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(vii)

  

1 : (Induction Training & Welding

  Process)

 1.1.01 Familiarisation with the institute   1

 1.1.02 Importance of Welder (W&I) trade training

 1.1.03 Machinery used in the trades        3 
 1.1.04 Introduction to safety 
  equipments and their uses in welding) 7 
 1.1.05 Hack sawing, filing square to 
  dimension 10

1.1.06 M.S. Marking out on MS plate and punching 13

1.1.07  (SMAW-01)
 (Setting up of arc welding machine & accessories and striking an arc  1
 (SMAW- 01)) 16

1.1.08 
(Setting of oxy-acetylene welding equipment, lighting and setting of flame)   22

1.1.09 M.S. 2 mm 
(Fusion run without and with filler rod on MS sheet 2mm thick in flat 

 position) 28

1.1.10 M.S. 2 mm (OAW-03) 
 (Edge joint on MS sheet 2mm thick in flat position without filler rod (OAW

 -03)) 32

1.1.11 ± 2mm MS 10mm
 ± 2mm  (Marking straight line cutting of MS plate 10mm

   thick by gas accuracy within ± 2mm)  34

2 : (Welding Techniques)

1.2.12 MS 10mm  (SMAW - 02)
 (Straight line beads on MS plate 10mm thick in flat position (SMAW - 02))  38

1.2.13 10mm MS (SMAW-03)

 (Weaved beads on MS plate 10mm thick in flat position (SMAW-03)) 2 43

1.2.14 MS 2mm (1G) (OAW-04)
 (Square butt joint on MS sheet 2 mm thick in flat position (1G) (OAW-04))  45

1.2.15 10mm MS  “T”  (1F) - (SMAW-04)
 (Fillet “T” joint on MS plate 10mm thick in flat position (1F)-(SMAW-04)) 48
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(viii)

   

1.2.16 MS 10mm 
(Beveling of MS plates 10mm thick gas cutting) 51

1.2.17 M.S 2mm  (1F)-(OAW-05)(Open 
  corner joint on M.S. sheet 2 mm thick in flat position (1F)-(OAW-05))54

1.2.18 10mm MS (1F)-(SMAW-05)
 (Fillet lap joint on MS plate 10mm thick in flat position (1F)-(SMAW-05)) 57

1.2.19 

 (Test the hardness of job with rockwell hardness testing machine) 60

1.2.20 MS T 2mm  (1F)-(OAW-06)
 (Fillet ‘T’ joint on M.S. sheet 2mm thick in flat position (1F)-(OAW-06)) 61

1.2.21 10mm MS (1F)-(SMAW-06)
 (Open corner joint on MS plate 10mm thick in flat position (1F)-(SMAW-06))  64

1.2.22 2 mm MS  (1F)-(OAW-07)
 (Fillet lap joint on MS sheet 2mm thick in flat position (1F)-(OAW-07)) 68

 1.2.23 12 mm MS V (1G)-(SMAW-07)
  (Single “V” butt joint on MS plate 12mm thick in flat position (1G)-
  (SMAW-07)) 71

 1.2.24 MS 2 mm (2G) - (OAW- 08)
 (Square butt joint on MS sheet 2mm thick in horizontal position (2G)-
 (OAW- 08)) 74

1.2.25 10 MS
(SMAW-08)  (Straight line beads and multi layer practice on M.S. plate 

 10mm thick in horizontal position (SMAW-08)) 76

1.2.26 MS T 10  (2F) - (SMAW-09)
 (Fillet - ‘T’ joint on MS plate 10mm thick in horizontal position (2F)-
 (SMAW-09)) 78

3 : (Weldability of Steels (SMAW, I&T))

1.3.27 2 mm MS (2F)-(OAW-09)
 (Fillet - lap joint on MS sheet 2mm thick in horizontal position (2F)-(OAW-09)) 81

1.3.28  (2F) - (SMAW-10) MS 10mm
 (Fillet lap joint on MS plate 10mm thick in horizontal position (2F)-
 (SMAW-10)) 83

1.3.29 2 mm MS OAW-10
 (Fusion run with filler rod in vertical position on 2mm thick MS sheet 
 (OAW- 10)) 85
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(ix)

   

1.3.30 MS 2mm (3G)-(OAW-11)
 (Square butt joint on MS sheet 2mm thick in vertical position (3G)-
 (OAW-11))  87

 1.3.31 12 mm MS V (2G)-(SMAW-11)
 (Single “V” butt joint on MS plate 12mm thick in horizontal position (2G)-
 (SMAW-11)) 89

1.3.32 DPT GMAW (Test 
 GMAW welded joint by DPT test and make the final report) 91 

1.3.33 MS T 2 mm (3F)-(OAW-12)
 (Fillet ‘T’ joint on MS sheet 2mm thick in vertical position (3F)-(OAW-12)) 93

1.3.34  MS T 10 mm  (3F) - (SMAW-13)
 (Fillet - “T” joint on MS plate 10mm thick in vertical position (3F)-(SMAW-13)) 3,4,5,6 95

1.3.35 MS ø50mm × 3mm  1G (OAW-13)      
     (Structural pipe welding butt joint on MS pipe 
 ø50mm  × 3mm wall thickness in 1G (Rolling) position (OAW-13)) 98

1.3.36 MS 10mm (3G)-(SMAW-14)
 (Fillet - lap joint on MS plate 10mm in vertical position (3G)-(SMAW-14)) 101

1.3.37 10mm MS (3F)-(SMAW-15)
 (Open corner joint on MS plate 10mm thick in vertical position (3F)-
 (SMAW-15)) 104 

1.3.38 MS ø50mm 3mm
(1G) - (OAW-14) (Pipe welding - Elbow joint on MS pipe 

 ø50mm and 3mm wall thickness in flat position (1G)-(OAW-14)) 107 

1.3.39 MS ø50mm T 3mm
 (1G) - (OAW-15) (Pipe welding ‘T’ joint on MS pipe ø50mm and 3mm 

 wall thickness in flat position (1G) - (OAW-15))  109

1.3.40 MS V 12mm 16
(Single “V” butt joint on MS plate 12mm thick in vertical position (3G) - 

 (SMAW-16)) 111

1.3.41 MS 45° ø50mm 3mm  (1G)-
  (OAW-16) (Pipe welding 45° angle joint on M.S. pipe ø50mm and 3mm wall  7, 8
 thickness (1G)- (OAW-16)) 114

1.3.42 10mm MS (SMAW-17)
 (Straight line beads on MS plate 10mm thick in over head position 
 (SMAW-17)) 117

1.3.43 MS MS ø50mm × 3mm 
(1F) (SMAW-18) (Pipe flange joint on MS plate with MS pipe ø50mm 

 × 3mm wall thickness (1F) (SMAW-18)) 120
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(x)

   

1.3.44 MS “T” 10mm  (4F)-(SMAW-19)
 (Fillet - “T” joint on MS plate 10mm thick in over head position (4F)
 -(SMAW-19)) 124

1.3.45 MS  ø50mm 1G 5mm
(Pipe welding butt joint on MS pipe ø50mm and 5mm wall thickness in 1G 

 position) 127

1.3.46 MS 10mm (4G)-(SMAW- 21) 8 
  (Fillet lap joint on MS plate 10mm thick in over head position (4G)-
 (SMAW- 21)) 130

1.3.47 4G SMAW-22 MS 10mm V
 (Single “V” butt joint on MS plate 10mm thick in over head position (4G)-

 (SMAW-22)) 132

1.3.48 MS ø50mm 6mm (1G SMAW-23
(Pipe butt joint on MS pipe ø50mm wall thickness 6mm (1G Rolled) position 

 (SMAW-23)) 135

1.3.49&50 1.6mm
 (Square butt joint on stainless steel 1.6mm thick in flat position)   138

1.3.51 2mm  (OAW-18)
 (Square butt joint on brass sheet 2mm thick in flat position (OAW-18)) 140

1.3.52 M.S 2mm
(OAW-19) (Square  butt and lap joint on M.S. sheet 2mm thick by brazing in

   flat position (OAW-19))   8,9,10 142

1.3.53 (1G) (SMAW- 25) 6mm  “V” 
(Single “V” butt joint on cast iron plate 6mm thick in flat position (1G)

   (SMAW- 25)) 144 

1.3.54 MS 10mm (AG-01) (Arc gouging on MS plate 10mm 
  thick (AG-01) 147

1.3.55 3mm  (OAW-20) 10
 (Square butt joint on aluminium sheet 3mm thick in flat position (OAW-20)) 149

1.3.56  V 6mm (Bronze    
 welding cast iron single “V” butt plate joint 6mm thick plate) 151

4 : (Preparation for Welding)

1.4.57 (Handling of measuring instruments) 154 
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(xi)

   

1.4.58 (Simple dimensional measur 
 ments using the appropriate instruments) 

1.4.59 (Identification of metals) 160

1.4.60 (Simple gas welding exercise on sheet metal) 162

1.4.61 (Layout marking on plates) 168

1.4.62 I, L, C (Marking on structural section I,L,C) 170

1.4.63 (Developments marking for cylinder) 173

1.4.64 GMAW
(Test GMAW welded joint by magnetic particle 

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

5 : (Basic Welding Process)

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

  SMAW) 177  
 1.5.66 SMAW MS V

) 179

1.5.67 (Use of backing strip for root runs 
 welding) 182

1.5.68  (Beading practice of Tig) 183

1.5.69 Co2 MS (Straight line beads on MS plate by 
 Co2 Welding) 193

 6 : (Pipe and Weld Defects)   

1.6.70 T (Pipe weld joint
  development and fitup on elbow joint and “T” joint) 202

1.6.71 TIG (Pipe joint root welding by TIG) 206

1.6.72 (Find the minimum and
 maximum measurable range of the meter) 208 

1.6.73  (Application weld gauge) 212

1.6.74  (Dimensional
  inspection of weldments using weld measuring gauges) 214
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(xii)

   

7 : ( )

1.7.75 (Hardness measurement using the rock
 well method) 218

1.7.76 (Bend test) 219

1.7.77 (Tensile testing (Universal testing machine)) 11 221

1.7.78&79  

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

  pipe)  222

 8 ( )

1.8.80 (Evaluation
  of welding defect using magnetic practice testing method) 223

1.8.81&83  (Ultrasonic flow 
 detector setting and calibration, identification and applications) 224

1.8.84 IIW/AStM (Study of IIW/AStM reference radiograph) 230

1.8.85  (Interpretation of Radiographic Film) 237

1.8.86 (Preparation of welding inspection reports) 241
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(xiii)

ºÉÆªÉÉäÊVÉiÉ / +¦ªÉÉºÉ {ÉÊ®úhÉÉ¨É

                                                         

 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
 11  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
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(xiv)

SYLLABUS FOR WELDER (WELDING & INSPECTION)

Duration Reference Learning
Outcome

Professional Skills
(Trade Practical)

with Indicative hours

Professional Knowledge
(Trade Theory)

Professional
Skill 67 hrs;

Professional
Knowledge
12 hrs

Perform joining MS
sheet by Gas welding
in different positions
following safety
precautions. (NOS:
CSC/N0204)

Induction training:
1. Familiarization with the Institute.
2. Importance of trade Training.
3. Machinery used in the trade.
4. Introduction to safety equipment

and their use etc.
5. Hack sawing, filing square to di-

mensions.
6. Marking out on MS plate and

punching.

General discipline in the Institute.
Elementary First Aid.
Importance of Weldingin
Industry.
Safety precautions in Shielded
Metal Arc Welding, and Oxy-
Acetylene Welding  and Cutting.

7. Setting up of Arc welding machine
& accessories and striking an arc.
(10hrs.)

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

Introduction and definition of welding.
Arc and Gas Welding
Equipment, tools and
accessories.
Various WeldingProcesses and its
applications. Arc and Gas Welding
 terms and definitions.

9. Fusion run without and with filler
rod on M.S. sheet 2 mm thick in
flat position.

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

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

Different process of metal joining
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 N O S :
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 C u t t i n g
Equipment principle, param-
eters and application.

16.Beveling of MS plates 10 mm thick.
By gas cutting.

17.Open corner joint on MS sheet 2
mm thick in flat Position.

18.Fillet lap joint on 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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(xv)

Duration Reference Learning
Outcome

Professional Skills
(Trade Practical)

with Indicative hours

Professional Knowledge
(Trade Theory)

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

21.Open 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: Types and appli-
cations.

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
plate by O x y -
acetylene cutting
process. (Mapped NOS:
CSC/N0201)

27.Fillet Lap joint on 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.

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.

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.

Professional
Skill 62Hrs;

Professional
Knowledge
12Hrs

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.Open 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
0 5 0 and 3mm WT.

40.Single "V" Butt joint on 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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(xvi)

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
K no wle dg e
14Hrs

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

41.Pipe welding 45 ° angle joint on 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 elec-
trodes.

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
0 50 and 5 mm WT. in 1G position.

46.Fillet Lap joint on 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 S t e e l
sheets by GTAW in
different position.
(Mapped N O S :
CSC/N0212)

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

49.Square Butt joint on 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-
ing.

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

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

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

Professional
Skill 21Hrs;

Professional
Knowledge
05 Hrs

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
K no wle dg e
31Hrs

Join Aluminium
& Stainless S t e e l
sheets by GTAW in
different position.
(Mapped N O S :
CSC/N0212)

59.Identification of materials. Types of welding process Advantages
& limitations Various types of welding
power sources.
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(xvii)

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 s t ructu ra l

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 joint on 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 v i s u a l
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.
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(xviii)

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 N O S :
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 F l a w
detector o f
weldments. (NOS: ISC/
N9405)

81.Ultrasonic Flaw de tec to r -
Setting & calibration.

Ultrasonic Testing
(UT)- Principles - Advantage
- Limitation.

82.Ultrasonic Flaw d e t e c t o r -
probe identification & application on
pipes & plates.

Types of UT Waves -
Attenuation - Types o f
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 IIW /
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 Radiographic
films.

86.Preparation of welding in-
spection reports.

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 s p e c i f i c a t i o n s
(WPS) Procedure qualification
Record (PQR).

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



1

& (Capital Goods & Manufacturing) 1.1.01
 ( ) (Welder) (W&I) -

(Familiarisation with the institute)

•

(PROCEDURE)

1

1
2
3
4

5
6
7 (organisation 

structure)
8
9 1

(Key post persons name and designation)

1

1

2

3

4

5

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



2

& (Capital Goods & Manufacturing) 1.1.02
( ) (Welder) (W&I) -

(W&I) (Importance of Welder (W&I) trade training)

•
•
•

(Competencies achieved)

1 M.S. M.S.
2 M.S. SMAW
3 M.S.

4
5 M.S M.S GMAW 
6
7 SMAW C.I

(Further learning pathways)

 (Employment Opportunities) 

1  CG&M
2
3

4
5
6
7 BHEL, NTPC 

8 ONGC, LOCL HPCL
9  (Self employment)
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3

& (Capital Goods & Manufacturing) 1.1.03
( ) (Welder) (W&I) -

(Machinery used in the trades)

•
•
•
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4 &  (NSQF  - 2022) 1.1.03
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5&  (NSQF  - 2022) 1.1.03
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(Job Sequence)

•
•
• 

& (NSQF  - 2022) 1.1.03

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



7

1
1 

&  (NSQF  - 2022) 1.1.03

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
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8

& (Capital Goods & Manufacturing) 1.1.04
( ) (Welder) (W&I) -

(Introduction to safety equipments 
and their uses in welding)

•
•
•
•

- (Non-fusion welding)

(
)

1 Safety apparels
a
b
c
d

2 a
b
c

3

4 Respirator and exhaust ducting
Fig 2,3,4

5
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9

(Fig 5)

(Welding hand screens and 
helmet): 

(Fig 6)

(Fig 7)

(Fig 8)

1

8-9
10-11
12-14

100 
100  300
300  

& (NSQF - 2022) 1.1.04
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( )
( 1)

Fig 9

Fig 10

- -

Fig11

&  (NSQF - 2022) 1.1.04
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& (Capital Goods & Manufacturing) 1.1.05
( ) (Welder) (W&I) -

(Hack sawing, filing square to dimension)

• 90°
•
•
• ±0.5 mm 
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 (Job Sequence)

•

•

• 1

• 1

•

• ( 2) 90° 1 (Fig 1)

• 3 1

• 4 90° 2

• 90°

• 1

• 2 81 mm
(Fig 2)

• 4 5 81 mm

•

•  10 mm -

•

•

• 

• 5 6 80.00 mm 
± 0.5 mm 

•

(Fig 1)

5 10 mm 

-

-

-

(Fig 2)

(Fig 3)

&  (NSQF  - 2022) 1.1.05
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 (Checking flatness) (Fig 1)

(Checking squares): 

(Fig 2)

- (Fig 3)

& (NSQF - 2022) 1.1.05
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& (Capital Goods & Manufacturing) 1.1.06
( ) (Welder) (W&I) -

M.S. (Marking out on MS plate and punching)

•
•
•
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 (Job Sequence)

 1  

•

•

• x y
(Fig 1)

• ab cd

• Z

2
•

•

• 30° (Fig 4)

•  5 mm (Fig 2)

• ø10 (Fig 3)

• ø12 R35 

•

3 4

6 (Fig
4 Fig 5)

& (NSQF  - 2022) 1.1.06
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4 mm Pitch

& (NSQF  - 2022) 1.1.06
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& (Capital Goods & Manufacturing) 1.1.07
( ) (Welder) (W&I) -

(SMAW-01) (Setting 
up of arc welding machine & accessories and striking an arc) (SMAW- 01)

•
•
•

(Job Sequence)

•
•
•

•
•

•
• 25 50 mm
•

 (Skill Sequence)

- (Setting of 
oxy-acetylene welding machine& accessories and striking an arc)

•

(Setting up Arc Welding 
plant) (Fig 1)
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(Fig 2) (Fig 3)
(Fig 4)

-
Fig 1

-

&  (NSQF  - 2022) 1.1.07
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(Fig 5)

(
)

(Fig 6)

- 3

-

110 a  3.15 mm 

DC

-

(Fig 7)

Fig 6
Fig 8

& (NSQF  - 2022) 1.1.07

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



20

(Starting and 
stopping of arc welding machines)

(Welding transformer)

(2-3 )

(Welding generator)

- -
(2-3 )

 (Welding rectifier)

2-3

-

DC

(M.S.) (Striking 
of arc on mild steel (M.S.) plate in flat position)

3.15mm 
(Fig 9)

3.15 ø 110

DC

( )

Fig 10

5 mm
75° 90° (Fig 11)

& (NSQF  - 2022) 1.1.07
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(Fig 12)  (Scratching method (Fig 12))

6 mm
3 mm

(Fig 12)

(Fig 13)  (Tapping method (Fig 13))

- 6 mm
3 mm 

( )

(Fig 14)

Fig 15

Fig 15

M.S.

 (Safety precautions 
during arc welding)

-

& (NSQF  - 2022) 1.1.07
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-

-

-

-

-

-

&  (NSQF - 2022) 1.1.07
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& (Capital Goods & Manufacturing) 1.1.08
( ) (Welder) (W&I) -

- (Setting of
oxy-acetylene welding equipment lighting and setting of flame)

• -
•
•
•
• -

(Job Sequence)

•

•

•

•

•

•
-

•

•

•

•

•

•

•

•

•

•

•

•

•
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(Skill Sequence)

- (Setting of
oxy-acetylene welding equipment lighting and setting of flame)

• -
•
•

Fig 1  (Setting up 
oxy-acetylene plant Fig 1)

(Fig 2)

Fig 3

( )

&  (NSQF - 2022) 1.1.08
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( )

(Fig 4)

(Fig 5)

(Fig 6)

-

(
)

-
- (Fig 7)

& (NSQF  - 2022) 1.1.08
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-

-
- (Fig 8)

(Fig 9)

-

(Attaching blowpipe)

- (Fig 10)

-
- -

-
-

-
-

 (Adjusting the gas 
pressure)

-

0.15 2
(Fig 11)

(Testing for leakage)

(Fig 12)

& (NSQF - 2022) 1.1.08
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(Lighting the flame)

3

3 0.15
2

-

1 4
(Fig 13)

(Fig 14)

(Fig 15)
-

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

(Fig 16)

(Fig 17)

& (NSQF  - 2022) 1.1.08
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- (Fig 18)

(Extinguishing the flame)

( )

 (Closing down the plant)

-

-

& (NSQF  - 2022) 1.1.08
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& (Capital Goods & Manufacturing) 1.1.09
( ) (Welder) (W&I) -

M.S. 2 mm (Fusion run 
without and with filler rod on MS sheet 2mm thick in flat position)

•
•
•
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(Job Sequence)

 (Fusion run with 
filler rod in flat position)
• 5

0.15 kg/cm2

• ø1.6 mm - (CCMS)

•

• -

• 60°

- 70°

• 2.0 3.0 mm

• 30° - 40°

•

•

•
-

• ( )

•

•

•

•

•

•

•
4

(Skill Sequence)

(Fusion run with and without fillerod)

•

-

-

-

-

 (Preparation of sheet for 
welding)

152 mm  122 mm × 2.5 mm 
M.S.

2mm 150 × 
120mm

150 × 120 mm

(Cleaning and setting job 
piece)

M.S

10 mm

& (NSQF - 2022) 1.1.09
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( )

- (Fig 1)

-

- 60 - 70
90 (Fig 2)

(Making fusion run 
without filler rod)

(Fig 3)

-

2-3 mm

 (Visual inspection of fusion 
run)

( )

(Making fusion run 
with filler rod): 

-

3.0 mm  M.S. 5

60° - 70° ( )
30°- 40° ( ) (Fig 4)

( )

90
(Fig 5)

& (NSQF  - 2022) 1.1.09
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2-3 mm
-

(Fig 7)

 0.5 1 mm 

(Restarting and
stopping of weld)

80
3mm

(Fig 8)

(Stopping)

-

(Inspection of the deposited
run)

(

)
(

)
(

( )

&  (NSQF  - 2022) 1.1.09

(Fig 6) ( )
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& (Capital Goods & Manufacturing) 1.1.10
( ) (Welder) (W&I) -

M.S. 2 mm (OAW-03)(Edge joint
on MS sheet 2mm thick in flat position without filler rod)(OAW03)

•
• Fig
•
•
•
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(Job Sequence)

•

•

• 90°

• 5
0.15 2

• CCMS  1.6mm ø 
( )

•

•

•

•  60° - 70°

•

•

•

• 

-

-

 (Preparation): 150×5×2

 (Setting and bending):

(Welding)

•

•

•

•

(Inspection)

-

-

-

-

& (NSQF - 2022) 1.1.10
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& (Capital Goods & Manufacturing) 1.1.11
( ) (Welder) (W&I) -

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

•
•
•
•
•
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(Job Sequence)

(Making straight cuts)
•

•

•
(M S 10mm 1 2mm

)

•
( 1 6

0 15 )

• 200 150 10 25

•

• 

• 
90

•

• 5

• 1 6

•

•
-

• 

•

•

•

(Skill Sequence)

(Gas cutting)

•
•

(Setting the gas cutting 
plant): -

(Fig 1)

(Fig 2)  (Setting the 
job for straight line cutting (Fig 2) )
15 7

3 25

-

(Adjusting cutting flame):

( )

& (NSQF - 2022) 1.1.11
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1
 (Data for cutting)

(1)
mm

(2)
Mm

(3)
kg/cm2

0.8
1.2
1.6
2.0
2.4
2.8
3.2

3-6
6-19

19-100
100-150
150-200
200-250
250-300

1.0-1.4
1.4-2.1
2.1-4.2
4.2-4.6
4.6-4.9
4.9-5.5
5.5-5.6

0 15 2

10 ø 1.2 ( )

0.15
1.6

(Straight line cutting)
90°

(Fig 3)

(Fig 4)

5 (Fig 4)

(Fig 5)

- -

90

&  (NSQF - 2022) 1.1.11
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(Fig 7)

-

-

- ( ) Fig 6

& (NSQF  - 2022) 1.1.11
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& (Capital Goods & Manufacturing) 1.2.12
( ) (Welder) (W&I) -

MS 10mm (SMAW - 02) (Straight line
beads on MS plate 10mm thick in flat position) (SMAW - 02)

•
•
•
•
•
•
•
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(Job Sequence)

• - ( )

• ( )

•

•

•

• ( )

•

•

• 4

• 120 140

•

•

•

•

•

•

•

•

• 70 80

•

•

•

•

•

- -

- -

- -

-

•

(Skill Sequence)

MS (Straight line bead on MS plate in flat po-
sition)

•

100×150×10

15
(Fig 1)

70° 80°
(Fig 2)

&  (NSQF - 2022) 1.2.12
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- ( ) (
( )

- ( 150 )

- Fig 2 3

(Fig 4)

-

20

Fig 5

- Fig 8

-

-

& (NSQF - 2022) 1.2.12
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-
Fig 9

&  (NSQF  - 2022) 1.2.12
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& (Capital Goods & Manufacturing) 1.2.13
( ) (Welder) (W&I) -

10 MS (SMAW-03) (Weaved beads on MS
plate 10mm thick in flat position) (SMAW-03)

•
•
•
•
•
•
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(Job Sequence)

•

•

•

•

• ( )

( )

•

• 4mm M.S

• 120 - 140

•

•

•

•

•

•

-

-

-

-

-

-

-

•

(Skill Sequence)

(Deposit weaved beads in flat position)

• 10

-

(Deposition of 
weaved beads in flat position)

150 × 100 × 10 (Fig 1)

4.00 ø 120 - 140

75° - 80°

- - 90

- - (Fig 2)

4mmø
10 12

2 3

& (NSQF  - 2022) 1.2.13
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 (Restarting of bead)

25

(Fig 3)

- -

(Ending the bead)

(Fig 4)

15-20

2 3

(Fig 5)

&  (NSQF  - 2022) 1.2.13
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& (Capital Goods & Manufacturing) 1.2.14
( ) (Welder) (W&I) -

2 (1G) (OAW-04) (Square butt 
joint on MS sheet 2 mm thick in flat position) (1G) (OAW-04)

•
•
•
•
•
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(Job Sequence)
•

•

• 2

• 5
0.15 2

•
3 ø

•

•

1.6 ø 2
3

•

•

•

• ( )
60° - 70°

• 30° - 40°

•
( )

•

•

•

•

•

-

-
-

•

(Skill Sequence)

(Square butt joint)

•

(Preparation): 150×50×2.0

 (Setting and tacking): 
2 3

(Fig 1)

- (Fig 1)

- - 75

- 6

& (NSQF  - 2022) 1.2.14
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(Welding)
(Fig 2)

(Fig 3)

(Fig 4)

- ( )

-

- (Fig 5)

-

&  (NSQF  - 2022) 1.2.14
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& (Capital Goods & Manufacturing) 1.2.15
( ) (Welder) (W&I) -

10 MS T (1F) - (SMAW-04) (Fillet T joint
on MS plate 10mm thick in flat position) (1F)-(SMAW-04)

•
•
•
•
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(Job Sequence)

•

•

•

•

•

•
-

• 92° 93°
(Fig 1) 2 3°

•

•

• 3.15

90-110

• 45° 80

•

•

• 4
120-140

•
•

2 10

•

(Skill Sequence)

(1F) (Fillet T joint in flat position) (1F)

•

(Fig 1)

92° Fig 1
92

3.15 
90/110 

 (Welding a tee fillet joint)

(Fig 2)

45°
80°

&  (NSQF - 2022) 1.2.15
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- - ( 3)
10

10
(Inspection of fillet weld)

& (NSQF  - 2022) 1.2.15
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& (Capital Goods & Manufacturing) 1.2.16
( ) (Welder) (W&I) -  

10  (Beveling of MS plates 10mm thick gas 
cutting)

•
•
•
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 (Job Sequence)

•

•

•

•

•

•

• -

•

•

•

•

•

•

(Skill Sequence)

( - ) (Bevel cutting by hand) (Oxy-acetylene)

• 
•
•

  (Setting the job) (Fig 1)

(Fig 2)

-

 (Bevel cutting)

( ) (Fig 3)

5 (Fig 3)

& (NSQF  - 2022) 1.2.16

© N
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O B

E R
EPUBLI

SHED
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(Fig 4)

(Fig 5)

(Inspection of bevel cut)

- ( 6 )
(Fig 6 )

& (NSQF  - 2022) 1.2.16
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& (Capital Goods & Manufacturing) 1.2.17
( ) (Welder) (W&I)-

M.S 2 (1F)-(OAW-05) (Open corner
joint on M S sheet 2 mm thick in flat position) (1F)-(OAW-05)

•
•
•
•

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED
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(Job Sequence)

•

• 1
90°

• 5 0.15

• 1.6

•

•

•

•

• 60° 70°
30° 40°

•

-

1 1 5
-

•

•

•

-

-
-

( )

(Skill Sequence)

(Open corner joint in flat position)

•

(Fig 1)
1.5

-

(Fusion welding on 
open corner joint)

- (Fig 2 3)

-

-
(Fig 4)

-

& (NSQF - 2022) 1.2.17
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(Fig 6)

&  (NSQF - 2022) 1.2.17
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& (Capital Goods & Manufacturing) 1.2.18
( ) (Welder) (W&I)-

10 MS (1F)-(SMAW-05) (Fillet lap joint
on MS plate 10mm thick in flat position) (1F)-(SMAW-05)

•
•
•
•
•

© N
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NOT T
O B

E R
EPUBLI

SHED
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(Job Sequence)

•

•

•

•

• DC DCEN

• -

•

• 3.15
90 -110 

45 80

•

•

•

• 4.00
120-140

•

•

(Skill Sequence)

(Fig 1) (Setting and tacking the lap joint) (Fig1)

- (Fig 1) 2

90-110 amp 3.15mmø MS

(Fig 2)

(Welding the lap 
fillet joint in flat position)

3.15mmø MS 90-
110 amp

80° 45° (Fig 2)

- -

4mmø MS 120-140 amp

2.5 - -

(Fig 3)

&  (NSQF  - 2022) 1.2.18

25mm 
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-

-

-

& (NSQF  - 2022) 1.2.18
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& (Capital Goods & Manufacturing) 1.2.19
( ) (Welder) (W&I)-

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

•
•

(Job Sequence)

• ( )

•
-

•

•

•

•

-

•

•

• 5
7

•

1
2
3
4

1
2
3
4
5

(After measuring)

•

•

•

• ( )

HRC (0 100)
HRB (0 130)
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EPUBLI

SHED
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& (Capital Goods & Manufacturing) 1.2.20
( ) (Welder) (W&I)- (Welding Techniques)

2 (1F)-(OAW-06) (Fillet ‘T’ joint 
on M.S. sheet 2mm thick in flat position) (1F)-(OAW-06)

•
•
•

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED
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(Job Sequence)

•

•

• T

•

• 5
0.15

• 1.6

•

•

•

•

•

•

(Visual inspection)
•

•

(Skill Sequence)

(Tee joint in position 
for tack welding)

 (Setting and tacking 
the job pieces)

(Fig 1)

(Fig 2)

  (Welding of fillet 
‘T’ joint in flat position) (Fig 3) 

Fig 3

60°
70° 30° 40°

2
45°

( ) - -

& (NSQF  - 2022) 1.2.20
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 (Visual inspection) (Fig 4)

- (
)

-

-

& (NSQF - 2022) 1.2.20
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& (Capital Goods & Manufacturing) 1.2.21
( ) (Welder) (W&I)-

10 MS (1F)-(SMAW-06) (Open cor-
ner joint on MS plate 10mm thick in flat position) (1F)-(SMAW-06)

• 90°
•
•
•

© N
IM
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NOT T
O B

E R
EPUBLI

SHED
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(Job Sequence)
•

•

• 20

• DC DCEN

• ø 3.15 MS 90-
110 amps 

•

•

•

•

•

1 6

• 

• 4mm ø M.S 120-140 
amps 

• 4mmø

• 

•

•

•

-

-

(Skill Sequence )

MS 10mm (1F) (Open corner joint on MS 
plate 10mm thick in flat position) (1F)

• 10 MS

(Setting and tacking plate pieces for open corner 
joint) (Fig 1)

20

(Fig 1)

90°

MS  ø 3.15mm 90 - 110 amps
20

(Fig 2)

87

1°

& (NSQF  - 2022) 1.2.21
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(Deposition of root run)

- ø3.15 90
110

-

60° - 70° 
Fig 3

-
Fig 4

-

 (Deposition of covering layers)

ø 4.00
120 - 140 

Fig 4

( )

ø 4  120 - 140

-

-

-
Fig 3

(Fig 5)  (Inspection 
of fillet weld in corner joint (Fig 5))

90

(Fig 6)

& (NSQF - 2022) 1.2.21
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& (Capital Goods & Manufacturing) 1.2.22
( ) (Welder) (W&I)-

2 (1F)-(OAW-07) (Fillet lap joint
on MS sheet 2mm thick in flat position) (1F)-(OAW-07)

•
•
•

© N
IM
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NOT T
O B

E R
EPUBLI

SHED
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(Job Sequence)

•

•

• 5
0.15

• 1.6 ø
1 6

•

• 1.6 ø

•

• (2mm ø)

•

•

•

•

•

(Visual inspection):

(Skill Sequence)

2 00  (Lap weld joint on MS sheet 2.00 
mm in flat position)

• 2.00 

(Fig 1)

(Fig 2)

- (Fig 2)

- (Fig 3)

& (NSQF - 2022) 1.2.22
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-

-

-
(Fig 4)

- ( )

-

-

-

-

-

& (NSQF - 2022) 1.2.22
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& (Capital Goods & Manufacturing) 1.2.23
( ) (Welder) (W&I)-

12 MS V (1G)-(SMAW-07) (Single “V” 
butt joint on MS plate 12mm thick in flat position) (1G)-(SMA)W-07)

• V
• -
•
•
•
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(Job Sequence)

• 12

• 30

Ex.No.2.04

•

•

• 1.5°

•

• 3 15 90-
110

• 20

•

• ( V
)

•
( 3 06)

•

• 4 120-140

•

•

•
1 1 5

(Skill Sequence)

12 (Welding of single ‘V’ 
butt joint MS plate 12mm thickness in flat position)

• (1G) 12mm

 (Preparation of the pieces) (Fig 1)

- 30

2.0

 (Setting the 
single V butt joint and tacking)
2mm 3°

(Fig 2)
1.5°

& (NSQF - 2022) 1.2.23
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- (20 )

 (Deposition of root bead) (Fig 3)

3.15
110

( Fig 3 )
80°

 ( Deposition of hot 
pass & covering beads) (Fig 4)

4.00
 120-140 

- -

(
)

 (Deposition of final/cov-
ering bead)

5.00
220

- -
( )

(Cleaning and inspection)

& (NSQF - 2022) 1.2.23
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& (Capital Goods & Manufacturing) 1.2.24
( ) (Welder) (W&I)-

2 (2G) - (OAW- 08) (Square butt
joint on MS sheet 2mm thick in horizontal position) (2G)-(OAW- 08)

•
•
•
•
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SHED
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 (Job Sequence)

•

•

•  1.0

• 5 C.C.MS 1.6 

• 0.15 2

•

•

•

•

(Skill Sequence)

2mm (2G) (Weld square butt joint 2mm horizontal 
position) (2G)

• 2

(Fig 1)

0.15
2

2.5 -

(Fig 1)

60° 70° 30
40°

(Fig 2)

& (NSQF  - 2022) 1.2.24
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& (Capital Goods & Manufacturing)  1.2.25
( ) (Welder) (W&I)-

10 (SMAW-
08)  (Straight line beads and multi layer practice on M.S. plate 10mm thick in 
horizontal position) (SMAW-08)

•
•
•
•
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(Job Sequence)

(Preparation)
• Fig

•
• 3 15 90-110

DCEN

•

•

• 70 80

70 80

•

(Inspection of bead)

• -

(Skill Sequence)

10 (Weld straight line bead on
MS plate 10mm in horizontal position)

• MS 10mm

Fig
1

C C

& (NSQF  - 2022) 1.2.25
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& (Capital Goods & Manufacturing) 1.2.26
( ) (Welder) (W&I) -

- 10 (2F) - (SMAW-09) (Fillet - T
joint on MS plate 10mm thick in horizontal position) (2F)-(SMAW-09)

• 
• 
• T
•

&  (NSQF  - 2022) 1.2.26
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(Job Sequence)

• -8/3.04 • (Fig 1)

•

•

•
92

93

•

•

•

•

•

•

(Skill Sequence)

10 (T’ joint weld on MS plate 10mm in 
horizontal position)

• 10

Fig 1

( ) (Welding Tee joint 
(fillet) in horizontal position): 3.15 

90-110
70 80

40 50 (Fig 1 )

4 160
55 ° - 65 °  

25 ° - 35 ° 70 80
(Fig 2 )

Fig 4

& (NSQF - 2022) 1.2.26
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4
160

70° 80° 40° - 50° (Fig 3)

(Fig 4)

(Fig 5)

-

& (NSQF - 2022) 1.2.26
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& (Capital Goods & Manufacturing) 1.3.27
( ) (Welder) (W&I)-

- 2 (2F)-(OAW-09) (Fillet - lap 
joint on MS sheet 2mm thick in horizontal position) (2F)-(OAW-09)

•
•
•
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IM
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E R
EPUBLI

SHED
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 (Job Sequence)

•

•

•

• 5 C.C.M.S 1 6mm

• 0.15 2

•

•

•

•

(Skill Sequence)

2.00 (2F) (Lap joint on MS sheet 2.00mm 
in horizontal position) (2F)

• 2.00

•

• 0.15 
2

•

•

•

• 60 70°
30 40°

•

(Clean the 
weldment and inspect for):

- ( )

-

-

-

-

& (NSQF  - 2022) 1.3.27
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& (Capital Goods & Manufacturing) 1.3.28
( ) (Welder) (W&I)-

- 2 (2F)-(OAW-09) (Fillet - lap
joint on MS sheet 2mm thick in horizontal position) (2F)-(OAW-09)

•
•
•
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IM
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NOT T
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E R
EPUBLI

SHED
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(Job Sequence)

•

•

•

•

•

87

•

•

•

•

•

•

(Skill Sequence)

10 (2F) (illet weld lap joint MS plate 
10mm horizontal position) (2F)

• MS 10mm

( ) (Welding Lap 
joint (fillet) in horizontal position): 3.15

90-110
70 80

40 50

4mm 160 amps
55° - 65 25° - 35

70° 80°

4 160

70° 80°  40° - 50° 

-

& (NSQF  - 2022) 1.3.28
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& (Capital Goods & Manufacturing) 1.3.29
( ) (Welder) (W&I) -

2 (OAW-10) (Fusion 
run with filler rod in vertical position on 2mm thick MS sheet) (OAW- 10)

•
•
•
•
•
•
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(Job Sequence)

Fig

5

1 6 CCMS 0 15
kg sq cm

75 30 - 40

90

( )

(Skill Sequence)

2 (Fusion run with filler rod, 
2mm MS sheet in vertical position)

• 2

(Job setting):
( 1 )

5 CCMS 1.6mmø 

(Welding technique):

75° 30° - 40°
(Fig 2)

& (NSQF  - 2022) 1.3.29
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& (Capital Goods & Manufacturing) 1.3.30
( ) (Welder) (W&I)-

2mm (3G)-(OAW-11) (Square butt 
joint on MS sheet 2mm thick in vertical position) (3G)-(OAW-11)

• 2mm
•
•

© N
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(Job Sequence)

•

1.0 

• 5
0.15 2

•

• 3 ø

• 1.0
-

•

•

•

• 75° - 80°
30° 40°

•

•

•

•

 (Skill Sequence) 

MS 2mm (Square butt joint on MS sheet 
2mm in vertical position)

• MS 2mm

(Fig 1)

(Fig 2)

(Fig 1)

0.5

0.5 1

& (NSQF  - 2022) 1.3.30
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& (Capital Goods & Manufacturing) 1.3.31
( ) (Welder) (W&I)-

12 MS V  (2G)-(SMAW-11) (Single “V” 
butt joint on MS plate 12mm thick in horizontal position) (2G)-(SMAW-11)

•
•
•
•
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(Job Sequence)

• 10

•

• 45

• 15

•

•

• 2

• 45
15

•

•

•

•

(Skill Sequence)

12 (Single ‘V’ butt joint on MS 
plate 12mm thick in horizontal position)

• 12 MS V

45°
10° 2.0 Fig 1

1.5 (Fig 1)
2

90° 65° 75°

55
65 (Fig 2)

95 105 (Fig 3) -

&  ( ) (NSQF  - 2022) 1.3.31
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& (Capital Goods & Manufacturing) 1.3.32
( ) (Welder) (W&I)-

DPT GMAW (Test GMA 
welded joint by DPT test and make the final report)

•
•

(Job Sequence)

•

•

• 2 3

•

•

•

•

•
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(LIQUID PENETRANT TESt REPORT)
1-1

ā ā

-

( )

& (NSQF  - 2022) 1.3.32
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& (Capital Goods & Manufacturing) 1.3.33
( ) (Welder) (W&I)-

2  (3F)-(OAW-12) (Fillet ‘T’ joint 
on MS sheet 2mm thick in vertical position) (3F)-(OAW-12)

•
•
•
•

© N
IM
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NOT T
O B

E R
EPUBLI

SHED
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 (Job Sequence)

•

• 5 1 6mm C C M S

• 0 15 2

•

•

•

•

•

•

•

•

•

(Skill Sequence)

2 (Fillet ‘T’ weld in MS sheet 2mm in 
vertical position)

2

(Fig 1) 90

75-80 40
(Fig 2)

45

&  (NSQF - 2022) 1.3.33
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& (Capital Goods & Manufacturing) 1.3.34
( ) (Welder) (W&I) -

- 10  (3F) - (SMAW-13) (Fillet - 
“T” joint on MS plate 10mm thick in vertical position) (3F)-(SMAW-13)

•
•
•

© N
IM
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NOT T
O B

E R
EPUBLI

SHED
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(Job Sequence)
•

•

• T

• 3.15 90-110

• -ve 

• -

2°

•

•

•

•

• 4 160

•

•

•

•

 (Skill Sequence)

10 (Fillet weld ‘T’ joint on MS 
plate 10mm thick in vertical position)

• 10 MS T

1
Fig 1

Fig 2

(Depositing root run)

(Fig 3)

& (NSQF - 2022) 1.3.34
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Fig 4

Fig 4

& (NSQF  - 2022) 1.3.34
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& (Capital Goods & Manufacturing) 1.3.35
( ) (Welder) (W&I)-

ø50mm × 3mm 1G ( ) (OAW-13)
(Structural pipe welding butt joint on MS pipe 50mm 3mm

wall thickness in 1G (Rolling) position) (OAW-13)

• Fig
•
•
•
•

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



100

 (Job Sequence)

• 75
75 30 - 35° 

1.5

•

• 5 1.6mmø CCMS 
 0.15 kg/cm2 

• 2

•
•
• 1.0 3 (120° )

•

•
3 12 ( )

• I
3

•

•

•

•

• 5 1 6mm CCMS
0 15 kg cm2

•

•

•

(Skill Sequence)

1 ( )  ø 50 × 3
(Structural pipe welding butt joint on MS plate ø 50 × 3 mm wall thickness in 
1G (Rolling) position)

• 1 ( ) ø 50 × 3 

 (Preparation and setting)

50 ø 75
90

90°

Fig
1

1.5
( 2 2 )

( )
5 1 6

Fig

-

& (NSQF  - 2022) 1.3.35
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3 12

I
II I

II I

III IV

Ex.No.G.29 (2.15)
Fig 2

7
0.15 2

1.6mmø CCMS

& (NSQF - 2022) 1.3.35
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& (Capital Goods & Manufacturing) 1.3.36
( ) (Welder) (W&I)-

- MS 10mm (3G)-(SMAW-14) (Fillet - lap 
joint on MS plate 10mm in vertical position) (3G)-(SMAW-14)

© N
IM
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O B

E R
EPUBLI

SHED
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(Job Sequence)

• C

•

•

•

•

25

• 3.15 MS
90-110 amp

•

•

•

•

•

4 120
140 amp

(Skill Sequence)

10 (Fillet lap joint on MS plate 
10mm thick in vertical position)

• 10

(Method of de-
positing bead in vertical on lap joint)

(Fig 1 2)

75 - 80 (Fig 3)

Fig 2

& (NSQF  - 2022) 1.3.36
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3

& (NSQF  - 2022) 1.3.36
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& (Capital Goods & Manufacturing) 1.3.37
( ) (Welder) (W&I)-

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

•
•
•

© N
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SHED
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(Job Sequence)

•

•

• 2 2mm

87

•

• 3.15ø 90-110 Amps DCEP 

4mm 120-140

4 mm -

 (Skill Sequence)

10mm MS (Open corner joint on MS
plate of 10mm thick in vertical position)

• 10mm MS

 (Setting and 
tacking of the fillet open corner joint)

2mm
87°

Fig 1

-

3.15 mm MS  90-110amps

90° (Fig 1)

(Weld-
ing fillet open corner joint in vertical position)

3.15mm 90-110 
(Fig 2)

80°

1.2mm

-
-

& (NSQF  - 2022) 1.3.37
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4mm 120-140
amps 80

-

4mm
120-140 amps

-

-

-

-

-

& (NSQF  - 2022) 1.3.37
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& (Capital Goods & Manufacturing) 1.3.38
( ) (Welder) (W&I)-

- MS ø50mm 3mm
(1G) - (OAW-14) (Pipe welding - Elbow joint on MS pipe ø50mm and 3mm wall 
thickness in flat position) (1G)-(OAW-14)

• “ELBOW”
•
• 90° elbow
• 1.0mm 
•
•
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SHED
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 (Job Sequence)

•

• elbow Fig 1

• elbow
100mm

•

•

•

• 90°

• 5 ø2mm CCMS

0.15 kg/cm2

•

•

• 1.6mm 4

90°

•

• 3mmø CCMS 4

• 4
2 6 ( 1) 10 12 (

3) 10 6 ( 2) 2 0 ( 4)

•

•

•

 (Skill Sequence)

( ) MS ø50×3mm  (ELBOW) Joint on MS 
pipe ø50×3mm wall thickness in flat position)

• MS ø50×3mm (ELBOW)

5

4

Fig 2
elbow

4

1,3,2 
4

60 - 70 ° 30 - 40 °

& (NSQF - 2022) 1.3.38
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& (Capital Goods & Manufacturing) 1.3.39
( ) (Welder) (W&I)-

MS  ø50mm T 3mm (1G) - 
(OAW-15)(Pipe welding ‘T’ joint on MS pipe ø50mm and 3mm wall thickness 
in flat position) (1G) - (OAW-15) 

• 90°T
•
• 90
•
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(Job Sequence) 

•

• 90 (Fig 1)

•

•

Fig

•

•

• 90
(Fig 2)

• 5 ø2.0mm CCMS
0.15 kg/cm2

•

• 4 90° 2mm
-

•
T

•

•

•

• 4
1, 2, 3 4 Fig 2

•

& (NSQF - 2022) 1.3.39
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& (Capital Goods & Manufacturing) 1.3.40
( ) (Welder) (W&I)-

V 12mm (3 )-( -16)
(Single “V” butt joint on MS plate 12mm thick in vertical position) (3G) - 
(SMAW-16)

• V -
•
•
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(Job Sequence)

• MS  12mm  (2 Nos.)

•

• 30 35° 1.5mm

• 2mm

• 177°

DC ø3.15mm MS DCEN

•

•

•

• ø4mm MS 150-amp

•

•

•

(Skill Sequence)

10mm MS V (Single ‘V’ butt joint on 
MS plate of 10mm thick in vertical position)

• 10mm MS V

 (Preparation of pieces)

- 30 35°

1.5mm

V  (Setting and tack-
ing of single ‘V’ butt joint)

2.5mm 2.5mm 

3°
- (Fig 1)

177°

(Deposition of weld beads)
3.15 mm MS 110 amps

(Fig 2)

120°
80°

& (NSQF  - 2022) 1.3.40
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1.6mm

4 mm MS
160

(Fig 3)

4mm MS
160 amps (Fig 4)

Fig 3 Fig 4

& (NSQF - 2022) 1.3.40
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& (Capital Goods & Manufacturing) 1.3.41
( ) (Welder) (W&I) -

M.S. 45° ø50mm 3mm  (1G)- (OAW16)   
(Pipe welding 45° angle joint on M.S. pipe ø50mm and 3mm wall thickness)
(1G)- (OAW-16)

45°
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45° (Procedure for 
development of 45° branch pipe): Fig 1

AB

AB
C, D, E F

CD 45° G

G 45°

G 45° (GI)

I (XX ) XX

I XX IJ

AB K

GK GK K CD H
KH IGKHJ ( )

0-1 
6 1-2; 2-3; 3-4; 4-5 5-6

1,2,3,4,5 6
IG 0 JH

GK KH 6’, 5’, 4’, 3’, 2’
1 0’ 6 G - 0 H

XX 0-1 13 Fig
0, 1,2,3,4,5,6,5,4,3,2,1,0

13 XX

Fig 6’, 5’, 4’, 3’ XX

2’, 1’, 0’  7 13 13

13 45°

3 5mm (Fig 1)

(For developing a
hole in the base pipe): 0-1 

AB 7 3,2,1,0,1,2,3

0’, 1’, 2’, 3’, 4’, 5’, 6’ 7

(Job Sequence)

•

• 45°

•

•

Fig

•

•

• 45°
(Fig 2)

• 7 ø3mm CCMS
0.15 kg/cm2

& (NSQF  - 2022) 1.3.41
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•

• 4 45°
2mm -

•

•

•

• 4
1, 2, 3 4

•

•

& (NSQF  - 2022) 1.3.41
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& (Capital Goods & Manufacturing) 1.3.42
( ) (Welder) (W&I)-

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

• MS
•
•
•
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(Job Sequence)

•

• Fig

•

•

• 3.15mm MS 100-
110

-

•

•

•

•

 (Skill Sequence)

10mm MS (Straight line bead on MS 
plate 10mm thick in over head position)

• 10mm MS

(Introduction)

(Fig 1)

(Fig 2)

(Fig 2)

& (NSQF  - 2022) 1.3.42
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Fig 2

3.15mm ø MS 100 - 110

10amp

90° 5°
15° (Fig 3 4)

(Fig 5)

& (NSQF  - 2022) 1.3.42

(Fig 6)
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& (Capital Goods & Manufacturing) 1.3.43
( ) (Welder) (W&I)-

MS MS ø50mm × 3mm
(1F) (SMAW-18) (Pipe flange joint on MS plate with MS pipe ø50mm × 3mm 
wall thickness) (1F) (SMAW-18)

• Fig
• -
• MS
• 1G ( )
•
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 (Job Sequence)

3mm
2

25mm 45mm

0.8mm

0.15 kg/cm2 

6mm MS 1.5
2

90mm

50mm
10mm

50mm

50mm
6mm

3 15mm MS
DC 110
DC

90

90
4mm MS

160

1G

(Skill Sequence)

MS (Pipe flange joint on MS pipe in flat 
position)

MS MS 50mm 3mm

100mm 90mm

(Fig 1)
45mm

(Fig 4)

45mm

& (NSQF  - 2022) 1.3.43
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Fig 2

- 6mm

- 13mm

- - -

Fig 3
50mm

Fig 4 50mm

Fig 5
4 Fig 5 4mm

3 3 5mm

1G ( ) 1G
Fig 6

4 1 2 3
4 (Fig 5)

& (NSQF - 2022) 1.3.43
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45°

Fig 5

(1) 180° (2)
(3) (4)

Fig 5

3 4

10mm

& (NSQF  - 2022) 1.3.43
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& (Capital Goods & Manufacturing) 1.3.44
( ) (Welder) (W&I)-

- MS T 10mm (4F)-(SMAW-19 (Fillet - 
“T” joint on MS plate 10mm thick in over head position) (4F)-(SMAW-19)

• T
• OH
• OH -
•
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 (Job Sequence)

•

• T

•

• 3.15mmø MS 110 amps

• DC

• 3.15mm ø ( )

• 3.15mm
( )

•

•

•

 (Skill Sequence)

10mm MS T (Fillet ‘T’ joint on MS plate 
10mm thick in over head position)

• 10mm MS T

(Job setting)
(Fig 1)

Fig 2

(Fig 1)

30° Fig 3 10-15°

& (NSQF  - 2022) 1.3.44
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-

(Fig 4) 2/3 

- L
(Fig 4)

Fig 1

(Inspection)

& (NSQF - 2022) 1.3.44
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& (Capital Goods & Manufacturing) 1.3.45
( ) (Welder) (W&I)-

MS  ø50mm 1G 5mm (Pipe
welding butt joint on MS pipe 50mm and 5mm wall thickness in 1G position)

•
•
•
•
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(Job Sequence)

•

•

• 30 35° 1.5 1.75mm

•

• 2

• V

3.15mm ø 
100

2mm

4

•

•

• 3.15mmø 110 amp

•

•

•

• 3.15mm ø

•

(Skill Sequence)

(Fig 1)

30 35° 1.5 1.75mm 
(Fig 2)

110 amp

3.15mm ø MS (
ER4211) DCEN

2mm (Fig 3) V
Fig

4. 2mm 

Fig 6
90° 45°

90°

3 4
Fig 5

5
15° Fig 6

V
Fig 6

1

& (NSQF  - 2022) 1.3.45
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( ) ( ) 3.15mm 

-

Fig 6

-

& (NSQF - 2022) 1.3.46

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



131

& (Capital Goods & Manufacturing) 1.3.46
( ) (Welder) (W&I)-

- MS 10mm (4G)-(SMAW- 21)
(Fillet - lap joint on MS plate 10mm thick in over head position) (4G)-
(SMAW- 21)

•
•
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(Job Sequence)

•
•
•
•
• 3.15ø

• 45
15°

•
•
•
•

( Skill Sequence )

MS 10mm (Fillet lap joint on MS plate 
10mm thickness in over head position)

• 10mm MS

(Preparation and job setting)

20mm

MS 3.15mm ø 110

15° (Fig 1)

 3.15 ø 110

3.15 110

(Fig 2)
45

& (NSQF  - 2022) 1.3.46
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& (Capital Goods & Manufacturing)  1.3.47
( ) (Welder) (W&I)-

(4G)-(SMAW-22) MS 10mm V (Single 
“V” butt joint on MS plate 10mm thick in over head position) (4G)-(SMAW-22)

•
•
•
•
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(Job Sequence)

•

•

• 2.5

• 3° Ex.No.
E32/3 16

• 
•  3.15 110

•

110  3.15

( )

 (Skill Sequence)

10 (Single ‘V’ butt joint on 
MS plate 10mm thick in over head position)

• 10 MS V

(Setting and tacking)

2.5
(Fig 1)

3.15 100°

(Fig 2)

 (Weld root run)

(Fig 3)

( 3 4)

& (NSQF - 2022) 1.3.47
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(Fig 4)

(Weld second and third pass-
es)
3.15 100

(Fig 5)

- -
(Fig 6)

(Fig 7)

& (NSQF  - 2022) 1.3.47
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& (Capital Goods & Manufacturing) 1.3.48
( ) (Welder) (W&I) -

MS ø50mm 6mm (1G ) (SMAW-23) (Pipe butt 
joint on MS pipe ø50mm wall thickness 6mm (1G Rolled) position) (SMAW23)

•
•
•
• -
•
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(Job Sequence)

•

•

• 30 35° 1.5 1.75

•

• 2

•

100

• 2
4

•

•

• 3.15mmø 110 amp

•

•

•

• 3 15

•

(Skill Sequence)

50mm 6mm (Pipe joint
on MS pipe 50mm 6mm wall thick in over head rolled position)

• MS ø50mm×6mm

(Fig 1)

30 35° 1.5  1.75 
(Fig 2)

110 amp

3.15 (
ER4211) DCEN

2 (Fig 3)
Fig

4. 2

Fig 6

90 45

90

3 4
Fig 5

5 15
Fig 6

& (NSQF  - 2022) 1.3.48
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Fig 6
1

( ) ( ) 3 15

-

Fig 6

-

& (NSQF - 2022) 1.3.48
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& (Capital Goods & Manufacturing) 1.3.49&50
( ) (Welder) (W&I)-

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

• -1 6
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(Job Sequence)

1 S S

2

3

4

5

6

- DCEN

-

7 GTA Fig 1

8

9 5
1.6mmf

10

11

12

(Skill Sequence)

(95% AL 5% Si) 1.6mmf

-

10 150 70 800

& (NSQF - 2022) 1.3.49&50
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& (Capital Goods & Manufacturing) 1.3.51
( ) (Welder) (W&I) -

2 (OAW-18) (Square butt joint on
brass sheet 2mm thick in flat position) (OAW-18)

•
•
•
• -
•
•
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(Job Sequence)

5 0 15 2

1 5 -

( )
-

1 5

(Fig 1)

1 5mm
50

(Skill Sequence)

2 (Square butt joint on brass 
plate 2mm thick in flat position)

2

(Fig 2)

60 -70 30 -40 (Fig 3)

& (NSQF  - 2022) 1.3.51
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& (Capital Goods & Manufacturing) 1.3.52
( ) (Welder) (W&I)-

M.S 2 (OAW-19)  
(Square butt and lap joint on M.S. sheet 2mm thick by brazing in flat position)
(OAW-19)

•
•
•  
•
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(Job Sequence)

•

•

•

•

•

•

• 800°C

•

•

•

•

•

•

• 5 1.6mmø

•

•

•

•

•

(Skill Sequence)

2  (Brazing of square and lap 
joint on MS sheet of 2mm thick)

• 2

( -1)  (Brazing of MS sheet) 
(Job-1)

Fig 1

Fig 1

0 15 2 3

800

1 6mm

Fig 1

Fig 1

(Fig 2)

& (NSQF - 2022) 1.3.52
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& (Capital Goods & Manufacturing) 1.3.53
( ) (Welder) (W I) -

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

•
•
•
•
•
•
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(Job Sequence)

•

•

• 2 0mm

• GTA

• 1.6 2

• 60A 90A

•

•

•

•

(Skill Sequence)

(Single ‘V’ butt joint on cast iron plate)

•

(Bevel the edges)
30 1 5 (Fig 1)

(Set and tack weld)
2

 (Preheat the job): -
300°C (Fig 2)

( 3 3 )
(Fig 4)

& (NSQF - 2022) 1.3.53
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(Deposition of runs): GTA (
) 1 6 DCEP

60-90 amps ( ve)
80

& (NSQF  - 2022) 1.3.53
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& (Capital Goods & Manufacturing) 1.3.54
( ) (Welder) (W&I) -

10 ( -01)(Arc gouging on MS plate 10mm thick)
(AG-01)

•
•
•
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(Job Sequence)

•

•

•

• 10 4
( )

• AC DC  300 amps
DC DCEN

•

•

•

•

•

•

(Skill Sequence)

10 (Arc gouging on MS plate 10mm 
thick in flat position)

• 10 MS

(Prepare the pieces)

(Select the elec-
trode and set the current.)

4 10

AC DC m/c 300 amps DC
( ) (DCEN)

(Gouging the plate)
20°-30° 90°

(Fig 1)

20°-30°  5°-15°

& (NSQF - 2022) 1.3.54
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& (Capital Goods & Manufacturing) 1.3.55
( ) (Welder) (W&I)-

3  (OAW-20) (Square butt joint 
on aluminium sheet 3mm thick in flat position) (OAW-20)

•
•
•
•
•
•
•
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(Job Sequence)

1

2

3

4 1 2

5

6 Fig 1 (
10 )

7

8 2.4

9 90-100 18 20 2 3
2 4

10

11

12

(Skill Sequence) 

- -

120-150 18 20 2 3
8 10

180

GTAW

& (NSQF - 2022) 1.3.55
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& (Capital Goods & Manufacturing) 1.3.56
( ) (Welder) (W&I)-

6 (Bronze welding of 
cast iron single “V” butt plate joint 6mm thick plate)

•
•
•
•
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(Job Sequence)

( ) 90
V

10

3mm 5mm

0 15 2

2 5

30 3mm

5

1 5mm

(Skill Sequence)

6 (Bronze welding of single 
‘V’ butt joint on cast iron plate of 6mm thick)

6

30 30
40 V

60 70
(Fig 2)

3mm 5mm

-

650

20

Fig 1

& (NSQF  - 2022) 1.3.56
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Fig 2

5mmø
1 5mm

Fig 3

& (NSQF - 2022) 1.3.56
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& (Capital Goods & Manufacturing)  1.4.57
( ) (Welder) (W I)-

(Handling of measuring instruments)

•

(Steel Tape) 3 10
30

( )

 (Using tapes) (Fig 2)

( )

-

 (Vernier calipers) (Fig 3)

( )
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(External measurement)

( )

-

-

(Internal measurement)

( )

-

& (NSQF - 2022) 1.4.57
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(Metric micrometers)

(Outside micrometers)

1

2

3

(Parts of the outside microm-
eter)

U-

1

2

3

4

5

 (Using a micrometer)

& (NSQF - 2022) 1.4.57
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(Squares)

( )
100mm

1000mm

-

-

( )

90

- (How to use an 
engineers’ try-square)

-

(90
)

(Sprit level)

( )
( )

 (How to Use a Spirit Level)

1

2

3

4
( )

5

6

7

  (Plumb bob) (Fig 10)

& (NSQF - 2022) 1.4.57
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& (Capital Goods & Manufacturing) 1.4.58
( ) (Welder) (W I)-

 (Simple dimensional measure-
ments using the appropriate instruments)

•
•
•
•
•

1

2

3 (Fig 3)
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4

Fig 1 (
)

& (NSQF  - 2022) 1.4.58

(Fig 1)

300mm 

3

(Comment)

1

2
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& (Capital Goods & Manufacturing) 1.4.59
( ) (Welder) (W I)-

 (Identification of metals)

•

 (Job Sequence)

1 (Identification metal section)
•  (Plate)

• (Flat bar)

• (Equal angle and unequal 
angle)

• (
Square hollow section and rectangular hollow 
section): 
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• ( Parallel flange channel):

• (Universal columns):

•   ( Universal beams): 
- -

• (Tapered flange beams)

& (NSQF  - 2022) 1.4.59
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& (Capital Goods & Manufacturing)  1.4.60
( ) (Welder) (W I)-

(Simple gas welding exercise on sheet metal)

•
•
•
•
•
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(Job Sequence)

•

•

• 2mm

• 7
0.15 kgf/cm2

• CCMS 3 mm ø

•

• 1.6mm ø 2mm
3mm

•

•

-

•

• ( )
60 - 70

• 30 - 40

•
( )

•

•

•

•

•

-

-
-

•

•

(Skill Sequence)

(Preparation ) 150 x 50 x 2.0mm 

(Setting and tacking): 
2mm 3mm

(Fig 1)
- (Fig 1)

- - 75mm

- 6mm

(Fig 2)

(Welding):
(Fig 3)

& (NSQF  - 2022) 1.4.60
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(Fig 4)

(Fig 4)

(Fig 5)

-

- ( )

-
(Fig 6)

-
(Fig 7)

-

& (NSQF - 2022) 1.4.60
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 2:    MS  2.0mm    ‘T’   

& (NSQF - 2022) 1.4.60
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(Job Sequence)

•       

•            

•       ‘T’       

•        

•      ,   5      

 0.15 kgf/cm    

•     ,         1.6mm 

CCMS    

•                

   

•          

•               

  

•          (      

   )           

     

•       ,        

      

•                  

•   ,           

•              

  (Visual inspection)

•   ,  ,      

     , ,     

         

•           

(Skill Sequence)

‘T’            ,  

  ,          

    

              

        (     , 

 )       

             

 

         (Setting and tacking 
the job pieces)

     A         

      (Fig 1)

            

  

        

           -   (Fig 2)

& (NSQF  - 2022) 1.4.60
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 ‘T’         (Welding of fillet 
‘T’ joint in flat position) (Fig 3)

             

Fig 3

      -        

             

  60°  70°             

30°  40°              

2    450         

               

              

              

          ( )  - -  

         

              

       ,       

       

   (Visual inspection) (Fig 4)

        :

-         (    

 )

-     ,         

-    , 

& (NSQF - 2022) 1.4.60
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& (Capital Goods & Manufacturing) 1.4.61
( ) (Welder) (W I)-

(Layout marking on plates)

•  , ,       
•       
•           
• 
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(Job Sequence)

 1 (Marking 1)
•  

•  

•  x y
(Fig 1)

            

•           ab  cd 

    

•        ‘Z’   

 2 (Marking 2)

•            

•               

   

•  30°            

(Fig 4)

•      5mm    (Fig 2)

          

•      ø10     (Fig 3)

•  ø12   R35     

•              

    

3  4         : 
 

       6       

(Fig 4)          

& (NSQF  - 2022) 1.4.61
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& (Capital Goods & Manufacturing) 1.4.62
( ) (Welder) (W I)-

I, L, C (Marking on structural section I,L,C)

• I, L, C

(Hole marking in angle 
sections)

Fig
1

Fig 1 (a)

•
Fig

1 (b)
A

•
( )

Fig 1 (c) b
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•
-

Fig 5 35( ) ( )

-
-

  (Hole marking in channel 
sections) (Fig 2)

Fig 2

Fig 2

-

• -

Fig 2

& (NSQF - 2022) 1.4.62
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- (Hole marking in T-sections)

• Fig 3
( )

-
( )

-
Fig 3( )

•
-

• -
-

Fig 3
- -

& (NSQF - 2022) 1.4.62
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& (Capital Goods & Manufacturing) 1.4.63
( ) (Welder) (W I) -

(Developments marking for cylinder)

(Job sequence)

•
(Fig 1)

•

•

•

• 12

• 150

•
(Fig 2) ( )

(Skill Sequence)

(Parallel line development)

•

(Fig 1)

12
(Fig 2)

( )
(Fig 3)

00 (Fig 4)

12 0,1,2,3,4 (Fig 5)

(Fig 6)

00 1 2 3 4 12 (Fig 6)
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& (Capital Goods & Manufacturing) 1.4.64
( ) (Welder) (W I)-

GMAW
(Test GMAW welded joint by magnetic particle test mathod and 

make final test report as standard method)

•
•

(Job sequence)

• 

•

•

•
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TNE-MTR-02 Rev
0
NDT

(MAGNETIC PARTICLE EXAMINATION
REPORT)

Drg

& (NSQF  - 2022) 1.4.64
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& (Capital Goods & Manufacturing) 1.5.65
( ) (Welder) (W I) -

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

•
•
•
•
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(Job Sequence)

 (Skill Sequence)

2 (Square butt joint on M.S. sheet 
2mm thick in flat position)

• 2

3 15 100

(Fig 1)

3.15

(
)

2
Fig 2 50

-
(Fig 3)

70 80

& (NSQF  - 2022) 1.5.65
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& (Capital Goods & Manufacturing) 1.5.66
( ) (Welder) (W I)-

SMAW MS V (Making Single “V” 
butt joint on MS plate in downward position by SMAW)

• V
• -
• 2
•
•
•
•
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(Job Sequence)

• 12

• 30

Ex.No.2.04

•
•
• 1.5°

•
• 3.15 110

• 20

•

• ( V
)

•
( 3.06)

•

• 4 150-160

•
•
•

1 1 5

•

(Skill Sequence)

12 (Welding of single ‘V’ 
butt joint MS plate 12mm thickness in flat position)

• (1G) 12mm

 (Preparation of the pieces) (Fig 1)

- 30

1 5

(Setting the 
single V butt joint and tacking)
2mm 3

(Fig 2)
1 5

& (NSQF  - 2022) 1.5.66
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- (20 )

 (Deposition of root bead) (Fig 3)

3 15
110

( Fig 3 )
80

  (Deposition of hot 
pass & covering beads (Fig 4)

4 00
160

- -

(
)

 (Deposition of final/cov-
ering bead (Fig 5)

5 00
220 - -

( )

(Cleaning and inspection)

& (NSQF - 2022) 1.5.66
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& (Capital Goods & Manufacturing) 1.5.67
( ) (Welder) (W I) -

(Use of backing strip for root runs welding)

•

(Job Sequence)

•

•

•

• Fig

•

•

•

•
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& (Capital Goods & Manufacturing) 1.5.68
( ) (Welder) (W I) -

 (Beading practice of Tig)

•
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(Job Sequence)

1

2

3

4

5

- DCEN

6 GTA Fig 1

7

8 CCMS 1.6mmf

9

10

11 

(Skill Sequence)

CCMS 1.6 mmf

-

10 150 70 800

& (NSQF  - 2022) 1.5.68

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



186

2: 2mm (Square butt joint on mild sheet 2mm)

& (NSQF  - 2022) 1.5.68
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 (Job Sequence)

1 M.S

2 ( ) 2.4mm 

3

4

5

6
6-8L PM

7

8

9

10

(Skill Sequence)

DC -
MS Fig 1

 1.5mm

& (NSQF  - 2022) 1.5.68
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 3: TIG (Corner joint on mild steel by TIG)

& (NSQF - 2022) 1.5.68

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



189

( Job Sequence)

1  2.4mmj C.C.M.S +5% 

2 2.4jmm

3 DC

4 6- 8 lpm

5

6

7

8
(Fig 1)

9

10
11

12

(Skill Sequence)

AC 95-135 Amp ( 1
- Ex.No. 1.6.68) 2

Fig 2

-

- (Fig 3)

& (NSQF - 2022) 1.5.68
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4 TIG T ( T joint on stainless steel sheet by TIG)

& (NSQF - 2022) 1.5.68
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 (Job Sequence)

1

2

3 T

4  GTA

5  1.6 mmf 2 mmf DC

6 60 90

7

8 T

9 (Fig 1)

10

11

12 - (Fig 2)

13
300 Fig 3

14
T

(Fig 4)

10

11

12

13  ‘T’

 (Skill Sequence)
T -

& (NSQF  - 2022) 1.5.68
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5: TIG (Corner joint on stainless steel by TIG )

& (NSQF - 2022) 1.5.68

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



193

 (Job Sequence)

1 + 2.4mmf  5%

2 2.4fmm ( )

3

4

5

6

7

8
(Fig 1)

9

10

11

12

 (Skill Sequence)

DCEN 60 - 90 Amp

Fig 1

-

(Fig 2)

& (NSQF - 2022) 1.5.68
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& (Capital Goods & Manufacturing) 1.5.69
( ) (Welder) (W I)-

Co2 MS (Straight line beads on MS plate by Co2 
Welding)

•  Co2 MS

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



195

(Job Sequence)
1

2

3

4 ( )

5 0.8mm

6 (DC +ve)
(DCRP)

7 5-10 CO2

8 19-21 

9 8-10lpm ( )

10 90-100 
amp

11 DIN 11 12

12

13

14
8-10mm

15

16

17

 (Skill Sequence) 

(Preparation and setting of the 
job): 150 x 100 x 10mm MS

15mm

& (NSQF  - 2022) 1.5.69
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2: Co2 MS T (Tee joint on MS plate by Co2 welding)

& (NSQF  - 2022) 1.5.69
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(Job Sequence)

1

2

3

4

5 B T

6

7 T ( 10mm )
Fig 1

8 45

9

10 0.8mm

Fig 2

11  90 100 19 20

12
A B

13

14 A 2/3
Fig

3

15
10mm

16

17
B

Fig 4

18
10mm

19

20

& (NSQF  - 2022) 1.5.69
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 (Skill Sequence)
I A B

Fig 1
( 1 )

90º

IV
B I

T
( )

5-15 2 45º

GMA

( )

45º

Fig 3
10

(l) 2
3

Co2

& (NSQF - 2022) 1.5.69
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3 Co2 MS (Corner joint on MS plate by Co2 welding)

& (NSQF  - 2022) 1.5.69

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



200

(Job Sequence)

1

2

3

4

5 A B 90º

6

7

8 90-100A 19 20

9 ( 10 )
Fig 1

10

11

12

13

14

15

16

17

 (Skill Sequence)

90 (Fig 1)

GMAW

- -

& (NSQF  - 2022) 1.5.69
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4 2 (Single ‘V’ Butt joint by Co2 welding.)

& (NSQF - 2022) 1.5.69
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(Job Sequence)
1 18 19 90 100

8-10

2

a Fig 1 1.5

3 Fig 1

4

(Fig 2)

5 Fig 3

6

0.5 1

1 1 5

(Skill Sequence)

CO2 (GMAW )
( ) 40 450

Fig 1 MMAW
60 - 700

Fig
2 10 1830

-

Fig 2

Fig 2
5 150

5 8 ( 10 ) -

18 19V 0.8
80-90A

& (NSQF - 2022) 1.5.69

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



203

& (Capital Goods & Manufacturing) 1.6.70
( ) (Welder) (W&I)-

(Pipe weld joint 
development and fitup on elbow joint and “T” joint)

• ELBOW T
•
• 900 900 T

1 (Pipe weld joint development and fitup on elbow joint)
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(Job Sequence)
•

• Fig 1

• 100

•

•

•

• 900

• 7  ø3mm CCMS
0.15 kgf/cm2 

•

•

• 1.6 4 -

900

•

• 3mmø CCMS 4

• 4
Fig 2 2 6 ( 1) 10 12 ( 3) 
10 6 ( 2) 2 0 ( 4)

•

•

•

&  (NSQF  - 2022) 1.6.70
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2 T (Pipe weld joint development and fitup on ‘T’ joint.)

&  (NSQF  - 2022) 1.6.70
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(Job Sequence)
•

• 90° (Fig 1)

•

•

Fig

•

•

• 90
(Fig 2)

• 7 , ø3mm CCMS
0.15 kgf/cm2

•

• 900 2
4 -

•

• 4
 1, 2, 3 4 Fig 2

(Skill Sequence)

&  (NSQF  - 2022) 1.6.70
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& (Capital Goods & Manufacturing) 1.6.71
( ) (Welder) (W&I)-

TIG (Pipe joint root welding by TIG)

• 3 50
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 (Job Sequence)
1

2 -
( )

3 120°

4

5 Fig 3

6 Fig 4

7

8

9

(Skill Sequence)

&  (NSQF  - 2022) 1.6.71
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& (Capital Goods & Manufacturing) 1.6.72
( ) (Welder) (W&I)-

(Visual inspection of tools)

•
•
•

-

- 1

-1

-2

-3
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(TASK)

1

2

3

-

- 2

1

2

3 (Parent metal)

4

5

6

7

8

9

&  ( NSQF - 2022) 1.6.72

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



211

(TASK)

1

2

3

-
- 3

1

2

3

4

5

6

7

8

9

&  (NSQF  - 2022) 1.6.72
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 (Job Sequence)

1

•

• (2- 2.5)

• 1

•

• 2

• 3 -

2

•

•

•

•

•

3

•

•

•

•

•

&  (NSQF  - 2022) 1.6.72
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& (Capital Goods & Manufacturing) 1.6.73
( ) (Welder) (W&I)-

(Application weld gauge)

•

(Fig 1)  (Angle of preparation (Fig 1))
5° 0° 60°

(Fig 2) (Misalignment (Fig 2))

(Fig 3) (Undercut (Fig 3))
0 -ve 5m

(Fig 4) (Excess weld metal (Fig 4))
25mm 1

(Fig 5) (Fillet weld leg length
(Fig 5))

25mm 1

(Fig 6) (Fillet throat thickness (Fig 6))
20mm ¾
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& (Capital Goods & Manufacturing) 1.6.74
( ) (Welder) (W&I)-

(Dimensional inspection of weldments using weld measuring gauges)

•
•
•
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1

•

•

•  (12 mm)
Fig 1 

•

•
(Fig 2)

• Fig 3

( )

12mm (Fig 4)

Fig 4
Fig 5

Fig 6

& (NSQF  - 2022) 1.6.74
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2: AWS-

•  Fig 1

3

• (
Fig 2 )

• 45°

•

•

•

4

• (
Fig 3 )

• 45°

• 

•

• 

&  (NSQF  - 2022) 1.6.74
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5

•
Fig 4

•

&  (NSQF  - 2022) 1.6.74
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& (Capital Goods & Manufacturing) 1.7.75
( ) (Welder) (W&I) -

(Hardness measurement using the
rockwell method)

•
•

(Job Sequence)
• ( )

•
-

•

•

•

•

-

•

•

• 5
7

•

• ( )

HRC (0 100)
HRB (0 130)

-

(Enter values)

(Welded specimen) (Welded specimen)
1
2
3
4

1
2
3
4
5

(After measuring)

•

•

•
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& (Capital Goods & Manufacturing) 1.7.76
( ) Welder) (W&I) -

(Bend test)

•
•
•
•
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(Skill Sequence)

(Bend test)

(Object)

(Reporting Results)

1

2 ( )

3

4

5

& (NSQF  - 2022) 1.7.76
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& (Capital Goods & Manufacturing) 1.7.77
( ) Welder) (W&I) -

( ) (Tensile testing (Universal testing machine))

•
• UTM

 (Requirements)
(Materials)

• f20mm    -1 No.

(Equipments)

• - 1 No.

(Exercise)

20mm

 (PROCEDURE)

 20mm
3 (Fig 1)

10mm

UTM

-

- 2A 2B
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& (Capital Goods & Manufacturing) 1.8.78&79
( ) (Welder) (W&I) - -

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

•
•

(PROCEDURE)

•

• (B)

• 2 3

• (C)

•

• (D)

•

•
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& (Capital Goods & Manufacturing) 1.8.80
( ) Welder) (W&I) - -

(Evaluation of
welding defect using magnetic practice testing method)

•

1.4.64 
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& (Capital Goods & Manufacturing) 1.8.81-83
( ) (Welder) (W&I) - -

(Ultrasonic flow 
detector setting and calibration, identification and applications)

•
•
•

(Ultrasonic Steel Weld 
Testing)

-

1950

NDT

(Capabilities, challenges 
and limitations)

• (
)

• (
)

• ( )

• ( -
- )

• (
)

• (DAC, DGS, AWS,
)

•
• NDT
•

•

•
•
•
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(Standards)

NDT

 (ISO 9712:2012 - NDT 
)

•  ISO 17635:2016: -

•  ISO 16810:2012: -

•  ISO 16811:2012: -

•  ISO 17640:2018: -

•  EN 12668-3:2013 -
- 3

•  ISO 2400:2012: -
1

•  ISO 7963:2006: -
2

•  ISO 5817:2014: 
- ( ) -

•  ISO 23279:2017: -

(Procedure)

• (
)

• (
)

• (

)

•

• (

)

•
100

•

&  (NSQF  - 2022) 1.8.81-83
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•
( )

-
( )

•

•
DGS, DAC

AWS

2

(Defining reference, registration and Evaluation level)

DAC
3mm

DAC 3mm

(
) 3mm -

DAC -6dB

3mm
DAC -10dB

&  (NSQF  - 2022) 1.8.81-83
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 (Inspection)

(Examination equipment)

( St10, 
SONO-FD 1 70 )

- ( - )
DAC, DGS AWAS

EN-12668-1

Ultrasonic probes: (
TS TL ) ( DAC, DGS AWAS

) -

8-50mm 2
4

50mm
20mm 70° 60°

45° 60°

(Examination sketch)

&  (NSQF  - 2022) 1.8.81-83
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(Couplant)

(
)

(Performing the inspection)

 (Surface preparation)

(Equipment preparation)

K1/V1 

-
K1/V1

K1 K2

-

DAC
-

(
)

DGS AWAS

(Performing the inspection)

(Testing the weld)

100

(Classification of discontinuities): 

-6dB

(Acceptance criteria)

(DAC
)

( ) 6dB

&  (NSQF  - 2022) 1.8.81-83
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•

•

•

•

&  (NSQF  - 2022) 1.8.81-83
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& (Capital Goods & Manufacturing) 1.8.84
 ( ) (Welder) (W&I) - -

IIW/ASTM (Study of IIW/ASTM reference radiograph)

•
•  IIW 

RT

(Scope of Radiographic 
testing)

(RT)

XXX

YYY

-  (Surface condition - 
Radiographic testing)

T.222.2
( )

- (Radiation source - 
Radiographic testing)

- (X-Radiation):

- 300

 (Gamma radiation):

-

-1

192

1 0.75 1.50

2 0.65 1.30

3 2.50

 (Radiographic films)

SE 1815 
( )

(
AA 400, FUJI 100  AGFA D7)

(Screens)

-
1- 2-

27
( )

 (I.Q.I) (Penetrameter (I.Q.I))

SE 142
SE 1025 ( ) SE-747 ( )

ASME V 2007 ED ASME VIII
I 2007 ED
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-2

&  (NSQF  - 2022) 1.8.84
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-3

&  (NSQF  - 2022) 1.8.84
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(I.Q.I)  (Selection of penetrameter 
(I.Q.I))

IQI
SE-1025  SE- 747,

T-276 IQI
IQI T-283.2

T- 276
- IQI

(a) IQI
-

IQI

(b) IQI
- IQI

IQI  T-276.1 
T-282.2 IQI

IQI
-276.1 

-4

(Source side penetrameters)

(Film side penetrameters)

(Sensitivity)

IQI 2

(Sensitivity) (

/ IQI ) x 100

(Diameter of thinnest wire visible on radiograph / Part 
thickness at IQI location) x 100

( )

( )

(I.Q.I)  (Number of penetrator (I.Q.I))

&  (NSQF  - 2022) 1.8.84
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T-282

I.Q.I ASME SEC V.T.277.2

(Radigraphic testing 
technique)

-
-

-

-  (Single-Wall Technique): -
( )

- (Single-Wall Viewing):

( )
-

( )
120

- (Double-Wall Viewing): 
31/2  (89 mm) 

( )
-

- IQI

-

- -

90

60
120
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(Single wall radiographic techniques)
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 (sod  ofd)

Ug
(Ug = f *OFD/ FOD) OFD

(SOD)

 (Radiographic testing 
identification system)

(Radiographic
testing acceptance system)

-

(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) 3/4 t (19mm) for t over 2 1/4 in (57mm)

t =

12t t
6L

L

ASME sec VIII, DIV I,  4 Fig 4-2  4-8    

       

:  RT ASME  VIII, Div 1 UW-52    

;    UW-51 (   )  

 

(Defect Removal)

( )
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& (Capital Goods & Manufacturing) 1.8.85
( )  (Welder) (W&I) - -

(Interpretation of Radiographic Film)

•

(Radiograpic Film 
Interpretation)

(Introduction)

-

(Factors affecting the interpretation of test results)

(The applicable code or 
standard)

(Function of a qualified 
interpreter):

R.T

-  (Radiograph Interpretation – 
Welds)

(Radiographic 
Indications on General Welding)

(Porosity ):

(Cluster porosity)
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(Slag Inclusions)

-

(IP) (LOP)  (Incomplete pene-
tration (IP) or lack of penetration (LOP) ):

(IP) (LOP)

(Incomplete fusion)

 (Internal concavity or 
suck back)

(Internal or Root Undercut)

LOP

&  (NSQF  - 2022) 1.8.85
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 (External or crown undercut)

(Offset or mismatch)

(Inadequate weld reinforment)

( )

 (Excess Weld Reinforcement)

 (Cracks)

-

-

(Radiographic Indications 
In Tig Welds)

TIG

TIG

(Tungsten Inclusions)
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(Oxide Inclusions)

( )

(GMAW) (Radio-
graphic Indications in Gas Metal Arc Welds (GMAW))

GMAW

 (Whiskers)

& (NSQF  - 2022) 1.8.85

- ( ) (Burn-Through)
-

-

(icicles)
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& (Capital Goods & Manufacturing) 1.8.86
( )  (Welder) (W&I) - -

(Preparation of welding inspection reports)

• NDT
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