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Syllabus For Senior Welder (Gas & Electric) 

 

Course  Name SENIOR WELDER (GAS & ELECTRIC), V2 

Course  Code STC-CGM/SWGE/0702, V2 

Occupation Senior Welder / Welder 

Job Description Work as senior welder , performs arc, gas, TIG, MIG welding 

Anticipated Volume of 

Training 

720 Hrs  (Theory- 150 Hrs  + Practical- 360 Hrs, Employability 

Skill-60Hrs, OJT – 150 Hrs) 

Trainees’ Entry  

Qualification 

Class 8 Pass + ITI (2 Yrs) with 2 years experience, OR Class 10 

Pass + ITI (1Yr) after class 10 with 1 year experience, OR Class 

10 Pass + ITI (2 yrs) after class 10, OR Class 10 Pass with 2 years 

experience, OR Class 10 Pass and pursing continuous regular 

schooling, OR 3 years diploma after class 10 or Class 12 Pass with 

6 months experience, OR Previous Relevant Qualification of 

NSQF Level 3 with 2 yrs experience. 

Trainers Qualification BE/B TECH in Mechanical Engineering or Automobile 

Engineering, Diploma in Mechanical Engineering or Automobile 

Engineering or ITI In Welder Trade. 

2 years for BE/B.TECH, 3 years for Diploma / ITI 

 

Structure of Course: 

 

 

 

 

 

 

 

 

Module 

No. 

Outcome Theory 

(Hrs) 

Practical 

(Hrs) 

OJT 

(Hrs) 

Total 

(Hrs) 

1 Enumerate the  basic welding terminology and 

application of tools  in welding  process 
20 40 

 
60 

2 
Demonstrate metal cutting and joining process by 

oxy-acetylene gas welding 
40 80 

 
120 

3 
Demonstrate MMAW to join two pieces of MS 

plate 
20 70 

 
90 

4 
Explain different Welding symbols from drawing 

& perform relevant welding 
20 40 

 
60 

5 
Demonstrate different types of pipe welding and 

plate welding 
20 70 

 
90 

6 
Explain the application of the following welding 

processes: Thermit, TIG and MIG 
10 20 

 
30 

7 Explain different electrodes with proper 

application 
10 20 

 
30 

8 Identify various welding defects on a job 10 20  30 

9 OJT   150 150 

10 Employability skill 60   60 

TOTAL: 210 360 150 720 
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SYLLABUS: 

 

Module No. 1: Enumerate the basic welding terminology and application of tools in welding 

process. 

Outcome: Enumerate the basic welding terminology and application of tools in welding process. 

 

Theory Content: 

 

1.1 Welding terms and definitions 

1.2 Various Welding Processes and its applications: Gas and Arc welding 

1.3 General idea about different processes of metal joining methods: Bolting, riveting, soldering, 

brazing, Seaming etc. 

1.4 Welding joints and its use - butt, corner, edge, lap, and tee joint 

1.5 Necessity of Edge preparation and Surface Cleaning before welding 

1.6 Basic Welding tools 

 

Practical Content: 

 

1.1 Hack sawing, filing square to required dimensions 

 

1.2 Marking out on MS plate and punching 

1.3 Practice edge preparation for welding 

Module No. 2: Cutting and Joining of metals using Oxy-Acetylene Gas 

 

Outcome: Demonstrate metal cutting and joining process by oxy-acetylene gas welding 

 

Theory Content: 

 

2.1 Common gases used for cutting and joining metals 

2.2 Generation of oxy-acetylene flame 

2.3 Generation of oxy-acetylene flame 

2.4 Types of oxyacetylene flames and its proper use 

2.5 Acetylene and oxygen  gas properties 

2.6 Charging process of oxygen and acetylene gases 

2.7 Color coding for different gas 

Cylinders 

2.8 Gas regulators, types and uses 

2.9 Acetylene gas Purifier, Hydraulic back pressure valve and Flash back arrestor 

2.10 Gas welding filler rods, specifications and sizes 

2.11 Gas welding fluxes – types and functions 

2.12 Oxy acetylene gas welding 

Systems with working principle 

2.13  Gas welding techniques - Rightward and Leftward techniques  

2.14  Oxy-Acetylene Cutting Equipment- Principle and applications  

2.15 Difference between gas welding blow pipe and gas cutting blow pipe 

2.16 Piercing a hole and profile cutting process 
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Practical Content: 

 

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

2.2 Fusion run without and with filler rod on MS sheet 2 mm thick in flat - Horizontal and 

Vertical position 

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

2.4  Square butt joint on MS sheet 2 mm thick in flat, horizontal and  vertical position 

2.5 Fillet lap joint on MS sheet 2 mm thick in flat and Horizontal position 

2.6 Square Butt joint on Brass sheet 2 mm thick in flat position (1G) 

2.7 Setting up Oxy-acetylene cutting torch and make straight cuts (freehand) 

2.8 Perform marking and straight line cutting on MS plate 10 mm thick by gas within the 

accuracy ± 2mm 

2.9 Marking and perform Bevel cutting on MS plate 10 mm thick by gas cutting 

 

 

Module No. 3: Metal Arc Welding Process 

 

Outcome: Demonstrate MMAW to join two pieces of MS plate 

 

Theory Content: 

 

3.1 Basic electricity terms related to arc welding 

3.2 General idea about Arc welding power sources: Transformer, Generator, Rectifier and 

Inverter type welding machines 

3.3 Advantages and disadvantages of A.C. and D.C. welding machine 

3.4 Working of Manual Metallic Arc welding(MMAW) 

3.5 Straight and Reverse polarity 

3.6  Arc and its characteristics 

3.7 Arc length and its effects in arc welding 

3.8 Arc blow – causes and effects 

3.9 Application area of Arc welding 

3.10 Advantages and disadvantages of Arc welding 

 

Practical Content: 

 

3.1 Deposit straight line and weaved bead on M.S. Plate in flat position 

3.2 Fillet weld “T” joint on MS Plate 10 mm thick in flat position(1F) 

3.3 Fillet weld “Lap” joint on MS plate 10 mm thick in flat position(1F) 

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

3.5 Single “V” Butt joint on MS plate 10 mm thick in flat position(1G) 
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3.6 Straight line multi-layer bead practice on MS Plate 10 mm thick in Horizontal position (2F) 

3.7 Fillet weld “T” joint on MS Plate 10 mm thick in Horizontal position (2F) 

3.8 Fillet weld “Lap” joint on MS Plate 10 mm thick in Horizontal position (2F) 

3.9 Single “V” Butt joint on MS Plate 10 mm thick in Horizontal position (2G) 

3.10 Weaved bead practice on MS Plate 10 mm thick in Vertical Position(3F) 

3.11 Fillet weld “T” joint on MS Plate 10 mm thick in Vertical position(3F) 

3.12  Fillet weld “Lap” joint on MS Plate 10 mm thick in Vertical position(3F) 

3.13 Open corner joint on MS plate 10 mm thick in Vertical position(3G) 

3.14 Single “V” Butt joint on MS plate 10 mm thick in Vertical position(3G) 

3.15 Fillet weld “T” joint on MS plate 10 mm thick in Overhead position(4F) 

3.16 Fillet weld “Lap” joint on MS plate 10 mm thick in Overhead position(4F) 

3.17 Single “V” Butt joint on MS plate 10 mm thick in Overhead position(4G) 

 

 

Module No. 4: Welding positions and symbols 

 

Outcome: Explain different Welding symbols from drawing & perform relevant welding 

 

Theory Content: 

 

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

4.2 Weld type – Fillet and Groove 

4.3 Brief idea about Weld slope and rotation 

4.4 Basic idea about weld symbol and welding symbol as per AWS 

4.5 Basic elements of welding symbol 

4.6 Welding symbol terminology 

 

Practical Content: 

 

4.1 Making joint of two MS plate at flat, horizontal, vertical and overhead position with fillet and 

groove weld 

4.2 Read out welding symbols from a given chart of welding symbols 

Module No. 5: Pipe welding steps and position 

 

Outcome: Demonstrate different types of pipe welding and plate welding 

 

Theory Content: 

 

5.1 Meaning of pipe welding 

5.2 Types of welding used for pipe welding 

5.3 Steps of pipe welding 

5.4 Various welding passes needed in pipe welding 

5.5 Different position used in pipe welding - 1G, 2G, 5G and 6G 

5.6 Difference between pipe welding and plate welding 

5.7 Pipe development for Elbow joint, “T” joint, Y joint and branch joint 
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Practical Content: 

 

5.1 Making Pipe joint at 450 and 900  

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

5.3 Pipe welding –Elbow joint on MS pipe Ø50 and 3mm WT 

5.4  Pipe welding “T” joint on MS pipe Ø 50 and 3mm WT 

5.5 Pipe welding butt joint on MS pipe Ø 50 and 5 mm WT in 1G position  

Module No. 6: Some Special type of welding 

 

Outcome: Explain the application of the following welding processes: Thermit, TIG and MIG 

 

Theory Content: 

 

6.1 General idea about Thermit welding- Thermit mixture, welding process and its application area 

6.2 Basic idea about TIG and MIG welding process with their application 

6.3 Difference between TIG and MIG welding 

 

Practical Content: 

 

6.1 Simulation on railroad joining by Thermit welding  

6.2 Joining dissimilar materials with TIG welding 

6.3 2G open root pipe joining by using MIG welding 

 

Module No. 7: General idea on Electrodes 

 

Outcome: Explain different electrodes with proper application 

 

Theory Content: 

 

7.1 Types of Electrodes with their application – Consumable and Non-consumable Electrode 

7.2 Basic idea on Electrode flux and coating 

7.3 Brief idea on relation with size of electrodes and current range – Standard Diameter and Length 

7.4 Coding of electrode as per BIS, AWS 

7.5 Idea about some special purpose electrodes with applications 

 

Practical Content: 

 

7.1 Use different types of electrodes for different welding process 

7.2 Recognise different electrodes from their coding 

7.3 Make chart for amperage usage for different diameter electrode  
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Module No. 8: Welding defects, causes and remedies 

 

Outcome: Identify various welding defects on a job 

 

Theory Content: 

 

8.1 Brief idea about welding defects 

8.2 Some common types of welding defects with their causes- Porosity and Blowholes, Undercut, 

Cracks, Incomplete fusion, Slag inclusion, Incomplete penetration, spatter, Distortion, Hot tear, 

Misalignment 

     8.3 Remedies of the above mentioned welding defects   

 

Practical Content: 

 

8.1 Non-destructive Testing of Welds – Visual Inspection 

8.2 Simulation of Liquid or Dye Penetrant Inspection 

8.3 Simulation of  Magnetic Particle Inspection 

8.4 Simulation of  X-Ray Testing 

 

 

LearningOutcome–AssessmentCriteria 

 

Module 

No. 

Outcome AssessmentCriteria 

1 

Enumerate the  basic welding terminology 

and application of tools  in welding  

process 

After completionofthismodulestudentswillbeableto: 1.1 Define basic terminologies related to welding 

1.2 Classify the various welding processes (Gas & 

Arc welding) with applications  

1.3 Explain different methods of metal joining i.e 

riveting, soldering, brazing etc. 

1.4 Identify different welding joints 

1.5 Explain the need of edge preparation before 

welding 

1.6 Identify different basic welding tools  

2 
Demonstrate metal cutting and joining 

process by oxy-acetylene gas welding 

After completionofthismodulestudentswillbeableto: 
2.1 Explain different types of oxy-acetylene flames 

along with its generation and uses 

2.2 Outline the charging process, colour code, 

regulator of oxygen & acetylene cylinder 

2.3 Describe basic functions of Acetylene gas Purifier, 

Hydraulic back pressure valve and Flash back arrestor  

2.4 Explain the function filler rods (with specification 

and size) and fluxes 

2.5 Explain the components and working principle of 

oxy-acetylene gas welding process 

2.6 Demonstrate the cutting and piercing of MS plate 

by gas cutting 

2.7 Demonstrate the joining process of MS plate into 

different joints like lap, butt, edge etc. 
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Module 

No. 

Outcome AssessmentCriteria 

3 
Demonstrate MMAW to join two pieces of 

MS plate 

After completionofthismodulestudentswillbeableto: 
3.1 Outline basic terminologies of electricity and 

power sources required for arc welding  

3.2 Explain working of MMAW 

3.3 Describe polarity (straight and reverse) 

3.4 Explain arc length with its effects on arc welding 

3.5 Explain the causes and effects of arc blow 

3.6 State the advantages, disadvantages of arc welding 

with its applications 

3.7 Demonstrate fillet weld of different joints on 10 

mm thick MS plate in different positions 

4 
Explain different Welding symbols from 

drawing & perform relevant welding 

After completionofthismodulestudentswillbeableto: 4.1 Describe different welding positions as per EN 

and ASME 

4.2 Describe weld type, slope and rotation 

4.3 Explain basic terminologies and elements of 

welding symbols 

4.4 Interpret basic welding symbols from a given 

chart 

5 
Demonstrate different types of pipe welding 

and plate welding 

After completionofthismodulestudentswillbeableto: 5.1 Describe different welding process used for 

joining pipes 

5.2 Explain the different positions and steps in pipe 

welding 

5.3 Compare between pipe and plate welding  

5.4 Demonstrate the joining of MS pipe for different 

joints 

6 
Explain the application of the following 

welding processes: Thermit, TIG and MIG 

After completionofthismodulestudentswillbeableto: 6.1 Explain basic idea of thermit welding and its 

application 

6.2 Describe basic idea of TIG and MIG welding and 

its application 

6.3 Compare TIG and MIG welding 

7 
Explain different electrodes with proper 

application 

After completionofthismodulestudentswillbeableto: 
7.1 Explain different types of electrodes along with 

their applications 

7.2 Describe the function(s) of flux and coating used 

in electrodes 

7.3 Recognize electrodes from the code as per BIS 
and AWS 

8 Identify various welding defects on a job 

After completionofthismodulestudentswillbeableto: 8.1 Explain the different types of welding defects with 

their causes and remedies 

8.2 Identify different welding defects from a given job 

by visual inspection 
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ANNEXURE-I 

 

LISTOFTOOLSANDEQUIPMENT 

WELDER(Forbatchof20Candidates) 

S No. NameoftheTools&Equipment Specification Quantity 

A.TRAINEESTOOLKIT(For each additionalunittraineestoolkitSl.1-15isrequired 
additionally) 

1. Weldinghelmetfiber  20+1Nos. 
2. Weldinghandshieldfiber  20+1Nos. 

3. Chippinghammer 
with metalhandle250 
Grams 

20+1Nos. 

4. Chiselcold flat19mmx150mm 20+1Nos. 

5. Centrepunch 9mmx127mm 20+1Nos. 

6. Dividers 200 mm 20+1Nos. 

7. Stainlesssteelrule 300mm 20+1Nos. 

8. Scriber 150mmdoublepoint 20+1Nos. 
9. FlatTongs 350mmlong 20+1Nos. 

10. Hacksawframe fixed 300mm 20+1Nos. 

11. Filehalfround bastard300mm 20+1Nos. 

12. Fileflat 350mmbastard 20+1Nos. 

13. Hammerballpane 1 kgwithhandle 20+1Nos. 

14. TipCleaner  20+1Nos. 

15. Trysquare 6” 20+1Nos. 

B.INSTRUMENTSAND GENERALSHOPOUTFIT -For 2(1+1)unitsnoadditionalitemsare 
required 

TOOLS&EQUIPMENT 

16. Spindlekey  4 Nos. 

17. ScrewDriver 
300mm bladeand 
250mm blade 

1 each 

18. Numberpunch 6mm 2set 

19. Letterpunch 6mm 2set 
20. Magnifyingglass 100mmdia. 2 Nos. 

21. UniversalWeldmeasuringgauge  2 Nos. 

22. Earthclamp 600A 6 Nos. 

23. SpannerD.E. 6mmto32mm 2 sets 

24. C-Clamps 10 cm and15cm 2 each 
25. Hammersledge doublefaced4 kg 1No. 

26. S.Stape 5 metersflexibleincase 1No. 

27. Electrodeholder 600 amps 6 Nos. 

28. H.P.Weldingtorch with5nozzles 2 sets 

29. Oxygen GasPressure regulatordoublestage 2 Nos. 
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30. AcetyleneGas Pressure regulatordoublestage 2 Nos. 

31. CO2Gaspressureregulator withflowmeter 2set 

32. ArgonGaspressureregulator withflowmeter 2set 

33. Metalrack 182 cmx152cmx45cm 1No. 
34. FirstAidbox  1No. 

35. Steellockers with 8Pigeonholes 2 Nos. 

36. Steelalmirah/cupboard  2 Nos. 

37. Blackboard andeaselwithstand  1No. 

38. Flashbackarrester(torchmounted)  4pairs 

39. 
Flashbackarrester(cylinderm
ounted) 

 
4pairs 

GENERALSHOPOUTFIT 

 
40. 

 
WeldingTransformer 

with all 
accessories(400A,OCV
60–100V, 
60%dutycycle) 

1set 

 

41. 
Welding Transformer 
(or)Inverterbasedwelding machine 

with all 
accessories(300A,OCV60 
–100V, 
60%dutycycle) 

1set 

42. 
D.CArcweldingrectifierssetwithall 
accessories 

(400 A. OCV60–100V, 
60%dutycycle ) 

1 sets 

 

43. 

 

GMAWweldingmachine 

400A 
capacitywithaircooled 
torch, Regulator,Gas pre-
heater, Gas 
hoseandStandardaccessori
es 

1set 

 
 

44. 

 
 

AC/DCGTAW weldingmachine 

with water cooled 
torch300 A, Argon 
regulator,Gas hose, 
watercirculatingsystema
nd 
standardaccessories. 

1set 

 
45. 

 
AirPlasmacuttingequipment 

with all 
accessories,capacity to 
cut 12 mmclear cut 

1set 

46. 
Aircompressorsuitablefor above air 
plasmacuttingsystem. 

 1No. 

47. AutoDarkeningWeldingHelmet  2 Nos. 

48. Spotweldingmachine 
15 KVAwithall 
accessories 

1set 

 

49. 
 

Portablegascuttingmachine 
capableofcuttingStraight 
& Circularwith allaccessories 

1set 

50. Pedestalgrinderfittedwithcoarse 300mmdia. 1No. 
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 andmediumgrain sizegrinding 
wheels 

  

 
51. 

Benchgrinderfittedwithfinegrain 
size silicon carbide green 
grindingwheel 

 
150mmdia. 

1No. 

52. AG4 Grinder  2Nos. 

53. Suitablegasweldingtable withfirebricks 2Nos. 

54. SuitableArcweldingtable withpositioner 6 Nos. 

55. Trolleyfor cylinder(H.P.Unit)  2 Nos. 

56. Handshearingmachinecapacity 
cut6mm sheetsand 
flats 

1No. 

57. Powersawmachine 14’’ 1No. 

58. Portabledrillingmachine (Cap.6 mm) 1No. 

59. Oven,electrodedrying 0to350°C,10 kgcapacity 1No. 

 

60. 
 

Workbench 
340x120x75cmwith4 
bench vices of 150 
mmjawopening 

 

4 sets 

61. OxyAcetylene Gascuttingblowpipe  2 sets 

62. Oxygen,AcetyleneCylinders**  2 each 

63. CO2cylinder**  2Nos. 

64. Argon gascylinder **  2Nos. 

65. 
Anvil12  sq.inches workingareawith 
stand 

 1No. 

66. Swageblock  1No. 

67. Diepenetranttestingkit  1set 

68. MagneticparticletestingKit#  1set 

69. 
Fireextinguishers(foamtypeandCO2 
type) 

 1.No. 

70. Firebucketswithstand  4 Nos. 

71. Portableabrasivecut-offmachine  1No. 

72. SuitableGascuttingtable  1No. 

73. 
WeldingSimulatorsfor 
SMAW/GTAW/GMAW 

 1 each 
(Optional) 

C.CONSUMABLE 

74. LeatherHandGloves 14” 20 pairs 
75. Cottonhand Gloves 8” 20pairs 

76. LeatherApronleather  20Nos. 

77. S.SWirebrush 5 rowsand3 rows 20Nos. each 

78. Leatherhandsleeves 16” 20pairs 

79. Safetybootsforwelders  20 pairs 
80. Legguardsleather  20 pairs 

81. Rubberhoseclips ½" 20Nos. 

82. 
Rubberhoseoxygen 8 mmdiaX10Mtr.long 

asperBIS 
2 Nos. 

83. 
Rubberhoseacetylene 8mmdiaX10Mtr.long 

asperBIS 
2 Nos. 
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84. 
Arcweldingcables multicored 
copper 

400/600 ampasperBIS 45 mts.each 

85. 
Arcweldingsinglecolouredglasses 108 mm x82 mmx3mm. 

DIN11A &12A 
34Nos. 

86. Arcweldingplainglass 108 mm x82 mmx3mm. 68Nos. 

87. 
GasweldingGoggles with Colour glass 3 or 

4ADIN 
34Nos. 

88. Safetygogglesplain  34Nos. 

89. Sparklighter  6 Nos. 

90. AG4Grindingwheels  10Nos. 
 

 

Marks Distribution 

Outcome Outcome Code 
Total Th 

Marks 
Total Pr 
Marks 

Enumerate the  basic welding terminology 
and application of tools  in welding  process 

CGM/0702/OC1 20 60 

Demonstrate metal cutting and joining 
process by oxy-acetylene gas welding 

CGM/0702/OC2 40 90 

Demonstrate MMAW to join two pieces of MS 
plate 

CGM/0702/OC3 20 70 

Explain different Welding symbols from 
drawing & perform relevant welding 

CGM/0702/OC4 20 60 

Demonstrate different types of pipe welding 
and plate welding 

CGM/0702/OC5 20 70 

Explain the application of the following 
welding processes: Thermit, TIG and MIG 

CGM/0702/OC6 10 50 

Explain different electrodes with proper 
application 

CGM/0702/OC7 10 50 

Identify various welding defects on a job CGM/0702/OC8 10 50 

Work in real job situation with special 
emphasis on basic safety and hazards in this 
domain (OJT). 

CGM/0702/OC9 0 300 

Employability Skill-60 Hrs DGT/VSQ/N0102 50 0 
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