRT 1 dde B |

73U} BT AT B 3R 3R Bl TSTSEC 8l af 34 gal ¢l Fig
1 7 e 3R Ursdl & 9Hdd f[RUfd & IR &% | T 99
F¢ 9 §1T 3 & forg 1.5 it aR S I e &l ¢w
HY| (3R 2 TSR 2 &) AT B b i I urgy wmefg
g1 (3rufd T ursdl &1 & wHE B1)

TT3Y & T & SR WId SHTIRA 1 9-7d haTer &1 ag- $e |
¢ foru U ursTl YRR R ¥4 |

Fig 1

Q\

Iferd o€ U YAEd a1 & fere T T 5 3R Te 1.6 it
T, BT T B T H & fu S|

ST Y= B ol s Fig & faaman T § oik ugd IS &1 g
HY| SAUTEY 3R BRI B0 ITE BT YB3 § R3S =
IS R AR 3R dR-¢fR fezary e Hion & sgermn gim | art

WW20N1335H1

100 Fiea 15T & AYHFNT - IeeR (S TS ATS) - (NSQF TN - 2022) 31 1.3.35



Fig 2

1.5mm DIA Wé

USE OF BENT WIRE OR SUITABLE SPACER TO SET ROOT GAP
(A

WW20N1335H2

TACK WELDS AT POINTS 1,2, AND 3

3T o RURT T 12 99 &1 fFRUfT § a8 B

| BS & IS 81 & 9IG, UISU P SIS &I Gfefurad fegn § dd
qP GATE o de [ || TS | TS Bi Rufq o 7 31 @)

| TTHE TR | YTHE & JHME Fc I SH B |
TRy B 11 3R |V e § gATHR 3 B AFET Y St B

3=t Uo 3R Tag It IufRfa & forg % & 3Ifaa
frae= &1 g s3I

g B os B e §U g & 31 U Higid ST 391 §gd
gyl § S e Uo gAfd S| s d Ex.No.G.29 (2.15)
F DI HIHH BT Fig 2 T |

Yo fRRAT ¥ 960 HY ger 2|

7T dIS B B B3 3R FTe U 3R AT Nl & fIE Fe
P FRI&0 B

13U & SIS B AT fhaRer R [ 3R 7 fhag B | 7 Avra,
9 & forw 0.15 fpun/Aet 2 gard e B3 3R ITART B

1.6mmg CCMS flFeR IS |
TR A BT ITINT Pb ¢ I W 3HfaH T FH B |

PIGId DI FTE @ & {ATAT =€ I o (o1 YA DI S arc!
I AfET adplep BT UTa B | & Urey 3R fher A @bt
I T & e T 3R A d $1 W15 Bt AR} 1 Iferd dagA
S RIEREGEY

AT B o 3iedwey A §91 9T SR 3fed AT MR,
THR 3R YEIHRUI §Y 3T SME| TS BT A B 3R I
3 B o B

FfUea 159 & AYHaaRaT - IR (S=Y TS 3TS) - (NSQF TRNRE - 2022) 3aRT 1.3.35 101



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.3.36
oY (S Us 3rmg) (Welder) (W&I)- e &t aesfaferdt

fihdie - MS wWe R AU SaEe 10mm dfdwa UsizE § (3G)-(SMAW-14) (Fillet - lap
joint on MS plate 10mm in vertical position) (3G)-(SMAW-14)

ITY: 3T 3N $ 3id H 31T JarA gy

. 4TS & ATIWD PR & WIS P dd U dS ST B

. ZAGEIS B TP et T & Ay fraeht g€ urg #Y Rifrerar &1 a3

. A9 JRM & W 3R Yo Afda s ¥ fg fFuive Te =

. 3 3 fraeht g€ W & PR & 3971 AU WIge W gERT I F7H B AcS B R H

AN

@ @@

b

S
\,

(@
AN\ A\

L

2 50 ISF 10 - 150 b Fe 310-W - - 1.3.36

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE TIME

NTS FILLET LAP JOINT ON M.S PLATE 10mm TOLERANCE 0.5

CODE NO. WW20N1336E1

E’ @t} IN VERTICAL POSITION (UPWARD)

102




o3 154 (Job Sequence)

« AW "C" B I & IR AHR H HIe fea

« HR fFIR R

.+ JAIA I8 3R W P [FRI B A B |

. T TR F T8 Ued I & 35S T Y & ufg e S &Y
ol

. Sig S H W SIUR U Sarse s & forg & fibeie
SaEC & Wie o & o G & 1Y wie B SR /aeiy
B | AT gt 25 foreft gt =nfRy

. 3.15 ol O &1 T B} A Aftd MS gaders iR
90-110 amp @R T B
Ife afeET & fory SR a=iiF 1 Juah oo o 8t aae s
THRIAD YAIdT BT SUART HY |

. IfETTA R 3Hg BT Pl YT B 3R We I BT 3% !
R WIC & & 1Y dee B

o AT B P @l 3T Yag SR Th G P AR & 3R
g o <fd1 & a1g 3% o9 15 U 8 5

o« TP g 3R AET UorR IR daad fRuf 7 oife fora
G2yl

P g H (Skill Sequence)

. FCT DI O AU ISR Y IR 3RS B I T

TS T T S Y|
foerc gu UTg SR U &) RINA eR A s & e gade s

D! AED AR i fopar S
. Rt 3R Q e &Y 3R aRR 979 4 sarEe 3R e &Y

3B IRE Y ITh B, faRY =0 F I & W P Il IR

TARRT B THY ITH BT YA B |

. 4firf o T 9e Y | T A THTE SaeerE SR 120

¥ 140 amp Ie HY | AET

. T 3T 3R AT A=A F WY GERT I SH B
. TS P SR SR Bt o= & 91y ot 1 wEE 1l & g

Bl

- gHIfEd X fob I sits Uibrgel & A1y Het uigen! 3MdR

T 81 3R wie &1 fRT fUrae 78t| ag +ft gffya &3 fe
T P e R I F [ RR R B sistwe T8

. TENRA F I1E IS SIS B! TSR A ger &
. IRR S BT ITUNT HP SIS B TTh b3 3R fobdt a8 G

& fore FRtem &

AT P R STaYP T AU BT UTer B3 |

SafeR fRufa & 10 firft M Ty wie wR fFde @u warse (Fillet lap joint on MS plate

10mm thick in vertical position)

IERY: TE YS! Heg BT

o SR fRAUfT A 10 ot 71 THEE wie W fhde AU SaEe daR 33 3R e &Y

AY Wige W afdwa # dts @A &1 fafkl (Method of de-

positing bead in vertical on lap joint)
T BieT Tuen 31 Uel ST 3G & 178 graH Bie 9e i

S THM & g =TS 317 BT IUANT fgTthiT TRA & T B
dIfer Ies Hed ot AR s 1T | (Fig 1 3R 2) TIRIA
R T &b A1 S B AR 3N et g3 g o R
W 91 S Yob 1| FAFeS &1 DI 75° - 80° BHT A1fet (Fig 3)

Fig 2 # faramy 7u fpeft ot g1 7if 1 ST foban o1 el B
SR o fezn & gaqa gHg A H T S|
TAFCIS B T TP GATS Tl g1 AT

Fig 1

WHIPPING ACTIONS

WW20N1336H1

Fea 59 & AYHIENTT - AT (g TS 3TS) - (NSQF TNRIG - 2022) 31IRT 1.3.36 103



Fig 2

o~

WW20N1336H2

Fig 3

WW20N1336H3

ZAGEIS T B AT DI ASTS I gl Wi I a1fs F we
1 fopRT e 9 S|

T 33! JURURT F 1Y Teb FHM HBT YT B b forg
1 R 4t g =R

SaRAfRT g 3 Aea F Mers & 3 T A ifte
T8 gt Tnfewl

104 Ffica Tg9 & AYHNTT - doe¥ (S TS ATS) - (NSQF TN - 2022) 34T 1.3.36




Ffieca 159 & AghaaiT (Capital Goods & Manufacturing)

oY (S TS 313) (Welder) (W&I)- e &1 aeefaferdt

3 1.3.37

SwieR RUfT & 10mm @it MS wie R 3iuq &k warge (3F)-(SMAW-15) (Open
corner joint on MS plate 10mm thick in vertical position) (3F)-(SMAW-15)

I Y: T 3G P 3id H MY FeH g

* T GA P11 & Wig<e R AEdd HUWR B 3N Tddr 8
o Y 3R TRI AR B SN PR Siige W adfod ruas § G M= gry fEuifore &3
« T & i 9as ey 3R Hur & e gwrs ik Frdteror 31

=
-~
-
E%/ _— ROOT BEAD

— INTERMEDIATE
" BEAD

v

UPWARD

_FINAL COVERING
BEAD

'\Q ~
/>r

AN

]

50 ISF 10 - 150 - Fe 310-W

1.3.37

NO.OFF

STOCK SIZE SEMI-PRODUCT MATERIAL

PROJECT NO.

PART NO.

EX. NO.

SCALE
NTS

1€

OPEN CORNER JOINT ON MS PLATE
THICK IN VERTICAL POSITION
(3F)-(SMAW-15)

10mm

TOLERANCE *1

TIME

CODE NO. WW20N1337E1

105



®1d &1 %4 (Job Sequence)

© WP IMBR P TR RIFRd HY 3R SR & AR 1
FIe ol
Gl
2 THSI I Uh g B 1A Siigee & T H Je B 3R 2mm
BT TP JHM F¢ MY F1E G & o7 T BT SUTNT B3 |
fohR wiel & Hiasl was! & diF 87° T HIU T & fag el
THS| DI MUY T ITs B

o O B ger ¢ 3R IS UINIRIR WR aes &) aiwad fufa o
e a1 o B

+  3.15¢ 3AGEIS BT TG B 3R 90-110 Amps DCEP I
B

DI 3HH (Skill Sequence)

. feuifoie Tc 27e aid U % ATy FeAaT B

. IRR S Y QR RE W B DY 3R A6 B
TR HS THY T BT TET F |

. 4mmg 3AFIS T 3R 120-140 TR Je FR |

. WIS 3R geb! AT Wie BT IUTNT Hb gERT I
fEafore w1

. 4 mm TN Q) SAdErS & 1Y fE-%aT R fEuifere derr
3R 3ifem 1

. SfSBC YT

. Siig B A% B AR {Shacy o1 e &3

iR fRIfT & 10mm Hid $t MS Wie W 3iiu- $i-R sarge (Open corner joint on MS

plate of 10mm thick in vertical position)

3IERA: TE AUD! AGE HUT

 Feafer fRIA & 10mm A MS @ TR 3T $iR sarse dUR By 3R A P

fiFde 3y PR wige @t AfET 3R BT (Setting and

tacking of the fillet open corner joint)
9 BT GRIABR Bl & oy wieh 1 fRAfed $ iR da |
9 $e U fHIRI I NBR MHR T ATES B A IT B3 PR o |

YT HA & 91 AR g Bl 8T ¢ 3R Tda! B Brgd
PP 3R IR T Y TP B

| PIcd, T57S HId THY IHT U | |
faEqur 31 faf3d A & ot wiel & 3iar & Idgl & o§d 2mm
Fe N 3R 87° & PV % 1Y fhale o 14 & Sliz< &l A
P Fig 11

I RRI R SigT &1 T B Wb eh-des B

3.15 mm &Y ad MS gadcis 3R 90-110amps ®e I
ITIT B |

S &l oiaad FRUfd o [ 3R 2od & 2N & 1Y 3cs &1 ¥@m
1 HI0 90° BT ARSI (Fig 1)
FwteR fRyfa § I fhde gar &4 &1 i< (Weld-

ing fillet open corner joint in vertical position)

f&uifre ¥¢ 3.15mm & & 1Y Iedl § | Iades 3R 90-110
TR 3@ del (Fig 2)

IS P 15T & T 80° & TH TATRIS HIVT B ST W SIR
TATIS 3ffeie B AleT iR R W, 3R 3 A & 9
SR I fSUIfsie B3| 3adeis & ffthn HiwH |

WW20N1337H1

IR e TAeTH RA A & o v gue e iR Us
PIEId U DR & TT Teb BeT 3T 91T G |
1.2mm ¢ Ya TTERTS T |

-3 3R & fhR R ¢ s 3B} dE A IT; Ics IS B
1t fo-TehT 3R I B

106 Fiea 15T & AYHFNT - ITeR (S TS A1) - (NSQF TN - 2022) 3Ty 1.3.37



Fig 2 v

W=1.5 TIMES DIA.
OF ELECTRODE w

MOVEMENT

WW20N1337H2

GG T U |

4mm S $ 1Y RT3 FUIRe ¥ | gaaers 3R 120-140
amps AT HC | TAFES HT HIVT Acs BI @1 H 80° T A1
3R 311 B TS HH gl AT

T SIS P fS-TaT 3R 6 B

4mm T 3 1Y FRRT SR i 7 RBRAe 31 3aaers Sik
120-140 amps 3T He ATE 31 AY 3R Tgsae e
& 1|

IS oIS B FS-TiT SR AT R
| ofeR-SfigpRide grge ok W afiT A w4 |
N HIR frele Jeg &1 e &

e dcs fethaey

TS §ffT 3R e e

¢ UACRH Pl TERTS |

Fiea T & AYHFNRTT - AcST (S TS 31TS) - (NSQF WX - 2022) 31vars 1.3.37 107



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.3.38
e} (TG TS 315) (Welder) (W&I)- wiew ot desfaferdt

UTSY AfRET - MS UIST 50mm WR Hig-l BT oig< 3R IHdd UM & 3mm laR &t Al
(1G) - (OAW-14) (Pipe welding - ElIbow joint on MS pipe 250mm and 3mm wall
thickness in flat position) (1G)-(OAW-14)

IeIT: 5T G & 3 F 31T Ferd iy

« “ELBOW” UT3YU Sd1gc & fore Sgaudic 3f &%

PR & FTAR UTY HI BT 3N AYR B

* 13U &I 90° UTSY “elbow” WIS T & foIT de 3
* 1.0mm & &c AU F Y UI3Y HI P dcs BY

- f3uifore e 3k wafen =

« ATh B 3R Acs fehaea F fag e w3

(N —
100 \[L
At»

" |

- |

S \

|

‘ (]
77777 \ =

\ \

\ \

\ \

\ |

| |

250
2 50 x 3-100 - Fe 310-W - - 1.3.38
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SrsE PIPE WELDING - ELBOW JOINT ON MS PIPE TOLERANCE 15
— @50mm AND 3mm WALL THICKNESS IN

4»/+ 4@} FLAT POSITION (1G)-(OAW-14) CODE NO. WW20N1338E1

108



Hd HT1HH (Job Sequence)

AT $ o IE SMHR & TSl ST IUART fooan TR B
« T® "elbow’ SigT & oW Sqaudc I $LI Fig 1 &I T
quf TR & S e Thd W

Fig 1
9 DEVELOPMENT
6' g 6'
5 5 -
71N\ 4

3' 3

1 4

~l

©
©©O W

=)

~

o1 2 3 4 5 6 7 8 9 10 1112

o

3 2\ 50 OD AND 3WT

co

CIRCUMFERENCE OF PIPE

ELBOW PIPE JOINT

4

DEVELOPMENT OF ELBOW JOINT FOR @50 PIPE

WW20N1338H1

. R e ¥ ULy “elbow” & STAUAC HI Bl H Gl
100mm T UISUl & T RR R R ¢

. URUIIR STAUHC P WS & J1Y G A 10 3R 8hdl
BT IUIANT Hh TSy HI Ud HTeh o 1Y HIC |

.« Pe gu bR &) oIk Y 3R o g fFART R fopadt oft
ST DI S B & oIT Brgd B
U3 &t Tg F SHTRSS 3R 3= gfid gardf & 9 o3|

Piva A (Skill Sequence)

« TR B 90° F B R Je 3R AT B

« SIS TRR 5 IR g2mm CCMS R IS & a1 T
31 1t & 1w 0.15 kg/em2 <ET4 |

. A WH I BRI

o AAD GRET AGUTAT &1 U B |
S &1 1.6mm T T & 1Y 4 R TR IS B3 3R SIg<
&1 W@ H G | T8 W BT IUANT Hb UTsY Heglisal
% &9 90° & HIU B wird B

.« U 3R TEAd AT qB1P BT YN B |

+ 3mmg CCMS S &1 IUTITT BRb dcs Pl 4 AHeH H
fauTfoTd #a gU ARy 3R fiFeR s A 8XBR I ST
HI IS BRI

. Sig< S §Hqa & EUH R IV 4 Ty | Ies fpar o g |
AT H P BT HA2 Y 6 (AT 1) 8110 ¥ 12 (I
3) 10 ¥ 6 (ITHT 2) 3R 2 ¥ 0 (T 4) | AT 3ThH
&1 I% HH 309l gU SIS Pl 39 06 3@ 1 Hag ST b
AT 31ifRrp U X Tad SR B 3R R s T
ure R & & s 21
PRI BT T G YA B 3R TS YT & IeS B
3l T T B3 dlfcs T H 971 I d §T YA 81 9 |

.« IAIMIH T A T

.+ IS fpu U Sg @Y A1 Y 3R I fSthaed o1 FAteror
Cxll

(PIe) e fRufd & MS u1sT 650%3mm &aR Mers W Tgad (ELBOW) Joint on MS

pipe 850x3mm wall thickness in flat position)

IERY: TE AUSD! Heg BT

- gHad fRIfT & MS U137 650x3mm R $t diers )R (ELBOW) Wiz dUR &+ 3R ats Bl

Sie & Q1 [ohTRI &1 G TeRTS b TSl X H HGE R o ferg
AR H TaR 5 Fold T 3R 3! e U= U B |
TF ST S ST HTHR H SUSTHR §, I 3 TS 3R
&¢ TR & Ty dieb T I fha1 off Goba1 B, 3R &b IS
18y &1 4 THc § des fovar s |

Sl Wby &b ded Fig 2 # fa@T T AR W B Ugy
"elbow” Siige TR fauiiord fasar mar 81|

4 ¥y ¥ ug faursH &1 @ siavgs Uy o v # "eg
HAT dTfes AT 31ifRe T I SHeafR AT aw-id gRI 3R
SHifIH =0 F Uele R gRT Bt Q|

TP ST, AET F HRUIUTRY & i< # fapfa a1 1,3,2
3R 4 & % B AT B Fifa far o webar 31

JTSU WhRR §C SATSC DI oG Uh MR Paid a1 3G 3 3!
FC U U R H Hag Aol |

IR F ERM ¢F I8 T8 I WS 81 9 § 3R fbeIRl & 3Iferd
TG 3R UASH TTHE & Sig< B e Hf G avd B
Afed™ & foig R To=Rar & foW 60 - 70 © SR 30 - 40 ° & &t
13y 3R fheR 7S HIVT &1 ITART B | ALY BT RS ¢
2S HIXH ¢ |

Fed Tg & AYHFNIT - AT (S=Y TS 3MMS) - (NSQF WRMfRE- 2022) 31aRT 1.3.38 109



Ffica 159 & Ag®haiT (Capital Goods & Manufacturing) 3 1.3.39
oY (S5 Us 3r1g) (Welder) (W&I)- e @1 aesfaferdt

MS U7 ¢50mm R UTsY 3fT ‘T* Sarge ok Juaa UMY A 3mm dar &1 wiers (1G) -
(OAW-15)(Pipe welding ‘T’ joint on MS pipe 850mm and 3mm wall thickness
in flat position) (1G) - (OAW-15)

IETT: Y 3T & 3id T 34T JerA g

« 90°T g & forg Saaude §f H3

o IATPR & FTAR UTSUl B HIE 3R TR B

o TS WP BT IUART HIP g UTSY BT 90° BT HIUT AT HY
TP FY 3R 91831 Aes fShacy & forg Frdtemor w3

50
3
\
\ e
\ \
| | 1l
o) \ \
~ \ \
\ \
fffffffffffff —
3
o - 4 Q
100
PART - A
PART -B
1 @50 x 3 - 100 Fe310-W B 1.3.39
1 @50 x 3-75 Fe310-W A 1.3.39
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SNTS PIPE WELDING - 'T" JOINT ON MS PIPE TOLERANCE *1 TIME
— @50mm AND 3mm WALL THICKNESS IN
‘5‘ @ FLAT POSITION (1G)-(OAW-15) CODE NO. WW20N1339E1

110



Hd w1HH (Job Sequence)

«  gAYT & 5 I8 PR & UISTl &1 I fovan T g
U@ g Rfe W 90° 54 (Fig 1) & fow Saaudic dTaR &3 |

Fig 1
. E
DEVELOPMENT OF e DEXEtEOZ“ﬂETNHTEOF
THE BRANCH PIPE 2 2 MAIN PIPE
3 1ol 1] 2
. \S /s
L1
/-\ 1TTE 1
A 1" 2\
E 7]
1
|0
|
|
|
G D HO 123210123210 T
g
3
DEVELOPMENT FOR 90° T JOINT "50 MM OD PIPES" z
S
s

. Y HCH TR IR e

o TFI STl IR STAUHC B! MHISA B U HID B | U A1
ThTed & 1Y S UISY &l B 3R BT B | I BT
SR g8 UIsU R Figld M1 d &1 B1c R Bisd R ¢

o TP gU HIRI Bl SR B 3R BRI ) BIgat B

o fordt oft aifegs SR 3T gftid U &l ge & fore Uy
D AAE B! AP B |

o §TURY B B UIRY & 1Y 90° P PV W AT 3R 3z
®: (Fig 2)

o TBIH T BRI 5 A, 82.0mm CCMS 378 3R a1
T & forT 0.15 kg/cm2 TETd & T1Y Yed TAH BT ITANT
oyl

o JIRID & YT BT UTa B |

« TIEC Pl 4 TG R 90° & AR W 3R 2mm Fe 7 &
1Y e U gRfd avA & forg ew-dee &

o gAT w fF o it Tawrae & i ursy iR fiverR e

A BXHR BT YIS §-1 & forg e fore 7 urgy 7+
S I 3 | @ TR

« URY I AT fo1 saf Uy ok firer e o R b
Siig< I deS B

o R IR & ERA A IIE W 3R &1 UISY B! W8S ¢
T3S HIRM ¢ dlfch 3t T YA R Tgdd & G fh-RT
BT Iag gRfd 8 T |

o AUIFR B! BT P Y de0 S US A aeR & shex Pl 31dh
H RISl B BT T I |

o TS 3R B! qHIH BT SUANT HXP HTGER Sl P 1Y 4
JFeRA 1, 2, 3 3R 4 T I8 W H | Fig 2

Fig 2

TACK WELD
HERE AND ON
THE OPP. SIDE

WELD HERE FIRST
& THEN ON THE
OPPOSITE SIDE
(SECTOR 1&2)

WELD HERE AND
ASSEMBLY IS ROTATED
THROUGH 180° TO WELD
ON THE OPPOSITE SIDE
(SECTOR 3&4)

WW20N1339H2

SfUP TR A T

o I P IH I R fehaey & e aes &1 FRteor &3

Fed Tg & AYHFNAT - AT (S TS 3MMS) - (NSQF WRMfRE- 2022) 31arT 1.3.39 11



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.3.40
T} (TG TS 3015) (Welder) (W&I)- wie ot desfaferdt

We R THd “V” 9¢ slige Hwier AT & 12mm M (3 of)-(TaTaTs=y-16)

(Single “V” butt joint on MS plate 12mm thick in vertical position) (3G) -
(SMAW-16)

LT T T & 3 T M7 Terd g

« RivTa v~ 92 wifge o) Je R Th-dwe B

- f3uire e A aféwa vz & we 1= gffiea wear @

o G AR AW 3 P saRIgw B At gEdic F Ay IR Awe Rvacw & R e a3

60° - 70°

—

30°-35°
1.50 ROOT
I FACE

2.0 ROOT GAP

JOINT PREPARATION DETAILS
3

AN

(@@ @@

2 50 ISF 12 x 150 - Fe 310-W - - 1.3.40
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
i SINGLE "V" BUTT JOINT ON MS PLATE 12mm TOLERANCE t1 e
THICK IN VERTICAL POSITION
i‘ @ (3G)'(S MAW_1 6) CODE NO. WW20N1340E1

112



P14 &1 % (Job Sequence)

« MS e &I 12mm HIdt 3R (2 Nos.) H HIc|

. SET P AIER BRI H 997 PR

S @i | 30 ¥ 35° A B0 3R 1.5mm FC B gl
IR fFIRI R PIS sifca urg 18! grm|

o WO HT IUANT HA gU Wed H 2mm &1 T JAF 3R
U TG 3R P IS B

« TigT & FC IS8 W Wl Bl 177° R YR I |

. TP deS Wiz &l draad UG H e B

. DCaf& % it ¢3.15mm MS Saags 3R DCEN Tiafet
BT IUAT BR |

i o (Skill Sequence)

© W F Y TE IR HW B 3R e A fSUifoe N 3R
T JHM T UfERM 91T 39|

.« Y 3P BT UGN B

o T SIS B BT € SR ARR SR Y AT Pl I B

«  g4mm MS FAFRIS 3R 150-amp FRE BT ITAN HI |

o IFId TR THID DI ITANT IR GO, TR A fSTifsre
B3 3R IS $I Traad RS & R

. 3 T TARA 3R 3 T1EY Acs fShaey 1 oird |

. 99 4t gd gl fShacy &I gur |

SafeR fRufa & 10mm Hid @t MS e R Rira “v- 9¢ warge (Single ‘V’ butt joint on
MS plate of 10mm thick in vertical position)

IERY: TE AUSD! Heg BT

 FHafer AT & 10mm Hidt MS @ IR Thd “V” I¢ Sig< dUR $9 3R 3@ B

T R AT (Preparation of pieces)
STerfl-uRifeeli= i o1 U HXh fh-IRT &1 30 & 35° &
HIT R BIC R 99 B

SHTFTSS B B P foTT 99 forIRI 1 U8 HY, 3R b=
BUSER]

FTed 3R UFS HA THT I T YR B |
WIS X I TS H 1.5mm e By JgR B
Rivrer v~ 9e wifge &) Afe i 2fH (Setting and tack-
ing of single ‘V’ butt joint)

99 fHARI & 2.5mm Fe AT & Y JAAGR W 2.5mm
AT W T ITANT U YA 3R FHHIR F€ 79 U HA
¥ fore fopar omar B

fawgur &1 T 7 & o 98! WEu ok 3° & Rl &
T g RR IR eh-a@@ $1 | (Fig 1) 3iufd T¢ 31 iR wel &
9 &1 BI0T 177° BT 1R T

— PREPARE PLATE AND TACK
VEE BUTT JOINT

WW20N1340H1

I UIFOTRIR T SUTRT b Sig< ol araad fUfd H |

dcs digy 1 fSUlfer=™ (Deposition of weld beads)
3.15 mm SR a1 MS $AaTS 3R 110 amps e BT SUIRT
PP IS DI geh! Ul AIssddl aHe o 1Y e 31 feuifore
% (Fig 2)

Fig 2

FIX PLATE IN
VERTICAL POSITION

START AT BOTTOM AND DEPOSIT .
ROOT RUN HOLD ELECTRODE
SLIGHTLY BELOW HORIZONTAL ( AT 100°)

WW20N1340H2

R wC M F RE Pgia A s31

YR T gAGENS BI BN 120° B <R AMfb oIS Bl aes
P11 Y 80° R UH 1 GAUSHD Bl

3T &1 TS HH BIHT AT

Fiea 15T & GBI - IR (S TS ATS) (NSQF TN - 2022) 34T 1.3.40 13



TC AW P TS 3 g1 g A1ee 1.6mm

T P 8T ¢ 3R Tep It 3R 3R IR 911 &1 IUTIT Hp
¥C I P ATH B

T AR W 4 mm I a1 MS FAFCTS BT STGHT HReh ga
T fEuifore &%, foras 160 TR oic 3R AieT a1gs A gdacs
HaH< §11 (Fig 3)

Fig 3

CLEAN SLAG
FROM 1sT RUN

(1

WEAVING MOTION

ELECTRODE MOVEMENT
SLIGHTLY SIDEWAYS

WW20N1340H3

DEPOSIT 2ND RUN USING
A SLIGHT WEAVING MOTION

i FTd SR Jes Fs $ 3 IRe 4 B B

3 & ¢l R W Faffid ©U 9 $6d §T4mm 19 ard MS
gATEIS 3R 160 amps HC (Fig 4) BT ITANT HIP =T
IRA ST BRI

Fig 4

ELECTRODE
WEAVING MOTION

MOVE THE ELECTRODE
IN SIDEWAYS & UPWARD

CLEAN SLAG OFF 2ND RUN MAKE 3“AND FINAL
RUN USING A MORE RAPID WEAVE

WW20N1340H4

goders B difdn &ie Fig 3 @R Fig 4 # fa@my 7u &= et #
DI it g aHA Bl

3T & TS HH gl AfeT Sl deg oTg 1 ARt & Fafd
FA | Heg Rt g

| Sisvwe 3R sl S, sraded 9 93| |

fRIftRT 3R B T FAaTel 3R IR 9191 e diS & 3 aRe
Y B B

FC AN, 3fEde, &l giat IR HfaRad worscdt & ferg e
Cadl

114 Fiea 15T & AYHENTT - IR (S TS ATS) (NSQF HMFRUG- 2022) SR 1.3.40



Ffiea 159 & AghaRT (Capital Goods & Manufacturing) 31T 1.3.41
Ao (=Y TS 3Mg) (Welder) (W&I) - Wi @1 acsfaferdt

M.S. TR U137 3fRET 45° HIvT Wig< 95T 650mm 3R 3mm &arR Aers (1G)- (OAW16)
(Pipe welding 45° angle joint on M.S. pipe 250mm and 3mm wall thickness)
(1G)- (OAW-16)

SETT: 3T 3T & 3T T 3T Terd g

- 45° i Sifg< & RIT UIgy & Jqaudic H AR H¥

« ATPR F ATIR UIZUT BT BT 3N YR B

- T SR fiFeR TS H oXR T ST B QI B |

A
50
|
| I I
100
1 FBE0x3x75 Fe310-W A 1.3.41
1 @50 x 3x100 Fe310 - W B 1.3.41
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
TIME
“NTs PIPE WELDING 45° ANGLE JOINT ON M.S. TOLERANGE *1
= PIPE @50mm AND 3mm WALL THICKNESS

H jﬁ\\@» (1G)-(OAW-16) CODE NO. WW20N1341E1
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45° §i9 UIRY & sdauyfc P! uikdar (Procedure for
development of 45° branch pipe): Fig 1 &1 T& dex
|13 AB U

Fig 1

DEVELOPMENT FOR 45° BRANCH JOINT
"50 mm OD PIPES"

[/ ]

SHAPE OF 45° BRANCH
PIPE DEVELOPMENT

W

MAIN PIPE HOLE DEVELOPMENT

WW20N1341H1

e a1 & =g H Yex a3 AB & iy fau 77U ursy ot B
R AwTE od gu fdgeli C, D, E iR F & fafgd &1

A3 "CD” UR 45° 8 U3y o1 fRUfd &1 Ol e | I8 “G” g1
fdg "G" W 45° H1 HIUT Y|

&1d &1 %4 (Job Sequence)

g 3 5 98 MHR & gyl BT IuanT famar T B

. SR W45° §d F U STAUHc TR HYI

. Y Bl Ul R Rus &)

o FIUROl R SaauHe ®f WHISd & U HIdh &1 | U HAidh
UITSd & 1Y S UI3Y &l B 3R BT B | T BT
ERT g U15U W Figd TIhIsd & e o) Blsd R <

UHh IUGdd SHdTs g4 3R foig G ¥ 45° @rsA § §i9 Uiy (Gl)
H SHaTs & fafgd B

|9, S et (XX') TR U &t Y@ Tid | g8 XX ST Saaudic
& forQ 9 o g

| 9, A8 XX R & G124 |J & 9188} o 1 Wic

9 U8y & Tl T Hex AlSA S48 1 G UIRY &1 3
W1 AB &1 K IR HIef|

GKI TS| GK R K IR T& dd 3@ Wi S CD &1 H &R it
KH & fa=T | 3@ IGKHJ §Td 18U &1 [T (33carg) grft
9 UISY & 16X Y & SRISR U S{Efqa 1S | g &1 0-1 %
O H 6 SRR YT B fauiforg &%; 1-2; 2-3; 3-4; 4-5 3R 5-61
3 foigaft 1,2,3,4,5 ¥ Tadd Y@ Wid| Tgd 4 g fdg 6 9
3 Iad Y@ IG 3R fig 0 ¥ JH gt 3 ead Y@ sia
U139 @R ‘GK’ 3R 'KH' ®1 fig 67, 5, 4, 3, 22 R FIH
, 1" 3R 0’| & € b fig 67 3R G & Iry-amy fig 0 iR H
T foig &1 o e XX wiie & '0-1' &1 gt & avIeR 13 Fig
0,1,2,3,4,56,54,3,2,1,0 Fl

3 13 fagelf § XX’ d Taad Yang |

Fig 6, 5, 4", 3’ ¥ XX' & GAFIR afaet w@md |

2, 1,01 37 SfaS @MY YR AT Y 13 Taad @3fi di 13
fagaff wR @re it

T A fd- b & 91 13 HicT uiseyd & Hang| 3id 45°
S U3Y & oL 3awas Saaude dUR gFT | SaaUHe & fhR!
TR 3 ¥ 5mm &t ge gl (Fig 1)

YUY H TS o5 fawRia #x1 & fore (For developing a
hole in the base pipe): T8 UIZU & $UR, JH Jbd TR 0-1
B g8 & RER AB & THMIGR 7 3@ 371 3,2,1,0,1,2,3 i<
0,1,2,3,4,5,6 3 TEdd QN Wid| I aad 3@ 7
&t T@1stt B SexAT HEM | Td fadb 906 & WY AT
Uicy &l ey | f¥g & o siawgs Saaude g daR Bl

o g He gU HIRI Bl SR Y 3R fFARI ) Brga B

o TRl oft sifeTES iR o gt Uerdf oY e & forw Uiy
P qdg P! A B |

. ST U39 B 9 U39 &b 1Y 45° B B0 TR AT 3R AT
F1 (Fig 2)

« I BRI 7 A, @3mm CCMS g 3R gl Tt &
fo1T 0.15 kg/cm?2 &aTd & 1Y Yol HiH BT IUIRT DY |
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o AIIRAD YR AGUIT BT UTe B |
«  =C H UACRA AT S & g SisT &1 4 ®IF W 45°

F SIRTA R AR 2mm & T RTd & 1Y TH-deE B |

- g & & fom foosdt ren & <a oy ik freR s &

B B & e YausHe s & faw e fu Ty gy
"Sie * Siige B i J @I R

. UISY & YA foHT &6 UIeY 8RR R WS H 3R R

I3 I deS PR |

« AT F GRA PG 1Y W SR <Al UISY H WSS ¢

TS MM ¢ dIfeh 38t e YR 3R U & Gl R
BT HAT AT 81 T |

. T 3R B TP BT IUTNT Hb YHGER S & 1Y 4

JaeRN 1, 2, 3 3R 4 H I W A

o ATHIR B B3 b T dcs S IS YaeX &b e Dl dldh

J WS A DT T I |

TP TR | a1

IS P AT BN 3R fShacy & g des 1 e a3

Fed Tg & AYHFNAT - AR (SY TS 3MMS) (NSQF RN - 2022) 31vams 1.3.41 17



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.3.42
e} (TG TS 3015) (Welder) (W&I)- e ot desfaferdt

MaReS TSI # 10mm Hidt MS Wie R ®e ars digd (SMAW-17) (Straight line
beads on MS plate 10mm thick in over head position) (SMAW-17)

ITY: 3T 3N $ 3id H 31T JarA gy

« R A SI59 B fo™ & T MS @e 31 iavegs ez & A B
« 3avgs T & g saagrs, Pic TRl R M ad g

« 3aRPS UIehH & Ve argH § 90 gy feuifere &3

« Tag & fEhaey & R Re aga & iy & 9w iR Fftemr w31

258
20,
\2) M m
=
T
) N

1 150 ISF 10-100 - Fe 310-W - - 1.3.42
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS STRAIGHT LINE BEADS ON MS PLATE 10mm TOLERANCE =1
—— THICK IN OVER HEAD POSITION (SMAW-17)
%j» Jp’j + CODE NO. WW20N1342E1




P &1 % (Job Sequence)

¢ T TR $X R A6 1|

o YWIFig ¥ TR JHHR ¥QTE TBTE |

o TE R U & Y A1l B Rfgd SR UF H

o UIGIRMR H @IC B 3fiaRg S UreleH # ey &3 | 3ot Srars
¥ TS BT BT GAIT B

3.15mm & aTe MS 3adeis g 3R fhay &% 3R 100-
110 TR e I B
3Navee fRUMR A AfRT ova vwa iy Su A gede
BT UGN B |

3ATCIS-BITSY A DI 3T $Y W T 3R TERT
31

a3 (Skill Sequence)

3T YRETAAS US| b AT g8 Whg 3R A7 md
BT SYANT H1 |

o MR T Y W 3T & WY UTS AR & 1Y Ul oS
feuifore & |

3fd aB-e &1 ITUNT HIP A Ia 3R AT Y
frafa 91

o fETMHY, dc ITH W MR fethaey &1 e &3
o UBA SIS AHA A 3 digy B 3 Y & ary feiifse

Gyl
o Shdcy & oy I oI5y &1 e &

9 D S DX ofd q b 3170 fo1 fSthaed & T WY
Sy fEaifere 9 ax d|

3avgs Uiz # 10mm didt MS Wie W e arsd §s (Straight line bead on MS

plate 10mm thick in over head position)

JERT: TE US| Heg BT

« 3RS UISHRE & 10mm HIdt MS We R Ve a3 dis duR B3 3R ITST 31919 B |

gf=d (Introduction)

BT T HRP 39 AT S o Gobdl 71 iaves fufa o
AghaataT & Y St B

TH WHTIR (Fig 1) F Ty FHAIR 6N g B8 3R U &g
&% & T @ & ua

Fig 1

WW20N1342H1

Sie B 3RS ISR H e B4 Y, Ues A8 aTeit siig Bl
SHH @1 R 841 91T (Fig 2)

T o1 OISRIR & CoiRap U el &1 SUTNT b S!S aTs
F YR R g BT Sa1s & JHANS fa1 ST 81 (Fig 2)

Mavgs fufa & AT & SR fud gu u1g & B S 3R
BIe g ¥ - RA ok 37 7 S0l I Ga B 59 & g
AT, BT WG, AT S, TXAM, T 3R S BT IUINT AT
9gd Hg@yui gl .

Fig 2

TELESCOPING

WW20N1342H2

Fea 159 & AYHFNAT - AR (Sg TS 31MS) (NSQF RN - 2022) 3amw 1.3.42 119



39 fUfA o Had & a9 & HRUT 1Y =i T forr S| g9
ToTE J TS 3M1dh Pl TR T TG DA BIT 8 | Had bl b
R IGHR 38 HH a1 o Febal1 & O b Fig 2 § femmar man g1

3.15mm g MS SIS HT ITIRT B 3R 100 - 110 TR
P Ye B | T (YT & fore IuanT fvy o arad ave &t
AT H TIHT 10amp HH I BT ST §, ifes Toarmyor
& UUTd DI HH DA & I T BIc W Aleed Yd DI ST G
Igd He@qUi 8|

ZAdCIS Pl 3MYR YT B! Falg W 90° 3R dwg FI fRmn & 5° &
15° TR 3@ ST =1fRT (Fig 3 3R 4)

Fig 3
Ve PLATE
/

/ PLATE

| I — |
T

7 /
BEAD/ /s;/0° BEAD /

—ELECTRODE I

-

ELECTRODE

5°-15°
HOLD CLOSE ARC.

ELECTRODE POSITION WHEN MAKING
BEADS IN OVERHEAD POSITION

WW20N1342H3

Fig 4

le==

POSITION OF THE ELECTRODE FOR
OVERHEAD WELDING

WW20N1342H4

Y 3T BT YA HRb Y [¥d 6 IR JHAAYddh o U
B IHA T

Ugd oS oI e YT & Ty feuifore &% | Taresyur gya &t
FY FA & [0 TP 9gd BieT e gai gd 91T 38+ & forg
BSICHIEICEGEIGH Y

Ig fIad gU W &1 Aieed Hed & w1 $34 J Ad- | off Aeg
S|

JHIZS B P 3fd b I fSUre B (Fig 5)

WW20N1342H5

T 3R T1C P SIgT DI IS R P o1Y 4T Ufshar &1 SR
(Fig 6)

#1€T 3! THEUd], 3fSIdbe, T JHIARM, &l gidt 3ATfS o
el Sty & fog deg &1 FRlamr o3|

| , Ny
=\ 4““"'

=—————

WW20N1342H6
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Ffieca 159 & AghaaiT (Capital Goods & Manufacturing)
oY (S TS 31g) (Welder) (W&I)- Weg ot desfaferdt

MS UIsU & |14 MS We TR Ursy fAedr gi fFRT Silg< 250mm x 3mm &aR &t #iers
(1F) (SMAW-18) (Pipe flange joint on MS plate with MS pipe 50mm x 3mm
wall thickness) (1F) (SMAW-18)

IeY: 3 3 P 3id H MY Few g

* TP PR We W TH Aiaike 3R 918t g9 Figla s

o JTRA-Tffeei= 4 B gRT Siaik® SR aEH WP F1E

o 9 gRT P1e Y e 8 A T MS UTSY ST 3NR UTSY TSl SaTge g1 & g ¢ acs &Y
o fear gon fFIRT & 1Y uTsy @) U IR H 16 fRAfS (fem) & s gr1 A Y

* Sig P ATE B 3R (¥l a16dt dcs ey & fog Frftaor a3

3 1.3.43

50

3 -

/(2)
)
/////
' l/ )

90

@50 x 3 -50

Fe 310-W

1.3.43

100 ISF 3-100

Fe 310-W

1.3.43

NO.OFF

STOCK SIZE

SEMI-PRODUCT

MATERIAL

PROJECT NO.

PART NO. EX. NO.

SCALE
NTS

1€

(IF)-(SMAW-18)

PIPE FLANGE JOINT ON MS PLATE WITH MS
PIPE @50mm x 3mm WALL THICKNESS

TIME
TOLERANCE *1

CODE NO: WW20N1343E1

121




o #1HH (Job Sequence)

. UM 3mm AR afeR wWe & &g &I Ud ThIZeR &1 ITaNT
TP THR We & 2 [TH0T B Silge B ol 3R e ud
BT IYINT B [AHUN & B siigre IR Uab fog fafed 3
U BT fEagsk Bh1sd o1 IUTNT HRP TNHR ©IE P I
® 25mm 331 BT T 99 3R 45mm &1 =1 & 1 T
3R ST g F1¢ 3R GHT gt 1 Uk 1 fafgd &

«  0.8mm 3MTHR & BT Aed BT T Y 3R 5 B erd
& 1Y fihe B

. URifeeF 7 ¥ oW 0.15 kg/cm?2 &1 aTd e & 3R
6mm MS @ HTe & forg sifafier 719 & ferg 1.5 fawm /
It 21

. oA TAH AT HY 3R AHR We & AR B W UTh & Hg
fdg R T4 d% Ugd ¥ TRA B o b [ Jg IHHGR A
TH fUfa/Se aret aIEE d - Ugd S|

. SIS PTe T diaR $I gaTy 3R ¢fd Bl §1Y 9 We &
IR ¥ 99 d% fea 59 a% & 9 99 &1 u= A uRkfy
o 9 Ugd S|

. 3T UD AR MIS 3R bl HIT i BT ITUNT Hb
90mm T & FS T b Bl BleT L& B
gfia &% fr 79 B1eq ¥ fore Sua &t wF aredt
TaRIH YR JTaUTFa 1 urer farar Srar 21

. 3fidRP Th DI BIeA & [T, Tgd 50mm TR B IR &
3fER TTHT 10mm | TS Bl fog d | W7

. T & g gufde I uRkfy &t ok @ o &R Us B aa
BT A ST BT IUANT TP 50mme &% Bres ot
R B

DI 3P (Skill Sequence)

. P gUIHIRI B! U B SR 1Y el BT BT IUTN HRebs

e gU bR & 3fex & YT &l fer |

. W& o gy g ¥ AU U 50mm a8 3 & U1y &l

Y oG STd fob UTSY & 3fd 6mm @i & GERI dRW JUTC
g & 1Y U 81 oY ForR urgy et g iR wiige
§ Y|

. U 3.15mm Hf$TH Hes MS AdIS BT 99 B3 3R

gfe DC 3T &1 IuTHT fbam S & o 110 TR e
3R DCSEA T HY |

. s & G 3R 90° F R WR IR JFl R T s

I

Fifia o3 fr T Fa w9y usy wie $t Jas W
90° W &I

. 3RS B 4mm AN H 95 | HIfSTH BIcs MS Sdacrs

3R 160 TR Hie e B

. WisT B TP IUYEd des R IR XM dlfds afesTT 1G

et fafd g1 &1 o T |

. e afcST faf T UG oveh U AR H Sige &l afesT

T B
Sig< P AR S Y ATH B

. 3 Ted A fethaey & farw AEiF Fsterm &3 |

TP WHe AT & 3id W Ifea e WA e
]|
3T AR 3R SRR & SR I GRem wraurt
A

we fRufa & ms gy w ursy fAear gam fFART (Pipe flange joint on MS pipe in flat

position)

IEIY: T 3UD! Heg BT

« MS WE IR MS UTSU g50mm x 3mm 1aR HeTs & A1y 3es gy fwen gor fear

g T 100mm THR We § 90mm AN HF MATHR ©e
T I3 & o 16t Ao B & g, wie & gad R 9
He YR a1 ST Gl g1 (Fig 1) FTea & ae v fafga alkfy
T qF UG ST 8, PIe ardt Aloid & % I 45mm B g
IR Ghd HIe ard TN (Fig 4) BT 3l B 3R We & &g o
b Hle aId @9 & YHHR foig &Y [ 3R Fre o s
45mm &1 S181 I |

U 3MTdRe Tbhd B! Hleq F L, Iawaes Tdbd / MBS B
HTeA ¥ U8 U BIeT ¢ o) URIde 8Id Hel Sl 8, Bl qabel
/ oTed &1 IRfY & 3feR 19 e gRIfga a1 3¢ fharsTar |

Fig 1

CENTRE MARKED
BY CENTRE PUNCH

WW20N1343H1
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Fig 2

2-3mm

6mm
|-

0070

]

10-13mm

N
-

20 0

PIERCING A PILOT HOLE

NOZZLE TILTED

2-3mm

WW20N1343H2

TRIIE 3¢ Bl e P UfhaT 39 YR 2| Fig 2 T |

T B AR d § e B

- Wi I AT 6mm g1 T/ U I TG P U5 § TIRA IR,
s it BIF wie BT AU W™ IR o |

- 9 WIC gHCH 1 1A 81 O, A Sfd I Wie ¥ TTHT 13mm
IR IS TG qh o o1 U e =1 S $iR <rd b et
RIRSIECR A

- HieT RIS Tier BT R-¢fR TaTT 3R e/ BT UrsT 3eR-
IR q9 G Y 59 o [ e @I J Iax A (Havd S|

UIIde B 1 Had & §1g erd ! Fig 3 § 3@ S ¥R 99 d&b

AN §9 & 6 I8 50mmg Thd ! GRfY I = Ugd S|

U Tobel Bl Pl & Y, 78 uRMY & 1Y 1Y ¢ HaHe grRI

SIS

PIERCE THE

Fig 3

PILOT HOLE

PILOT HOLE TO
START THE CUT

4

250

INTERNAL CIRCLE CUTTING

WW20N1343H3

a1 ST gopdT § I1 U Tobd HIcTT 3iegde BT JUTNT fbar off
Tl & O b Fig 4 o femar mar 8, St 50mm =ard & sgd
FHS TP b He Jdg oM | T dfedl 3R TH Hel gs qde
T B & ol e ot uRfY & I1Y U gaHE 71 @ fRR &4
J AT USdT B

T e A & 1Y UISY B b HRd THY I8 gAd o f

Fig 4

WW20N1343H4

TEad ST W1 AT g | Fig 5 38 e gon feR siige &
T W 4 RIFl W AT B SR §1 Fig 5. 4mm S BT
T $X | FAdIS dlidh SHaRID fthele BT 3MHR 3 ¥ 3.5mm
ST 3T S el B |

Siige &1 1G (AeT) Uishizr & 3 o1 & g, 16 diohize
@ A o fo1E YlausHe s & Y Fig 6 ¥ fe@mg U de
fhaar &1 ITANT X 3R I BT 4 AT A R 11 1, 2, 3
3R 4 (Fig 5)

Fig 5 50
PIPE INSERTED INTO THE
| HOLE GAS CUT ON THE
\ FLANGE
|
FLANGE WITH ‘ TRY SQUARE
GAS CUT HOLE \ | i

AW
‘

‘ 290 ‘

|

CHECK PERPENDICULARITY OF
THE PIPE INSERTED INN TO THE FLANGE

SROANGLE SEGMENT 1
PROJECTION

° 2

= @

i TACK WELD =

3 IN 4 PLACES z

g

& ~

SEGMENT 2

WW20N1343H5

Fea Tgw & AYBFNTT - AcsT (S=Y TS 3M1S) (NSQF I=NRIG- 2022) 3T 1.3.43 123



e 3R UT3Y Idg! & a1 o1 I7Hd 81 Ia-T BIeT 31 3R
45° 1 SIS DIV S G |

TS 3MIshH BT UTa B o b Fig 5 H framar mar 8 St faequr
DI T 3 H Aae S S7Td =i 81 1 T & ugar des
e (1)1 forR g &Y 180° | Y 3R JHE (2) B =
Y B! fRURY A Ies Y | 3 R, Acs e (3) 3R AT (4)
D! flRTIR IR Sig=c DI GHTHR dfcs T & forg Jwe o1 i1 g1y
3t [yfa § @™ & ferwl Fig 51

afed™ Wmie 3 3R 4 ¥ e feuifvre & Hex fhferT ok ®e
UeRM ¥ fReRar gRfaa o & fore e feuifore or ey
10mm &1 Gt 7 B! I3 T

TS JTHE P AET & dTe; FETehT &% iR Ifyd o af
3R AT Y 1fq F 3fevwe J 791

TS DI IR T Y WH B | des Il & F1Y fibalc HHR B
EIEER]

124 Fiea 159 & BN - IR (S TS ATS) (NSQF TN - 2022) 34T 1.3.43

Fig 6

ELECTRODE

WELD FIXTURE USED TO WELD
PIPE FLANGE JOINT 1F POSITION

WW20N1343H6




Ffiea 159 & AghaRT (Capital Goods & Manufacturing) 3T 1.3.44
oY (S Us 3M13) (Welder) (W&I)- e ot desfaferdt

fipeie - MS We R “T” Siig< 3ifaves &I fRATT & 10mm HIEt (4F)-(SMAW-19 (Fillet -
“T” joint on MS plate 10mm thick in over head position) (4F)-(SMAW-19)

IETY: 3 3 P 3d H MY JeH g

« S0 FRUTY & f¥uifre we T fibde sarge W aaar @

- OH fRufa & AfRET H7 THg Wi ya &1 Frifya &3

« OH AR & 953 3cs ¥ RIT SIS P10 § B P

« AE B WA F AT dvs F1 A1E Y SR IuDT e w31

0
s
/ 15
k ‘/ /
2
4
/
\

N

10

T

2 150 ISF 10-50 - Fe 310 -W - - 1.3.44
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
NYiey FILLET - "T" JOINT ON MS PLATE 10mm TOLERANGE *1 e
THICK IN OVER HEAD POSITION
J[»,{» {+%> (4F)_(SMAW_1 9) CODE NO. WW20N1344E1
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®1d &1 % (Job Sequence)

« T4 P THS TIR P 3R A HI |

o TSAEC & Tl RRI IR 19 U158 HR $I JHad (UG & ge
IR TH B

dfq & gos! 3 aredl PRt d qid arfe wrfén
fShae @ TaT ST IS |

ST B SR AT T e Y 3R D! SHars THRARTT B |
WEHTHF $US UgH ¥ gade, a9 o1 &g, T
3|

3.15mmg MS SadCI8 & o 110 amps &1 He e B1 |

DI g d (Skill Sequence)

»  DC #fH & Al # Seldgis BIesy ol Uifvifed Uld § drde

Cony

+ 3.15mm g 3AIRIS HT IWINT TP FC I (HK d18) B

Sig< &t T¢ H TS ad SHI |

TS 3R TH 3.15mm SACIS I AT GIRT 3R R

T fguifSte B3| (PpI=ret ga &1 TeH 1)

o R &1 IUANT R TH Sife B gl |
. ITS DI UE B AR TqE & [Sthacy BT &0 B
« I Pl 99 qP GIERIT 9F d o Sy fomT fShaea &

i & dcg B | G&H 7 81 ST

Maes ot AT T 10mm A& MS wie W fivae ‘1 sig—=< (Fillet ‘T’ joint on MS plate

10mm thick in over head position)

IEIT: T§ AUD! AGE BT

. 3RS o FRAURTH 10mm At MS e |R fhde 'T' g daR &Y 3R IS B

Siq AfeT (Job setting)
TIfSTRR TR Sl @1 3flaRe S UIeiieH d I &1 (Fig 1)

Fig 1

Fig 2 ]

WW20N1344H1

TAIS B Fig 2 # 3T 38R S Y|
TS 3R 18 URH B (Fig 1)

SeEftR We ¥ 30° H U BT ITANT B o1 & Fig 3 H

e mar g |
BT BV 3AGIS IR Sife BT g P g BT BB

/ ELECTRODE

@)

ELECTRODE
/ HOLDER

ELECTRODE ANGLE IN HOLDER.

WW20N1344H2

IS PI 3= T TTAT 10-15° F ST HIUT BT ST B |
S e Sl 3R AT B olis & sid BT S g
T I TS 317k §1E 7 |

126 Fiea 15T & AYHNT - ITeR (S TS ATS) (NSQF TN - 2022) 3T 1.3.44



Fig 3

DIRECTION OF
WELDIN

DIRECTION OF

WW20N1344H3

FILLET WELD IN THE OVERHEAD POSITION

TS Hee!-UT &1 SUART faaT ST § dl gk U 1 Ugdl U 3iR
TR We & §19 @M ST AMeT dlfcs GuRT H-dhT U8 U &1
fIaRAY IR <, (Fig 4) SUD! AISTS BT TTHT 2/3 YT

TR sTe 1 =M &S wie Pl a1 Ao SR atS al T TTH
Q-faETE BT =MEY | IeS & v 1 <falTs “L” b SRIaR B AT
(Fig 4)

Fig 4

L] —

WW20N1344H4

T-JOINT IN AN OVERHEAD POSITION

I 37U UZA B qUTE 3R BT @1 16 W & ol 3ave s fufa

A T T gfepe el R

e forere gaim u1g agd 31 IRa 81 offa & 3R FRfe g1 sman

2, d1 31T SeldeIS B ther T Wied] A R B 3R U Bl S < |
T® IR § 954 31 aes UTg feuifore o1 &1 v
Skl

3T 3 feuiiore o33 § ugd 9t W &1 ger 1 =R

IS a1 BT 3R U ¥ Hieed Aed & TRex W IRA 3t

TUTTT P HRUT g UfehaT B! TR & | Th BIeT 31T TaTg

3R Aol T 3AIIS BIBR Bl ST @ F 3 PSS Bl BT

&< do R fobaT o YT B

3 3 Fig 1 & e s eR ot RN A e R o

Yo ! FRUTI T geil & FIR AIET HR B & o bordt BT Rgfaen

B HY P FW TRIB B a1 51 g1 71

fAfterur (Inspection): 3w I T FAETH 3R Tdg 3R a8
fthacy & fou Sig &1 e &3

FfUea 59 & AYHIENTT - AT (g TS 31S) (NSQF HUG - 2022) 3194 1.3.44 127



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.3.45
e} (3G TS 315) (Welder) (W&I)- e ot desfaferdt

MS UISU ¢50mm W UTsY afed g Sige 3R 1G UishizE & 5mm afd f¥sa9 (Pipe
welding butt joint on MS pipe 50mm and 5mm wall thickness in 1G position)

ITY: 3T 3N $ 3id H 31T JarA gy

. AT & forg sy & F1E 3R 3T B

. ¢ AT & forw ¥ uigy

. e At & we @ g

- g B AT B AR fethraew &1 e w31

2 @50x5-75 - Fe 310 -W - - 1.345
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
Sors PIPE WELDING. BUTT JOINT ON TOLERANGE *1 15 s
e M.S. PIPE @ 50mm x 5mm WALL THICKNESS IN
H #\\J‘t/ﬁ 1G POSITION CODE NO. WW20N1345E1

128



®1d &1 % (Job Sequence)

«  URUl Bl fAU TN STHR & FIC|

W3 UI3T & RR U3 BT Yt & THS I IR g1 =1 Tl
« fBIRI @1 30 ¥ 35° 99e W 1.5 ¥ 1.75mm F< B4
. UsU P RRT Y tfafkad urg 8iR S ger |
T uEe & FUH 1 F o 2 urgdt &l afRyd |

o TUSUl &) W HA & o fhaer a1 Wid 3maRa & V
UHTSd &1 ITANT B |

TS HUS U |

A BT 3T Y 3R fHT 3R T A FH o 3.15mm o
UGS P T HY 3R 100 THRR FHE JT HI |

WY BT IUTNT B UISUI P o1 2mm F¢ T B TSoRe

P 3 H (Skill Sequence)

SHUN R UTSH! I 3T T PR & FIC|
T ¢ IR $T IUAN FRh Uy & 3fd & Il Bt wird By |

(Fig 1) 3TR UTsU & RR &1 WT3d $X A1 T UISY 31&f & 1Y
FfER B

Fig 1

WW20N1345H1

T UISY & U SR IR 30 F 35° 990 AR &Y, 1.5F 1.75mm
T By Bl AZS B T HBISd P 8IS ¢ | (Fig 2)

T &Y =G B 3R 110 amp B B! AR B
3.15mm g Hifeaw HIee MS FawIs (FeMsud His
ER4211)| DCEN ${diadl &1 9ai &1 |

P TR W UG, 2mm F< 1Y (Fig 3) & 1Y W SHRA F V
MHETIA IR U301 ! IRRAT B3 3R 3 Fig T e T8 e uR
TH B 4. 2mm S BT ST BRSPS DI o B |
3ATIS Bl Bies? H ¥W, oI % Fig 6 H feamar mn 31 gieex &
3fd J 90° HIUT T 45° HIUT BT IUTT HR |

FRd g Fafid SfaRTd W 4 ¢F T
AT 5 UdS ¢F TP Hoil fB5 & 1y FHT gielt B
. S Y 3R G B o 2T % o1e usy A A B
« ®CHAS T 3.15mme 3adis & forT 110 amp ¥e HL|
IS & gAML o1 ¢ & 9odd Rufa o fSaifore &%)

« PIIA ABHID BT IUART IR dfesT] ¢ YR GFATEd Har
gl

. TP FC Y ID R A ger 2

+ 3.15mm ¢ IARIS BT ITAT TR GERT 3R FRRT H
fEuifore X At ¥ A & 99 Bl

. Sz Bl gHTE R Ftem oY

Fig 2 60° TO 75°

30° TO 35

-

NS
L zmm o smm

1.5mm TO 1.75mm

1.6mm TO 1.756mm

WW20N1345H2

3T 3T B 39 dRE W & 3T U3y F 90° & P W §i|
IR 3 & 3y Tew B

TATHT 3 91 3 I 99d R AR | 3T 4 T db HH B | ¢
5 & fUgem 3R $igid & o Fig 5 S & T H1%T &R a6
T | fth 310 gaiacls ! fawn &1 ae &

g U &1 SR &1 3R I o forg, fegfth faf o1 suaim &y,
T o AT wie & Tiad RN A A gl SBT3 57
15° % Y HI01 R Ueh SAILIS T SUANT B3, 341 b Fig 6
T T g 1 V d % <A SR UIgy 1 elg bl T a7 g,
P A I U SR 1 3R fgU H¥ | Fig 6 T fg@m 3ar
1 Fol UgaH R 3 S| 33T R o 9Ih e |

T AYTS IS TR UISY B 3 3R WS | bR 3 kg st o1
9 e b Ugal U 119 1 S| 3ATA SAdels Bl shex § UTST
el = BT AT B |

FfUea 59 & AYHaENTT - AT (g TS 31S) (NSQF HMTUG - 2022) 3141 1.3.45 129



Fig 3

A 2mm

o

WELD POSITION 1G

WW20N1345H3

Fig 4 s
1
i
:
g
=
Fig 5 - -
3/16" DIA.
KEYHOLE i
u %
g
=
130

Fig 6

1
L

ELECTRODE ANGLE IN HOLDER.

PERFORMALL
WELDING IN
THIS SECTOR

1.5mm _
REINFORCEMENT

COVER PASS\
BE WELDED ? (35 - %
i 51%

\\—;HOT PASS
OOT PASS

1.5mm PENETRATION

WW20N1345H6

TR U (BT UT) 3R IR U (R UT) &1 3.15mm Sade s
D1 UGN b 1 dll B0 71T AT $fefee did, & H1 Ics foba
S Tl 8, S b afdepd wie it 8§ 8id1 2| Siig< & bRl
IR TP Bl e 3G | fpdft 1t 5 gU T 1 5fel & 3R et
1t Saie-i SfeR-de I WR S|

T &1 Fig 6 T fyamar mar 8 | faam 7u sifiidan we 3R
TEX P YA IHRUT BT UTAH BY |

e 3T U TRT R TR B4 §1d 8, f ST MaRaT BT
A | o B dR-R Uga ¥ R Wiga g |

g & fShacy & feru g &1 A1t &3 3R I7HT A& |

FfUea 159 & AYHaART - AT (SY TS 31S) (NSQF T=MRIG- 2022) 3491 1.3.46



Ffieca 159 & AghaaiT (Capital Goods & Manufacturing)
oY (S TS 313) (Welder) (W&I)- e &1 aeefaferdt

firde - MS wWie IR AU Sa1Ee 3aR 38 Wi & 10mm HieT (4G)-(SMAW- 21)

(Fillet - lap joint on MS plate 10mm thick in over head position) (4G)-
(SMAW- 21)

IeY: 3 3 P 3id H MY Few g

« S0 fRUfY & Ies fpde du sarse

« Fdg B TME & AT e 1 ATE Y 3R ITBT FATeor w31

3T 1.3.46

e

50 ISF 10- 150

Fe 310-W

1.3.46

STOCK SIZE

SEMI-PRODUCT

MATERIAL

PROJECT NO.

PART NO.

EX. NO.

FILLET LAP JOINT ON M.S. PLATE

10mm THICK IN OVERHEAD POSITION.

TOLERANCE *1

TIME
10 Hrs

CODE NO. WW20N1346E1

131



®1d &1 %4 (Job Sequence)

o W R AR @ R 3T U SeR & F1e|

o ABR fFTR B AR R

o AUSIAES B o1 1T P e B 3R We Bl gl RRT IR @ |
o 3ffaRES °Y ST & for Sife Bl &g By |

«  3.15¢ 3ATCIS HT TG B R FNC Je B |

iz 33w d ( Skill Sequence )

« IAGCIS B We B! S W 45° F BV WR R IS BT @M
& AEId 15° & DIV R Gabs |

« 3AdIS Bl 971 1 g s Bl Fe W]

o W HITUS I IAB B

o RTR AT HTITIRT TP GIRT SR RT3 feuifore |

. T B UH BN 3R IGHT e |

3R 33 fRUfT & MS @e 10mm Hiers wR fiFde du sarse (Fillet lap joint on MS plate

10mm thickness in over head position)

IEIY: T 3UD! Heg BT

o NaRgs @l AT A 10mm MeTE FT MS W W fhae du sage daR & 3R aes B

AT SR it AfeT (Preparation and job setting)
TN BT Hreb Wie &I faU U WIse H M= T a FIe |
wIet B g B WIH HY AR AHR HAR R HTRd Y|
Y flhcie &1 AT & e A SR a1 R IR WSy &I ¢ e |
QAT g8 B 20mm T |
THS b SN, 19SS 1Y, THH, O 1S, e 3fe
TEA |
3RS afeeT & oy Sifd P Fely B
TH MS 3AdIS 3.15mm ¢ &1 997 I 3R 110 THRR Fie
I P
SAACIS Bl Ubs dlfs U5 X Wie P fFAR SR wie &t

G & Sid P IV Pl fgHTToTd DY, TR hex I UIST I FHhT gafl
gl 7 difSe 15°1 (Fig 1)

Fig 1

,,,,,,,,,,,,,,,,,
\ ,,,,,,,,,,,,,,, o
15° — k

——] e

«

WW20N1346H1

TAIS TS B 1 U BIET A1 b Y Gl B o8 H ygell
e fosTu|

RIfthT g O dfs T T Ferdl 3R IR 5T ¥ T B |

TH.TY. & YA Y Zaders 3.15 il g 3R 110 TR &
Y ORI I SHT B3 | Be, U HPT 3R We B! qdg & ai,
TS 3T §E AT 3| FAGCIS IV ggl § S e I & forg
SffEd 21

T TP Pl 33! a8 W fST |
3.15 fored) 3oiacls &1 SUTNT &3 3R 110 THiiTR Bie Je B

TR T Y Uga TFaT 3R i wie & e feR (Fig 2)
¥ o9 H U B AU & Y 3R We P Tag W 45 T &
TAGCIS PV & AU TH Hx dlicb Y wie ¥ fHIR & free
w91 o 9o |

IS DI 3D TRE T W B3 3R SN 1 FALEUI B, Y 3fsvape,
TRYT, A A 3R R 1 wWie &1 fga

Fig 2

5 ¢

o <
] ]
45°

WW20N1346H2

132 Fiea 15T & AYHFNTT - ITeR (S TS ATS) (NSQF TN - 2022) 31 1.3.46



Ffieca 159 & AghaaiT (Capital Goods & Manufacturing) 3T 1.3.47
JoeT (TG TS 3Mg) (Welder) (W&I)- wie ot desfaferdt

3R g8 TSR (4G)-(SMAW-22) T MS @We 10mm Hidt IR RiTa V- ge dige(Single
“V” butt joint on MS plate 10mm thick in over head position) (4G)-(SMAW-22)
I Y: T 3G P 3id H MY FeH g

« ¥ 19 F Ay I3cs We F e R F B

. Siis ® Hud R & &

- f3uifore e 3, gORT I, TRRTA

* TS B AP BY 3R g P a6l BT Y0 B |

O e
~
~
~

25 GAP ///4\\\ N

10

2 50 ISF x 10- 150 - Fe 310-W 1.3.47

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO.

SCALE TIME
NTS

SINGLE 'V' BUTT JOINT ON M.S. PLATE TOLERANCE 1 15 Hrs

EX. NO.

F+ @ 10mm THICK IN OVERHEAD POSITION.

CODE NO: WW20N1347E1

133



®1d &1 %4 (Job Sequence)

o WICI Pl IS & SHTAR SHTHR H TUR HY |

o I W B TP B

o WY BT IYGN B, 2.5 it e 17 791U [, Th IR W
TP 3R Y B TSTRE HY 3R T BR Bl P B

. fIEqU s & foru @il Y 3° e &Y, 541 fb Ex.No.

E32/3  far mar g1 16.

gt o3 {5 gram Ry v gU |

o FHUN B FWRI AT A TafRud B3

o TH 3.15 fnft iy &1 999 Y| Saders iR 110 TR
PC T DA |

o UM G A B TIY WIE 3MMh P 1Y T¢ I B! IS B,
TP Teh JHH Fe U3 U 1 o T |

DI 3P (Skill Sequence)

. W B g & SR I FT e R
T el @) twed & e e &Y v St &1
TR B |
THTE & fore FRIfthT R SR IR TR FTSHA B |
3t @1 grem & forg it wired #1 g B
. fEurore gERT wal difdT JAivE & Iy gard|
110 THERR $¥c ard 3.15 i Saacrs &1 ITanT oY
o JIRR HaRT I &I IR A & JHH S T H1 |

T 3NN D1 a9 4P GIGRIU OId ddb (b 3T 3 TS BT IA1G
TR A (DI ST ST 1)

3R g el # 10 finft Md vaey wie w Rivra 4 9e wiige (Single ‘V’ butt joint on

MS plate 10mm thick in over head position)

3IERA: TT AUD! AGE HUT

« RR P TR o1 fRAfa & 10 forf A1 MS @e R R 'V’ 9e wiige TR 33 3R I8 B

T UBR b SIS DI IUANT [a=ITe TRT131 Hi afcs T & g s
M W fpar S1d1 & S ¥d B, SeTs FAfr JE iR e
i IR i 3R S Warett iR S a o

foraret gl ot dfeET & fer)
[fér 3 T (Setting and tacking)

THSI B 2.5 iyt T 7y & Iry Rirad f s Sige & wud A
H (Fig 1) &l RRI R PIa|

Fig 1 2.5mm GAP

WW20N1347H1

3.15 it o THUY &1 TAIT &Y | eI 3R 100° TR &7
PIC T B

we gd Py 3

FHUN B HU RUTY & &b B (Fig 2) 38 ST $als W
AT B |

3Tt 918l R YR FH F1 & AU U oot afed
FIdA BT SUART He |

d%s ®e I (Weld root run)

TATEIS Bl YRIHT fdhe 3R We BT [dg W 3R IS Bi fa=m
T & BIc U DIV R W IHT1 A1fgU | (Fig 3) SAacrs Bi SiaRTd
T 3t RE W JW W 3R TS B NP Ic W TH JieT Al
eI U R o fore ‘gl &l afia | (3 3 3R 4)

Fig 2

WW20N1347H2

134 Fiea 15T & AYHENTT - IR (S TS ATS) (NSQF HNFRUG- 2022) ST 1.3.47



T FI daTs Y Q| (Fig 4)

amar &t FHEfa #3131 3 @ A AR ar are
8} 3T Trfge|

BT & THS & 3fd db AcE HY, 381 B & dIE W BT &G B
3R Ics BT e B3|

Fig 3

3/16" DIA———
KEYHOLE

WW20N1347H3

Fig 5

/v

WW20N1347H5

TP & 49 § 954 SHUd UTg o191 7 B o 98
Fg U i wme |

HSS-C-UISS HGITH B HIRID deg MHR & HIaR 3@ AT
=1feT (Fig 6)

Fig 6

WW20N1347H6

ST DI AP b AT a8 & fhIRI IR UISI R Id | (Fig 7)

i T B o B 3R aeE BT e di |
Fig 4 Fig 7
MOVE
§ O§/START
LLLL g o 5 %
STOP §
e g1 R AWMU (Weld second and third pass- :

es)

3.15 30aEIS 1 T8 BY 3R 100 TR B Je | g3 §U
SIS AP BT TN B | FAFCIS Bl des & g W o ol
ST 18U (Fig 5)

FfUea 159 & AYHaART - ITsT (g TS 31S) (NSQF TG - 2022) 14T 1.3.47 135



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.3.48
e} (TG TS 31g) (Welder) (W&I) - We ot dsfaferd

MS U137 g50mm SR Alerg 6mm (1G ) R (SMAW-23) iR ursu e s (Pipe butt
joint on MS pipe 650mm wall thickness 6mm (1G Rolled) position) (SMAW23)

ITY: 3T 3N $ 3id H 31T JarA gy

« AT F 1T urgy F F1e 3R 39 B
o gc AfRT F forw 2o sy

o ewH fafr & T\ ey

o 5o &Y ardt-ardt | T@ng

* B4 BT TG B 3R 0l BT FA8temor w31

P
2 @50 x 6-75 - Fe 310-W - - 1.3.48
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SNTS PIPE BUTT JOINT ON TOLERANCE *1 10 1irs
y M.S. PIPE @ 50mm x 6mm WALL THICKNESS IN
E 4’—(\1’//‘)—’7 1G (ROLLED) POSITION CODE NO. WW20N1348E1
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®1d &1 % (Job Sequence)

TISUl I T T SHTHR H H1C|

W3 UI3T & RR U3 BT Yt & THS I IR g1 =1 Tl
« fbIRI &1 30 ¥ 35° §a¢1 WX 1.5 F 1.75 oyl ¢ B4l
. TURU S RRI A TSTSEC 3R S ger &
T uEe & FUH 1 F o 2 urgdt &l afRyd |

UI3Ul &1 IRRAd HA & ol fheRTer a1 Wd 3MRA & a
UHTSd &1 ITANT B |

YRETED HUS U |
100 TR H3e Je HY |

Pira g d (Skill Sequence)

o WO BT IUANT S Usyl & " 2 i T g o
UG B gU i SicRrd WR 4 e T

. AT B b IS Piel Tb Holl 3G B 1Y FHE el 5|

. ST Y 3R G B o 2T % a1e Uy A A €

« ®CHAS T 3.15mme 3aais & 1T 110 amp ¢ H1|

+  UZY Pl GHTHR ¢ I DI I Ry & SH Y|

.« BRI db-ID BT ITTN HR AfST 58 Yo AT HRar gl

o AAIDHI TS Y ST RE g

. 315l o TATCIS BT ITTNT B GERT 7R RT3 ST
P M e T & JAF B

o SIS B B 3R e B

THEH UT3Y WR UTSY Sa1g5¢ 650mm x6mm dlaR Hid! 3fiaR 78 Ues Wiz § (Pipe joint
on MS pipe 850mmx6mm wall thick in over head rolled position)

IERY: T8 US| Heg BT

« 3R TS e USIEH § MS UIST g50mmx6mm SlaR At TR UISU SaTge dUR &Y 3K acs Y|

THT gRT IS 1 3T T SR A B |
T HIRAY I BT IUTNT HRP UIZY & 3id & T bl ol |

(Fig 1) 3R T30 & RR &) W13d &< difes T8 U39 3l & 1Y
FHR B

Fig 1

WW20N1348H1

TP UI8Y & U BR R 30 ¥ 35° 93d AR By, 1.5 ¥ 1.75
ot ¥¢ B &1 T a1 B1sd a-a 81s < | (Fig 2)

T B A B 3R 110 amp B B! AR HY

3.15 i ¢ Aoy Afig TH.TY. SaRIS (ST His
ER4211)| DCEN Ydtadl T YA &< |

P A ¥ U, 2 et ¢ U (Fig 3) & 91y Wt 3R & &t
BT IR UTSUl &1 TRRAd Hx 3R 3 Fig & 3@ 1w s/ar
TH B

4. 2 Torft I H1 IGATT HRh SRTA Bl offd By |

3TN Bl giee’ § I, ST b Fig 6 & faaman mar g1 glesk &

3d ¥ 90 &3t 1ur a1 45 30 F1ur &1 IuAT B |

Fig 2 60° TO 75°
—

’Q Esg‘ \7
< /ﬁ

1.6mm TO 1.76mm —

2mm TO 3mm

1.5mm TO 1.76mm

WW2CN1348H2

30 31T B 39 a8 37 [ 31T T30 ¥ 90 &t & ot R g |
gffEa &% & 3y we 71

TTHIT 3§91 919 BT 99 W AR | 3 4 Tl dh HH B | T By
¥ e SR PIgia & fo Fig 5 71 & T 1w} SR ad 3 |
fpR 3o SIS i famn &1 Jae 3|

Ugd U &1 SR &1 3R I o forg, fegfth faf o uam &,
ST 35 AfeT wWie B daad R H a1 81 S BT 3R 53 15
&3 & G2 101 TR U Selacts BT IUAM &Y, Ol &b Fig 6
feamn mar g1 ft 79 & AT SR UIgY &t Idg &1 JHIH 7 UgT,

Fed 159 & AYHFNAT - AR (Sg TS 3MMS) (NSQF RN - 2022) 31varw 1.3.48 137



Fig 3

A 2mm

o

WELD P

OSITION 1G

WW20N1348H3

Fig 4
1
i
B
=
Fig 5 _ —
3/16" DIA.
KEYHOLE \,
B
=
138

3P &AM 3T §U SR BI 3R fegu Y| Fig 6 H feamg sguR
1 SO UgTH W I Y| 3BT e A b Y|

TP AIYTS 7S W UIY & 30 3R WS | fOpr It ave o o
9 % fob UGl U QRT A1 51 9| 3RTA SAFIS bl shex & ST
i Y& AT YA BR

IR U (BT URY) 31R R U1 (R U) 1 3.15 fnf saiaers
BT IUTIT B 1 Y B0 a1 dehfedie 18 & Iy e foban
S Fobdl B, ol b afdepd wie AfceT & gl g1 Sl & fbaRT
TR & BT & 34 | fpeht oft o g amar &1 o € SiR freht
1t a1 3feR-de BT WR |

Fig 6

45°

!

e

o

PERFORMALL
WELDING IN
THIS SECTOR

o

ELECTRODE ANGLE IN HOLDER.

STOP
1.5mm

REINFORCEMENT |

COVER PAS
AREA TO 1

D g Vemm—

BE WELDED )
Ly S
\\——RHOT PASS
OOT PASS

1.5mm PENETRATION

WW20N1348H6

i 155 Fig 6 B faxarar mar g 1 3 1u sifiiean oS iR
DGR P YT B BT U DY |

& ST U GRT PR TR HAGRH ST 8, I ST SaRed BT
G Y| T B R-R TRaR 9 R Gigax dls |

Jdg P 2l & T Siis Bl e B 3R ITbT e |

FiUed 159 & AYHIRTT - ATST (g TS 31S) (NSQF TG - 2022) 31491 1.3.48



Ffieca 159 & AghaaiT (Capital Goods & Manufacturing)

oY (S TS 31g) (Welder) (W&I)- Weg ot desfaferdt

W 1.3.49&50

e fRAfe & Ra9 wha 1.6 firft At v @R 3¢ ¥gaa (Square butt joint on

stainless steel 1.6mm thick in flat position)

I Y: T 3G P 3id H MY FeH g

o RN ¥ Hte-1.6 et 91t wie R w 3w i e vyl

2

2

125x1.6-150

X04Cr19Ni9

GTAW-03

NO.OFF

STOCK SIZE

SEMI PRODUCT

MATERIAL

PROJECT NO.

PART NO. EX. NO. 49

SCALE NTS

&

BUTT WELD SQUARE BUTT JOINT ON STAINLESS
STEEL SHEET 1.6 mm - POSITION FLAT (1G)

TOLERANCE #1 TIME 25hrs

CODE NO. WW20N1349E1

139



®1d &1 %4 (Job Sequence)

1 3HR & AR S.S e TR I
2 ANH LI IRR %1 Y Hdg DI b D1
3 U SR Uag sfiaTss &I g & fog TdicH/sicbigd o
S qwTs B
4 gHMR XETE Wi 3R STl & SR Tl &l ug HR|
5 &1 & gadd fRUfd & I |
6 MErER faod Smafd &1 wH HY:
- giferag & ame & uRReor 79 & 0 H DCEN &1
JTIRT HR |
- 3 & A § URRE0T 19 & FU H SR T wfad
A1 BT ST B | YD AT 3T 1 BT IR

7 GTA 3fcET wiie &1 Fig 1 & 3aR RI1Ud &1

8 TIRCAZAGIS & UHR 3R MBR, He, T YdTg &R Bl 90
H 3R 3% T R Ve |

9 THIMTY W1 dR &1 999 Bl 5% Rafde= & ay
1.6mmf

10 7= I Y 3R T R UER B

11 feuiRie wge a1 3R & AfRET dobiis BT TN B
fOheR IR & 1Y Tl B

12 ITS 19 Pt TWhTs 3R AR B |

HRb B oIl g
Fig 1
COMBINES WELDING CABLE AND GAS TUBE
LOW VOLTAGE RELAY SWITCH
MAINS INPUT
‘ MAINS INPUT ‘ RO
4> 4> 58 854 FLOW METER
o OUTPUT o
WELDING SET ‘M REGULATOR
TORCH
HIGH FREQUENCY
HIGH VOLTAGE
H.F. UNIT
WORK
O O
L 1
SUPRESSOR ARGON
(ONLY REQUIRED
FOR ALUMINIUM)
— EARTH %
- )
z
&
CONNECTIONS FOR INERT GAS WELDING USING AIR-COOLED TORCH §
Pixra g H (Skill Sequence)

IfeT & forw e & el SMHR BT ITANRT HAT AT B |
TegHIH (95% AL 3R 5% Si) *RTT AR 1.6mmf &1 T B |

Fra &t 7€ IfeienT & SFUR adHH SR 37 TRTHNeR Te &1
19 Ricier & dfed o1 dR-eR @I |
U dahiid &1 Ta HY|

1RTd Bl TS 3R AYMA BT 10 F 150 3R 70 T 800 F BT R
o8 I W@ TR AT SId1 g

AT T B SR TFT HRAT YA B |

THUY AR S BT IUAN] HIb 98 DI 5 B 3R IS IS Y
B dl ISP S B |

140 Fica TS & AYH N - IR (S TS ATS) (NSQF HMU- 2022) 34T 1.3.49&50



Ffieca 159 & AghaaiT (Capital Goods & Manufacturing) 3T 1.3.51
oY (TG TS 3M3) (Welder) (W&I) - ©iwT ot aesfaferdt

Ture fRufa # 2 fanft Midt fiaa @1 2fic W DR Te sits (OAW-18) (Square butt joint on
brass sheet 2mm thick in flat position) (OAW-18)

I Y: T 3G P 3id H MY FeH g

« YR YT BT TdE A ATATS R 3T S B gr Y

« TP NHR fFIRT TR HY 3R e $ 9¢ dige F Fu A JT B

o Fiora 3R R s, T IR MR FART & el SMHR BT a4 B

. Tt JTRfSTE R W dc o3 3R 7€ Sige &) TH-des Y

« fPeR S 3R =UTET H) IRd FoT A 75 3R Sits P Acs BV

o AT B 3R TS P 51T B 3R dcs vl F g aes &1 FAfeor w3

2 150 x 50x 2 - CuzZn30-0 1S:2378 - - 1.3.51
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS SQUARE BUTT JOINT ON BRASS SHEET 2 mm TOLERANCE

{,} 4{:}%» THICK IN FLAT POSITION CODE NO. WW20N1351E1

141



®1d &1 %4 (Job Sequence)

. Wa A AU 3 & AR Wad &t 2e dOR HY

. e & fFIRI B feR |

. i 3 IdE! B UG Y 3R Al B SRS B Al I gel
gl

. o T 5 g SR g1 I & ferw 0.15 /A2 gara
I B

- 1.5 T o 3l RifdHH-51g B8 &1 994 B

. N A (SRA UHR) BT 994 | R Ae & T (KR
D JHI-THT TR UT3SR Faay H ol R e vl |

. wWel®l 1.5 il & T U & Iy e 3R T e

. rue ARSI wd Ie #1 (Fig 1)
1.5mme TR IS BT IUANT HRP b1 3R ¢ I
Ugd Wel &l Ui Ugd § TR R o | ¢ i g 50 findt
gt =Ryl

. 912 3R B dHIDG U]

Pixra g (Skill Sequence)

Fig 1

/ OXIDISING FLAME

N\\

— [

e

NEUTRAL FLAME

WW20N1351H1

OXIDISING FLAME FOR BRASS

. PeR A F! Ao A NS FNfF AT A9 & 3id a ugat
HEEETH

- ot I SfaRINT Bl O R W GO YT B

. T HFHT % B SR FAdemr &

. ARER BT IUTNT B Foih SHRITSS & YU Pl SR a4 A
CEL

Tad fRufa 7 2 firft M fiaa 1 wie W) Ao g st (Square butt joint on brass

plate 2mm thick in flat position)

IERY: TE AUD! AGE HUT

. gure fRUfa § 2 firft 7idY iae #1 wie R DR 9¢ SIS GUR &Y 3R 3 I

TP e Al Y B3 3R AT Uidd & Ths R T | Tihe foidh Bl
Y3t fe@ms S| R sefuTsy H TRifee delet aled &l Iy
RIS 19 & 1 &% o1d dab o Wlhg YU TS A1 g1 oY | I8
Ry diaet &1 2 31 des A F oL srazgs siiRfsTEion
T g1 (Fig 2)

Fig 1

[ HEAVY ZINC FUMES USING
NEUTRAL FLAME

SAMPLE PIECE CONE
HALF LENGTH

WW20N1351)1

AT et 3R A Y= HY 3R T9 I TR} G G I o o
TR T 8 S| R IS &I ¥dg & o= W g H ST o1l ¢,
g ial ¢ f Uo B1id 1 &1 38 g

@1 i) 2 A B UAE P BIB! BT AT ST 8 | AU
HTHI060°-70° 3R e S BT HIU1 30°-40° R I | (Fig 3)

WW20N1351J2

SATSY P10 I HH B A1 g1 | TH 7Y Pl HH B B g
T RE A gaT &

Uidd &1 reR ¥ Feber arel e YU &1 Qe H o A §9H &
1T U TR 1 IUENT o ST ARl

142 Fiea 15T & AYHFNT - ITeR (S TS ATS) (NSQF TN - 2022) 34T 1.3.51



Ffieca 159 & AghaaiT (Capital Goods & Manufacturing) 3T 1.3.52
oY (TG TS 3M3) (Welder) (W&I)- e ot desfaferdt

M.S R TR ¢ 3R AU Sige. guaa RAfT & dfeiT grr <fe 2 findt @id (0AW-19)

(Square butt and lap joint on M.S. sheet 2mm thick by brazing in flat position)
(OAW-19)

IeY: 3 3 P 3id H MY Few g

o 9% T TH.UY. TRISTERAT wad 3R 95T fiber IS 3R Wiad &1 IUGRT H3% WPTIR §¢ Siise
* TR I9 A Tag ATFA1sS SN¥ 3 RfSal Bt gv B

« TP & e A, fher s, W 3R /W g

* SIS B AP F¥ 3R TAT b Ul BT (A&7 Y|

JOB -1
. < BRAZING
(OAW)
[ | ]
3 ISST 50 x 2- 150 - Fe310-W 1.3.52
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS TOLERANCE *1 11 Hrs
SQUARE BUTT AND LAP JOINT ON M.S SHEET
—1 AR 2MM THICK BY BRAZING
—ﬂ» —++H— CODE NO. WW20N1352E1

143



®1d &1 %4 (Job Sequence)

. SENE SIUR e HI B R 7 H qfiya g & forg fRy
D B B

o OIS TcH VI8 & IIH B |

«  xfiec B a1 T U F TR a9 Sige & U H I HY

. Aa, fheR e, T IR, TR g |

o SHiRfHUr @ Ye B

o SR 3R T DI YN B

. xficy 3R Sarge TR B FHT 800°C R Wit Hi|

o T PR S B TR B gAY 3R feR IS & Sarge #
fOgam arfe et &1 3fea R gHfEd g1 9|

« s # 9gd o1 T e 3§ w1

« OIS & $Had Th IR J I DY

PR 3gpH (Skill Sequence)

.« SIS PG B SR YT 1S I 97 Qi & e SR o1
H A o ofR I sue & forg fAfteror w3

.« IMOM P IFTIR U dia 3R T Yidd &I et daR B |

« AR P ST Y IdE & HTHISS BT WH HY 3R gel |

A AR 5 3R 1.6mme R s fher s |

.« fheR Ve WR Ty T

o SffafiERr A e BRI

o HI¥Y Y4 B WA P o IFAd D10 BT IUART B §U
TG & 1Y SIS 3R fheR A H R B |

o T AR DY W B 3R el |

. S o Al BT e B

2 fipdt Mt THTy e W TR SR AU warge 3t i (Brazing of square and lap

joint on MS sheet of 2mm thick)

3IERA: TT AUD! AGE HUT

« 2 foef} A1) THEY YT R TR 3R AU SO1EE aUR BT 3R Sel BT

THTY e @1 afSiT (Sfa-1) (Brazing of MS sheet)
(Job-1)

T & SR 7 P aTefiesRur | s & forg iiRfte o wm
1 IUGNT a1 ST 81 Fig 1

N U1 SR fheR 1S &Y HI0N TR T 71 § it fas Fig 1 &
feamar ma B

S T % forg 0.15 fosum/AH2 gaTa & WY AR 3 HHR &
AoTd &1 IGANT farar ST § aifeh SMyR urg &1 faamn gt
ST B, Afeb T 800 feuft Ve ae 7 fban S 21
TH 1.6mmg RIfTATH ST HRTa A BT IUTNT fobaT ST & ot
eIl §U HR19 e1q & Yo UaTg H Heg bRl g |

@ Pl T IR R ARG Y 3R Wil & RRY 3R Hg W)
3@ H Fig .11

ey &1 T8 aIHH R Wele HA 9 fheR fed &I I8! e
3 1ftan/ e ¥ Heg firerdt 8 R srest e frardt 81 Fig 1

Flg 1 FLAME IS
SLIGHTLY OXIDISING \

ROD IS KEPT
WELL FLUXED

WELD BEAD IS MADE BY
ALLOWING A POOL TO FORM
AS THE BLOWPIPE IS MOVED
ALONG THE SEAM THE
DEPOSIT SOLIDIFIES

BRONZE WELDINGMILD STEEL SHEET

WW20N1352H1

THTY e & SATaEiepur a1 3ifd a1 b & 17T &t bl pad
frue areft +R1a 37S a1 g o R R fobar s =nfgul

Ot g3 Ya RAIUd a3 & STe, ST 9T &1 H1RI% U 3 o=
BT 3TARY S & oy & 1 AieT I1 aTo o feram Wi 8 (Fig 2)1
3 ST & fUraaE & e iR ¥ WR19 &t 38 & R 3 1|
Ifd ST I A 3R Teh TH AT MHR UT 63 & g
G B o foTT sivs &7 1 & 9 3|

WW20N1352H2

BRONZE WELDINGMILD STEEL SHEET

3T & ofd H T ¥ g & U 1R1a D1 B8 B sifad foig W
freren gt o & SIST Sl & SR & a9 o off & g1

g B ST Y g9 & forT R aee WR st ot sioger ofk srafRry
UaTg &I §CHI MaF ¢ |

STYR YT & 1Y URIF T P SFad Hay F 1T S &1 S

3R WRTT U1 gRT I 518 o | g TR/ 3fe S aes gt
DI Sl B

144 Fiea 15T & AYHENAT - IR (S TS ATS) (NSQF HMFRUG- 2022) ST 1.3.52



Ffieca 159 & AghaaiT (Capital Goods & Manufacturing) 3T 1.3.53
oY (TG TS 313) (Welder) (W&) - ©iwT 3t desfaferdt

Foe TR (1G) (SMAW- 25) T 6mm HIdt FRe TR We IR RivTa “V” 9¢ Sige

(Single “V” butt joint on cast iron plate 6mm thick in flat position) (1G) (SMAW-
25)

IeY: 3 3 P 3id H MY Few g

« PRI B IR B, PRE TR W FT A< Y 3T Ies | e
W B UEA A TRA HT A 3R S B 7 e o

 ZATCIS BT TYT Y 3R BIC AT B

* SHT ®¢ ¥, ORI AR HRT T R & gerar @

o ot B 99 B ST | T a g¥ B

- 3l & fre st &1 e 3

2 150 x 50X 6 - FG 15 1.3.53
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
S(I\i"?'gE TOLERANCE 1 ’IT:I"\AES
SINGLE "V" BUTT JOINT ON CAST IRON PLATE
ﬂ* @} 6mm THICK IN FLAT POSITION (1G)-(SMAW-25) e o e
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®1d &1 %4 (Job Sequence)

o IR ATIR WIS We TR B 3R R &1 A6 Y|

o WA IR SR BT IUINT HRP qAg! Bl ATH B |

o WC Bl aHad R H TasHe H R 3R Th e 1 2.0mm
Y 3|

«  GTA I @i &I oA 79 & e o1

1.6 finft soacrs iR 2 finft 4R19 AR &1 9T Y

P g d (Skill Sequence)

*  HISET 60A Pl 90A TR IT HX|
o P P! WG 3R Hge|

« T 919 AR 3R Udh URR T &, AT o fb ass
P IR 9 TS B oI db fUgd omd |

o IR Wad gAY IR B! e 79 s 7 G|
o IS el B R B

PIE TR We W R ‘dY ge Sige (Single ‘V’ butt joint on cast iron plate)

IEIY: T 3UD! Heg BT

o BT ATHRA W TR RiTa d” e Sige 3aR Y 3R A S|

fFIRI B dda ®¢ (Bevel the edges): A=A a1 e gRT
PRI BT 30° & PV TR dad B | ¢ Bl DI 1.5 fidt (Fig 1)
U W, h1d fHARI T 9o i 3R 3l I YHTaT gt 11
@ 7 5 gbar 21

PREPARE EDGES BY FILING, GRINDING OR
MACHINING AND SET PARALLEL 2.5mm APART

WW20N1353H1

Je 3R 3P AT (Set and tack weld): THaw fUfd & Sig
DI TR T 3R Fe 79 2 it s 3|1

Fig 2

ENSURE EVEN HEATING

TEMPERATURE ik,
SENSITIVE
CRAYON | N
MARKS & 7

PREHEAT PLATES TO 300°C USING OXY-ACETYLENE
TORCH OR FURNACE

WW20N1353H2

Siig @1 Higle #¢ (Preheat the job): ifail-ufifed= wH
BT IUANT FHRab Siid BT 300°C R Wele HR (Fig 2) yHf a1
BT IYGIT HP ATTHI DI oird B | (3R 3T 3R 3T g RRY
R P A | (Fig 4)

Fig 3

UNAFFECTED CRAYON MARK
METAL NOT UP TO
TEMPERATURE

~— CHANGE IN COLOUR
INDICATES METAL IS AT
TEMPERATURE

USE OF TEMPERATURE SENSITIVE CRAYON
FOR TEMPERATURE MEASUREMENT

(3a)

TEMPERATURE SENSITIVE
CRAYON

T

PLATE TO BE
PREHEATED

CRAYON MARK
CHANGES COLOUR
WHEN PLATE
TEMPERATURE

REACHES 300°

TEMPERATURE SENSITIVE CRAYON
(3b)

WW20N1353H3

146 Fea Tgw & AYHFNTT - AT (S TS 3MMS) (NSQF RN - 2022) 31aRT 1.3.53



Il &1 98T (Deposition of runs): GTA Sudcls (FH
gIZSIo) 1.6 it oy &1 7 B3| 3R DCEP & W1y $ic
®I 60-90 amps W JT HY | (TAICIS + ve) AT T dals &
Y 96 D1 3G & g 80 & & gaacls HIU & 1Y A oIS
Jadt g1

TACK WELD
BOTH ENDS

PREPARED PLATES SET UP FOR A SINGLE-V BUTT JOINT

WW20N1353H4

Fea 159 & AYHFNAT - AR (Sg TS 3MMS) (NSQF RN - 2022) 31vars 1.3.53
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Ffica 159 & Ag®haiAT (Capital Goods & Manufacturing) 3T 1.3.54
doeY (S Us 3rrg) (Welder) (W&I) - ®ieq ot dcsfaferdt

THTH We TR 341 1o 10 ot 7idt (geit-01)(Arc gouging on MS plate 10mm thick)
(AG-01)

IETT: Y 3T & 3id F 37T FarA gy

* ZATEIS BT TG DY 3N TTAD AT F FHR HIC AT BY

« TR foraT YRS HRAT 3R I/ T AT

o TR B AT B 3R ITBT FAdteor w31

1 100 ISF 10- 150 - Fe310-W - - 1.3.54
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS TOLERANGE *1
ARC GOUGING ON M.S.PLATE 10mm
E ] {fjf% THICK IN FLAT POSITION. CODE NO. WW20N1354E1

148



®1d &1 % (Job Sequence)

« THo! Bl [GUIT SMPR & SIAR ffgd B SR I

o heft Yar IR AR @ iR UE Y

« e Pl ey P Rufa o 7 |
10 fredt Tt wie & forg 4 findt oo Saaets &1 IuT &Y
IR SR sAIS THERIAD (SRALTA) FHT 77 HR|

« AC T1 DC gHi #=fii & forg 300 amps e Te &Y 3R
e DC &1 IuANT fasa et § df DCEN |

P g d (Skill Sequence)

«  fOR®T $IU1 @A §U WIE & (IR A Y& Bl

. 9 fUad geim uTg R 81 ST Ot B0 H SR FH Hb
G Y SR T8 B UTg P g |

. S TS T 36T 8 o el g8 Urg oY 8eT S 3R W Y
3T 3R TS JI A R IR S|

. TGS Bl ol F ey ofiR TR o &t frifaa |

o SHTREA R B 3R TSR G B IATH B |

o TP ASAS, THM TERTE AR THEUT BT FRIe |

e fRufa # Ty wie 10 firft #9idt w3 MfSiT (Arc gouging on MS plate 10mm

thick in flat position)

IEIY: T YS! Heg BT

. gHad AT A 10 it A MS wie W 3rdh MI™RT dIR B9 R B

TPHS AR BY (Prepare the pieces): T &1 I gHel i
f3U 7T A & SR PR @ER F1e | Jdg) B AE B
T Weht T 1 fifgd Y 3R T B

@IT P B1Y U KT & g W |
SATEIS BT I B 3R HIe A Y| (Select the elec-

trode and set the current.)

4 i I BT T 1 10 B 9 wie & R i saswie |

AC TTDC m/c # 300 amps e ¢ B3 3R afe DC BT ITANT
foan STaT 8 Y (We Iiaie) 3aders fRifea (DCEN) Ie a |

We &) ST AT (Gouging the plate): W & Ui &1
T8 WR 20°-30° 3R 90° & HIUI & WY fHIR F TH BR B
3R AaEIS 1 EFId FR (Fig 1)

19 AR

Fig 1
=

ANGLE OF START

NN

| )

WLN1359J1

ANGLE WHEN GOUGING

TRAT Hed THg IR TgA |
SR g1 g o g RIfd g1, SAATIS YRS B HH I IR
PI0T BI 20°-30° F 5°-15° & &id HH B |

a1 T1g S gavic & SAdCIS I W & aTs U dT3 3R HIfHT A
& 1Y o Y

RT3 ¥ i oo &1 $1u 95d aiftre @) 781 8,
IR 954 TGRS b WA A § |

W gRem & g Awdt 32 3R A1 1S 1 38AAT
Cd)

TS TS I @ 81 Ueet U g9 SR Wl B 3 3R TS
T W R Yl |

7y, T & BRI AN I He F SR, 3AFIS BT ol I 3
FQTY 3R TISHT TR 1 fFifd &3

TP JAM TS 3R TERTS B! ATel U B & g Saaers &
HIUT 3R T BT FRR §91E T |

TSR ds! B AT B |

ToRT o1 fFAdteror #3)

TITSAT Y ferepTS, TeRTS 3R Uhveudl &1 oiid B |

FfUea 159 & AYHaERT - AT (Sg TS 31S) (NSQF TG - 2022) 3491 1.3.54 149



Ffiea g9 & AghaaiT (Capital Goods & Manufacturing) 3 1.3.55
AT} (S5 TS 3M15) (Welder) (W&I)- ®ied &1 acsfaferdt

ure fRyfa & 3 firdY widY vegeiifoaw =fte wR ek 9e sits (OAW-20) (Square butt joint

on aluminium sheet 3mm thick in flat position) (OAW-20)

IeRY: 3T 3T & 3fd H M7 FerT g

« fFRI B W% HA & 91¢ yai Fe A9 arelt 2fiey H Ae
« 1A P ATTIS ATTHE TR U | TRH B

« ds TegHifrw g HYw

-« its & ¥ Ry AT et @1 S g oY

« IS GBT3 GRT Acs A TR ARl P g1

. des IV & forg Frftamr a1

2 150 x 50x 3 - AL.199990-1S:737 - - 1.3.55
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
s SQUARE BUTT JOINT ON roLeraNcE 05 | 121
ﬂ 4& <, | ALUMINIUM SHEET 3mm IN FLAT POSITION.(GTAW)
,,,,;777 }}yﬂf CODE NO. WW20N1355E1



®1d &1 % (Job Sequence)

1 SR $ IR e FI Rl a=fia d &1c|

2 3T & fFIRI & AHR MHR & U 3R Wiz a1 |

3 HE T araR 521 3R TR gRT wiel &t g &l SteR
3R T B |

4 We TR A B SR F UR Uee RUfa 7 1 9 2 fnft w=e
9 & Y WIAR ¢ Sige & & H I B |

5 YRETHD HUS U |

6 Fig 1% R 3UR e e & gHI RRI IR &% Ies (7aH
10 foreft darg) |

7 AfcET 29d Ui / B3 §S TSI R ¢ des s Sife I |

8 2.4 iyt S &1 ITATT HXh a¢ SIS Dl des B | TR e
AFET TH-i1p BT IUTNT IR §U ORDIT-H Foa IS |

9 IR &k 90-100 TR / 18 ¥ 20 3MTd A, 2 ¥ 3
T & T TaTg SR 2.4 et § arer fdem & fae afedn
FRC P ARG B 3R 3T TRAHR TS T IUANT T
I SHT Y|

P g d (Skill Sequence)

SRS 3R 120-150 TCHHTH / 18 ¥ 20 919 dieew, 2 J 3
TATA & T AT 3R 8 § 10 it § srer Aeven & faw afeg
B DI AN B 3R ST TAHR WIS HT IUTNT b A
DI AT B, S Afes™ § e & e wie T ik o 9e iige
3% ol BT HI07 180 330 W g1 =nfeul

Hfb GTAW Ufchal & 5 SIS DI GX P B &HT T8l o,
wic 3t ¥ag ¥ d Whd, S, e, dd a1 YN &1 91 631 9gd
He@qul 8|

Fig 1 TACKS

3""11

WW20N1355H1

SETTING AND TACKING

10 TP BRI SIS TH B 3R Wel BT guf JaT iR I8 dd
& T ur H¥
11 T &I IER I I AP B |

12 3feIPe, SAM a8 HIHRH, UfFeeH, feweie 3R sry st
NIHIEd & iU aee s Silse & RIS $ |

TS HIhT IR, Gedldrvl, U6 3R Has Uid o &
fore T=Ia & o T WHE A TR S X |

51a +ff T AT dcs TWed ¥ 96 81 9, 79 Ue1 WeR W BT IuaT
B3| M ¢ & afe Tar e fpar o 8, Y areR wis sfafia &)
1 Y418 U THH g1 R, o aes 3R e/l &1 argHea
TGN B TehlT |

Ffiea 159 & AYHaERT - ITsT (SY TS 31S) (NSQF TR - 2022) 3491 1.3.55 151



Ffica 159 & Ag®haiT (Capital Goods & Manufacturing) 3T 1.3.56
oY (S5 Us 3rrg) (Welder) (W&I)- e &1 aesfaferdt

Fa digT Thd “di” 9¢ Wie Sgad 6 it Midt wie &1 wiwa af&T (Bronze welding of
cast iron single “V” butt plate joint 6mm thick plate)

IETY: Y 3T & 3id F 37T FerA gy

« AR & Tl TR 3R e @ &1 fafts &1 ag7 &3 3R uga=
« AR F G e ufthar A sHuTEY 3R fbeR e # BT B
o TP B3 3R Acs H Sl BT i S

6
30
30
90°

2 150 x 50x 6 - FG15 - - 1.3.56

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SNrs BRONZE WELDING OF SINGLE 'V' BUTT JOINTON TOLERANCE +1 | 13 Hrs

. 6 mm THICK CAST IRON PLATE IN FLAT POSITION.
«5» @ (1G)-(OAW-21) CODE NO. WW20N1356E1

152



®1d &1 % (Job Sequence)

. B P THS P! Jdg B ad, W4, Tt § Ip Y 3R afe
BIS Bl I WISIer/dgeR SaTgs Bl gl 3|

. W & (BRI & fas (Ua &1 forRT aT) 90° & wfthfea
DU FHITH V T | 9 ot fBARI Bl T R

. Hiora = 10 g

. T TP AU 3mme 3R T F F AT 5mme & Riferpia
S fheR VS &1 T B |

. I fo SR vaTe 3R 0.15 fasan/anfi2 gara s e
B

. o Iam @ ugd Wit qRem ranfat gifdd s

. U SRISTIGHT Tt H He B

- TR BT fiFeR Y § GaTeN USSR & WU § @y | R
25 firft & T WHH F¢ 10 & 1Y e & aH1 RRI R
I B

- PR BI30° cAM W IWd U TS 3R B ddH1d AR 3mmg
fOheRR WS BT IUAN PR =€ I DI AT B |

P g H (Skill Sequence)

. SIS TN I U IS B H! fheR Aed J e w1 gfda
Gl

. o UT3U Bl THeR HIRF SR IS Bl Pl pad Y& a1 T
qH TH B
T AT B Hied AfeST P g STUR urg H! e
TIGH T 2|

. TP IE N AR e T & a8 5 foreft frer e
BT IUART B G I o] B |

. AT &l fheR Hea d W, a1fds ifidmad 1.5mm AemrRidc,
331 U Wi fird 9 |

. TAag & R off 3Ry oY gerd §U SIS &l Wi Y SR
ISl T e # |

. e geayuf B 1 afe wif sroafe ® @ B urg ade
1 1fie e BN 1 Sl | varfed Tt grt

. 3fAfe THf F BRI B U HfE WaF T J yared
TRt 3R S & et it

6 firdt Uit = AT Wie W Udhd ‘4’ 9 Wis 3t Hid AfcST (Bronze welding of single

‘V’ butt joint on cast iron plate of 6mm thick)

IERY: TE US| Heg BT

. 6 firfY A1) PRE MR Wie W RiwTe dY 9¢ warge &1 dur) 3R wieg afesm)

Sile 1 30° &b FepTd b Y Y B | ftheR IS &1 Hivr 30° A
40° R TG 3R fbeR I B V R T84 1 fpar 3|

SAUTZY & B B 60° F 70° W FAE IQ¥ 3R AT 6
MR T ¢ 1 (Fig 2)

3mmg fheR (8 & TY =¢ I 3R 5mme FaR s & Tq1y
AR T 1 B3| TH WR1T B TS F 3id DI USSR B
JaTg H §R-9R g4l

Fig 1

BRONZE WELD DEPOSIT
~FILLS GROOVE AND FUSES
/ WITH COATING

COAT THE SIDES OF
THE JOINT WITH BRONZE

TACK

L cAP
BRONZE WELDING CAST IRON
MAKING THE COATING AND DEPOSIT

WW20N1356H1

Tl ET B! By ST H MR B Faat 650 foult A’
Teb 7T b1 ST © SIR 38 g I8t Sl 81 39T e
Pl SH D GHI SIS B Jdg! Bl St & I ATHIT 20 e
T WR1d YTd P! b R b 1 A fban e B, we g

FXA1 ¢ b I8 Wel ST A ST gan gl Fig 11

Fig 2

SINGLE - VEE 90° CORNERS
OF VEE SHOULD BE ROUNDED -
(ALSO ROOT EDGES) /

SLIGHTLY OXDIZING FLAME, CONE
3mm AWAY FROM MOLTEN METAL

TACK WELD

ANGLES OF ROD AND BLOWPIPE
FOR BRONZE WELDING

BRONZE WELDING CAST IRON (ROOT RUN)

WW20N1356H2

FfUea 159 & AYHaART - AcsT (g TS 31S) (NSQF TG - 2022) 34T 1.3.56 153



TR YB3l foig TR Efie 3R Uas T Iuoidh des S o forg gafed
W14 4T Sfe | T¢ A T &H ab 39 A &I AR arexmn
ST 81 Fig 2 YR1G 4T §RT S8 Y% AT ¥ SR TR
HIR WRTG YT STHT & g Jarg- |

5mme fheR s B Tt RSN TaH & Y T |
TETHR I I DI 3! IRE IS BY 3R Sige & 3fd ad 1.5mm
SRl 3R 33T sts Ut H | Fig 31

THST IH B 3R SIS & a1 R Gead SRS Bl geT 2|
TS SN I TR/, Ui U 31 & forg sire a1 e &3 |

154 Fiea 1w & AYHFNT - AT (S TS 31MS) (NSQF I=NRUG - 2022) 31ART 1.3.56

Fig 3
SINGLE-VEE 90° CORNERS OF

VEE SHOULD BE ROUNDED
(ALSO ROOT EDGES)

BRONZE WELDING CAST IRON
DEPOSITING SECOND RUN

MAINTAIN "TINING' ACTION
OF THE BRONZE

SLIGHTLY OXIDISING FLAME.
CONE 3MM AWAY FROM
MOLTEN METAL

WW20N1356H3




Ffica 159 & AghaRT (Capital Goods & Manufacturing)

T 1.4.57

TS (S=Y TS 3M3) (Welder) (W&I)- aAf&ST ot darst

HTYA & IUHVI ®t gsfeil (Handling of measuring instruments)

IERY: 3T 31T P 3fd | 317 I8 HR Ihd §
o gl YR & AU T SUBRUN Bl UTH |

T ot U (Steel Tape)

T AU aTdT <Y Hed a1 Wiked o Ad H X9 ddid Aed &
IS YT BT ¢ | SIS HSrd Bl 8, HTHAR WR Ueb Aolgd BT
& o # | et gt 1 AT & fore 20 w1 ST Ifud wetdar
& 1Y fopaT a1 8 1 3 Tt ol b WY by T AT Y SRt b
I H 3ifs gaen ueH FRa B

A YR 3RR 3 ¥ 10 Hiex ofd 81 8, graifep 3ifiep wiag,
S 30 Hiex, Iua g

Ps BIcl fHwl & IIY 3R BT A IHT | Tg HIHS HI s
(3R W 39 R fifga)

) | IR ST 77 F s &R UI far o 21

Fig 1

RETRACTING HANDLE

BLADE STEAL OR
PLASTICISED FABRIC

U BT IUANT T (Using tapes) (Fig 2)

u ) Hifes a1 difes iR Shifad (wie 3R $9) A & oM
H Ique faan S Wb g

T U BT IuTnT Af¥epi fRUfqar # forar o gobdt §, afee
BT IUTNT Fise WR AT A 3R 3iT9-T13¢ A o4 & forw
GRS

Toh Il U R T 3fd g 3faR 1 16X AU o GHY Hd Bl
e & for erfagfef wear g, 3o s Tg & 3 e Agayf
gl

2y e &1 IuanT Wt UHR & A0 SR SHd! daTs B AT
¥ iR Seeta a1 & forg fawan s 81

¢ 97 ¢y FuH &1 SUINT B H1 - 1Y 3 Ffedl &1 gard
FAT S SN 9 BIelT & O W & BT STINT IS | Tals o A
8 & for faman e g1 Iy €, gHEER Udel B 9dld T4
AT ST el B 1

R FAwRE (Vernier calipers) (Fig 3)

TSP I (HFT) & SHTARD AT 16T SN &l Held &0 Y HIo=
¥ forg T IR HAR o1 AT fasa S B

I AR FeftiR § U Ffdd SiaeT oik U Ty a1 &t gl

CAST OR PLASTIC HOUSING

LOCK BUTTON

SCALE

N N \ )
R
\ MEASUREMENTS

THIN SPRING STEEL BLADE

WW20N1457H1

END HOOK

? foraes Iy T Tt ASUe S Thdl oI I ol g

W& 310 IR BT SUGNT BT JHI B &, o Tg 3ag gl
IRT:

DR A DY
Teh SUger YR&HD el o | del
Th QRE(D STeRd H 3T 77|

Fig 3 FIXED JAW (EXTERNAL)

/ FIXED JAW (INTERNAL)

o / MOVABLE JAW (INTERNAL)
w

IS
SLIDING BAR
~
|~——-— DEPTH GAUGE

DEPTH GAUGE

SCALE (mm)

MOVABLE JAW (EXTERNAL)

T-SHAPED FRAME

WW20N1457H3
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Fig 2

MEASUREMENTS START AT INSIDE EDGE

TYPICAL TAPE ENDS

HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘\\\\||||||||||||||I||||I|HH’HH’[

W’HH’HH’HH’HH’HH’HH’HH’HH’HH’HH‘\\H‘\H\‘HH‘HH‘\H

END HOOK COMPENSALES FOR METAL THICKNESS
WHEN TAKING INSIDE OR OUTSIDE MEASUREMENTS

END HOOK HOOKS
INTERNAL CORNER

INTERNAL CORNER MEASUREMENT

TAPE RULE APPLICATIONS

END HOOK MEASURING OVERALL

BUTTED INTO AN

EXTERNAL CORNER MEASUREMENT

WW20N1457H2

Tt A1Y (External measurement)

UISY & Ueh Tebs & STe<1 oI & AIUA & forw afvfaR el a1
IUONT B & forw s RafaRad srf s gl

FAR SN (SEST) DY @t
Sl A @R A ST

e HelltR SaS! & &g Uy &1 ¢hel S|
SES Pl U13Y A H TSl dv:

i Sias &I UIRY & Th RW J e, i gdad Sas &l
UT3Y & IR} IR FRIGHHT 3R bR ATeh-p ) Had §U Haad
TES P UIZY Bt IR <&l USY ¥ HellR arug o o | fhas
R affaR Wra W HfET T &R Rapls e

Fig 4

PIPE

LOCK SCREW
FRAME SQUARE
WITH PIPE

HOLD AGAINST PIPE ‘i 7

LIGHT FORCE
ON SIDE

VERNIER CALPER

WW20N1457H4
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3@ AT (Internal measurement)

TP IR HAR F 1Y T Ricisr F 3ieR (aR) SR B 710
& forg st 9 &rd &1 g

TTeh-Tp B aiel BT 3R R TAZS IR B! FAfdd Sas! &t 3R
Yh el | TARD Sas! @ Riciex dR H 9|

TES B! dR T H TSOIE

TR & FAATw fRRR TS B Udh a1 fhr TWEs 3R Haad Sas
B IR & I REB A ST R W3S TR AST 1§ T 3R
Al TP D SO Ricisr & IR F 3fidke Tasl &l d| fhas
3R affaR Wra W Af$T T &R Repls Y

LIGHT FORCE
ON SIDE

Fig 5
HOLD FRAME
SQUARE

HOLD AGAINST
BORE

TIGHTEN
LOCK SCREW

WW20N1457H5

FfUea 159 & AYHaERT - AT (g TS 31S) (NSQF TG - 2022) 31491 1.4.57



Hifew Agwier (Metric micrometers)

HISShIHICR AT ATl SEEHEH § S el AU o obi 31l Gd €
T8} AIgHIHIeY (Outside micrometers)

HIYA & e STe ATgshiHieR &1 SudT faa ST &:

1 9 N

2 Rfgd Ft e

3 YN &1 ofaTg

3 fafte oMPR & B # IJuas ©, graife ot SeR! § U6
1o B AT Bt B o R o 4mi ot T e it St R
S AP & UTT (Parts of the outside microm-

eter)

T a8 AR U U-3THR & hA & &1 g 8, e
TH RR W 3 gt 8 3R T W gidt g, B srdia
IR fsd & Ao arat Bt & o & Igared & afla s

% fore U M e & Arem ¥ garn T o wid W vgE

I9eRH fifgd 8 98 hH I 91 88 81 3iF & SR ftbe g1
a1en frad, fUsd & WR1e R 3 1 811 8 1 717 & R U6
T TR YT B B AR 3 P AT JgaR AR HY
I & AT HTT STl § | e T FAT Qe 3 aTe fisa &l &t
I BT TP AIPT UGH AT ¢ AP ARPIHICR I TS & T
T ST o ST 9 |

ATSHIECR & T T &
1 BH

2 3

3 fUsasiRYs

4 g qrRA

Fig 6 =T\

¢ B
P KNURLED
FINGER GRIP
2" --‘-‘-"==-? ® o
£ .{35\"‘.“ >
o)
)

[~ ANIVIL
{ / BARNEL
W FRAME

OUTSIDE MICROMETER

ADJUSTING
NUT

EXTENSION ANVILS

LARGGE OUTSIDE MICROMETER

WL20N1457H6

UTEHIHIER BT STIRT HIAT (Using a micrometer)

T ot 3o a1l HIehIHICR g | ATSehIHIeR &l Th 81U U 39
UHR Udhs:

e & oUe S IR Ugal Il & T geb I Ude 3R
oz arot et iR et Fiferat Y B & IRY SR AUTHR
ol ¥ Udbs |

R Y aTTd ATER 3dId & s B WS Bl e db §3T4
9 & o 3R ST 99T 7 81 9 foh a¥g ! ST o Wb |

TG S aTelt ¥ B 30 G 81 U Aol § Uhs, 3R a¥g
B A & dg G |

A B X b AL B IR TSSRE Bx:

ad &1 9gd &H A H SR Ul g1 519 A [0 gedhl UiaRiY
EERRE R

I DI AT A geT ¢
fRisd &I dlfdT1 {5 q T B3 | ATSHIHCR IR Whd Ue |

Fig 7

FRAME SUPPORTED
BY THIS HAND

WW20N1457H7
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Wy (Squares)

fafor ST § B8 TR & avif(THTa™) BT JuaNT fohar ST 21
fAfYd THR Fad 100mm a1 ITY 31 F IS TS ard
TS ORI & a7 ¥ AHR 1000mm ¥ S &ie daTs aral
TS We ¥l db Bid & | THIT 3R e YR f amues =g
Y Iy fobu S €

T3-THIR fAfid SMepRT & Iuas § 3R SMHAR R T I a4
B3 ¢, graiifs Wieb & fore wreeht & U & wegrifgy iy few
3 AB T B

TP WP IR TS F TN 8, ATHIR TR SHTHT-ITT 1T oI
g IR ol o911 & o v 1Y 98 I €

3 (Hed & TF ¢Hhs U 99) J 9gd BIc Uele aif -1 off
TP g

D3 B el Usdl [ a7 1 =0 71 §, s SHIM Wi & 90
i R wdtes T e g |l

FolfaRY & T8 - TaR &1 IUART 4 B (How to use an
engineers’ try-square)

T SOl BT TR-WPRR T Jelh IUH ¢ forept Iugh
ﬁ’_CITGIT(‘IT%:

B D D fhIR TR JHDIU WR T 13 AT JHHIR A3
P UH §Gd ! Afed B T0T Uh SRR B TSS B Ada!
B gHAT T GHIT B g B AR I T8 FAB I (90°
HI0T) Bt ABRAT DI Sl DR |

Fig 8

BLADE EDGES STRAIGHT,
FLAT AND PARRALLEL

STOCK FACES TRUE,
FLAT AND PARALLEL

ENGINEERS TRY-SQUARE

g

SQUARE

N
ASSEMBLY /

WW20N1457H8

fBre wr (Sprit level)

fufte d9a te ga § o Iuah g8 $fid & & fou fean
ST & o Uap Wi gt & w1 ford= GHMiaR (dad) 31 daad
() B 1 T FRURRe T o) SHhT T dad & 3ieR fRa fRufke
TiegeH  firerdr g1

fRufte Aqa FTITMTHFA T (How to Use a Spirit Level)

1 f5RI g Wit foce e ok it &1 gerd gu, WR & 9
F

2 daR & Fad R R T a8 91 a1 |

3 Jad Pl Ude drfep A arar X 59 sy T =i fHAR &t
fafgd e & 91y G| e 990 Fx A 8, @ ATUPT Ada
e B afe et & ug fetaeu gul 31

4 Aqd B! 39 95 P! g W W e kg sm wgt afawr
(Tesfst) e ared €1 gfdd &% i RaRe egm ag &
FAMR gt ¥ | g bl fIRe @ & FW R T

Fig 9

WW20N1457H9

5 3o 3ial oY Fufie oge & dadt W W | we AfEm N &
forT 1o U 31 o R |

6 @ < fr Uik og@ & sicR 99 Haf 31 I I8 oq@ W
e & s B B, A ST a¥g IHId © 13fS Saa anaf
& grfl SR B, 1 U] a¥g e ¥ 91 fi2 B SIR el 3
Ife I TTseH & I15 3R &, O 3MUD! a¥g 1Y I &y i
P 3R gl B

7 TRt afddha O e Wiem & forg, TH ufthar o dad ¥ U
I QI

dlgd (Plumb bob) (Fig 10)

UF W §19 U 1Al doi g Sl R & 3fd J ST 8l § 3R

BT STINT U % ea1eR Tet A1 &l GioH & forg fpar Jrar g |

Tgd fufke d9d & SRR TEad

Fig 10

~=—— THREAD

@/

PLUMB BOB

WW20N1457HA

158 Fiea TS & GBI - IR (S TS ATS) (NSQF TN - 2022) 34T 1.4.57



Ffieca 159 & AghaaiT (Capital Goods & Manufacturing) 3T 1.4.58
oY (=Y TS M%) (Welder) (W&I)- af&ET 9t aarst

SUYH F¥HET PT IUTNT FRSb A SIARMT AU (Simple dimensional measure-

ments using the appropriate instruments)

I T NI F T H 31U I R GFHa &
* THIE PR T JYASR Sid & $IgHCH B ATG
« JTIPR TedH! & A SR IR T o1 A
« 9 3R R STEHTT B AU & T Juged Ao IgHTH BT 997 HY
« $UTs A F AT TWHY We IR a1 19 AT HY
« $ars 19 A 1Y A

TRD 1

Fig 1

44+0.05

28+0.02

| I
g
203% 5+0.05 s
&
E
=
TR 2
Fig 1 20555
o |
(=3
H
<
oN
3
[ I |
«Q
#
|
| — X
\ 3
g
46 £0.05 5x0.05 =
g
=

TR 3 . U9 & folU ah=I1g ¥ Ueh witd g1 (Fig 3)

Fig 1 c

A — AR
2

WW20N1458Y1
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TR 4 :

Fig 1 & fG@TT 7T Sugdd YIS S(q BT 99 Hx (T &
1Y GAME e HT I a1 ST ])

Fig 1

m
WW20N 1458271

TR SiTe Titg SR 4 gU Sid & SIARHI &1 A (Fig 1)
e Sgried o1 =g oY

EId ¥ 300mm

IR B

IR BT5E 7191 & aTER SIR e HT AIRHHICR

A | T SRR AT &t Y | YA SHRM 3 o siga
AT

fewoft (Comment)

1 AU & T MU= foe1 IUBRUN BT SUART g1 b

2 ST SUTNT T XA & T PRI 87

160 Fiea 15T & BRI - IR (S TS ATS) (NSQF TN - 2022) 3T 1.4.58



Ffieca 159 & AghaaiT (Capital Goods & Manufacturing) 3T 1.4.59
JoeY (S TS 3M13) (Welder) (W&I)- afess 1 darst
Aed @t yga™ (Identification of metals)

I T NI P 3id F 317 U8 IR Id &
o Aed YaRH Bt ugaE|

&1 &1 %4 (Job Sequence)

TR 1: Bed Ya-H &1 ggdH (Identification metal section)
« We (Plate): W &1 ITANT 99 WK, Hdey, REHR, /T

ﬁ?ﬁgﬂ%ﬁ«mﬁmm% Fig4/TOE HEEL
Fig 1 MITRE\\ ( /
THICKNESSi| | LEN@T?"
I | % %
EG 2400 m %1200 m x16PL g EGYgg25+5 UASA \_/ g
« TR §R (Flat bar): R SR U6 @ § S A TSI o+ TMOR TrEal oM R AEATHR Thaar Ga== (
bl g 3R TuteT & IuAIT e} a1 SIraT 81 39bT IuanT Square hollow section and rectangular hollow
T H T <18 & U | fba1 o Gl 8, 31fep aR fRBR, section): TrEe YaH Il @ H b &1 fR1Y B A
Pded 3R Tl & e IuANT fam Sirdr 81 Jerr B € SR PIaH I T oy Jule Jedi § ST
T o1 Wopd &1 WRId VAT BT IUGRT gAY Y haH &
Fig 2 forg, SR fiw o1 99 & =9 a1 77¢ g T a1 WRaeh
el & wu H ot far o g g
THICKNESS ~— Fig 5 o

L&,‘ EG 50x5FL

WF20N1769H2

FLAT BAR

o UM PV 3R SR HIUT (Equal angle and unequal
angle): TTd TR G @i H geb 1 UfoR1Y 3 H HeH THICKNESSS _|
®, 3R 3T ITANT e 3R d1a H fhar ST ashar g | Hiom
BT ITUNT HIcH, T TT 2T & U H foa o Javel &, 3R
DT ST B, Fded 3R Fefleq & forg +f fvar simar

g EG 51x51x5 SHS

DEPTH

WF20N1769H5

Fig 3

LEG LENGTH

Fig 6

WIDTH

~—"LEG

THICKNESSS
e DEPTH

%

EG 50x50x5 ASA

EG 75x25x5 RHS

WF20N1769H3
WF20N1769H6
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o FUFIR TS ATa ( Parallel flange channel): ©a

A 3T T R e 3R A wIg & ufRly A gfg
TR R & | IHT IYTNT HIaH T JUIE & =7 § s
H 3R gRal oY Tam 3 o fopa o weha 8 O b ufefan
B § A

WIDTH

Fig7 | TOE

\

ROOT RADIUS

WEB ——»—|
FLANGE

DEPTH OF SECTION

EG 125 PFC

WF20N1769H7

gfada ®iad (Universal columns): gfHad Hiaq o
T §81 1 Ja=H BidT & S HWH & ITINT iy o1 R
g1 o e ST UfeRTY 3l & TR 9 SR WR PieH a1
e o9 aféea gurd & forg SuanT fg o §

Fig 8

FLANGE
/

WEB————=

)

ROOF
RADIUS

1
DEPTH OF SECTION

WF20N1769H8

EG 250 UC 72.9

162

gfAaxfad (Universal beams): gfHadd & & ta a91
TERTE-Y-STE SUTd el & St F AT R P & YRR
T QYR a1 g1 Tall g8 TR YR BT U FHRA & 1T IuaT
T ST 31 55 ARy Iudi § Wik diF, % &, s
FUIE e |

Fig 9

/FLANGE

C D)

<
WEB————*™ X ROOF

RADIUS
ROOF \

C D}

EG 250 UB 31.3

DEPTH OF SECTION

I
WF20N1769HS

TS v S (Tapered flange beams): ¢US TS
1, CUS TS & TUS SHIHR Pl BISHR, AaHd aF &
THR & TAM BT &, 3R SRR TAM VAN & forg
TN fbaT ST ¥ 30S Tl Sy CUS AIRR & IUTNT Bt
TILIH AT Bl § OF I 37 Hed ! dllee T ST &

Fig 10

‘ FLANGE ‘

C—

WEB——=

A\

EG 125TFB

DEPTH OF SECTION

WF20N1769HA

Ffiea 159 & AYHaARaT - ITsT (g TS 31S) (NSQF TG - 2022) 31T 1.4.59



Ffieca 159 & AghaaiT (Capital Goods & Manufacturing) 3T 1.4.60
JoeY (S=Y TS M) (Welder) (W&I)- afeT &t aarst

e ded W WRa {9 afRT 3rar (Simple gas welding exercise on sheet metal)

IERY: 3T 3G & 37d H 31U I HR Iobdl §

« TS & TR W9 B AT Y PR § TR B

« W P PR & fam sifafved Aea & HioRk wEgd H

« 3R = 1Y F 1Y WTd $) WA 9 Wige S U & Y Y 3N I3 A8 DY

TP 3 H AW 1SS IHTP BT ITURT HIP FPTAR I¢ Siise Bl Fae Tz # I Y
« $C TS 3R Tdg &1 THEUdT & T 9¢ Aos 1 GHTs 3R FAer H31

ISST 100 x 2- 150

Fe 310-W 1.4.60

NO.OFF

STOCK SIZE

SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE
NTS

D £

BUTT WELD - SQUARE BUTT JOINT ON M.S SHEET ~ TOWFRANCEsT | 1ok

TIME

2mm IN FLAT POSITION

CODE NO: WW20N1460E1

163



®1d &1 %4 (Job Sequence)

. SRTF IUR Sq T TR B |
+  fFIRI B AHR BIZA B 3R J& ardl fbRI B G2 aRE
T TTs gAd B

o T ST R I T B 2mm P ¢ T P 1 TWRR I
Sige sH & forg Je 3|

. 13T wiie de &Y, Ao FeR 7 A SR I il & farg
0.15 kgf/cm2 &7 7 IR Je Y|

o 2 3R AT & o CCMS fFaR WS 3 mm o THI
e ufeur iR i Ay e ugH |

« YA WA UT B

« 1.6mm o iR A BT ITIN FRd §U G- BR W 2mm
w¢ MY 3R 91 BR W 3mm &¢ 1Y & Iy UG &Y gt
RRY iR Fg W ¢d B
TP P IS} ARE | Wig<l SET AT 3R Siig< &
A B G g 3R foran s AR

o TG 3R T AU B Wig B MR Tfe 3mawys &) df e
P

o TP B UH B 3R ST Bl ST C9d W BIRR e Fuid
F IR i Yo # I¢ B

S 3 H (Skill Sequence)

AT (Preparation ): 150 x 50 x 2.0mm 3THR & Siig U
B R 3R fohR Wi gRT R |

fér e ¢fHT (Setting and tacking): IR Sd Ui &I
IfET 29 W M BR W 2mm 3R I BR W 3mm & e 7Y
F 1Y 3R TG & Je B3| (Fig 1)

Fig 1

WW20N1460H1

TP-ds WIES Bl A1 B

« PM P qligd BR R IS & DR

o T &I A (AT A18) D1 Y31 T sargy Aierd & A1y
60° - 70° & B0 TR a5 3R e Rd B

e e BT W & WY 30° - 40° & HIV TR 18 3R UHS |

IR & T FU A WS 1 SR R Aed &1 SW 3R
F (e 3 TRe) 7fd V Sz 3R 18 3R I@ HA &
fou e ae |

*  Bob! AR Tid & H1Y SISy B T JH Tl ST W |
I BR W I, Hex W 3R I T B

o TN G S, Ao BT UFH ST PR Rciex grdl R X |
IS T3 DI TTH B 3R AP B R B
faferfad o forg exa FRien gRT Siig= &1 e ¥

- fo sisRwe & s &) TUH ST SR SHdls & Y
Tl 3|

- [RYAr & oA EE a3 |

- [OM ¥ YR |

3T DI 9 AP GIERTE ITd I ATAPT 37 gRoms 7 firef|

. Giid & gIfg BR | IS = e

FC NS BR I IUBR P 96 361 8 HId 99 Hed & AR
P PRUI AT P T TR BT 3R ¢4 TR 719 & 8 S

G DI TT 3G §U, I TP A1 7 & [T G SR
R g B ch-aes B (Fig 1)

g & f
- H-I@ b S BIE 75mm B
- PIA-IcE Bt ddTS 6mm B

TH IS B IS fHU I At Sise & 0 B R IR Sise &
3I&Y g Al

TH B P G TARTHC BT oI B IR SR XeH srarg-ic
Y TR ¢ O e H (Fig 2)

AT (Welding): Frfic T¢RE & fou Siige & o @t
e X9 | (Fig 3)
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Fig 2
5

K IHH‘HHIHH HHIHH‘HHIHH‘HHIHH‘H\ 7;
OUT OF

2»‘ - ALIGNMENT

WW20N1460H2

Fig 3

| v

"

SUPPORT BLOCKS

WW20N1460H3

Sige & e R W 9w g& 31 (Fig 4)

TUCTS I BT JUANT B YXI aRE U a1 & 1Y Th 3!
TE A WS gABH §t a8 H (Fig 4)

Fig 4 FILLER ROD

MOTION OF BLOW PIPE

DIRECTION o o
WELD

Iz
2>
5z

BLOW PIPE
60 70

//
ﬁ d)"

WW20N1460H4

KEY HOLE

&1 UISY SR fiFeR 7S IR sAuTgy 3R fiheR e & SRR
P10 & foTQ SIS TTfd §TE WA & o7 sAaey H g He |

T 23 e 9T < IR T SR e e B wrs X

& PI5Id oY TE Sl Th WY Tobd g [P S5k I¢ YR
G o7 & iU Wgad &1 e & 1 0o Hee IR @l 5 | (Fig 5)

Fig 5 KEY HOLE
/ 3mm DIA. HOLE

fSulfre st &1 IR 521 9 91 B |

TS I T[UIGT T FAteo A gRT Y

- S EH T B S HRAT

- IGU B §d HAT (IS SHTTRAD 71 < [IHfd B R )

- AMHR A I oIS Bt AeSTS 3R SR B! GAGIHE 3 o
&< (Fig 6)

Fig 6

QUA
LV\I|DTH .
Ny
QHT

WW20N1460H6

Fig 7
Qu
AL
\/\I|DT|~1
EIQHT

PENETRATION g *
a [
z
ROOT SIDE s
s

- g a1 o Ic TREI, 3iexane, WIS & ST, Wl shex
3T o fethaey q gad 71

FiUea 159 & AYHENTT - IS (g TS 3TS) (NSQF HMTRUG - 2022) 31941 1.4.60 165



TG 2: Tl UoneE # MS 2fie 2.0mm W fhde 3 ‘T Siise |

@Q
]
90°
[ ]
4 ISST 50 x 2-150 Fe 310-W 1.4.60
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TOLERANCE t0.5 113'}{':!’53
NTS FILLET WELD - TEE JOINT ON M.S. SHEET e
@ EL 2mm IN FLAT POSITION.

CODE NO: WW20N1460E2

166 Fiea TS & AYHNAT - IR (S TS ATS) (NSQF TN - 2022) ST 1.4.60




®1d &1 % (Job Sequence)

. IR P IIUR WG G TR B

«  JcS DI O aTelt M BT g SR BRI B A1 B

.+ AR TA R e T g & FUH Je B

o JR&M URYM 3R 9 AT 7T v |

. 79 IS Wi Je N, Aed TR 5 T IR I T4 &
ferT 0.15 kgf/cm TR UIR AT B

«  god TH T BN, Sise & gFl RRI B &g F off 1.6mm
CCMS (s q ¢hd B |

« TP TR SR Y Tise & TARTHC $I od B 3R 39 §U
R o 1w B

. e P AT T R Tele Ui H T |
. AYTS THAD J AfET L= HY R Sige & efgA g &
R &I fUgama|

Pivra 3y (Skill Sequence)

T fhdie Siige &1 ITNT H 98 TAM R IUTN a1 ST 8, o
30y 1 FAufor, dd SR Ut & FHeRl & foe daad wwd®
3R 3T THH IRFATHS H |

Ig 9gd $H fBIR &1 TR & 1Y T fwradt Sige § dfe
fethacy & for Iwe FRA1 GiRpd (T SRTHMA T B e,
SfEx@e TG O dab SHTIReR Ifed 31 1 Y|

F¢ UMERH gt kg ¥ UTd fasan ST 31fe e SiR sievde & &
ElSIEIRY

SiTe §I 1 Ve BT 3R & HIAT (Setting and tacking
the job pieces)

O 31 AfcET 29 R A Sige & T H 9| JUIE BT ITAN
HRoh 00 & fufa & 41 (Fig 1)

IR &% & daad TheT Tgad & HaRTd & 91 afas gvg
¥ d9ad g

ddd & T T ¢T3 WhRR & 1Y S|
TEe & TP R GHI RRI IR WS B ch-des B (Fig 2)|

+ IcE fHU T aTet &7 1 RIS e (31T &fat Tite 3R Seafer
e 1 HHH HIT) SR Sige W e des 99 & fore et
U YA B fheR g @ |

. el do0 Wis 99N W, U WHH 96 oS a9 & g
AR 3R feR s & ZRWBR B

« I & 3fd T HeR WRA & TG Sl & I BR W IS Bl
Ab |

. AT G1Y, T B ST B 3R AT B IYP R R
TG |

« I DI U B 3R e ace A fShaey &1 Adem &3

29 fA1eruT (Visual inspection)

s &7 Fha <ol §1 3fepe, oA, TEaT 3M1fe & o
U des U 31 UIaT dTdl des &I gHiad Bl

« 3P 3T & forT Siige & gERl RW dcs B

Fig 1
SUPPORT

TEE JOINT IN
POSITION
FOR TACK
WELDING

/

WL1306J1

Fea Tgw & AYHFNAT - AR (Sg TS 3MMS) (NSQF RN - 2022) 30aT™T 1.4.60 167



WL1306J2

TACK WELDING A TEE JOINT

firde ‘T’ ifse @1 v Tifora A af&T (Welding of fillet
‘T’ joint in flat position) (Fig 3)

JaTgl gU SiigT Pl FHTHR SR TERT R Wic TR H 3|
Fig 31

Fig 3 FILLER ROD
BLOWPIPE [1
‘

60°

45°

WL1306J3

fOgdm gon ga 1M & oY Sid-deg IR 4d UTg 1 Siise B
TgFT & Glfg 81U & 3id T AT & B | AUy b ardf
fE=M & 60° ¥ 70° F B0 W 3R heR A€ &I ¢ad ot W@ o
30° ¥ 40° F BV R W | &1 U15Y 3R BeR I Bl diige Bt
2 9ag! & dd 450 TR @1 ST F1gU | I8 ¢ UAeRH gHfEd
BT | g AT B o o furarehl g3 o1g &1 & 4 o o gt
THS I w0 ¥ fad 81 afe gohs 9aH U 9 6 fed §
@ AT HT B0 Feet | O FUam g gat a1 § ot e s
! T U YA P H5 A Siise | T (SAURY) Bl AES-¢-IBS
TaHe ¢ 3R frer s &1 five S=ft ifa €1

SIRY 3R fheR A BT ¢ad B <R B TSORE BN dlih =e
IR G ey H THH UHCRA B 9o, SIR o &1 §HM TaTs &
Ta fihaic 9e8 &1 IdleA b1 o 4o |

g fAfi&r (Visual inspection) (Fig 4)
TS DI I B SR 37 g e

- TF IR HIHR 3R §1E FT MHR (FedHu 3R JHr
UIST IT)

- UM A7 DI dls, IS b A Bl I R PIg fSIbT
Gl
- P JIYAT e, SRy

Fig 4

SLIGHTLY

CONVEX
NO UNDER
cuTt

WL1306J4
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Ffica 159 & AghaRT (Capital Goods & Manufacturing)

JTeT (S=Y TS 3Mg) (Welder) (W&)- afeT & dars

T 1.4.61

Wel IR d33e "ifd (Layout marking on plates)

IERY: 3T 31T P 3fd | 317 I8 HR Ihd §

« T Fd, BPISR, Si¢ U 3R gUIS BT TN B

* YT BT Hag U AIfHT HfSAT TMME

« W I e F Tag W W i guEiR a9

o it g3 s W va urdh §9M & R 39S 8k Sie U &1 SuahT $1 |

22 32

76
32

11

76

MARKING PARALLEL LINE (Z)

(BY JENNY CALIPER AND SCRIBER) Fig.1

R35

76

212

[

~
%

13

N
R
PN

28

\/ N
N

\2x®10

CALIPER AND DIVIDER) Fig.2

MARKING CURVES & CIRCLES (BY JENNY

1 80 ISF 6-80 (Pre machined) 76x76x6 - Fe 310

1.4.61

NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL

PROJECT NO.

PART NO.

EX.NO.

SCALE NTS

=70

MARKING OUT ON
M.S.PLATE AND PUNCHING

DEVIATIONS

TIME 8hrs

CODE NO. WW20N1461E1
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®1d &1 %4 (Job Sequence)

IfHT 1 (Marking 1)
. TR AP MBR 3R T B o B

. Oild & U NP HIIR Getbe HI 9 ad 3R 34 J&A 2
.« O FAWR BT ITNT B [FART k' 3R 'y’ TR FAAIR
@ W | (Fig 1)

Fig 1

43

N

58
[9]

50

26

18

= \
X

33

54

WW20N1461H1

| IPRe R RasR I m e aeE S al |
« fSaESI P1 Ueg A 910 & &l g 91U (Fig 3)

Fig 3

WW20N1461H3

+ 212 9 3R R35 34efq Ye B 3R T¢I
. T 3R Srefgal W U el fug | gedie & forg ufiers &t
T RE F = feam

3 3R 4 & R w7 & forw S It &1 =
ST B | o

YO I I & o8 13 DI SRevd I SdTe] el = Wi |

. TP W T 3R THISR BT YA B g figaitab iR cd
! fiyama < dfskmar T

feaw A1 &) U B IR 7 B R A

fHT 2 (Marking 2)

. Tiie P gU RO AIHT H1ed A IR Y J@A <

. O IR T ST B §U < gt 3R U Srefgd ot He
Xarait o fafgd B
30° fir U9 &1 ITANT Hxdb 9t IR Hal ¥ fvg Fe
(Fig 4)

. fEams & @d 3R 5mm R e HI | (Fig 2)

Fig 2

WW20N1461H2

Fig 4

WW20N1461H4

Sl 49 3R gUIs @ Aeg ¥ 6 a1 W I Sy UF Y|
(Fig 4) 8913 ¥ ARA I90 g & 3ifad RR &1 uwrs

170 Fiea 15T & AYHNAT - IR (S TS ATS) (NSQF TN - 2022) 34T 1.4.61



Ffica 159 & AghaRT (Capital Goods & Manufacturing) 3T 1.4.62
oY (S=Y TS 3M3) (Welder) (W&I)- Af&ST ot darst

IS A |, L, C TR A1fh1 (Marking on structural section |,L,C)

IERY: 3T 31T P 3fd | 317 I8 HR Ihd §
e |, L, C ST HT TR HIfHT

a9 A g 71T (Hole marking in angle .« GO, ST B 9 TelSl IR W[ ST §, ST i giet arg
sections) DT B! A A b 1Y W o S &, 5 i Fig
T YRGBT AR TR TS B PeT iy 2 3R af sraxaes 1 (o)  fecama o &, e demds 3 W et 61 HdE
2, @ o 2t Rufer ) iRt e & T St e ST 21 Fig WA fafe 5% B H1ew & e goft fr|

1 ¥ it T g b Ot I R Br pl R P Rfed s o iy, wre I B A A 9 R o 8, R Tmae

SIGIE] (ST By 3(0) P B e gan b-RT BT Tdg W T

. FE9 UGS, 91 Fig 1 (a) & Reamn a8, U ded evele STl 8, Fore e gl & Sy eweie &1 giel TS gt

ST S 2 391fH Fig 1 (c) A feamn man | &R emde R b Rifga
TP B & \emd g fafea e mn g1

e R S Ifikd B¢ & memw Rk fPr e €

Fig 1
THICK LINE MADE WITH CRAYON OR
INDELIBLE PENCIL TO INDICATE THE WIDTH OF LARGER FLANGE — WOODEN PATTEN
HEEL OF THE ANGLE SECTION (TEMPLATE)
= = = L /
O O O L L O OO OO O
O O O 1 / O e (O o (D(.
(PATTEN CUT TO THE LENGTH OF THE ANGLE SECTION)

TAIL HOLE MARKES
(a)
TEMPLATE
REVERSED

HEEL OF TEMPLATE

ANGLE SECTION

GANTRY

SET SQUARE BACK GAUGE

(d) (e)

MARKING-OFF HOLE POSITION IN ANGLE SECTION. (a) TYPICAL TEMPLATE FOR ANGLE SECTION; (b)
MARKING-OUT 'A' HOLS; MARKING-OUT 'B' HOLES; (d) MARKING-OUT 'TAIL HOLES' WITH TRY SQUARE; (e) USE OF
A 'BACK GAUGE'

WW20N1462H1
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.« IPfcuP TU Y, AR T B B cie H g g1 b Sirar
8, a1 3o FRURY &1 T Ve IR, Al 3R T 9H-1 &
1y fafed forar o wedr 8, o i Fig 5.35(3) &R (3) o
fe@man T g, SR 37 &g TP dhg Ua & Wi fafgd fasar o
Tl & | feamn a1 9%-11S U THRINT UHR ¢ o Bior
DI TSV AHD SP-HIdh ATH TR e a1 o Tl 8 | ST
PTAY MHIR R I A AT UGH BT g

IS AFUTT H gl WfHT (Hole marking in channel

sections) (Fig 2)

. TS SFIUTT B TaTS B HICT oIl § 3R I &S & T Th
IYROT = TR I 1T § | Th S P AT Bl Aed SITHTT

7 ferepT faar Sirdr 8 SR 2t R SHeRT & 91y [aT Srar g |
T U A Dal o Fafgd B &t fafdr Fig 2 & ferg 18
gl

. 9 H e & RUfT HI cHde & H1eod ¥ Ue Mud ua & 91y

fafgd fvar s 8, S o Fig 2 & feaman man 21

TP I VIR 3R I $ 91y fafgd € o aFl Wi &
IR R WHTR-3ATF' |

I B M & §TE, Ueh §eb-11of 31 T BT SUTNT el g
DI TS Y 2 g @ RS o Fafgd 3 & forg fopam Sman
2, SR b Fig 2  foraman 7T B, S7R 9% il 1 U Yex
Ua & Iry fafgd foar Srar |

Fig 2
TOP FLANGE

WIDTH OF CHANNEL
(WEB)

&
&
CP

SN
BB

TEMPLATE

/

&
&
>

$b
R

(TEMPLATE MADE TO THE LENGTH OF CHANNEL SECTION)

(a)

TEMPLATE

BOTTOM FLANGE

TALL HOLE c
VZ
)y P
/S

(b) MARKING-OUT WEB; (c) MARKING-OUT THE FLANGE

= CHANNEL SECTION
—
rd
203//
P e
|
2 4
(b)

TOP FLANGE

MARKING-OFF HOLE POSITION IN CHANNEL SECTION. (a) TYPICAL TEMPLATE FOR CHANNEL SECTION;

TALL HOLE MARKS

T GANTY

WW20N1462H2
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&-Ae= ® g1 WfHT (Hole marking in T-sections)

- o1 f% Fig 3 # fazaman T 8, U dicH Twaie &1 SuanT
TR W TS 3R 99 1 €6 (T) TH IR D¢ 1 RS &
fafed v & fo foran S 1 e 1 R aa & §
Ugd, A-8aRM & gFI RRI IR U A8 ¥ fafgd & ot a
1 339 Pt Hiers ¥ el g1 erae (R W A= & 1)
I aT gofl fp-TRT TR 31 1T § WG, CHIiE 1 g Xl &
1Y TT-Ha=H & TP BR W Ffgd dg w@rsil & a1 IiRad
Bidl 8, ST b Fig 3(ah) H feraman man 81

B4 ! e U= ¥ R d d g 34 feeH A e & fog
Sreie &1 A-HaRH ¥ fue faar S g

o JOYT A-JRAE T W Ut R% F Gy far S g,

Sod Afas g 8, 3R $6d & Had W U ab-HTdb drelt
g1 Wi et B, orm % Fig 3 # femman mar g1 2 gl &t
Yer-TMZ & Y SH-H1h A3 P 1Y WRAT | S3d F g
P HIEH ¥ UP & gl i fed B & g T Hue =
BT IUANT farar ST ]

Fig 3
HOLE TO BE DRILLED

CENTER LINE OF FLANGE

IN STALK (B —
® WIDTH OF FLANGE MARKED ON THE TEMPLATE
A m\$ + A A A
NN N B B / NN N Y
R : b = O
(BOTTOM CUT TO LENGHT OF TEE SECTION)

(@)

(b)
"TEE' SECTION

(MARKED BOTH ENDS OF
‘TEEY)

76

(c)

MARKING-OFF HOLE POSITION IN 'TEE' SECTION. (a) TYPICAL TRMPLATE FOR TEE
SECTION; (b) MARKING-OUT THE FLANGE; (c) MARKING-OUT THE WEB (STALK)

TAIL HOLES (B)

76
-
CENTER LINE OF STALK _~ \

WW20N1462H3
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Ffica 159 & Ag®haiAT (Capital Goods & Manufacturing) 3T 1.4.63
T (S=Y TS 3M3) (Welder) (W&) - afe&T &t aarsht

Rrdsr & fore fa®m si (Developments marking for cylinder)

JERY: 3T 3T & 3(d T 3T I8 IR Thd §
. WHMFTR 3G faerT urg gR1 Ridsr & g e Te fasfa o demse &3

o #T1HH (Job sequence)

Fig 1 . 3P YAl F A€ Ued 3t S B

It BT el SMHR YA B

e &l BredR ) 7T UTg B e R i J fuwr |

12" 1Y R BT YT HRPp Yo ol Wil & Ty HIe
« 150 i et Frsh+11 HuTe Wigd &1 JUANT B fHARI Bl

R B

_ . .« TH A AW XP 3R TP Hale BT ITUN B e Aed

+ AR v fafil gRT e BT TR g $fR 2T & fo e B JTTHR HFR 1 (Fig 2) (T St 3H)
It el & Ty RieieR (Fig 1) & O &l fasfid sik dsmae
Gl

WW20N1463H1

TTTTTTTTTT

Fig 2

Fig 1

WW20N1463J2

A B C D E F G H I J K L A
DEVELOPMENT

ELEVATION

1 J Kk
H L
G A
F B
E 5] [

PLAN

WW20N1463)1

P g H (Skill Sequence)

TR ¥@1 fasra (Parallel line development)

IERY: TE YS! AGE HUT
. IR Y fae faft gt Rder & e ve e el ok demse &3

TP BT TR Se BT 3T HFT 3R ITehT a1 §15¢] (Fig 1) MU RR ¥ AR 361 IR T &dd U @1 00' Jifu| (Fig 4)

T B1 AR BT 12 TSR HAT H fFHITT B SR UAS R BT SN P 1 JHM alTs Bl ORI b fom aRkfey ¥am wR e
Sita &3 (Fig 2) & 12 9% 99 g3 0,1,2,3,4 RIFARd ® (Fig 5)

Tbd &1 aRfY (U1 &t Jar B arsl b IS} i s ab SMTYR W R ASAI3C & IRed fdg & ofd H U < 9-1¢ | (Fig 6)
T SR e ¥ ol fopg T e it 3 fore 41 (Fig 3) X1 00" ¥ g 1,2,3.4 Y 12 7o GHFIR Xt @I (Fig 6)
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Fig 1

I
|
‘ c
|
T

ELEVATION
@D

PLAN

WW20N1463X1

Fig 2

WW20N1463X2

WW20N1463X3

Fig 4
CIRCUMFERENCE LINE
i 0 ya
|
|
I S
=z
—
5
Fig 5
Ky
w0
X
3
<~
z
12 &
5
Fig 6
‘ 0 12 3 4 5 & 7 8 9 1011 12
I
|
‘ 9
[y
i <
01 23 456 7 89 10112 =
ELEVATION DEVELOPMENT g

FfUea 159 & AYHaART - AcsT (Sg TS 31S) (NSQF TG - 2022) 34T 1.4.63
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Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.4.64
T} (TG TS 31g) (Welder) (W&)- afT & darst

YD B T AYTS GRT GMAW IS SIS BT U0 B3 3R A fafy & = o sifoaw
Tdteror fRaé 91T (Test GMAW welded joint by magnetic particle test mathod and
make final test report as standard method)

IeTY: TH Y & 3fd T 31U I8 IR Fhd ©

« YIBIY HUT GV BT STTNT HIP Jde & gINl & I TP IS Ued &1 fAdteqor a3

« Y & R FT ga1 A 3R Fifga w31

&1 &1 %4 (Job sequence)

YD G HUT U0 SHTS & B I uRferd gl Fig 1
«  THUIE SHIS T TRIEU CH ST aee Ieh AT d
« UTH ! Idg W Al b DU R DI [P B
. TR THS B! FrIfhd HRA F T faoredt arg |
. TR P DUN BT R0 HY S GRR AT B PRI W 5B
B gl
« TR TSN BT Ul Y 3R &7 B Fafegd |

e: AT UhaT &1 Ut &9 3R =S Ued 3T
WTell ged W gIu &1 fAdteror s31

MAGNETIC FLUID

MAGNETIC PARTICLE TEST

WW20N1464H1

Fig 2

WW20N1464H2

IRON PARTICLES ON THE CRACK
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UR=Y AT
TNE-MTR-02 Rev
‘0’ I8 URSU 3R 31

NDT U< ueg gua &
I &
YABIY HUT G &T ufade PIRCEL
(MAGNETIC PARTICLE EXAMINATION |IRaT:
REPORT) SIRIY
AT
gy |
UED : RIS T8 SIS -
TR/ Ha=T He: =/ IS I
e ufssar faflRryar: Idg & fufar:
WHHhr TS | <IeTs 1 A Ters:
SUDhRUT d¢s vdigc o d
UDhR: fatar:
HUI: fAatar:
HCRE [T ¢ ofar:
fafey faaRor

ger fafY: e @ exguE waRbe

TEH T fafd: FARaR srafRy

A UHR: TI SR

URe geiif+iT -

SR AT | 3McH / | Igad I=AT | AN 4. | O H1 | GaihbA

/Drg| gl | {16

RERSEIES

Tre: ft: IR I - v T - Fee S URIRIEY T : TohT TSt : 3{eRT UAR TAUW : WIS &1 HHT It

: S B

T S & 3Ts e

& gRI 3rgHIfAd

NEIGREESC

—H

EAsslaRs

RSR3

GIRIES]

FfUea 159 & AYHaaRaT - AcsT (S=g TS 3TS) (NSQF TG - 2022) 3URT 1.4.64 177



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing)

TR (S=Y TS 3(Ts) (Welder) (W&) - gfHard) afeswT ufthan

3T 1.5.65

SMAW gRIT 3131 &8 TSR # MS e 2mm Wid &R %R afe Siige a9 (Making
Square but joint on MS sheet 2mm thick in down hand position by SMAW)

I2TU: 3 W & 3fd T 3T Ug B I &

« THTY Hed FI AT R TH B

« gATEIS, YIdT BT TIH B3 3R T A< BY
* ITS B TH U W RT B
* IS B TETS AR e w3

ISST 50 x 2- 150

X 04 Cr19Ni9

1.3.65

STOCK SIZE

SEMI-PRODUCT MATERIAL PROJECT NO.

PART NO. EX. NO.

SQUARE BUTT JOINT ON
M.S STEEL SHEET 2 mm
THICK IN FLAT POSITION.(SMAW)

TIME
TOLERANCE #1 8 Hrs

CODED NO. WW20N1565E1




®1d &1 % (Job Sequence)

. ABR R TR B

. TR fHRI & 9% H

. & 3.15 flt o RRR SaaEIS &1 99 &¥ 3R 100 THRR
HC YT B

. HAYD GRET YTl b1 UTe He |

. TP P e AR 2 R

. JR P T Qe Y ois F I B e R I

DI g d (Skill Sequence)

. 3AHIS IR S F TH 8 B HH IR & 1T B B HH
> |

- o 1S & wep U H A R AR

. JCS B UTH B 3R TS P QI & fod HT o1 fFARIem o3 |

o WTOE W IR § 3R 3l 81U P XA BT YA B |
g g HGUUT SR T Y F9 F e HRAT 2

TH.TYH. R PR ¢ WIS Fie fRufd d =fie 2 finft 7idt (Square butt joint on M.S. sheet

2mm thick in flat position)

IERY: TE AUSD! Heg BT

 gad fRufa # 2 frdt #id Raag W 2fie R AER 9¢ s 3R I 3R A B

PIEd PRP AIHR IR IR B |

IRl § TSR AehTd, 3R PRI o) Wey ¥t arR 21
I H 3R Tdg P13l Y R B (Fig 1)

Fig 1

-

P

STAINLESS STEEL WIRE

USE ONLY STAINLESS STEEL WIRE
BRUSHES FOR CLEANING WELDS ON
AUSTENITIC STAINLESS STEEL

WW20N1565H1

3.15 firft ¢ WAy wa sadcie o ok 30 St A= &
IHRIHD U& I SIS ¢ |

Diciiey snid saacs (P R T ¥id sadeie del
ST §) T SN AET & a1 Iee S oS bl TRIS/SH AT I
S & fere fasar S B

h LA KId B Wel B 9 cad IR 2 il & = Fe
AU % 1Y e Y S b Fig 2 T faraman mam € 3R 32 8% 50
o W e B

P Y TN 8 & forT S 1 3t 8 q ITH B

=l 3R THIT B HH A & U WS & M9-uy ford
Wy &I Feu B (Fig 3)

YT 1 e P! JHUM I g9 o o, e & uiferzr fpugu few
CARIERSCRIG Y

Fig 2

T TACKWELD

\ 50
Z
= — =
[

Fig 3

WLN1355J2

— CHILL PLATES
(COPPER)

7
g
s
g
%
@
&
WLN1355.3

Sfg @1 SNaRdfET H 7 H3 & faw w3«
JYTHHT HH I |

SIS & 18 3R AT F& N 3R T Blel A §41Y |
IS Al I

s @1 fa=m ® 3aacIs HIvr 70° ¥ 80° BT AU

we & PRI &t sifte T g9 @ s9R & R 3=
3T w1fer TTE ¥ |

wie F i RR TR afed™T s &3 |

WA Wil arR 572 ¥ fETHT SR oradt aRg & W & |
g Gl Bl e B3

Fed Tgw & GBI - AT (S=Y TS 3MMS) (NSQF IR - 2022) 340ART 1.5.65 179



Ffieca 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.5.66
TR (S=Y TS 31Ts) (Welder) (W&I)- gfrard) afes ufssar

SMAW gRT - @t fRfd & MS we R Rivra “V~ q¢ Sifge 991 (Making Single “V”
butt joint on MS plate in downward position by SMAW)

I2TU: 3 W & 3fd T 3T T B I &

« RiFTa v e Side ¥ g i o gR1 wie f5R) &) 93a &

- Rivra &t 3¢ wige ¥ fo 3R T a9 & 91y 19-He 33 fFaR) & fiF

« W3l B 2 firft & T Ay 3R Rivra 9t g¢ wige & e 3fua fasgor war & |y e &%

o =01 919 ST

. f3uifte we gof U5 gfifda ®3 & e Rive &t 9 wide A aaar

- f3uifore gextiifdue ok wigaa Hafvw Riva §t ge wide A gaar & a1fe I wee ik Sswhive e forar o v
* Tag & Il 3R TH U = Ue F fore Ja aes &) arw iR FAfteor a3

FINAL COVERING
OR THIRD RUN

INTERMEDIATE OR ——

SECOND RUN =
\ )

4 50 ISF 12-150 Fe 310-W 1.5.66
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME

NTS TOLERANCE *1 13 Hrs

SINGLE "V" BUTT JOINT M.S. PLATE 12mmTHICKIN

@ S POSITION (1 G)-(SMAW) CODE NO: WW20N1566E1

180




o3 H1 %4 (Job Sequence)

o SRITP IIER NG BT gRI 12 el At & widh & Ay
FIe A 3R I8 AHR J I o

o 9 BT gRT UdP We & BRI &I 30° F HIUT R s9d
B3 3R ST P TR T B B B3 | 99 Hle & (ol
Ex.N0.2.04 ¥

o wiel &I e, ur, ad, W, Te snfe | I |

« fd ¥c U & WY 9¢ Sise & w0 § @Wed &I el 39|

o IS YIS NP 1.5° T fa=00r YT §910 3G |

o G YR&THS HUS UgH |

«  3.15 il mem Qftd THUY SaagiS 1 SUART & 3R 110
TR Fe I HY | ST AT 7= & Ama A 3o
FHIA B! A & THRIAD HTd  Hae DI |

o el & Ui RRI R ¢F aes B Bid 3T dars 20 el g+
ElRY

o IR Pl ST B SR AE HY

Pivra 3 (Skill Sequence)

o P IES WT B T R JHAY [T F [ (THd V HAT
W BT AR)

o TC T O B AR TN R ST i ABR de S afesT
¥ forg fopar wmar 81 (qd TReam 3.06)

« ¢ By &7 3fd AR 3R T¢ Yo YR o3 & faw ot
B DI §IE T & o faRiy & 3|

4 it o ey Aftd SAERIS 3R 150-160 THIRR Hie, /e
3T 3R TS B I TATS BT ITANT FRb GIRT I/
e A S| R SARNE TS §F SR I A
T AT B

o g SRl 4 SR B R S

o W

o WA P foe I o T a9 RfieR SR ddHS BT
JUINT B AR /AT A SH B | 1 9 1.5 et &1
I Gediaur YA o 3R sievae 3 a3

o [t ot 9afE dcs QI & fore FAfteror &3

e fRufa o Rivra ‘Y 9e Wiise tiey wie 12 finft diers @1 af&T (Welding of single V'
butt joint MS plate 12mm thickness in flat position)

IERY: TE US| Heg BT

- Tie fRIfA (1G) & o 4t 9¢ Wga THTY Wie 12mm &S|

TPl @1 AU (Preparation of the pieces) (Fig 1)

Fig 1
ROOT FACE
APPROX. 1.5mm

PREPARATION OF BEVEL EDGES
30°

PREPARE EDGES BY FILING, GRINDING OR MACHINING

WW20N1566H1

AND SET PARALLEL 2mm APART

SHi-TRifeeH BT HT ITIRT FRh TS gbs R 30 Ut
CEREA

a0 WR 3{RISS SHT Bl B & [Tl 99 fb-IR] D1 G|
T 39S fh R TR W3R B 1.5 ol uor I0H = %
TR H |

Rivra dt 9e wifge Ve HAT 3R TP HIAT (Setting the
single V butt joint and tacking)

2mm & F¢ 9 3R 3° SR a3y & A1y 99 R &t
Il W | (Fig 2) Iugad T &1 I B gUl AT oig
& JAdDH R 1.5°

Fig 2

SUPPORTING
PIECE \/K\»

UPSIDE DOWN

=~ 1.5° DISTORTION
ALLOWANCE

SETTING THE SINGLE VEE BUTT
JOINT AND TACKING

WW20N1566H2

FfUea 159 & AYHaARaT - AcsT (g TS 31S) (NSQF TG - 2022) 34T 1.5.66 181



T RRY R T-as H¥ 1 (20 ot wam)

gif3a o3 & geam Ry v gu el

b1 & a1 o &1 wHaq fufd 7 7|

e dts &1 fH&uur (Deposition of root bead) (Fig 3)

Fig 3
WHIPPING MOTION
OF ELECTRODE

WELD LINE

PLATE SURFACE

ELECTRODE ANGLE AND MOTION FOR
SINGLE VEE BUTT JOINT IN LAYING ROOT BEAD

WW20N1566H3

3.15 ST &1 IUTNT b ¢ SIS STH HY | TATN | FAdIS 3R
110 TR dfegT e |

Y Y YR HRd gU A EHI 1 ¥ S T |
TAGLIS HIVT (S o Fig 3 H feaman a1 8) &1 dcs &t 3 9
80° R G|

T U3 & foIT ieid & SMBR Bl §1L [ & oY sdde s Bl
fftr dize 2|

FC 11 B B FY, 3R TS HT 01 B3|

gl U 3R Hafa1 figw &1 fHguur (Deposition of hot
pass & covering beads (Fig 4)

400 i oo & Hery Aftd TH.TY. BT STUNT B Ugdl HaidT
ot o HY | 3aaers 3R 160 TR afed™ #ie|

Th JAMF TS & 1Y 31 §¢, SAdeIS Pl Th AR A9 3R
T3S-¢-U1ES 1S T UH S|

A B P SaiacIS IV Tg! © O ¢ ds & o ATl

TS P 3! RE U T B 3R Has &1 Aifadl A i o (3fg
BISCE]

Fig 4
SLIGHT MOTION
OF ELECTRODE
SIDE TO SIDE

ROOT BEAD

1st COVERING

BEAD

ELECTRODE MOTION IN DEPOSITING
1st COVERING BEAD

WW20N1566H4

Guifad it 1 guR, afe s gl

TIg-d/HaiT dfs &1 &uur (Deposition of final/cov-
ering bead (Fig 5)

Fig 5
FINAL COVERING BEAD
— 1-1.5mm

WIDTH 18 REIN FORCEMAT
1-1.5mm | \\_/l £
PENETRATION CROWN 180° §
=z
g
BASE LINE OF JOINT %

5.00 ot THTY &1 IUAM FRe Sifcd FHalT S ST B
gaaEIs, 220 TRRR AT e, SR 3RS B! AES-¢-UES
RS IRA T HRaT g | 36 & W B I R 3Ade S 1S
B A% () Ml 3feIPbe Y JATE g Y|

Ug HaRAT oS & forg fobq 7Y 31 =Rl b1 UTef R |
BT 3R fAervr (Cleaning and inspection)
IS E SIS B GHI kW W 3BT g U ATh P |

TS PR, Felg Y, ¢ U6 3R favyur &1 FRiemr &3

182 Fiea 1w & AYHFNTT - AT (S TS 311S) (NSQF I=NRUG - 2022) 31TRT 1.5.66



Ffieca 159 & AghaaiT (Capital Goods & Manufacturing)

oY (S TS 3113) (Welder) (W&) - gf-ardt afes ufssan

3 1.5.67

¥e 3 AT & fore af$ ficu #1374 (Use of backing strip for root runs welding)

I T NI P 3id F 317 U8 IR Id &
« IHTRIT & IUGNT B THFAT AP 3R THa=T & HH Fa1 2|

P14 &1 % (Job Sequence)

« 2l fhdcy & 3@ TR & o TR B

¢ PRI B IR Wl R B S R

o TP AT W @I Srarsd B

o P IS VU, IHIY B Fig H 30T 7T 38R a1 wirn
g

«  9HREY AT Alel BT 1Y fb ¢ U9 & S W ST

Fig 3

WW20N1567H3

THf T8 PR IF |

TG ITS P U YA DI YT A b for foreret gU acs e b1
UK HRAT 7

o we & Usd W & 998 7@ ok Iu@t Jam & faw
gageIage HIR MR RRfAw afd1 2u &1 aaus U @
I fora Srar §

o AfET Wi g0 9% R BT ITUNT HP el & Fe By

Fig 4

Ic

BACKING BAR

| \ 4 |
—

WW20N1567H4

T IUANT T T FHietlc YA P dHed-l H- J T&H gl
Thd B

Fig 1

BACKING BAR

WW20N1567H5

WW20N1567H1

Fig 2
HOW TO REMOVE BACKING BARFROM BUTT WELD TEST

& '

~
=

WW20N1567H2

Fig 6

LATTNED COPPER
TUBES

WW20N1567H6

183



Ffieca 159 & Ag®haaiT (Capital Goods & Manufacturing)
TR (S=Y TS 3ms) (Welder) (W&) - gfHard) afeswT ufehan

3T 1.5.68

few1 &1 if$T srvar (Beading practice of Tig)

ITU: T ST B 30 T 317 g IR Ibal &
o for & ST srvarg &1 AT B |

GTAW
| ) | | |
[ : ]
T T T T T
1 100 x 2x 150 AL.199990 - IS 737 GTAW- 03
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO. 68
SCALE NTS TOLERANCE #1 TIME 10hrs

DEPOSITING BEAD ON MILD STEEL SHEET
2mm THICK - POSITION FLAT

=0

CODE NO. WW20N1568E1

184




®1d &1 % (Job Sequence)

1 SRETE & IR HISeE Wid daR H |

2 W IR § Y FAg DI B B

3 THFR XA i R SEHN | & AR @rsi &l ug
Gl

4 TS HI e Nfora § e |

5 AR fooret smgfd &1 @aa o
- gifcrad a1 3T & A B URRe0 19 & U H DCEN

6 GTA IS Wic ®I Fig 1 & TR R B |

7 TTReA saagrs, NRTH Bie, T UaT8 X & YR 3R 3SR
HT I HX 3R 37 A R I B

8 CCMS flheR arR 1.6mmf g |
9 T A A 3R 3HTH W TR B |
10 fguTiTe Toi oS 3R AR deb-iie BT IUTNT P fheR

BT ITANT B3| IR B 1Y IoAdT % |
— TR AT 3 T BT I gRRevT 71 & =0 11 e ifd B THTE 3R Ffteror B3|
[CRIIRI
Fig 1
COMBINES WELDING CABLE AND GAS TUBE
LOW VOLTAGE RELAY SWITCH
MAINS INPUT
‘ MAINS INPUT ‘ LG
l’ l’ FLOW METER
o OUTPUT O (l) (l) (l) (l)
WELDING SET ‘M’_ REGULATOR
TORCH AC
HIGH FREQUENCY
HIGH VOLTAGE
H.F. UNIT
WORK
O O
SUPRESSOR ARGON
(ONLY REQUIRED
FOR ALUMINIUM)
— EARTH =
g
z
CONNECTIONS FOR INERT GAS WELDING USING AIR-COOLED TORCH %
PR 3IHH (Skill Sequence)

ST & for =fie & T SR BT SUANT HRAT AT B |
CCMS ftheR arR 1.6 mmf 1 =g &R |

9 fRciex & aica ol R-IR @il |

Ut T BT e B |

fheR IS IR AT BT 10 ¥ 150 3R 70 T 800 F HIVT R IS
CARSCIRSCRTCI TG K

AT T B SR FeR WRAT AT B
IR T BT IUGNT HRP I6S B 51 B IR A FIS (Shaed
Bl ISP S PR

FfUea 159 & AYHaART - ITsT (=g TS 31S) (NSQF TG - 2022) 34T 1.5.68 185



TRS 2: 2mm HISTS Y IR ¥R §¢ Wise (Square butt joint on mild sheet 2mm)

=70

BUTT WELD SQUARE BUTT JOINT ON
M.S SHEET 2mm - POSITION FLAT

2 50 x2x150 AL.199990 - IS 737 GTAW-03
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO. 68
SCALE NTS TOLERANCE #1 TIME 15h

CODE NO. WW20N1568E2

186 Fed Tg & AYHFNIT - AT (SY TS 31MS) (NSQF WM - 2022) 31041 1.5.68




Hd HT1HH (Job Sequence)

1 STEHT & IR M.S e TR H|

2 e (RPReIME) 2.4mm &9 aTd SAdgis &1 IUANT
B

3 =My & BRI 3T Wb He |

4 G P IBIS b T IRR 1 BT T R

5 WHIIR §C Gllge I B

Pira 3 (Skill Sequence)

ST & 3IUR §¢ Sisc $I AT gRfa s

DC afeE™1 & Ty ded gaaers feu & $R1a fosan S anfge-
MS sfie Fig 1 # fezarar mar 31

- |

POINT TIP OF TUNGSTEN
ELECTRODE IN DC TIG WELDING

Fig 1

WW20N1568J1

AT F! 718 F WY THA B S 1.5mm B GHA Te 7Y Bl
T R TR deS B

6 3N B URRET TG S Y H IUTNT Y 3R I JaTg &R Bl
6-8L PM TR TSoRE & |

7 JAUCTS CHID BT IUINT PRSP Silge Pl ic Tifore H 9
E3y

8 wex W

9 dtS &F DI MBI ARG U AP B

10 BT &1 fShacy T gad A & fare Ftemon a3

IET & SR THIAM TS 3P §Y 7|
3ifad Bex ¥ 94 & forg gy sRa-t Ayl

AT & ERA YATH oS HT UK TR & e R Bt IRB T
eyt b & S R

Fig2 0TO25

0TO 25

~It

—
N
\
WW20N1568J2

Fea Tg9 & AYHFNAT - AR (Sg TS 3MMS) (NSQF RN - 2022) 310a1¥T 1.5.68 187



TR 3: TIG §RI AIETS WId IR B wiise (Corner joint on mild steel by TIG)

=70

ON M.S SHEET 2mm - THICK IN

POSITION FLAT (1F)

2 50 x 2 - 150 AL.199990 - IS 737 GTAW-03
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO. 68
SCALE NTS FILLET WELD OUTSIDE CORNER JOINT TOLERANCE #1 TIME 15 hrs

CODE NO. WW20N1568E3

188 Fiea 1w & AYHFNTT - AcsT (S TS 31MS) (NSQF IR - 2022) 31aRT 1.5.68




&1 &1 % ( Job Sequence)

1 2.4mmj & Y& C.C.M.S TR arR/TgHi=ag +5%
et &1 ITanT &1

2 2.4jmm EReA FAaCIS BT TN B

3 DC UIeR Hid 3R 3= 3Mgfy somsai

T T 3T iR 1 UaT8 &R 1 6- 8 Ipm Tdh TSoRe
G20y

SIZHTA & IR A5 Wid UMe daR H1|

Ied & IR B 9T B

AE P! YBTS & 70 Tl AT T BT TN Y |

TG DM F Siige & g Ye & 8 & Tgt SavTd R 3R
e W@ § T (Fig 1)

9 Tiige HI Ul UM o 3w B

10 T80 HH F Sige & e # T TR F Y TH FAA
3THR B! d1S I

N

o N O O

P g H (Skill Sequence)

SR & TR TS T8 DIF & Sige BI AT AT B
AC H 93c 95-135 Amp TSI B | (higpeH o) ead 1 o
- d%eR Ex.No. 1.6.68) TR& 2

WA & DI b TP ¢hs I o Sfeh?T IR BT ITAT B3, o
MY TR JaeS a1 XS BT ITIANT TR HIS Bl TSTRE TR &
fore fpar SmaT 21

Fig 1

CLAMP CLAMP

WW20N1568M1

Wd XY & 1y e & 9fd 1 IR W udbs | Fig 2

Fig 1

/7/ TACK WELD
N

| /’\J

1.5mm

ROOT GAP

WW20N1568K1

11 308 &F &I D! A8 T TTH B

12 T8 1 Ural & fere U fobu MU STet b & s bl fHierun
F

- IS Tise P B! ARE Y TTH HRA & §1G Ta! U e &

1Y S BT TG T 3R A |

- i ot guE dIeTE 3R FHaTs & I JHE O (Fig 3) 1

Fig 2

EQUAL WIDTH
AND HEIGHT

UNIFORM RIPPLES

FINISHED WELD SIDE

WW20N1568M2

P 159 & AYHaERT - AT (Sg TS 31S) (NSQF TR - 2022) 3491 1.5.68 189



TR 4: TIG §RT W9 W e u= T warge (T joint on stainless steel sheet by TIG)

1\6\
™
N
GTAW

2 50x1.6-150 X 04 Cr19Ni9 GTAW-03
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.68

SCALE TS FILLET WELD TEE JOINT ON STAINLESS TOLERANGE1 | TIME 2ofrs
E @ STEEL SHEET 1.6mm - POSITION FLAT 1F I

190 Fiea 1w & AYHFNTT - AcsT (S TS 31MS) (NSQF IR - 2022) 31aRT 1.5.68




Hd HT1HH (Job Sequence)

—_

e I R & IR dIR B 3R BRI BT 96 B
2 WA W IR §Y &1 IUUNT B3 Jda! B! b B |
3  fic B AT T W ‘T’ Wige & FUH e 3|

TRET IUHIT UG |

4 GTA 3T wic & Wi 19 I Je |

5 1.6 mmf SAGCIS 3R 2 mmf URTG TR HT 99 H 3R DC
& fore soiacis feu &1 urgs fasan sy

6 e 60 TR 1 90 THITTR R Ie B |

Sie 4T BT T HRAT 3R ¢hd Bl

o &1 AT Tea R T Sise & w0 H G|
JOIE T JUTRT b 8 &1 Rufa & T 1 (Fig 1)

~

© ©

Fig 1

TEE JOINT IN
POSITION

N

Y | wwaontseexi

10 GAfEA &% % Seafer TwsT fomm siarta & afast =M
EEGR

11 U aif & 1Y &I |

12 g &1 A1 RRY W 3R ata & 4t 2-aw | (Fig 2)

Fig 2

WW20N1568X2

ASSEMBLING A TEE JOINT

PRI 3 H (Skill Sequence)

T NS | - UG B AIeT P RaTe b fam fber fed srazas g1

& gn & T H, fhace Siige & giFl fH-RI IR Te A S/
SislEIRY

T & SR Y ToRA B U1 39 Ufohar & F18 S arait argeht

13 T DI Sge & dadd Udhs 3R ¢ad B =T BT 3R TTHT
300 & HIUT R $F1d H< 1 Fig 31

Fig 3

TIG TORCH

GAS SHIELD

15°.200
—2220°

WW20N1568X3

BASE METALJ

14 TS 3T TR YER P 3R Th URIR AT I | GAfdd
& Tgs ® dlar ‘T’ Slise &I 58 a& Ugd S|
Fifds ATSS B AIAR SIec DI ofS DI Ja-T H TS b PRIa

g, o RS P! LRl W S SR Agad o oS ¥ Ugd
fUae™ &1 SR AT (Fig 4)

Fig 4

GTAW

TACKING PROCEDURE AND WELD POSITION FOR A FLAT TEE JOINT

WW20N1568X4

10 9§ 39 feR UTg & U9 3d ¢ o < B 3 §gId §U
PR IR &1 ST AR A Siige |

11 1 XM, AR Wiad THT IR $HT RS 1 e A 7|
12 &S &I I FY, YT B 3UST IR |

13 ‘T YR Bt U Faet R I Ufchan 1 ITART Hd gL,
ST 3 S Tgd farar o, gt 3R 3w HY

P HICTS 3R AT P HR W R Bt

TS 19 vaTe & o Ro1Re o7 urer &%, 3T uRRemr Iy
TS Tt BRI

Fea Tg9 & AYHFNAT - AR (Sg TS 3MMS) (NSQF RN - 2022) 310a1¥T 1.5.68 191



TS 5: TIG §RT WHAY e W S warse (Corner joint on stainless steel by TIG )

O =

FILLET WELD OUTSIDE CORNER JOINT ON
STAINLESS SHEET 2mm IN FLAT POSITION

2 50 x 2 - 150 AL.199990-IS 737 GMAW-04
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO. 68
SCALE TIME

NTS TOLERANCE *0.5 10 Hrs

CODE NO: WW20N1568E5

192

FfUed 159 & AYHaET - ATsT (g TS 31S) (NSQF TG - 2022) 3491 1.5.68




P14 &1 %A (Job Sequence)

1 g €d R IR + 2.4mmf & 5% Rifere T &1 Ium
G

2 2.4fmm (RR$IH) TR SAdCIS BT ITANT B |
3= 3M9R H1gal & WY 3 T fastelt Wl

4 ORREO I SR

SRHR T & IR R ¥ Wfie TR H1

M & BRI B TH B

A8 B ABTS P [T WA Wi TR =T BT JuANT B |

8 B PN P SIec P 1T e & U BT HeT SfavTd R 3R
e W@ § T (Fig 1)1

9 e H Hic oA H 3eE H

10 918X B & Sige T ofs T gl UACIH & 1Y Th JAH
DR i IS T

11 98 &7 DI 3BT TRE Y B R |

12 3¢S o1 TUrarT o forg guf feb T 7T 16l b1 b des a1 FRIE0
Edl

(2NN

~

i 3 (Skill Sequence)

NG & STIR TG B & OGB! AfST A |
DCEN # @%xc 60 - 90 Amp &I TSoIC 1|

WA & DI b TP ¢hs I o7 dfeh?T IR BT ITAIT B3, o
MY TR JdeS a7 YS! BT FTIANT TR §IS B TSORE XA &
fore fpar Smar 21

W XU & 1y e & 3fdT IR W usS| Fig 1

Fig 1

WW20N1568Z1

Fig 1

/7/ TACK WELD
N

/\J

1.5mm

ROOT GAP

WW20N1568Y1

- IS8 Siigc B DI AE U UIh IR & 91 Hal UAeRH &
1Y S BT gt W@ 3R RIS

- ol & gaE FISTS 3R $aTE & WY JHF I (Fig 2) |1

Fig 2

EQUAL WIDTH
AND HEIGHT

UNIFORM RIPPLES

FINISHED WELD SIDE

WW20N 156822

P 159 & AYHaERT - AT (Sg TS 31S) (NSQF TR - 2022) 3491 1.5.68
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Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing)

TR (S=Y TS 31Ts) (Welder) (W&I)- gfrard) afes ufssar

3T 1.5.69

Co2 3fET gRT MS We IR We argd digd (Straight line beads on MS plate by Co2

Welding)

I2TU: 3 W & 3fd T 3T Ug B I &
+ Co2 AT ERTMS Wie W e AZ F15H BT 3R H1 |

10

100

1

100 ISF 10-150 Fe 310

GMAW-01

NO.OFF

STOCK SIZE SEMI PRODUCT MATERIAL

PROJECT NO.

PART NO. EX. NO.69

SCALE NTS

6

DEPOSITING STRAIGHT LINE BEADS ON M.S.PLATE

IN FLAT POSITION BY GMAW

TOLERANCE #1 TIME 10h

CODE NO. WW20N1569E1

194



®1d &1 % (Job Sequence)

1 ST & IR B B SHR 3 & T TR FHY |

2 Tid P! G B B LA IR T B B |

3 TRAP TR A $I Jag TR THMICR Y@ fafgd a3 3R
@137 Y U R

4 FHU (SI19) P 9% <ad W Tl TR & I e

5 0.8mm N IR Wd & fRURY T 3l HY, 3 b B 3R
TR PIZS g, e, et 3R AT o) Fuds feu & Arey
G|

6 afcT m=fiF A S| < &) A=A & uiteiiea (DC +ve)
eff9d (DCRP) I Frae 3|

7 IS YE AN 5-10 fiFe uga CO2 T gler &1 fagyd smyfa
I HAT Y|

8 feuciamr Ale & fo STaRIHATIIR 31T dieesl &I 19-21
e R IT B

9 YA R HI 8-10lpm (cher Ufd fire) R Ie H3|

Pira 34 (Skill Sequence)

Sifg B du 3R AT (Preparation and setting of the
job): 150 x 100 x 10mm I AHR P Th MS @e Uy
TR B

10 IRR HIS YT Je BN dlie ThU We W 3HTH ARH 90-100
amp U foam ST 9 |

11 IRIad e JfeT & fory s 2fics/2adic W DIN 113112
FTal/eX fheex T &1 IUTRT B |

12 SMAFHATIR YRETHD HUS Ug |

13 H=MF ¥ §A1Y 39R des Al W Rad # |

14 3TH I XRH B, 8T THR AIS & AT HTaxas &0
Tue feu & 3id T Wig g 8-10mm & fheR IR f&s &l
TN |

15 SIS &I Siq B Uts AR IR T RR I gaR RR & furiore
gl

16 TRt BUS T BT BT 3R HIa WId IR T BT ITINT
PRSP Sllec Bl P B

17 =T 3R fethaey & forw dcs s &1 W FRteor x|

15mm $T g3l R Ud AT & A1 KT A~ Pl A P |

IfET 9d R e B! Tele TR H Ic B o fb ugd &
3rgr § fasam mam o)

FfUea 159 & AYHaARaT - AT (g TS 31S) (NSQF TG - 2022) 34T 1.5.69 195



TR 2: Co2 AfRET gRTMS wWie W T Sise (Tee joint on MS plate by Co2 welding)

O =

FILLET WELD TEE JOINT ON M.S PLATE 10mm
THICK IN FLAT POSITION BY DIP TRANSFER 1F

2 50 ISF 10 - 150 Fe 310-W GMAW-2
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.69
SCALE TIME
NTS TOLERANCE *1 09 Hrs

CODE NO: WW20N1569E2

196 Fed Tg & AYHFNAT - AR (SY TS 3MMS) (NSQF RN - 2022) 310aT¥T 1.5.69




®1d &1 % (Job Sequence)

1 Wil B IS & AR I BT I FIC|
2 T W & gU fFRI & bR 0 |

3 I Fled AT A B! UIRd 3R AT R T 9re, a=n
BT UGN Y|

4 IR S 3R BRI DI g Pl fSTR HY 3R AP B |
T B ! W TR ST & SIUR T b &Y H I B |
WD HUS TG |

7 T Sige &l RRI IR ¢F a6 (YATH 10mm TaTg) S
& Fig 1 & femmar mar g1

(2NN

Fig 1

S

WW20N1569H1

SETTING AND TACKING A TEE JOINT

8 & I ¥ 45 et mIATa A Fid Iee s Sife & difeb afee™
TI/ST3 88 TS H B off Jb

9 <fd & A & uMifed a9 Hrde B

10 0.8mm TN BT ITANT TP Siagc &b e I B I8 Bl
ATeeE TId fher AR 3R TR dte afeE da-ies S v
Fig 2

Fig 2

B

RROOT RUN

WW20N1569H2

11 90 ¥ 100 TMRRR Hic/Isfd aRR BIs e 19 T 20 31h
Je B 3R = A feuiore. &

12 IUgEd AT TH/eTd WIdt 3R i1 caat Wi & ry 3fd
F¢ UFCRH 3R @Wie A 3R B &1 90 Jag- gAfdd s

Fig 3

G
WW20N1569H3

13 T W DI W IR § F JIH B |

14 19 Bt We A 3R Fc I B A8 P 2/3 B HR B §U
TR st &1 ITNT b IR A feuifore &% o & Fig
3T AT T B | 3¢ T & ol IUAIT 61 O aTeft depiap!
P ded A afesT aiHTeR SO

15 A R & i 31 wie & siexde I 991 oY 3R We &t
TeTs 10mm &t U N B aTg U &l

16 IR ST GRT IAT Y G I B B B3

17 TR [ D W F & JAF feuiore & R{ar 59 o
feuifore afded Wie B, ¢ 3 3R gAY T & HaR Il §
Fig 4

18 AT & & FulR We W Fe & - I 591 9 3R
10mm T T THT BT TS YT &

Fig 4 /B

WW20N1569H4

19 d0SS Slise P TR SR Y ATH B
20 T FHH Hd IHY e &1 Ua S|

Fed Tg9 & AYHFNAT - Ao (Sg TS 3MMS) (NSQF RN - 2022) 310aT¥T 1.5.69 197



P A (Skill Sequence)

& Sa1Ee | & e afedT wied A 3R B &1 ¢ HRd 98T, 3%
o1 P I Y& A [T ST A1, SR b Fig 1 femamar man
B1 (@ 10 Ui T BT FECRTA A )i iofy faegur b1
it famar s 9 S sfad: AT a1g 90° I RR I SaTg |

Fig 1

10

75

WW20N1563J1

U fibdie Siige & forg @S feeiRe srafa &t Ry T8t
CARSICIA

Ty g SR IV & fon fad feweie srasy & sraaddr
eI § i aféhd wie B 1 saTee | TR IS SIS gRI 9% 9
@ TR

T Siige & fow wc 3 feuifve. & & fow & o &l Sige &
T9ad UdHsdl § SR TId Pl Siise & a1 9 & (dPHes daid)
I RR R R YA §| 9@ B SWMeR W1 I YT Bt Tdg ddb

‘\< SURFACE

Fig 2
5° - 15° DIRECTION
OF TRAVEL

DIRECTION
OF TRAVEL

TEE FILLET JOINT

WW20N1569J2

5-15 &30t 3T 3IR ¥dE 2 § 45° F §d @1 ST A1fg ¢

b GMA AT Ufeha & &g SRS 1 gR 3 1 &l et
Il 8, 3T We 1 g § fid wha, S, Ue, 3 a1 ¥ &
I =1 §gd Hgayqui g

wWe (S¥Tes) fufd # Sike &1 af’dT &7 & forg Sige &
fRufa & 1Y a1 &1 ITAIT BT YRIUoHS Siedl 81 Tg Bl
TS S B &Sl q B T 45° HIUT TR @A BT A |
TP JAM <9 Wis J 368 WFWhRAe , fis 3 FHars 3R Rua

Fig 3

WW20N1569J3

IR, AT B ST TR 99 Aed & 1Y 968 SIS H JaRs
FU 1 YA g1 $hex b 1 W

W SR dWR R dfs & for ot wwie Fig 3 # faam Mg
% F 5T U § | 98 AT A & e fvar wmar ® % 10
ot ot T ) e (1) T b1 S B 1 gRfd X fr dte 2 3R
3 % o9 BT HRTe FaH W T & |

HTTLID SIS YETHRUl, HaTs R IR U v & forg e
& foIQ ue 9 <o Wi a8 X9 |

S f e v des Wed  §¢ 81 WY, 99 T Wex B &
ST AR | F ¢ 5 afe T = fan e g, @ arR wie
SHfTaftra g Taveht B, ot SifRR 317k 8 Tava § 3R Co2 T
1 Va8 U THH el g, o aeg SR WRedT &1 argHs g
TG B! g1 5|

SIS & 1¢ U SIS ITh B3 3R HIeT Lol IR 52 BT
I R SAd R PR

Fig 4

GET MITER
/ BEAD PROFILE
2

L v

THROAT f

THICKNESS

3
3

WW20N1569J4

198 Fiea 1w & AYHFNTT - AT (S=Y TS 31MS) (NSQF IR - 2022) 31TRT 1.5.69



TRF 3: Co2 AfRET gRTMS We IR HT+R saT1g¢ (Corner joint on MS plate by Co2 welding)

O =

FILLET WELD CORNER JOINT ON M.S.SHEET
3mm THICK IN FLAT POSITION BY DIP TRANSFER IF

2 ISST 50 x 3- 150 Fe 310-W GMAW-02
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO. 69
SCALE TIME

NTS TOLERANCE 0.5 09 Hrs

CODE NO:WW20N1569E3

Fed Tg9 & AYHFNAT - Ao (Sg TS 3MMS) (NSQF RN - 2022) 310aT¥T 1.5.69
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®1d &1 %4 (Job Sequence)

1 W &I ST & AR I BT Y HIC|

2 e & fFIRI B! NBR MHR T R 3R BIsd e

3 T Plcd IHY T & a3k 3fET #d I7g TeH
T T I B |

4 Ple LI IR F 3R BT gRT Wel o1 Idg & SR
3R I B |

5 We AP W B R BIR Sige & w0 F 90° W TRT &
SUR Tete fufa & ffdy T u & I e a1

6 TRETHD HUS UgH |
7 °H & A=A & uifvifed efifaa § sde &

8 e 90-100A H¥e/3T IR WIS 3T, 19 T 20 31 dleesl
3R fEU TRAHR TS HT JUTNT Fxh I ST T HY |

9 USRS & ! RRI TR ¢F d6s (AW 10 et cfars) S
f% Fig 1 & faamn T g

10 e T Sife B! AT el TR Ie/S13 28 Ureiie § 34 |

11 fEutore Te &1 §1d s sarge § Iadr 8 3R T 96 &R
Igi I {3 el &1 T YT Rl 3

12 W B} 3t a8 3R Wl o1 UHaHH Jaa Afda w1
13 3SR Fe I 7|

PId 3 H (Skill Sequence)

P ST PR THY, I P WS F AU We T 3R &t 37 s
H1 HIor 90 TSI W g1 =1fgW (Fig 1)

b GMAW Tifcha1 1 ¥ 3Tfgdl o G e 1 &Hel T8 gIel!
g, We o gdg ¥ fid Wa, S, Ue, ad a1 WY &1 I Al
Igd He@yqUi |

TIRTH AHT IR, Geatdwrul, U3 3R Sars Ui H4 &
o gena & o e I9E g T1fd §9 3G |

fa i T AT ds Wed ¥ §G 81 Y, 79 Ue1 WeR W BT IuanT
B | o ¢ fob afe Tar 7€t fobar T B, Y R wits sifafira g
1 JaTe Th THH el N, R 36 3R TRl o1 argHsag
T B b 5l

Fig 1

/ TACK WELD

)\

1.5mm

ROOT GAP

WW20N1569K1

14 AT B s Srafies T8 & HRUTWIE & [BR e T8t
gl

15 AT X [P e R Ies T T HIH & g S WD
3fepe TE &

16 T &I IR I T 1B B

17 ISP, WY, qHH 1S 64, We & fhaR & g,

=T 3R o s MpRd & fiu des sis &1 Adtem
oyl

Fig 1
CHECK ALIGNMENT
WITH TRYSQUARE

TRY SQUARE

e o
TACK WELD — |

WW20N1569Y1

200 Fed Tg & AYHFNAT - AR (SY TS 3MMS) (NSQF RN - 2022) 310aT¥T 1.5.69



TRS 4: Hait 2 AT g1 R 4t g€ Sige | (Single ‘V’ Butt joint by Co2 welding.)

N
ROOT GAP =2 J\

FINAL
COVERING

/T<GMAW

=70

10mm THICK BY DIP TRANSFERIN FLAT
POSITION 1F

2 50 ISF 10 - 150 Fe310-W GMAW- 02
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO. 69
SCALE NTS BUTT WELD SINGLE 'V' BUTT JOINT ON M.S. PLATE | TOLERANCE 11 TIME 15hrs

CODE NO.WW20N1569E4

FfUea 159 & AYHaERT - AT (SY TS 31S) (NSQF TR - 2022) 31491 1.5.69
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®1d &1 %4 (Job Sequence)

1 TR 9 3R IRR BIe B 18 § 19 diee 3R 90 3R 100
TR, I 7ATE 8-10 TAUTd UItd &= & forg gmifora
Eyl

2 SIS U gHhsl o 3! e I AP H | Wie & Y, |
31 7% SIaRT 3R Sis & = IR Oy ea & | Urg s u wisd
a o1 f& Fig 1 o foraman ma1 8, vds a9 fF R iR 1.5
fordt = %l

3 CHSIBITH AU TS 3R Fig 1 7 fG@m srguR fRufa & x|
W B We P =i W dlip 3T @e BT U Tqd IR IS
TP

Fig 1 < GMAW

<

| 40-45°

1.5mm —f

ROOT FACE

TACK WELDED AND WELD POSITION
FOR A FLAT V - GROOVE BUTT JOINT

WW20N1569Y1

4 TP PHIONS S A9ad UhS AR BId W I AR | T B ol'g
P I Y T A B 3R A S 3rufd IS dh-iich BT ITTI
%1 (Fig 2) §gd DI Th WP I g IB g1 Iq dgh
SIS % g | Y, 1 919 Bl 9gd IRID! IV 7 | IS P SR
fhTR TR <1U DI Bfad Hb, MU At B! AGad & HIHH
Y YIY X Fhd § 3R HI Tc e bl T BR Thd B
gfe; 3T 1Y Y UReR H §gd A9 I1d 8, Ol dR oS I glax
O SR 1Y 9gd I g1 ST | afe $iTd a7 &1 R

P g H (Skill Sequence)

CO2 AT (GMAW Hfsan) & o wiel &t 9ad fasar ST §
drfes RiTTet ot §i¢ Siise & A DI (9 TIdA) 40 T 450 &
ST o Fig 1 ¥ foaman a 81 a8 MMAW ¥a TTd &1 gam o
$H ¢ 8 60 R @ W81 - 700

Fig 1 60° - 70°

| AY4 |

SIUR ForReT 0 1 Fefd e o g g wams 41 St & 6 Fig
2 ¥ faamy 71U 3R 10 firedt 7t wiek & e ¥gad &1 1830
R Ue &I

wel & faukid e & ga-9 B [aequr &1 Srgafd < o
Taelt g dlfeh I6E Ig difesd SMHR A Wid T | 919 des Rigear

WW20N1569Z1

R IGd SW o BT 3FAA A 8, A et I3 w1 g1 st
3R 3T S § YW 78] B | des TR & UaTg & Hafd
P & o7 3T 3TUSD! ITY BT IUTNT B3 § AEE BT

Fig 2 ° - 15° TO THE
5 - 15 DIRECTION

DIRECTION OF TRAVEL w OF TRAVEL

BACK HAND TECHNIQUE

WW20N1569Y2

Fig 3

BEAD SEQUENCE

WW20N1569Y3

5 Fig 3 ¥ fa@m U 791 HH HT START Hb ol Bl R H |
IS UaT8 § e $e- & fou iR @i ok s Aifedl &
PR TR TS A & o UIST T gA1S BT STIRT B |

6 O MU IS I IR d, A U $ST B 3R TS A B |
WS &I O dErs § gt ¥ ferart w1fgul ofs gediawur Y
0.5 1 et 9 Ygad ¥ W HaHT A1t 3cs B I 99
Hed & 1Y ST ¥ e ST a1feu | GEaIavl YR 41g
DI YT A HFAIAFHH 1 o SR TR 3R 1.5 9 31w
EEERIEINY

Fig 2

PRE-SETTING TO COMPENSATE FOR ANGULAR DISTORTION

WW20N 156972

2 @ 78 Wic &I Fig 2 # fifer Y gr1 feame 7w s weh
R W Mg A

il Hiehd H Fig 2 # fa@1g 71q 3R g b1 = & el 1 iy
5F 150 T 1Y G Y 95aR =¢ U3 U F3A & Heg e |
53 8 fordt (3ifreray 10 i) &1 Rewp-eim3e 9+

18 ¥ 19V & Tafd a0 dieesl & 1Y 0.8 it A & aR &
f 80-90A &1 Hic IT He |

202 Fiea 1w & AYHFNTT - AT (S=Y TS 31MS) (NSQF IR - 2022) 31TRT 1.5.69



Ffiea 159 & AgHafTT (Capital Goods & Manufacturing) 3T 1.6.70
TS (S=Y S 3ME) (Welder) (W&I)- U1sT 3R e GW

Flgdd Wig MR “d” Sls W UISY ds Wgad A 3R fihesru(Pipe weld joint

development and fitup on elbow joint and “T” joint)

JERY: Y 31T & 3fd | 37 T8 HR Jhd §

« "ELBOW” 3R ‘T’ T3V SaTse & fore Saaudie g1 HY

o PR & ATAR UTSY B! BT 3N YR B

« 900 UT3Y Tedl Sige 3R 900 UT3Y ‘T’ Siige §91 & g urgy &) fibe #¥1

TR 1: UTZY 4TS waTse Saaude 3R Tedl sarge W fhe3rm (Pipe weld joint development and fitup on elbow joint)

oG ————
100 U
[a0]
|
|
o
8 |
Q
|
|
‘ o
[e]
77777 |
\ |
\ |
\ |
\ |
@50
2 @50 x 3 - 100 Fe 310-W 1.6.70
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS TOLERANGE 10 Hrs
PIPE WELD JOINT DEVELOPMENT
*@ S & FIT UP ON ELBOW CODE NO: WW20N1670E1

203



®1d &1 %4 (Job Sequence)

IR B [ TET MHR & UrgUl &1 IudT fova T g

o T® Pl SIS & o fawr oiRfad s Fig 1 U& ST

Yte TAH R QUf ATHR|

Fi

g 1
DEVELOPMENT

6 o 6

5 5 -
71\ 4

3' 3

R

o 1 2 3 4 5 6 7 8 9 10 1112

0
8 CIRCUMFERENCE OF PIPE
7 11
~ Y12
6 0
s ELBOW PIPE JOINT

1
3 2\ @50 OD AND 3WT

\1
©
©©O |w
o
™~

DEVELOPMENT OF ELBOW JOINT FOR @50 PIPE

WW20N1670H1

3= =fic ¥ UISY Ted! & fah™ &I d1e e a1 100 it

od Uyl & U RN IR et €|

. UEO R fIH F WHRd & I UF A §91¢ 3R ghdl

BT IUTNT HRP UTSY DI U AIh P 1Y HIC |

+ &C gU PRI BT ek Y SR P U fbaRT W ot off

SHTFAIAT BT S H=A & 1T Brd B
U139 P g F ATRIISS 3R 3= gfid yardf o a1 o3|

« TIZY P 900 P HIU TR Je 3R A3 Bl
ST 3 forg Aieiet TReT 7 3R @3mm CCMS fheR IS

®10.15 kgf/cm2 URR & 1Y I |

. TR A YT B

o SMAYD GRET JaYT-1 b1 UTe B |

204

o St B 1.6 A T U F Y 4 U R CH-IE@ B

3R SIS B W@ H [ | TS TR HT SUANT FXh Uiy
FeallSal & & 900 HIT Bt S B |

1Y 3R JIad AfET qPb-1eb BT YN B |

«  3mmg CCMS IS &1 IUTRT b des Dl 4 Wl H fauiora

FRA U SURY SR fheR A T TR HRd Silel &l A
I

.« oS S ddgd &% T N T Y 4 Wl B aes fhar o B

Fig2 af@T & HFA B HA2 T 6 (WS 1), 10 J 12 (TS 3)
10 BV 6 (TS 2) R 2 7 0 (TS 4) | AT 3HH FT T8
HH IAY §U SIS B 39 e 3@ | Hag H b afcdT
ifYF FTU F dEad SHW FI 3R 3R 31R% =7 J Jgure
fufa & &t oIl B

Fig 2

SEGMENT 3

WW20N1670H2

. P B S G G FY AR T TS B IS B

3P W T H< dlfcs 5T | 91 S gU UaxI 81 9 |

. IfYF U3 I T
.« 3 fPU T SIS B I Y 3R e a1 e B

Fea 5 & AYHENT - IR (SY TS 31S) (NSQF TN - 2022) 394191 1.6.70



TR 2: UT3Y ATs waTse Saaude 3R ‘T’ warse W fheaiv|(Pipe weld joint development and fitup on ‘T’ joint.)

@50
\
\ \
\ \
\ \
\ \
10 \ \
\ \
\ \
[s2]
o
— L N _ [Ye]
8
100
1 250 x 3 - 100 Fe 310-W B 1.6.70
1 @50x3-75 Fe 310-W A
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS TOLERANCE *1 15 Hrs

O =

CODE NO: WW20N1670E2

Fea TS & AYHENT - IcsT (Sg TS 31S) (NSQF TRNRIG - 2022) 31IRT 1.6.70
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®1d &1 %4 (Job Sequence)
AT A 5 TET MHR & UIsUl &1 ITANT fova T B
+ 90° IMET & fore faewm R #1 1 (Fig 1) T SR e W

Fig 1
. E
DEVELOPMENT OF et DEthg%N,LEmEOF
THE BRANCH PIPE 2 2 MAIN PIPE
3 10 1 2
c \g 2/3
L1
Y e
A
E Fi3
1
E
|
|
| =
G D HO1 23210123210 @
z
g
DEVELOPMENT FOR 90° T JOINT "50 MM OD PIPES" %

. I HEH Uy R RAUHT1 |

o FI UIsyl WR AT o1 UhTed & UF HID B | UF AlD
ThTed & 1Y S UISY &I HIe 3R BIsd B | TG BT
SR 48 UIsU W Figfd TtIsd & e &R Bisd o ¢

. 9 % gU fHIRI Bl SR B 3R [FARI B! Brgd B

o fopadt oft oS SR ST gt uerdf &l geM & forw Uy
P AAE DI ATH DR |

. §TUSY &) B UISY & I1Y 90° P HIV R I 3R g
F (Fig 2)

Pixra g (Skill Sequence)

AT B s o Tt Sprae & ol urgy ok fiverR s #
YR HRA & o gfaureea s & forg e fow e urgy <t
SIS &1 Sl I A1d fopar T B |

AfETT & GRA DIgd T1Y TG 3R TG & gl [BIRI & 3
FC YA 3R Yo HI YA B & o s Uiy ) IS
T OIS ORME ¢

. FR 7 AN, 3mm CCMS 378 T+ 3R SH 1 & forg

0.15 kgf/cm2 URR & W1 Fgd Tl BT STaTd Y|

o SAYD GRET IGYT-AT b1 UTei B |
F¢ U8 GHd B & g Fige &I 900 exad iR 2 fireft

FC T & IIY 4 TRl R TH-a6S B

+  UTSU Pl gAY foHT ocf1 U1SY 1R fheR XS o gRIR b il

CACISERY

. T 3R P dB-P BT TGN BB YHTER SIS P T 4

JaeRt 1, 2, 3 3R 4 A I W M| Fig 2

Fig 2

TACK WELD
HERE AND ON
THE OPP. SIDE

WELD HERE FIRST
& THEN ON THE
OPPOSITE SIDE
(SECTOR 1&2)

WW20N1670J2

TS DI TP P 3R 2Nl & AL Ics o7 e o

T YR Pl YB3 & 1Y des s [USd HdeR & oheX bl oldh
RIST FRA BT T TG |

206 Fiea 1w & AYHHENTT - IIET (S TS 31S) (NSQF IRNRIG - 2022) AR 1.6.70



Ffieca 159 & AghaaiT (Capital Goods & Manufacturing) 3T 1.6.71
TS (S=Y U 3Ms) (Welder) (W&I)- Ur3Y 3iR 38 S

TIG §RI UISY Sa1Se ¢ dfes' (Pipe joint root welding by TIG)

IETT: 3 WY b 3id H 317 Jg B Febd §
- Al AR ufthar &1 ITAT FF we RS A vephifaw gy Sar wters 3 findt eiiv 50 firdiod aes ot 9e Ty

***** GTAW
2 g50x 3-76 T Aluminium - - GTAW-07
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE NTS TOLERANCE #1 TIME 15h
PIPE BUTT JOINT ON ALUMINIUM PIPE
E @ @50mm x 3mm WT IN FLAT POSITION CODE NO. WLs207E

207



o #1HH (Job Sequence)

1

U T STl & SfTAR HEE EId Usy &l $IC 3R TR
Eyl

F STH-TTE TR B HE g J ¢ Jes o foTd UIg Tl &l
fufey (F2) & IRfed HL

SISt B gHTAR 120° TR b B3 3R b1 I 3|

4 =R P AfcET UMY B I T P T JeR WS 1 IuTNT
I
Fig 1 750
™ AT
’/ =
—ROOT FACE 1.5
ROOT GAP 1.5
i N §
g
=
Fig 2

1.5 DIA W|;Ex

USE OF BENT WIRE OR SUITABLE SPACER TO SET ROOT GAP

WW20N1671H2

3% dcs UM & g g8y &1 99 T & gAN| Fig 31

3 P AT UISY BT GAIGR Y W ¢ ol [P Fig 4 §
TR WS B feraman ar § SR OR1 foran g

SR YfohdT bl dd db algRI od db b SIg T kg I
3 8 S|

IHUNT & guH fRRAT I ger |
TS HIHT AT B 3R FASemr B3|

P g H (Skill Sequence)

T3 AfcET U fafiies HIet afcdT SifoRe g, forad urgal &
T ¥ 3 fUgd fBR) gR1 98 Tau iR 3l U e g1
U39 & AT & SR Yol RRAT &1 999 HY|

208

Fig 3

WELDING FIRST SEGMENT

WW20N1671H3

Fig 4 \

WW20N1671H4

IAY §U UTZUT I e foheer IR TG 3R AT &I Big
P O B
=8l UG 3R gdg ! IURUY & o e & Ifd faem &1
gied B |

Fed TS & AYHENT - ITsT (g TS 31S) (NSQF TRNRIE - 2022) 319IRT 1.6.71



Ffieca 159 & Ag®haaiT (Capital Goods & Manufacturing)

TS (S=Y TS 3mE) (Welder) (W&I)- Ur3Y 3R aee 4w

W 1.6.72

IUHRUN BT T4 180T (Visual inspection of tools)

IERY: 3T 3G & 37d H 31T I HR Iobdl §

* 3T WS & AW T TR F7 SaddT B

o A0S WIS BT T B3 3N 0 BT UgA= B
o A fteror froid daR w3

I W -dis

IS dI8 W S@die
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TRD (TASK)

1 deste & U 7T Jre @1 o |

2 IS SARC BT HHIT X 3R fSWhae B ugaH P
3 UI 4Wd & 9 dcs | fethae &1 A ford |

Jos AWd - fhae wiig< fShae @t d=m

CRD - 2

18R

2%

3 4d U1g (Parent metal)
4R

1x 5 B3P

7 6 3fSIHe

7 TS TIgRA

8 Hd U1g

9 TR TR

e aafde Ard M & Jremad & fore ufiers gt flw
STaT

210 Fiea 15T & AYHHENTT - IR (S TS ATS) (T=NTUT NSQF - 2022) 391 1.6.72



TR (TASK)

1 JS Sis< & AU MU dmd &l gd|

2 3T SAISC B AT BN SR fShae &f uga™ B

3 UdP YT & WA 9cS Siisc | fSWhae o1 A1 &l a1

% A - 9¢ SdIEC

fePhae &t T=m

CR& - 3

Fea TS & AYHENT - eV (Sg TS 31S) (NSQF TRNRIG - 2022) 31IRT 1.6.72
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®1d &1 % (Job Sequence)

TR 1: Aes d1S o1 e
- Ifd I H e & e & o R U I I & o YA 2 W, IE W AT 6 fob Ice Pl aie & 1Y, Bic 5 Ty

ST B SIS &1 AT & Y T
o Y SR gUE AT W e oft famem & forw (2- 2.5) o a3 W, g8 o1 T | b U g1 & Iy st & Ay R-
TP FHid BT IUAN PR dcS TS BT IGO0 B THEYA fShaequl g
. 393 U U e 1 3 T el Y T gHEEH gfe ufiers arafa® d@s AWa YoM Har €, at
IR I0E §is R fafded & U § Repls ol wiRref3l P dcs Aigel B IR I A TG fHar <
faror & Try fewfort o) Irer & oo B3| WA §, A e, e, WA o A, S % wa
¥ forg Sufufa &t Tquras &) guTfad &= THar 21

TRF 2: 9cs AW fhae Sigw<el &1 fAdtemor
- SRS THR S MReu & e firde Sisc s faufagm - FfYd X fos 9% &1 718 wdg e, 4F, Wi offfe ¥ gad

30s YW BT 3eHTH B | 2, ST =z wien & Ry IufRufa &t qora &) gHifad @

fthdic Ie SaTEe 1 RIS B3 3R AR ST & 1Y 33t Tl 8l

TRE Y I T 7T ot B faSerd SR &I daR H «  IRId UAS fShde &1 94 deee Id fthale Sig< gl
faaRor & w1y fewfory o 2forer # oo B

TR 3: A0S AU 9¢ W5 Bl Aeor

fShal & R & FRIgU S it se Sisc s o fdrm@ - J3e Jud e Sige # IfRfad fethac! # & ude &1 94
T I BT 3T B [ECaEkadl

. THIAZTH R B IMIRIT P TY DI RE T« R0 F T Rt ) Irex & oo HY |
I ot B 2 Fer duR a3 |

« FRETH b Ao &1 77 Fae e, e, T S P B,
Sl T=7 URlen & fore JufRyfcr &t uradl ol uTfdd R Febelt
gl

212 Fiea 159 & AYHENTT - IR (S TS ATS) (NSQF TN - 2022) 391 1.6.72



Ffieca 159 & Ag®haaiT (Capital Goods & Manufacturing)

AW 1.6.73

TS (S=Y TS 3mE) (Welder) (W&I)- Ur3Y 3R aee 4w

aes 711 &1 U (Application weld gauge)

IERY: 3T 3G & 37d H 31U I HR Iobdl §
o 15T BT UGN B fafHa fEhae) &1 fAffemr s34

aﬂﬁ?ﬁrm (Fig 1) (Angle of preparation (Fig 1))
The 5° b RN H 0° H 60° e UGl ¢ | Tl bl Jarer ob Ihs
PR & faeT ueT S 81

Fig 1

WW20N1673H1

ANGLE OF PREPARATION

firafer=ie (Fig 2) (Misalignment (Fig 2))

TAM BT YA T & bR B et e R IR B
¥ fraferie & Aua & fo faran Sran @ iR o9 a6 gad 3=
THS A YU el B dd deb Y B YA §

WW20N1673H2

MISALIGNMENT

Jifaf¥ad ds UTg (Fig 4) (Excess weld metal (Fig 4))
3 SIHTY & 3fHad 25mm 3R 1 §9 dd Ug & forg bt
T TN b ST &

Fig 4

EXCESS WELD METAL

fieie a5 A Ft @1 (Fig 5) (Fillet weld leg length
(Fig 5))

ST STIHI BT AHIH 25mm 3R 1 590 Ug & i Whd
BT ITTNT fobaT STaT 8

Fig 5

WW20N1673H4

WW20N1673H5

FILLET WELD LEG LENGTH

3is¥de (Fig 3) (Undercut (Fig 3))
W 0 ¥ -ve T 5m & Ugdl § | YT P! I adh GHT ST §
TS T fob UTgeR 3fsvebe ! O3} TeRTS dob e Ugd il

WW20N1673H3

UNDERCUT

firde A St MeTs (Fig 6) (Fillet throat thickness (Fig 6))

RS UigeR 20mm 3R % §9 d% UgdT g1 7Td &1 HieTs &I
T B g8 T o1 & o fpae & 9 Sy e g

Fig 6

WW20N1673H6

FILLET THROAT THICKNESS
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Fig 7

WW20N1673H7

214 Fiiea 159 & AYHHENTT - Ioe¥ (S TS ATS) (NSQF TN - 2022) 39017 1.6.73



Ffieca 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.6.74
TS (S=Y U 3Ms) (Welder) (W&I)- Ur3Y 3iR 38 S

AT HIYA 9Tl 16T BT ITANT HIP desHc BT SRS FAamn

(Dimensional inspection of weldments using weld measuring gauges)

IeTG: 3 W P 3fd H 317 I8 B Gobd &

. a%s & ARIe0r & foT acs e &1 IuAhT B

« fhdle 3 MWISA & Sraad / Iad B S B
o AT P G / AT HICTS P wiid B

READ SIZE

OF CONVEX

FILLET HERE
0
10

N

TO MEASURE THE SIZE OF AFILLET WELD

TO CHECK THE MAXIMUM PERMISSIBLE CONVEXITY

1 - - - - - 1.6.74
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SNhE TOLERANCE *1 TIME
DIMENSIONAL INSPECTION OF WELDMENTS
?+ @+ USING WELD GAVGES CODE NO. WW20N1674E1
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TRS 1: 4TS TS BT U HXdb des BT FATer
AT S T JUANT b 0T 3 fore fu e deg S
T B

« TS B! YA B IR T J B B AR T, Y 3R Th
q gad He|

o I AT AP (12 mm) & ATWED DR BT ITT B3 3R
38 IS b I W o1 6 Fig 1 & femman man g1

Fig 1

WW20N1674H1

o 9D Raue, dIfe SUR RR1 SeafR ey & gul

o T 3Hd Pl AR IR B SHU AR Bl foegpa g1 91T,
IS BT TE PR 8 (Fig 2)1

Fig 2
IES'I;II\ZI(E FOR PROPER
t
]
z
3R IS & TSl 3R 21 P g 7 o8 § dl I8 3SR A3l deg
H

« ¢ dcE &1 oy fearan §, @ Fig 3 ® gt 3R vesie
H & U A H offp 518 gidit 5| 719 IR @St <@ il
& o e o &1 5 Sawae SR (TS 3THR) T §31

gl

Fig 3

THE CORRECT OF WELD
(REQUIRED SIZE)

12mm

LEG SIZE

o

Ly
WW20N1674H3

e I8 SMMBR 12mm T | TP &, A 39 7Ta &1 Aers (Fig 4)
P GUR & foIT a1 d13T | I8 deS SIS & 3fadd g1 Iad e
DI SITE R ol ST & | A6 BT el g1 Il & 1Y A Wl
? S 76 Fig 4 # 21 9fe 791 & 7197 a7 o7 & 3R @, ot A
3fadd 81 Jebdl & 9T & Fig 5 & feamar a1 8 | 391 Adas &
% Ies o T T Y e T2 ¢ U1 I8 § R Sawus MR
BT Y| gl Tg e Td e | a gg Sua g, AT pu
dl 3Mag® AT BT MR Wi I8t I B | Fig 6 fe@mars
& 37 AT I TR SR AT AIOH aTal I F 19 TP AR 71

Fig 4

TESTING FOR
FLAT FACE

THROAT
THICKNESS

———

12mm

>

9.5

WW20N1674H4

LEG SIZE

Fig 5

CONCAVE WELD

THROAT
THICKNESS

12mm

WW20N1674H5

Fig 6

TESTING FOR PROPER
LEG SIZE

12mm

A

WW20N1674H6

216 Fiea 15T & AYHFNTT - ITeR (S TS ATS)(NSQF TN - 2022) 31 1.6.74



TR 2: AWS-R TS fhde A BT IUART HIF fhaie Ics F W I3 I ATUA & g
Fig 1 ¥ f3amy SR 7 &1 3cg & 1 & e < | oife
B! Faeh We W 3R HA & AU TR &) WEs |
fhalc & T T STHR TS & AgUes Thdl TR QN ST & |
Ig fihdie de8 &1 v IS ]

Fig 1

READ SIZE

OF CONVEX

FILLET HERE
-0
10

—20

N

TO MEASURE THE SIZE OF AFILLET WELD

WW20N1674J1

TF 3: fbdie A &) Wit ITadar &) J4ruA & for

I &1 fthdlc It SaTc &1 aeidhd Wie & T+ I (or fas
Fig 2 # faaman T &) |

«  GRTHR [P 45° R fidie dee Sis< & daad 3R et
e gl & 9ud A B

o TR DI I By R M & foy wise 1|

o WES fHE & 9y 9N W AYUCS Whd TR AU BT FRI&0
Gl

o ICS YEGIIRU & WD HMHR &1 Ual a1 & e A9 &Y
Rapid |

Fig 1

{ !

TO CHECK THE MAXIMUM PERMISSIBLE CONVEXITY

WW20N1674X1

TS 4: T Acs Ft Wl gdedr #1 #v_ & e

« 9 & fthdic s SaTEe ®! aefohd Wi & I 9 (ST f
Fig 3 ® faamar mar 8) |

« AT B fH 45° Yo fivele deE T Bt SR 3R
afas We & Judh H g

o WRKR I AAAd 908 HaAP W [chH & [l WSS B

UYUIE W AY 3R WSS AIS & 1Y TN BT FAeor a3 |

o IS EAIIRU & WM MHR BT UdT T o ford AT i
Rapis |

Fig 1

TO DETERMINE THE SIZE OF A CONCAVE FILLET

WW20N1674Y1

Fiea 59 & AYHENT - AT (SY TS 31S) (NSQF IRNRE - 2022) 3a1™T 1.6.74 217



RS 5: € A8 S WIs~< UX YEaIhul Bl 71U+ & g

T P 39 d U fob UTger dos 1A & S 56 STE o g 1
f& Fig 4 & f@mr ma g1 /\
o Y FHT A0 HR, 3R TGTIR I & SHadd U 1 3qd
U ! fRUfT o Taar RapTs w8
READ g
BUTT WELD
REINFORCE-
MENT HERE
MAXL
MIN.ii
{ 3
CHECKING BUTT WELD FOR MAXIMUM AND MINIMUM CONVEXITY

218
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Ffieca 159 & AghaaieaT (Capital Goods & Manufacturing) 3 1.7.75
oY (S=Y TS M%) (Welder) (W&I) - 3T &1 fAATRIaRY udter

JApdd UGd BT SUINT HIb HSRal AU (Hardness measurement using the
rockwell method)

IeTG: 3 W P 3fd H 317 I8 B Gobd &

« AP TS BT START P dcs T T AT B HS a1 B ATY |

®1d &1 HH(Job Sequence)

o TR & THe! (¢ facH) Bl 38t aRe T Ih HY| Fig 1 60 HRC
«  gAfET B [ FoRal Ude® Te HER BrIE W @1 T[T / l \
2 3R o -9 IUPRUN T HUF § T & cgfg'ii.“oE.EET‘ HARDNESS CONE :
. Wlﬁ&ﬁ%%ﬁéﬁﬁmaﬁaﬁ?uﬁwﬁ?ﬁ ILLUSTRATION OF ROCKWELL HARDNESS §
T B B IS UIgY W IR 3(TT- el [§igall W BoRdl & H10R & oy
AT ST BT 9 By 3R fored JIRIF UfehdT 1 eTT
o TTIRATA DI G IR ASC HR | T O P (oY SHS DA AT g5t ®¢ (Enter values)
BT 3T B ART THAT eSS AT
o %W U U AIdE By (Welded specimen) (Welded specimen)

o TAES BId BT ITANT IR ¥ G H1 IS, Alfh S
¢d Tk Ui & e et ) $iR Sd 3fedher W Bier
Uigex Y UG | H-Als 3d $393M ¢ R BTH HR 6T ¢

o TR Wd R B gATHR TS Uigex B YA IR AT B
Feefier 9 g oft T 4R 1 e el 3| UMY & §1¢ (After measuring)

.+ WS TSN B URIPARA ARAB TBAPIEGEY |, 533z T B AT IR 39 sfed H @R BY
7 s I Udiem B | R 81U & U ol aferomad fezm &

A 0N -
a A WO N -

I TRfE Ry & g - T BT A 3R WY BY
. TErd PR AT IR WA A T O P 4 S A SR H e
EALEREGIE]

o 3OA W IAGAA IH UG | (TST TIH)

Hie: 3R W HRC (0 | 100) & forg @ iR sR
Td HRB (0 9 130) % Rg 21
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Ffica 159 & Ag®haiAT (Capital Goods & Manufacturing) 3T 1.7.76
oY (S TS 3M13) (Welder) (W&I) - 3T &1 fAAT=RIoRY utemr

IS wieur (Bend test)

JERY: 3T 3T & 3(d T 3T I8 IR Thd §
. g1y H W9 fhay &3

* b & forQ Sifd W ga T
- FE R u=fi= &1 IwET %Y

. fethae! &1 wifg B
FOR THE FINAL BEND, THE SPECIMEN MUST BE BENT IN A VISE

03 WELDED JOBS Fe 310-W 1.7.76

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS TOLERANCE +0.5 10 Hrs

BEND TESTING OF WELDMENTS
S CODE NO: WW20N1776E1

220



P 3 H (Skill Sequence)

By 98 3R ¥e d8 T & fou aes s urgsit &1 997 He |
§¢Td & Ufawd &1 g B |

IS YT TR T T YR R &AH ¢ |

YIRUT &FT 1 TTUHT HIfoTT |

Sl 3 ERIT s ulerur fom &1 s |

IS Tevr (Bend test)

3ifsade (Object): 3cE uTg, THf yuifad & 3R I & &t
geeal Rufid & & fom)

3 TRTeri T JUGNT A8 S & AU & $o AIY & & forg
W} foar S Ipa B

T TN & 7T SuRY 3R srgeed Wis uieron &1 Jugnt
AT A TS B

faftr. Tyl fawfa a1 amg a1 fou fomm it 7oAt &1 gemn
3R TR foran ST =nfRu | et oik we U1ds uar € | Sa gd
freffia o & siiceH ¥ goT gon 3, I & Ui ual
TTa T AT ST g | 7S 1 Wt 3R Yd T R SUgad s s

# fAfdy g =gl

Flg 2 THIS SIDE IN TENSION FOR FACE BEND

\THIS SIDE IN TENSION FOR FOOT BEND

ROOT BEND FORCE

Pl

® " O = O

FACE BEND FORCE

WW20N1776H2

faif&r auma (Reporting Results)

1
2

3

N

T B HleTS
TIg B I3 (F¢ 1)
EISEINSIK

Ud &1 ™

FH B TG SIS BT Fa@1 o TR 3R QIS BT RIF

FfUea 159 & AYHaART - ITsT (Sg TS 31S) (NSQF TG - 2022) 34T 1.7.76
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Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3 1.7.77
T (TG TS 31g) (Welder) (W&I) - 358 &7 fa =R udteor

T uteror (Trdfre udiemr a=iiF) (Tensile testing (Universal testing machine))

ITU: T VT B il T 310 g IR bl &
« TR gfrada e w=i=
« UTM R W&a 3t 9= araad & Jmd)

3axg®di¢ (Requirements)
AN (Materials) IUHRUI (Equipments)
.« WS Wd Jd f20mm -1 No. « HE & Y gHadd uieor TR -1 No)
ST (Exercise)
R 20mm & IS Wi D1 - TH B A1 Fig 2
ufsar (PROCEDURE)
TR RS 3R 3R SATT & AR ¢ 20mm F [ YN I
TS Wi & 3 3 | (Fig 1) 2 f/_\>
E FRACTURE —
Fig 1 £0100 g
R22 TEST LENGTH &
\Z 9 LOCAL
NECKING
é ¢ §t ¢ é /»ELASTIC \
o1t _ / UNIFORM \
MATERIAL Fe320 T EXTENSION o
(MILD STEEL) E E
SPECIMEN FOR TENSILE TEST § EXTENSION EXTENSION %
= {a) DUCTILE STEEL {b) HARD STEEL g
=
TR0 & YA Tha TR 10mm b SRS <l 7t & = ferd |
Maximum load
TS ¢ RO a Tensile strength =
qﬁ&‘I'UT% . FRRIBTUTM A 2| Orginal area of cross - section
EISEIRINUIN mﬁﬁ%% SE A . Increase in length
[ . b Percentage elongation = x100
THRIC-HICR &1 FerEdr ¥ fafld URf R fEweiRer Raie &1 Orginal length

Wie S - TRICTA UM 3R s 2A 3R 2B & I1Y I H ¢ Percentage reduction in area =

Orginal area - area at fracture
x100

Orginal area
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Ffieca 159 & Ag®haaT (Capital Goods & Manufacturing) 3179 1.8.78&79
T (S TS 3ms) (Welder) (W&I) - IR-ARISIRY e ik acs

We 3R UIgT W TS U-ice AT Agdls &1 IuaNT #Xep dfes fehae! &1 geuiep
(Evaluation of welding defects using dye penetrant testing mehtod on plate &
pipe)

IeTG: I W P 3id H 317 I8 B Gobd &

« 318 Oide Al &1 SUUhT F3 Ace Wa FIA~ Ft Uds & fShae! o1 e H3
. fEPhae &1 ygaE B

ufsar (PROCEDURE)

IS fPU TN SWId BT & TR0 ghs B Ydg bl AIth

oy 70

o Jde R T 1 &1 fFsH1d B (B) /DYE

o T B HNE 2 Y 3 e a% W g ;
+  Jds Pl FIR I UIY (C) V / d "

« YA¥H HUS Y ¥dg DI ga@U| V /v % .

+ g | s STaR &1 fgedma & (D)

N . . . CHALK INDICATION
o  Jhc R SIIR # fehae & MHR H e arelt T N
18 BT A0 B3| V % @ z
g' 3 a”—[waﬁl LIQUID PENETRANT TEST g
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Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3T 1.8.80
T (S TS 3ms) (Welder) (W&I) - TR-faAm=ret wheror 3ik aes

THEPIG AT TR0 TGfd BT STANT FIb afesT fehae T gediwd (Evaluation of

welding defect using magnetic practice testing method)

I2TU: 3 W & 3fd T 3T Ug B I &
o DI AR U0 TSfd BT START HIP Al fSthae BT AR eIidh |

3T 1.4.64 &
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Ffica 159 & AghaRT (Capital Goods & Manufacturing)

3Ty 1.8.81-83

TR (S=Y TS 3m¥) (Welder) (W&I) - TR-fAAm=ret udheror 3ik Aes

T T f&eaer Afdw ik Hfedz™, vga iR 3wt (Ultrasonic flow

detector setting and calibration, identification and applications)

JERY: Y 31T & 3fd | 37 T8 HR Jhd §
o NP UG & ATH P UgAH ¥
. fS%hael 1 geuied

o a1 T B g3ter fafen

AP Wa des whemr (Ultrasonic Steel Weld
Testing)

e TRie It & TR-faree R e & forg wa
M Wb 7 J TP g1 39 Ugid BT Th 99 g1 a1H T8 § &
g TH TR HI IHUF Tl Ugardl | e uer
3TdRep R 1 @Il & foTY eI d¥N & U H gifAd
HU BT ITANT HRT §; BT NG GHR dHh1H & THA g, S
IRAd | TS fSthae fSeaex! &1 3RIgd U1l TS, ddmiid
I B 3Bt aRg A W B, forest SuahT 1950 & 3 A
ERIEIEE!

TS TRIEUT SfeeTNAIG URIeror & TR Sy & H ¥ U ¢
eI fSthde fecae] &1 YA Hd gu, NDT o=
Jes & iR fafwssd @1 ged § ok ffgd o=d & o Il an
HIT fAHEdT BT HRUT S bl 8 | RIS dcs TR0
IS TUTa T o1 fow § ok IENT &t U favqgd gen
R4 YT B & Ay Agaqul &: Iareru & forg, 7 fawm
gdeal, Ruaer fawaarstt ok da wa fawwiel & A o
e B b g

Fig 1

ey, gfaat 3k WHTE (Capabilities, challenges

and limitations)

e I e te wfea ufesan § e foe amg

ffera! Bt STaRadmdT gl § | T1el bt STH & U8 d %S HRBI

R faeR foar S ey, foms g wnfira &

o IARMES FHT Wifad! (@1 W8, WR, &fivq, vfafds, A
IR, 3717S)

o TSR Sarad, Rigid ok fadivan (deigdfaes uyg,
fafe=fora &=, siw e, St g1, 3nfe)

o IR AT (TRR, RfaR, Ser uxgfa, 3nfe)

o SIS UGN & A (T-3PI, TIITHR & HILH b,
-3, o)

o 3V AR SEaFHAY (AT UPR, PR, SAIN
BREEIRIUCE])

o ISR fRMHA 3R i Ugid (DAC, DGS, AWS,
3a)

«  [dg 3R Iu4dE & fafesss & ufa 3= dae=fiad
« 31 NDT faftrt &t garn & gt wasr mevrg
o T 3P dPhiid BT IUTNT HId THY, TI&T 3ffeoide h
FId Th NP I g TRY {51 51 T g
o fofswar ot fRufd &1 RuRur e 3R I9F PR 3R THR
BT SIHM T H I Flebl
o AGH HFT B! TR
o fEfed SUBU debTel URUTH Ue HRel &
o fShae &1 a1 A & 3R Hiers 119+ forar o Tebar 8
Eﬁﬁsﬂaﬁmﬁﬁ@ﬁmlﬁ%
TR0 YIS 1 Tdg AR S D1 Al & A ¥ eSS
F YR B STAN <l 10T TE0T Sfeviae & @ Soll &
BEIIARUT b1 AT & b 7Y Ueb A A1 bl STawgebell
Bidl § S gt WRad, 3R H i afid, sgd S, srmyRu
U Y Udcll 1 GO T8l 8l & MY S gi¥ed § @
19 TR & TUMIR 3 YRaw fShae! & ufd dag-=iterdr
DI B JUBHRT =M 3R fafeseT &b deror qui & forg T
WSS B MALIHT gl |
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Fig 1

X POSITIONTRIG LEVEL

@) @)
BEIE
5 20
10 _10
20 5
50 2
1007\ 1
200 -5

HEEEE

p=ap=dh=d=a=q

== ===

{‘@:) {"@:)

POWER INTENS
- ®

é/ ON/OFF  PROBE
ADI

WW20N1881H1

WSS (Standards)

IR ATTLIH TSN B e F W gU, T8 Hedyui @ b as
1 3= YR & Sfegif-d ULeor 3 aidd NDT dob-11Ra-
& U SIS TR0 3R YHT0E g

SRITHA TS (1ISO 9712:2012 - NDT Sl &1 A $iR
yamfieon IWRied & fog Ards FRufd #ar g1

T Had TR H fayma sregrife des Aftem o & forg
i g1 AR, Rteror i, IuehRu, Sixiich Tl seiidh 3Tk
edic Ugfd 1 1SS & U SugHd e gR1 fafafid gt g |
3o TR & oy Urifies R o T A YEleg &

ISO 17635:2016: IS BT TR-TIATRIGRY TR0 | g ATt
& fore = fam

ISO 16810:2012; TR-fa =T RY Utern | siegrif-ids usiemor
| = Ryt

ISO 16811:2012: TR-faT=IBRY uiefon | sregrife alierr
| Tae=iterar 3R Tar afeT

ISO 17640:2018: 3T BT TR-fATRIHIRI TR0 | Sfegrife
TRAE0T | A1, TRIEI0N TR SR Yeuidh

EN 12668-3:2013 TR-f3T=IeRY tRlefuT | e usien
ISRV T AEI0T JUI 3R AT - YT 3: T JUBHRO

ISO 2400:2012: TR-fAT=IemT} ustern | sreemaif~d gieror
| 3f<Tie salfep aR 1 % forg fafrpar

ISO 7963:2006: TR-fAATRIGHRY TR0 | Sfegrifds Tsterr
| 3T silch e 2 & forg fafRwan

ISO 5817:2014: 3feE™ | We, fAdvd, ergefam 3k 3%
Ay urgefl ¥ woH-dee s Sigc (3 AT 3l Blga) -
QT & for Turar Wi

ISO 23279:2017: 3¢S HT R-ATHRY TRYef0T | Sreerifics
RI&0T | aee | Sridaarstt o R

ufeear (Procedure)

ST THI&0T BT Bl URHTTIT BRAT 3T g e Tel & fb

e e e & forg Ssifds STHeRT iR aTagIRG

3gHA BT HTAIHI Bl & | T IR &7 4 G & AT, 33T

T UfhdT | g e 9 ToR STe:

« {59 USR & dcg F R forar 91 @1 § (3¢ aRe, FR
SATEE, AU SATgT, 3f)?

«  Sifsoide F1Y 3R Ics HEl U § (IR 39, Irguars, iR
3= fmfon)y?

o BHRIICEA TG 87 (BRI P oI T U JUIGI TR o SFIER
Uoitgrd g arelt et faTfrat &1 gt e 3R geidh el
CANIY]

o TU®H Wd g W I8, o R a8 & ™M & fifgd
foram T §Y1 3% 3RCHT, YA ST , Tl Pt Hiers
3R UHR P IR ST AT

o g IareT @R § gdterr far ST AR e? (SMMaR )R I8
AT SR T IuaR Ufehan & a1¢ far oraT § ok U =g
SR DI HUT TR0 & TG 31T o Y01 & o sifssiae
B g F11 B) |

o Rier B T §? fhaw 3cs o1 FAterur fovar ST 2
100% 3¢S BT URI&0T HRAT GHR SHTARAD g1 Gl ¢ | SRR
FHHIR R 1 aRuTd fsar ST 8 sret fAtero o s
=

o 1 3cS B G HE o1 e far ST 87 o IR w Tt
quIfad &3 Bl AR PR & o Teor o1 fawar ot fasar
ST €1 9 &I H T@d gU, 3cE & g 4 Wi S o B
HfAHAH HTHIT BT VAT BT S Javelt g
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o UH IR HAGAH e TRHINT 81 oI & aTe, S Jaa-
&Y 1 FHTAR U1 UGN (S8R} dcd S BT IULNT Heh) b
fora ot eor foman ST =nfee it e i FRterr &1 TH RIS
w0 Y JHIFAd IR Tl g | HH-F 59 wen o1 31 faan
T Tl § 3R des 8 HIMHT (Wed, gy, 3fe) & o™
fafar & T oRieror gHTor o3 gl

30 59 TuraT o & favs & R T@ §7 des § Wbl
& Yeuich- IR 3BT T §31 T TSl & | 3= J0ra o,
B fethae o Usiigrd 3R Yeaie- far o anfaul

o 59 qeaie ugha &1 SuanT fbar S 82 I § Suan
B ST el oiF gfaTet geaie fafimt 8: DGS, DAC iR
AWS |

2. AR SR GiH & UHR
fafis TR o sifRaRand &

WW20N1881H4

e, Uoierur 3R e wR &) uRyTia &

(Defining reference, registration and Evaluation level)

Fig5

Sy [mm] | Dy [mm] | Ry [mm] | Ha [dB) H, [%] cm/s]
- 3229

P/E - WS 70-4

TR0 B Tgad TS UHR SI offd & o Jeich ggfa 3R
e wR & aRyiia forar ST anfeu | a8 =99 o aif &
fipear & el g1 IaTERU: TP alesl dd §iid DAC e
UG B SHTIRIH Bl & STg! HaH Tob 3mm HUTE 7 1 &5
BT 8 3R W &9 o DAC Helidh-1 & Tt 3mm &t 3R fga
forar gan i BT B

Fig 3

\ A

?

INCOMPLETE PENETRATION

A

ROOT LEAKAGE

G, 2

LACK OF FUCTION

[UNDERCUT

\ A

/OVER LAP

NG

—SLAG INCLUSION

WAL

/_KPOROSITY

CRACKS

ST TRUT ol TR B IR R 38T 8 1 3T TR I SR
Tt ol o Uoligrd STR euich= fa ST § (SNU=es Tieor
OE H) | ISR Tid aiF Tid: i Tovd STet 3mm Wige-fgd
f3 7T 55 & He DAC 9 4 SEHYI -6dB ¥ 34 ©, B

Usligpd IR Heaic fobal &1 31 39 &R & 9 & Hbal B
a1 el &l Sa |

UoliehRUT R & SR, Hedich1 TR 1 URHTG B=1 §FT1 | T8
T8 ®R ¢ e SR Wit Ydl &1 Geuie faar s T,
Afer St et o RIS fopa a1 81| et stawR 39 s
1 3R & 1 & o U & gt fvw 9 o forw wovd sigd ®ie
T e TR ¥ S TR B SEHY BT JIH Bl
3R 78 AR A & fo e T 81 o g UsiiaRuT TR
Q 3P 9 gl IaTeR: Wid &tH §id: 3mm 1S f$d fbu mu
&% & el DAC T 3 gut Tobd R g Sedieg -10dB
F 3 B, BT Hedioh el ST &

WW20N1881H3
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Fig 5

INITIAL PULSE \
BACK
CRACK ACHO SURFACE
ECHO
‘
w
1  — — x
18 8
uuuuuuuuuuuu s
z
&
PLATE =
=

Fig7

Py stigeibnds o Daslizas Ui wansbimiines loapa|
Mudirired hes e be repog bad,

The armpiiude s within thie regitratoon Teval
Thi indication hes oo be evaivabed and resoridd

Fi= = ||5':u-_|:,,:|_-n.::¢: wan i e el u s s |
T irrdicalivgy cogs el fagew G bes ropoy el byl (e e s
evvabamland by e apursior,

The ampliude is-abowe 1he reloranse kel
rcdications above tha miansncs leval ara usualy nod
aco=ghed

frftemor (Inspection)
T&T SUHRUT (Examination equipment)

% fEfoed sierife fethae fEeaer (SR IFRpIA St10,
SONO-FD 1 a1 9Haia 70 fethae fScaer s & H1Y)
DI IS ¢ | 19 SIS GIall DI TR B 3R U
HA R 3T YO-GNR =7 (T-Th) F uelRid o & gem
BT TR | W i T Sk DAC, DGS a1 AWAS
IR 1 e & ATl Ter S e des Pt 3 g oo
IATH €| T8 AUl § % fEarsd & EN-12668-1 X588 &
TR bctsic 3R FfHd fhar s | sfdet wmarsii 7, shuaie
e e & for IuahT fope ST arel SUHRUI &l ufd a8 0 9
T UH IR Y XSS P (v PHiorsic fbar ST arfgul

TS Sig Ultrasonic probes: agst dd T sitH i (S
TS 3R TL $gan), et i o g (SR DAC, DGS 3R AWAS
%G - SITd &1 Ta- FRIE0 BT o7 @ It | Tear ° fF1iR
FRAT §; TP WA, I YHR, HIeTs, AT fShae MHR
T TdT TR ST AfRT 3R Fs 3 HRP! IR faaR fam s

U] S T UfehaT Bl TR 991 P foIE, 8-50mm 3R 2
ATESS &1 HIeTs T & AT 4 TMECS Sid BT STAN B &
forg 1 @17 g REw R

50mm 3R HWR & ferg | Ifera FAferor & forg, 3wt &1 3ua
forar ST =1feT | 20mm a% Tdd A & g, 70° 3R 60° &
WTEl Y SR B Sl ¢ | W Sifsaidesti & fag, 45° 3R 60°
B! UTyfirear <t STl B |

T3 ¥ha (Examination sketch)

TN HEH TR Thd R &A1 ¢ | T8 WY ¥ Y g 3fieier
&, Frllemn gR1 FaR fpu MU dcs 1 fown, oIk 39 foig W ot
eI §1F o1 YT H U far Siran 8, uefid ser wnfgul
TRI&0T BT 715 SfTeside WR, HIY &1 YA foig Wl &0 ¥ Je foan
ST 1R 3R Whe W Rifgd oo S =nigw ) ofiern @1 8
F a1e 718 TS RO F SR W ufieror ufshar & It wu
U I BHRAT HHT §HT A8l
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gHP (Couplant)

AR TR T8 U 3emia Sid, da, Mg a1 aferdoR g g g1
Ig 9gd Hew@qul 8 fas quf udteror wfssar (gt si=rie, gaiaron
B BT SFAM, TG THTESH IR Uk & SR U6
& HUd BT IUANT fobar o1 B

frYerur w1 (Performing the inspection)
Tdg dUR ST (Surface preparation)

T Ugd, IS 3R U &t Yt &1 Ueb =< fAdteror fman
ST =T drfer g Fuiia fear o1 9% & 9dg sremifAe
g0 & 1Y Suged © U1 ET | Avs Wed a1 3 a1 81 Febelt
& Sl Wi 3ficie ! Ufdafid R oball &; 3% TR ¥ Ugd
geT fear 9T a1feu | 3% SR, Acs Sfifa &1 YHIfdd e
et 1 13 SHiaRa & forg FRtero fasan S nfee it I
STTAf Hovd Ue™ B

IUPRV dUR BT (Equipment preparation)

T i SiE & 1Y T A F Ugd, Y @S fog SR
IRdfad Safdd T &1 9ga™ &1 ST ARt

1 IS Wige 9% g & o5l §19 &1 $x o B T F IR
e g1 78 fig gt Breiufidia gt oiR e | & forg
TS YA fig g1 SfRid st K1/V1 &1 IUANT dkdb 3ThT
STHT TN ST Tl §1

Sra-3udfdd T &7 A0 el gt 3R TTERTs AT & forg
AU § 3R 3 K1/V1 sl & It fosam S weatt B

STAT HeH g3l 3iRMH A1 g1 T8 lthal &g 79 R AR
B § SR ZY K1 TTK2 siTeh I AT foart ST Wbl § | Teb I
SR P & Y, AT B! HICTs o d Bt AISTs F AP gt
MR IR F 3R @l B wld Td 3R Feld g 7 &
forg e fadia U oA & fore gt Sixiie SHTa=ae § | u™iciar
SIRMPHA TPR QI-foig SHRMP &, 61 37 Gl HRDI B T g
Trg § UM Y S R

3 H T TR0 Hag=ierdl QA fhaT ST § | 390 Suged
T UGl &1 997 BT 3R f3arsy fewat R qeuid as%
ST WA 81 DAC faf & U € 9t & oy =0 3 duR
3{NTh+ siTch B SAIH AT BT &, STHAR TR ST 3HTHT TERTS
W U1ES f3d fbu U g & a1y (= wehdl U A & g,
5% B! TexTE DI IRATIDH U0 Bt AT BT HAR BT AMRY) |
DGS 3IR AWAS &1 3ifdifed il 1 MTaxaepdl ] ¢ &l
q%h UM HHAS T J B S B

e HI @I ® (Performing the inspection)

58 BT WU (Testing the weld)
3% Al & 100% DI AR B & [AY, T §19 Ud DI dcs

Fig 7

WW20N1881H7

WW20N1881H8

.
:
]
-
z
3
%
i
:

Sfavar w1 e (Classification of discontinuities):
Tl BT et I [ThIh & IR a1 T 1T | qad
UG, Tobd &b HRUI SHfbad SEHR- A afgu) afe s
DI Hobd Y GR A O R SreaR- gt fe=msfi f emaR g 8
ST 8, O SHHT A ¢ b offd § SfeerifAe &9 &t gaqn &
fafese Sier 81 ot Sgieg 3= do 781 fiRaT § 3R -6dB
Tfor=fter T & HieR gar €, 0 39! Haad § o Jovd ofg aie
F BRI IS B

e Tbd 3R B 8 A s uRafdd a¥eil & BRU A ¢,
S sifsoige AT ¥ I Bid ©, 3R 39T Tt Jedicp 3R
JUET BT S AR SreeT-e TRTeu ot Ot fgean 7 I8 wad
Hie gwr gl

W fa ATES (Acceptance criteria): 4 AMCS U UaT

LY
\\ \\ \\ AR (i THREE SEPARATE SCANS
\\ \\ \\ \\ \\ / / OVER THE SAME AREA
NI
/R | ]

!

Fig 9

WW20N1881HS

it & forr W= o uRufa fve e 1 38 Ty oA & forg,
313U FEfaRed Iemru R faar &%

ST o STRIGd T B &A1 AT ®, Wi fd Wk G wR (DAC
Teh TR) P SRISR & Ofd d (b Ybd 1 TS YTl Bl Hers &
U T Tobdl P forg ot Ireht 1 HieTs ¥ Sifiie e €, Wigpld
TR T TR (Tolieru TR & sR1aR) A 6dB H14 81 391 g4ferg
? e o fethae fag fethae o) qomm o fasft ot fmfor &
T T TST W1 § SR ST 1 Wi TR & a1y qeaieo
[ERISIEIEIHY

fRterur & TR, S Yobd WHR 8] fPU od & I8 R U 3
fafed fopar s =gl

FRIE0T R D1 WA B 3R BIS W UG, P&ic 3R 37 W&
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RS B g AN o e fPU U I B ugEE B & fog It siavus
SIGEAR
Tteror RV fergm
o Wy uden alomg

gfera &1 Sifad TRor gdigror Ko foergmn 81 Tyl aieror ufesan ‘ .

# ol ORE A YRR SR aftld o o AR U Ry ¢ OPa! & dlT WeHd s S siawawang

Rl & e € <Miee: Tyl qiefur ufehar 1 O URdd B & 1Y Sawges gt
fqaRur
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Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing)

WY 1.8.84

TN (S=Y US 3ME) (Welder) (W&I) - TR-fAAm=re udierur 3ik aes

IW/ASTM weH IETRme &1 sreaa= (Study of IW/ASTM reference radiograph)

I T NI P 3id F 317 U8 IR Id &
« Yfsarnfee Tdervr ufhar &1 3arT &%
o NIW T & AMYR R IFSTRITE HT a1

g ARl MU ASAUhe TRI&or Ufhar &1 U Iaerul
UM FHRl & | T8 U AT 3R Ta RT Ufshar g iR MTaeh!
3 U Hiviae et & 1 A & o I=fid o @
ATTHAT |

IEamfee e HT I (Scope of Radiographic
testing)

Tg Ufehan UTq AfedT 3R FH1RET & for Taiftra srgifed aee A
& TR FSTRMH! gler (RT) & o I SaRganarsdi &1
qui St 5, o fos fafERT gRT 3 &1 gavdl § a1 fords
qgd BT R fEure ik MfHa far s w1 5

gg Sarnfthe giemr ufthar XXX ufkaeHr & forg aneh,
JUHR], AT, HIHS aArgd], T Ufeha, Teaidh, Robie

IR Hpfd RS UgH R g 5 YYY H iotae fh S|
Tag &1 AT - ISarmfe® wier (Surface condition -
Radiographic testing)

T.222.2 % 39R, I7s Nue a1 3ce Tdg &1 Hafbaans =t
¥ 3feR (ST Uga Ara g1 SR STeR 1 7R foeht ot Sugera wifewan
ERI S 8¢ d% gel &t et 3 faadt ot aag &t sifafiyaanei &
HRUT RO ST utern Bfd 7res a1 fasdt ot sraeaar
3! ofa T uftrg g1 Jft 3¢ IS Sl $F TR Tdg MUR
T & 1Y ORI B AT G U S gFe 8, YEeldhRul &
Y e wre Jaem & Ay F oifdw T 811

fafe~ur dia - fearnfee wdiemr (Radiation source -
Radiographic testing)

T-fafdvor (X-Radiation):
ASTRMDT TRieror qob-iid Tarkid Hh o sraxasds gt

HAGTRITETd e R &t 715 & | SHfea Tai-X dieesl 300 Pl gl
Tt fafdRuT (Gamma radiation):
SRR =gAaw diers e fou Year-afea srgae &1

JUANT FAUTER T o e &:
qd -1
w9 | g ghifesau 192 | Fiaree 60
1 ST 0.75d 1.50 %9
2 PRAIAFPA | 0.65%9 1.30 89
GIEl
3 | srgHiEm 2.50 %

&Iyl SeHieid & IuAnT & fad Sifidad Aers g 9 4
TSIUIeR 5T ¥ iR gl &, 9fg ST FH T61 foams
St €1 <gaH SRR Aiers AT &1 B4 a1 off YehdT § 5
fSAITEY deh-ien! o1 IuanT I8 UefRid HRA & fo forar Sirar
& b ST ST gRT SHTaxs YSUTthe URi&iv JdeTeiierd
T &1 778 B

IEarfees fed (Radiographic films)

fht +ft soraaRie U I IJuasy e et e
BT IUANT i Ysarms # fher fRew & faw SE 1815
(VEHdTH) s U1 UG & SR far S Jaar gl
ST e W12 I 8T8 ShARH, 8T8 SheRe fthed (Dlish
213U AA 400, FUJI 100 T AGFA D7) grft

TPIA (Screens)

DI ot RIS U ¥ IuA el arel ¥ H, TARNIC THR
P R, BT ITTNT fob T o Yebell B | TI-X 1 7T R fafdy o forg
e Th1- d1 &1 AT H faunford foman man B: 1-the B 2-9%
ThIT| AR IR TS THH 27 A HISTS & 1Y ITANT dRd
g1 (e ThH)

Unertex (1.Q.l) (Penetrameter (1.Q.1))

PeEey a1 f R TR I7 aRR UHR & g1 3R SE 142 a1
SE 1025 (R UHR & for) 3R SE-747 (GRR UHR & for),
3R g & 3Hd R drsd a1 fawedt & srguR fAftfa sik
Ugd ST | ASME V 2007 ED 3R ASME 3 VI f&diem
1 2007 EDI

231



232

Td -2

WIRE 1GI DESIGNATION, WIRE DIAMETER,

TABLE T-233.2

AND WIRE IDENTITY

Set A Set B
Wire Wire Wire Wire
Diameter, in.  (mmi  Identity Diameter, in.  (mm)  [dentity
0.0032 (0.08) 1 0.010 (0.25) £
0.004 (0.10) 2 0.013 (0.33) 7
0.005 (013} 3 0.014 (0.41) 8
0.0063 (0.16) 4 0.020 (0.51) 9
0.008 (0.20) 5 0.025 (0.64) 10
0.010 £0.25) & 0.032 (0.81) 11
Set C Set D
Wire Wire Wire Wire
Diameter, in.  {mmi  Identity Diameter, in.  (mm)  ldentity
0.032 (0.81) 11 0.100 (2.54) 1&
0.040 (1.02) 12 0.126 (3.20) 17
0.050 (1.27) 13 0.1&60 (4.0&) 18
0.063 (1.60) 14 0.200 (5.08) 19
0.020 (2.03) 15 0,250 (&.35) 20
0.100 (2.54) 16 0.320 (g.13) 21

Fea 59 & AYHaENTT - IS (g TS 31S) (NSQF TR - 2022) 31417 1.8.84



¥9d -3

TABLE T-233.1
HOLE-TYPE IQI DESIGNATION, THICKNESS, AND HOLE DIAMETERS
101 17 Hole 2T Hole 4T Hole
101 Thickness, Diameter, Diameter, Diameter,
Designation in. (mm) in. {mm in. {mm in. tmm)
5 0.005 (0.13) 0.010 (0.25) 0.020 (0.51) 0.040 (1.02)
7 0.0075 (0.19) 0.010 (0.25) 0.020 (0.51) 0.040 (1.02]
10 0.010 (0.25) 0.010 (0.25) 0.020 (0.51) 0.040 (1.02)
12 0.0125 (0.32) 0.0125 (0.32) 0.025 (0.64) 0.050 (1.27]
15 0.015 (0.38) 0.015 (0.38) 0.030 (0.76) 0.060 (1.52)
17 0.0175 (0.44) 0.0175 (0.44) 0,035 (0.89) 0.070 (1.78)
20 0.020 (0.51) 0.020 (0.51) 0,040 (1.02) 0.080 (2.03)
25 0.025 (0.64) 0,025 {0.64) 0,050 (1.27) 0.100 (2.54)
30 0.030 (0.78) 0,030 (0.76) 0.060 (1.52) 0.120 (3.05)
35 0.035 (0.89) 0.035 (0.89) 0.070 (1.78) 0.140 (3.56)
40 0.040 (1.02) 0.040 (1.02) 0.080 (2.03) 0.160 (4.06)
45 0.045 (1,14 0,045 (1.14) 0.090 {2,29) 0.180 (4.57)
E0 0.050 (1.27) 0.050 (1.27) 0,100 (2.54) 0,200 (5.08)
&0 0.060 (1.52) 0.060 (1.52) 0.120 (3.05) 0.240 (6.10]
70 0.070 (1.78) 0.070 (1.73) 0.140 (3.56) 0.280 (7.11)
a0 0.080 (2.03) 0.080 (2.03) 0.160 (4.06) 0.320 (8.13)
100 0.100 (2.54) 0.100 (2.54) 0.200 (5.08) 0.400 (10.16)
120 0.120 (3.05) 0.120 (3.05) 0.240 (6.10) 0.480 (12.19)
140 0,140 (3.56) 0,140 (3.56) 0.280 (7.11) 0.560 (14.22)
140 0.160 (4.06) 0.160 (4.06) 0.320 (8.13) 0.640 (16.26)
200 0.200 (5.08) 0,200 (5.08) 0.400 (10.16)
240 0.240 (6.10) 0,240 {6.10) 0.480 {12.19)
280 0.280 (7.11) 0,280 (7.11) 0.560 (14.22)
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Urgriey &1 99+ (1.Q.l) (Selection of penetrameter
(.Q.1)

I 1QI T T a1 dl I By 4Tg S g a1 9 9 foan
SITQ S b SE-1025 B UgaHT T/ g, a1 SE- 747, Sl a1
B, U1 U ey g Il TE a1 e @ A fafehRor sraiior areft
IR Bt Ja | ST fomar S @1 7 |

THR | AIfTBT T-276 H Gaitag 1A 5 1Ql T SHIaxde dR
TP qAG 1QI Yagied §-1Y T ol g1 T-283.2 S|
drferet T- # [y fasar smam 276. T off Sa=e &1 Aters &
o T ud AT AR f¥E-UsR 1QI &Y ufafid fasar s aewar g

(a) GERIHRU & T Acs | oy Aiers W 1QI 3R § a8 AT
THT-<IaR HIeTs 3R AT IeE Geeloul § o Jahifd ors
YL GRT 3TAd Hpar T i gt B1 1QI Tg= § SfpT
o1 a1 fewy &Y diers &1 fewan T8t A Se | Ace gedlaun

P Irdae HIY B SaHdT 18T B

(b) Gedlarur & forr dcg | forg Hiers W 1Q 3R g a8 AT
THA-SAR AT 71 1Q1 7 & afdh g a1 fewy 1 dcg Hiers
& feR & = & T 1 we |

s IR 1 Sige & fore acs =1 a1 fivd foher ed & I1y
308 BT | WTd IS U1 U fire oTd IHE a1 'S b1 gl ¢ forgd
fafpRur &hvre g & S enyR Il | i g,

QI It &1 T de8 UTg TR SRd g1 3R T-276.1 &
3IYUR BT 91§ T-282.2 &1 =@ UIAT U |QI & |1y ORI et
B S el § SR SRR T & IeS Aed 3R 39 Hed &
TRBU W g, A SHfaRad 1Q1 F e areht &1 9g+ snyR wrsh
TR STeTRA I 3R 3P IR NN €1-276.1 & 1Y

9 -4
TABLE T-276
10! SELECTION
1a1
Mominal Single-Wall Source Side Film Side
Material Thickness Range Hole-Type Wire-Type Haole-Type Wire-Type
in. M Designation Essential Wire Designation Essential Wire
Up to 0.25, incl. Up to &.4, incl. 12 5 10 4
Over 0.25 through 0.375 Over 6.4 through 9.5 15 & 12 &
Over 0.375 through ©.50 Over 9.5 through 12.7 17 7 15 &
Over 0.50 through 0.75 Over 12.7 through 19.0 20 8 17 7
Oyer 0.75 through 1.00 Over 19.0 through 25.4 25 9 20 ]
Over 1.00 through 1.50 Over 25.4 through 28.1 30 10 25 9
(ver 1.50 through 2.00 Over 38.1 through 50.8 a5 11 30 10
Oyer 2.00 through 2.50 Over 50.8 through 63.5 40 12 35 11
Over 2.50 through 4.00 Over &3.5 through 101.6 50 13 40 12
Oyer 4.00 through .00 Oyer 101.6 through 152.4 ] 14 50 13
Over &.00 through 8.00 Over 152.4 through 203.2 a0 16 &0 14
Oyer 8.00 through 10.00 Over 203.2 through 254.0 100 17 a0 16
Ouer 10.00 through 12.00 Over 254.0 through 304.5 120 18 100 17
Ower 12.00 through 16.00 Over 304.2 through 406.4 160 20 120 18
Over 16.00 through 20.00 Over 406.4 through 508.0 200 21 160 20

Wi 9158 UHIHIer (Source side penetrameters)

Iftfd T BT BIeHy, TR [y o 3 B & 9id 31 3R
YTy &I T STE|

firer ATgs URgWed (Film side penetrameters)
TdeARMedT (Sensitivity)

TR UHR 1Ql HT IUTIRT TR & [o18 HagH HagALiad 2%
Uil

TdeI=iierar (Sensitivity): (ST R foEs < a1 wad
T R & A

234

/ 1Q1 RIF | YT & Herg) x 100

(Diameter of thinnest wire visible on radiograph / Part
thickness at 1Ql location) x 100

STET g g1y A TReTHieR (31) B Hid B R @A A S,
I T Bt 1 ET T & U § e 1 aRwp [T S| U
OB 3R "I 1 UACTHICR (TH) & 1 a1 39 U &7 SITa |

Uider @1 I@=A (1.Q.1) (Number of penetrator (1.Q.1))
e TRIOIoR & fore Uep a1 3if¥e fher giesx &1 IUanT fasa
ST B, A U ASTAE R FH I HH T UerHIey SeaaR
femas gl
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Fig 1

TN A

FLAT COMPONENT OR LONGITUDINAL SEAM

[SEE T-275.1(a)(1)]
[SEE SKETCH {e} FOR ALTERNATE]
(a)

SOURCE SIDE
ACCEPTABLE

FILM SIDE
UNACCEPTABLE

CURVED COMPONENTS WITH RADIATION SOURCE TO
FLIM DISTANCE GREATER THAN RADIUS OF CURVATURE
[SEE T-275.1(b){1}]

(@

FILM SIDE
UNACCEPTABLE ACCEPTABLE
SOURCE SIDE
FILM SIDE ACCEPTABLE
UNACCEPTABLE

CURVED COMPONENTS WITH RADIATION SOURCE TO
FLIM DISTANCE LESS THAN RADIUS OF COMPONENT
[SEE T-275.1(a){2}]

(b)

AT

x»| L—Mf —J |«x\

SOURCE SIDE MARKER ALTERNATE
FLAT COMPONENT OR LOGITUDINAL SEAM
X = {t/ D} {M, / 2}

X = ADDITIONAL REQUIRED COVERAGE

BEYOND FLIM SIDE LOCATION MARKER
t = COMPONENT THICKNESS
M; = FLIM SIDE LOCATION MARKER INTERVAL
D =SOURCE TO COMPONENT DISTANCE

SOURCE SIDE

CURVED COMPONENTS WITH RADIATION SOURCE

SOURCE SIDE
ACCEPTABLE

il

CURVED COMPONENTS WITH CONVEX SURFACE
TOWARDS RADIATION SOURCE
[SEE T-275.1(a){3}]
©)

EITHER SIDE
LOCATION MARKET
IS ACCEPTALE

AT CENTER CURVATURE
[SEE T-275.1(c)]
(f)

LEGEND: RADIATION SOURCE - X
LOCATION MARKER °
COMPONENT CENTER - +

[SEE T-275.1(b){2}]
(e)

LOCATION MARKER SKETCHES

WW20N1884H1

gfe T-282 B SaRIH AT DI Th I AP TACHICR BT ITART
IRP T a1 ST 8, & U A1 & Ty geob & BT Ui
TR 3R GRRT ST T qa T8 & |

AT R Tegad! gl ot Wi g-id HHT SIe|
|.Q.| &1 ¥=T ASME SEC V.T.277.2 & 38R gRi|
Ieannfees wdeur d@-ie  (Radigraphic  testing

technique)

9t Faeie 8, WSAH & U tea-daR TeueR
dP-1e &1 IYANT fhdT S 6 ThA-alaR SSAUTHS®
U101 bl ST SUTIT AT AGEIRS = 8, dl Grgd-elar
do-ii BT IUAN fbar S a8 veflid &1 & fau &
TS Havel U R o mar g, vafd S § euior
b STa|

THA-GIaR ad-1d (Single-Wall Technique): THd-alaR
fequithe wRieun de-ie d, fafexor d (It @ daa
T <R I BiR Tordl 8, O o ® Wiefa & fog
/AT 8|

RiTrar-ata & (Single-Wall Viewing): Ift & forg sik
HI< o 968 & T, T a1 BT IUANT fordr S ThelT §
forad faferzon a1 §laRt ¥ §1aR ToRdl & IR Fad des (AR
fhe-uTse @ dlar W IS W Wiefd & g Tt S

Fea 59 & AYHaRT - IceT (=g TS 31S) (NSQF T=NRE - 2022) 31amT 1.8.84

?1 519 uRkefa dcs (armhh) & forg quf aist @t sfrawadsdr gidt
8, A 9 W HH i TaUIoR Ue gk ¥ 120 &3 ferar smem |

S9d-aia o7 (Double-Wall Viewing): It & forg oik
A S16 ™ 31/2 $9 (89 mm) 1 39Y HH ST
T 3 & U, U do-iie &1 IUTNT far o Tavar & o
fafe=or 1 ARt ¥ gia Tord1 § SR Gl <laR! H aes (el
I ASTIH IR Wipfd & AT G&M A1 ¢ B-G1aR o &
forg, ad Te Hid-uel 1QI HT IuANT fam Sewm | ag giHfd
P & T FayE SRt S AR [ s S
AT UR 7 81| afe sanfirdta SifAf¥adr & sawadsdr & Q=1
el fa1 ST Gohdl 8, O Thd-21aR S T SUTNT fbar Sie|

IR & I, ae & Hid-uel 3R fhe-args Ui & sfadl &1
T TR & ey T R des & faue F fafzor dim
Y 3fhie BT S avdl § d1fds saren fabe o aret &t &1
FIE NIRRT A 81| o Yof SRS BT ATT=IH a1 el 8, A UAH
Sifg< & U &0 U 1 31 THUIeR TP ger & forg 90 &t forg
ST =MeY

& f[ddhed & © 0, des P (STIH &1 & Qi ear favan
ST el § i Sl IR} ! Sfadt JoRewIS 8 e | o7d quf
B Bl SIIHAT gl 8, Al AP wife= & Ty Th a4 60
f&ait ar 120 53 W 9 3 7 i ToguieR forg Sma |
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FIG. A-210-1 SINGLE-WALL RADIOGRAPHIC TECHNIQUES

THd dlaR S ® a&-i1%  (Single wall radiographic techniques)

SourceWeld-Film Arrangernent 1 )
Location
Exposure | Radiograph Marker
0.0. | Techniquea Viewing End View Side View Selection | Placement | Placement
Source
Side
T-277.11a)
Single T-276 Either
’ Single- and Side
| sl Wall Table T-275.3
enh T-276 T-275.10¢c)
Film
Side
T-277.1(k)
Exposure Arrangement — A
Source
Side
T-277.11a)
Single- : T-276 EHin
Any Wall S{:}gll;} and Side
T-271.1 a Table T-276.1
T-278 (B
Film
Side
Exposure Arrangement — B T-277.11b)
Source
Side
T-277.11a)
. T-276 Source
A Sivle- | Single- and Side
¥ Ty Wall Table T-275.1
Ebiled T-278 a3l
Film
Side
T-277.1(b)
Exposure Arrangement— C
236 Fiea 1w & AYHFNT - AceT (TG TS 3MMS) (NSQF RN - 2022) 31var 1.8.84



HIa | g 3R a3 & e 1 gt (sod 3R ofd)

Ug 8 & & & & fou Sifidi s/eamar g3
(Ug = f *OFD/ FOD) & 3f49R, OFD Hed &H ¥ &Y ghTl
i fied &t g =gAad g

HId W 9% B g3 (SOD) B AU A1, T B MBR
3R T Bt e & AR Feffed fovar smem |

IfEarnfee wiemr uga YUl (Radiographic testing

identification system)

fafer &1 ITNT ey, !, Ics IT des W, TT HIT TS, ST
Iugad g, & forg uar @ avvg STt @ vl ugeE 39
& fore foar STuvm | I8 uga fug 3 & &3 &1 SRuy T8l ® |

MEurnihe udeor wipla womedt

testing acceptance system)

T IS SIS B dg ASTUTPB D 3R aH TR-AAISRY
gemaft o IfIT sarem @t srgAfd 37 & forg Hie o, @i,
AR 3R SAME AH IR AR Grfedt § gaied U F Yad gHft|

gfe Yearnfee fheT o UrRe A JHY I $I Jdg i
RIS IR AP Uy B, O Wieerddr & FefRor & o fber ot
T AR dcs g o P1 ogH |

e 1 T R e T et AR @it & w9 A
aftfa Fafifea 2l & dea srdien &:

(Radiographic

31Ul e 1 YaRT & &R A1 &7 $ =0 H gt His off Fobhd |
ASTATBT R Bg 37 a1 Yo, ForIb! dars 399 311U 6:
(a) 1/4 in (6mm) for t up to 3/4 in (19mm)

(b) 1/3 t for t from 3/4 in (19mm) to 2 1/4 in (57mm)

(c) 3/4t (19mm) for t over 2 1/4 in (57mm)

et t = fplt ot Wierd Gediaru &l Bishr dwE 3 Aiers|

WA ol BT DI U T ! o daTs 12t B daR A t
F 31f¥rep B, Ryarg 59 & o9 @R @it & ot @t g8 6L
F 31 Y, STeT L T o TaY delt Sgufar &t s B
ASME sec VIII, DIV |, IRII¥ 4 Fig 4-2 ¥ 4-8 ¥ fqT U
Wipfa Wsga grr FAfdy ¥ 31 Ma Tba

qie: Wic RT ASME da-M VI, Div 1 UW-52 & 38R fasa
SITE; BTdie Wipld AFGs UW-51 ([IFMEY & ogaR) &
TR I

39 R (Defect Removal)

TRE & IfSTUTE & Yeich1 3R RS & d1G deg g IR
fRd g 3t &1 dem, fvem ar i (afg srafa @) oit
Jugad faftr gRT g fean S| Rwd &5 &1 afedT dafa
SegUIey, YIagsR & STa=gand] & T B

Fed 59 & AYHIETT - AT (g TS 31S) (NSQF TRNRIG - 2022) 31IRT 1.8.84 237



Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing)

S 1.8.85

TSN (S=Y TS 3E) (Welder) (W&I) - IR-fA=IarY udier ik des

IEarnf® fhew ot aar@r (Interpretation of Radiographic Film)

ITU: T VT B il T 310 g IR bl &
« ISP e &1 IUART FISP Il & gHst|

Seamfes feem  amen
Interpretation)

gf¥=@d (Introduction)
ASTIDT B T SHfrad THGRT HbTe B1 Har| 39 oy
IR % cufaaoRe g # sawgeal g1t 8

TR 3 BT 31 T & e g | Gedias fonedt avg &1 g
fafka B 31 Tha T Meamw R @ 3 arar o
IR 81 S Yobd fheH B baIpiad], T & THAMG,
DIe], foeRTa TR 3R & | fIwsa Uliefnn T & TRaeTs
R & T fojmm 31 AW U U FRUfY & S g ol gfsa
REICARIACE e CRCE R

T80T & IROTHT BT ARSI BT YHIIIT HIA A FRS:
(Factors affecting the interpretation of test results)
IS g aTel ARt &1 THR |

IS 3R Ygad JIR BT UHR|

ST ufohamy|

eamnttee ufssar|

eauithes ddbeiian |

JUYad HIS a1 ®USS (The applicable code or
standard)

TP A gUIfSar &1 S/ (Function of a qualified
interpreter):

ANt UG R.T ddb-id &1 fa=ayur 3R ufssarstt &
Teiy # fary|

farait o srm= famer @t uepfa ok ar feifa e & fee
fearhe Bfd &1 fageivo)

ARHT B! T Bbh HAib DY | TG / [aFexE & Iy
AT

feure ufvom: wéie iR Wy FU 3|

3f1fe & IR & gft SR Sar/Sd 1

IETUTE @ - degd (Radiograph Interpretation —
Welds)

I TUIGRTT aTel FSTUTE IR TR & T, ISTAUTER Bl

(Radiograpic Film

238

ISAUTheh ARSAT H HI PRI ST ANGY | ST Dl HRAT
& gfarct =Rl A R 7

S

e

H™ih

F Tt RO YSTUTHR F TR Va1 BT IUA IR &1 T
fevre ueb i T U Wi Te ) &l B Bl & B
fETUTEt & Srfadarst &1 udr A & e feeh afd @
ey ot v 3t fRURT F e gt 8 S @1 =M, iR
Bfa o fafle faxivdrefl &1 ugamA & AU 3ryd &1 WR| BE
P! 9cg ddl ¥ Ul 9H a1 Gl & UHR SR S # 9
FY 3T 3d 8, 9! gH PR o3 # Hag oA & fog
Fafafea armh fawfad ot 18 o

TH el 1 ARy Tae o Swrac §1 3 Idhrae o9 Aed, A
e ar ATt gifaa & H §) Sl § | SiRaRang, S et
e & R R 3R P A & fae

IUANT 6T o aret dis a1 fafRiwdrsit &t siavamdrst &1 g1
el B §, A1V Hgand gl

M= AT R fSaRnfee ddd  (Radiographic
Indications on General Welding)

fafafad fawser Tt ueR @t afcdn & forg fafdy g1
Hice Y :

AT YR YTg B Tafd FU F T foraardr g SR fom dem &
YR Tt 7 AYST forera gai UReR vatfed wral g |

ATTERIRIII- e

COLD LAP

WW20N1885H1

IYdT (Porosity ):

T B U1d /7 & g b1 gRumA B

FA¥CY YT (Cluster porosity)

FAR TYAT q9 BIT ¢ I TAa Afdd gaagie AH F giva
Gk



T g IR it 1 B 95 ol § ofR afcET uferan & SR I
o T T § | FeRe” IRYT ST T Fafid TR a6 aRe
faars it R AfpT bl ! T WY TEipa

fopar Sma |

0

CLUSTER POROSITY
T GHEARE (Slag Inclusions)

T GHTARA 96S T H 135S 3R 9% Aed & o1 Bt gs IR-
u1g 3 IRl 1 U ST ), dcs & iR a1 dcs Wgad
&=t & WY TR, TR AT AR W JHIARMA F Hdbvd
gl

Fig 4

Fig 3

WW20N1885H3

%/
\ /)
/

WW20N1885H4

SLAG INCLUSIONS

31Ul ya= (IP) a1 43T 3t B3 (LOP) (Incomplete pene-
tration (IP) or lack of penetration (LOP) ):

3IERT YA (IP) U1 UM Y B+ (LOP) e il § &1 dcs
Y1g Tgad & A% = B fateet 8 STt 81 9% Wad sufRiee
e dfedl B 9 UH 81 UASTH FT U Th WIhiad a-1d RER
B AT a1 & PR RR Tt Tabdl 81 T ASTRME W
JufUf ot aRE ¥ oy, I fFar s ds a1 ®¢ &1
3FIERU X ¢ AcsHe & g | 2 3T 3R 8 B

SERT WS (Incomplete fusion)

3R TRIST U TRl RRUTY © Sfgt des fber Aeel o Hea & |y
3P T TSl a1 g1 8| ASAWH WR IJufUfa: IR R I
JIRY T IS AT & P 1Y IS WA BT G2 H I TP 3R
T T YEneh & = H forars et B

Fig 5

')) L) ))))))))))))7

WW20N1885H5

Fig 6

Y,

WW20N1885H6

INCOMPLETE FUSION

Saf¥® AT a1 9199 AT (Internal concavity or
suck back)

3fiaRe sfaderd a1 aud IHT T U1 R § oiet oS Urg
T8 & HRU s o1t § 3R Ics @ ofs H Wi et 81
T ASTIH TR g YA B B! b FHM g & fc T
H ifafid fp R 81d & SR 98 SRR I Bfd & o9 § F1t
TSI 3 |

SUCK BACK

WW20N1885H7

INTERNAL CONCAVITY OR SUCK BACK

JTd® IT ¢ 3is¥de (Internal or Root Undercut)

HAR® T FC 3fSIde des DI 98 & §d § 99 Hed &l
&R0 B 1 MSafre 33 & U5 destc &) Ae a1 J e Mol
ffafid Wt sifrdie & = # fewrs <t 31 sferafen LOP
! TG ¥ TS el © b Ig TS TSl Bl UTe g1 el g

Fig 8

\ /,
N /)
\ 7

INTERNAL UNDERCUT

)y

INTERNAL OR ROOT UNDERCUT

WW20N1885H8
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qTE1 a1 T3 3is¥de (External or crown undercut)

TR T P13 3fSPbe I8 B HIST & S H 89 Hed &l
&R0 8 | ST ¥, 78 IS &7 & a6 fbR & 1Y T Tl
3ffraferd a1 & U # udbe g gl

Fig 9
M
\ /
N/
\I

WW20N1885H9

EXTERNAL OR CROWN UNDERCUT

SfEde a1 firgdg (Offset or mismatch)

Siipeie a1 firaia T Ut fufd 9 93 <1g & 9161 &1 gbel &l
TS 1Y 35S o1 o1 <51 § S 31 & WRiad 7 7 | feamfes
3CTA Gl gH Sl & aId U | &I ¢ a1 SfcR Tt 1 o9
A 3R Al B AeTs B 3R $ BRI 81 Y & F Ay
WS B & AU 3es UTg Bt fAwadar & R Tes, e Y
g 81

Y

OFFSET OR MISMATCH

WW20N1885HA

OFFSET OR MISMATCH

it 3es FedIdrvl (Inadequate weld reinforment)

3T 3¢S EIhU Ueh 9GS 1 U & § 18T ofT 1 T3 acS
YTg 1 AleTs YR Il &t dies ¥ &1 gl 31 3¢ I &
ST GESIPRUI &, Al ST GRT FuiRd S 9gd 3=
2, it Aoy srafedar & &7 & Bf 99 U & MR
It 3t B @ A 3 (TERT) I

Fig 11

WW20N1885HB

INADEQUATE WELD REINFORCEMENT

Jfafvad des edidur (Excess Weld Reinforcement)

3fafkad 3t eIl Us dcs &I Us & ¢ o des o1g
DI ORI 3R Hre gRI ey F i et T g1
e R JufRUf A &t wHugd, geht 85181 Tb €20
ffteror s & Feffed S fos . des gediawur Soffarar

aRgdareit grRT Ay ¥ sifde 81

Fig 12

INTERNAL OR ROOT UNDERCUT

WW20N1885HC

N (Cracks)

ST H GIRT BT gal qft TR S GahdT § 99 9 U T
= & Tt ¥R &1 Sl TR i & iR Hiers | uRadH e
FAT BTl IR GIAGR 3R AR Tgd ged! Iafiyd Y@rsh &
=y ¥ fears 31 R Ffi-saft IHaRE o1 Wy W gt &
w0 ¥ fears ¢ gabdt g

Fig 13

LONGITUDINAL
ROOT CRACK

LONGITUDINAL

ROOT CRACK

\
v,/
b
TRANSVERSE(
CRACKS \

CRACKS

WW20N1885HD

CRACKS

ferdes A ¥feuhnfe® Tdha (Radiographic Indications
In Tig Welds)

TIG JfET i & fou Fefafea fagsa sfgdla <l
Ty SR WHow ¥ ufed ufhar gRT d s Sifiatw
yTgefl T 3 SIa BId &1 Al & TIG faft tep w=s woreiia
378 BT IdTed HRd! & o ST by o TR St
RS B S Tl B

ETRe-T GUTARA (Tungsten Inclusions)

e Ue TR IR WIHIfa® ¥4 § =t Il & foreest Suaht
ETReA Sfferd T AfedT  saiagis | fovan o 1 afe erfed
A ufgansll &1 IuANT faban Srar 8, df S A | %Y
Thal B ASAUfhe U , TR Tegditmm a1 ©a @
T H S Tu BT &, SUAY I8 JASAH R TH ST
EIRET & Y T g 8 & w0 & fears qar g

Fig 14

TUNGSTEN INCLUSIONS

WW20N1885HE
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T3S JHTARM (Oxide Inclusions)

SRS JHGRM IR R des e (AR T § TegHifm)
Il Pt Tag W R 3 § 1 Sags JHEARH U Bt
TR B g § B 99 B0 © SR sHfag, ST H TR
iaftid SR & fawyed & w0 & fGrs <a g1

Fig1s — —

\ /,
N /)
\ 7

WW20N1885HF

OXIDE INCLUSIONS

9 Aed 3T degd (GMAW) B featmfre Wdd (Radio-
graphic Indications in Gas Metal Arc Welds (GMAW))
GMAW 3eg9 & SmdR R Fafifad sifRavan urs it g1
f@wd (Whiskers)

R 3ts SAadls dR B1 BIdl dalS Bl 8, Ol aws & S AT
I F) a8 R fewE St § a1 dws & Wik 9ia Bl 81 T
ASTUTE R I BT, “dR B ae” Yobd & =9 H f3wr 3a g

-3 (¥ §RT S@) (Burn-Through)

-3 IR 19 S84 S1fie THY Srafies dee UTg &I des & o
T BT HRUT I ¢ | SRR YT B! a7 Ics & J1eqd ¥ Rifya
B Il 8, o aw & U U A1t MareR fRuf 59 It 81
T & S TS B SHTSH e BTl oIl & | U ASTUH |, §4-
Y BTA Yasf & TY H UHT gl 8, Ol SRR gedb MATHR &t
(icicles) ¥ R B €1

Fig 16

BURN-THROUGH

WW20N1885HG
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Ffica 159 & Ag®haaiT (Capital Goods & Manufacturing) 3 1.8.86
T (=Y TS ATE) (Welder) (W&I) - IR-FaATRraTSt udierr ik dcs

ST fAteror fRaé SR w31 (Preparation of welding inspection reports)

IERT: 3T W & 3fd H 3117 Jg R b ©

« NDT & fIT ey yReu & 3muR W AfT frdteror frald dar +¥)1

AT F R & 915, Iess Ued i fafta ufierr aEs! & A | AT & yazr & AT 3t quramn 1 Frfigor
H1 grar g1 Naid fpg e fFrfieror &1 UReT Had 8, Smavas J1H9 U 39 & forg fArdteror ufsan

—— | s T
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LIQUID PENETRANT TEST REPORT

Customer : Date: | Sheet: 1-1
Location : Job Ne:

Description: Part No/Item No:

Thickness: Material Type:

Description: Surface Condition:

Inspection Method:

O Red Visible Dye Q Water Wash

O Fluorescent A Water Wash

U Solvent Removable

O Solvent Removable

Q Post Emulsified:
Q Hydrophilic A Lipophilic

O Post Emulsified:
O Hydrophilic A Lipophilic

Specification/Code:

Procedure:

Acceptance Criteria:

Test Temperature:

Equipment

Manufacturer

Type

Batch Number(s) Application

Method

Cleaner

Penetrant

Developer

Emulsifier

Setup Data

Pre-Clean Time:

Dwell Time:

Emulsifier Time:

Developer Time:

Lighting Condition :

Test Result:

Quantity Inspected:

Quantity Accepted:

Quantity Rejected:

Additional Information:

Part No/Item No: | Weld Joint No

Tested Length
(mm)

Result Remarks

Note:
LF: Lack of fusion

C:Crack
UC: Undercut S: Slag

P: Porosity

CP: Clustered Porosity

IP: Incomplete Penetration

Inspector By

Approved By

Ffed T5H & AYHIETT - AT (g TS 31S) (NSQF TRNRIG - 2022) 319IRT 1.8.86
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Format No:

TNE-MTR-02 Rev ‘0’

This format & other NDT
report formats are available

MAGNETIC PARTICLE  EXAMINATION free at

REPORT ReportNo :

Request No :
Page No.
Client: Project No: Location :
Order / Drg No: Mark / Item No: Material :
Reference procedure Specification : Surface condition:
Acceptance Criteria : |Surface Temp.: Thickness:
Equipment WELD JOINT SKETCH
Type: Manufacturer :
Particles: Manufacturer :
Contrast Medium : Manufacturer :
Method description
Examination method: [ ] Wet [] Dry [isible [ ] Fluorescent
Magnetizing method : ntinuous [_]Residual ] Magnetic field direction: Long. Circular
Current type: ] AC [ ] ©bc Lighting :
Post Cleaning : Demagnetization :
Order No. /Drg. No Item/Mark oint No Welder No. -II_-Z;tgeti Evaluation Result Remarks

Note: P:Porosity C:Crack  CP: Clustered Porosity S: Slag  IP :Incomplete Penetration LF: Lack of fusion ~ UC: Under cut

NDT Inspector Approved By W itnessed By

Name

Signature

Level

Date

244 Fiea TS & AYH Al - IR (S TS ATS) (NSQF TN - 2022) 3141 1.8.86



Format No. TNE-UTR-01 Rev ‘0’
This format & other NDT report formats are
available free at

ULTRASONIC Report No
EXAMINATION REPORT request o
age No.
Client : Project No.: | | Location :
Order /Drg.No: Mark / Item no: | Material : | Th
Reference Procedure Specification : | Surface Condition : | Surface Temp
Acceptance Criteria : | Heat Treatment : [ BSR ] ASR ‘ Weld Process :
Equipment & Technigue
Model : SL No: | Manufacturer :
Couplant type : Wall Paste Cable Type :
Basic Calibration Block : V1(lIIW) P 0w Calibration block :
Search Unit: Manufacture : Technique:
Probe Angle 0 45 60 70 Weld Joint Sketch
SL No
Dimension
Frequency
Sensitivity
Ref gain
Range Scanning Employed From :
Calibration Sheet Attached : L1 Yes L_No
Item / Order/ Joint no Welder Tested Evaluation Result Remarks
Mark No. Drg No. id length Type | Length | Depth

Note: CR - Crack  IP-Incomplete Penetration IF —Incomplete Fusion SL-Slag P -Porosity EP -Excess Penetration

CP - Cluster Porosity CON -Concavity =~ BSR -Before Stress Relief ASR - After Stress Relief

NDT Inspector Approved by Witnessed by

Name

Signature

Level

Date

Fed 59 & AYHaETT - AT (g TS 31S) (NSQF TRNRIG - 2022) 319IRT 1.8.86 245



Format No. TNE-RTR-04 Rev ‘0’
This format & other ND T report formats are
available free at

RADIOGRAPHIC Report No
EXAMINATION REPORT Eeq“‘"'s' No
age No.
Client : Project Mo ; Location :
Order/ Drg No: Mark / ltem No: R

Reference procedure Specification :

Surface condition:

Acceptance Criteria : | Surface Temp:

Thickness:

hnigue Description

Eguipment and Material

Min . (SOD): Max. (OFD) :

Sensitivity Requirement:  Density Requirement:

Radiation Source :1r.192 ] X Ray

Source Strength (Energy): — Ci

Kv

Source Size / Focal Spot:  Film Brand and Designation:

No. of Films / Cassette : Film Size:

Ol Lt QIType:Wire [] Hole [] Film Processing: Manual [] Automatic 1
Lead Screens: Front [ ] Back [] None ]

Exposure / Viewing Technique: SWSI [JDWS I [ PpWDI[]

Qrdler No, Item/Mark Weld No Welder No .Areao{ Interpretation Result Remarks

/Drg. No interest

Mote: CR: Crack [F: Incomplete Fusion IP: Incomplete Penetration
P: Porosity CP: Cluster Porosity SL: Slag Inclusion
TI: Tungsten Inclusion
UC: Undercut
COM _: Concavity

HB: Hollow Bead

EP: Excess Penetration

SOD: Source to Object Distance
OFD: Source side of Object to Film Distance

DWsl: Double Wall Single Image
DWDI: Double Wall Double Image
SWSI:  Single Wall Single Image

MDT Inspector

Approved by Witnessed by

MName

Signature

Level

Date
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