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Senior Tungsten Inert Gas
Welder (GTAW)

CURRICULUM / SYLLABUS

This program is aimed at training candidates for the job of a “Senior Tungsten Inert Gas Welder”, in the
“Capital Goods” Sector/Industry and aims at building the following key competencies amongst the learner

Program Name Senior Tungsten Inert Gas Welder (GTAW)

Qualification Pack Name

& Reference ID. ID €5C/Q0213,v1.0

Version No. 1.0 Version Update Date

Pre-requisites to Training | 10th Standard passed, preferably

Training Outcomes After completing this programme, participants will be able to:

1  Work safely: Explain the importance of safe working practices at the
workplace, and comply with health and safety legislation, regulations
and other guidelines.

1 Prepare for welding operation: Identify TIG welding equipment and
their functions. Prepares surface and joints for TIG welding operation.

1 Carry out the cutting operation, and test for accuracy: Weld using
TIG welding techniques on metals like carbon steel, stainless steel,
aluminium and aluminium alloys, nickel and nickel alloys, copper and
copper alloys in various positions and test for quality to meet required
standards.

1 Deal with contingency: Adherence to standard operating procedure
in case of equipment failure or hazards arising out of TIG welding
operation

1 Basic health and safety practices at the workplace: Identify site
hazards and apply good housekeeping practices, etc.

1 Work effectively with others: Effectively communicate with others
and demonstrate good ethical practices and discipline.

Senior Tungsten Inert Gas Welder 1
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This course encompasses 3 out of 3 National Occupational Standards (NOS) of “Senior Tungsten Inert Gas
Welder” Qualification Pack issued by “Capital Goods Skill Council”.

Sr.

No. Module

Key Learning Outcomes

Equipment Required

1 Introduction to
TIG Welding

Theory Duration
(hh:mm)

25:00

Practical Duration
(hh:mm)

05:00

Corresponding
NOS Code
CSC/N0213

1
1

= —a

State the various opportunities available
in fabrication industry

Describe the role and responsibilities of a
stud welding operator
Compare various types
processes

Explain material classification and their
properties

Interpret various kind of joints used in
the welding process

Explain the principle and application
Tungsten Inert Gas Welding

List equipment/tools used in TIG welding
set up -Transformer, rectifier, inverter,
generator, voltmeter, multi-meter,
ammeter, tong tester, torch (water
cooled),return clamps, wire
brushes,linishers, hammer, power saw,
grinder, chisel,cylinders,regulators (single
stage, two stage)gas flow meters, gas
tubes , connectors, solenoid valves and
economisers

Name different types power sources
State the concept and mechanism of
welding - rated output, measurement of
electrical output and continuity, types of
current AC/DC, polarity, function of
induction, relay for electrical power
Classify welding consumables based on
the size /diameter, strength and
elongation of weld metal, impact
properties of weld metal, chemical
composition of the weld metal and
protection of bare wires

Explain types and application of shielding
gases- argon, argon/ helium mixture,
argon / helium mixture, nitrogen
argon/nitrogen mixtures

Explain the impact of shielding gas
composition and purity on welding
quality

State the importance and impact of gas
pressure and flow rate in relationship to
the type material being welded
Define  welding  terminology
positions

Apply  gouging and back gouging
principles, methods and procedure
Explain metal distortion and methods to

of welding

and

Training kit (Trainer guide,
PowerPoint),

Transformer, rectifier,
inverter, generator,
voltmeter, multi-meter,
ammeter, tong tester, torch
(water cooled),return clamps,
wire brushes,linishers,
hammer, power saw, grinder,
chisel,cylinders,regulators
(single stage, two stage),gas
flow meters, gas tubes and
connectors, solenoid valves
and economisers

Senior Tungsten Inert Gas Welder
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Corresponding

take corrective actions to avoid such
hazards

:‘; Module Key Learning Outcomes Equipment Required
control distortion during the welding
process
2 Work safely 1 Explain the importance of safe working | Training kit (Trainer guide,
practices PowerPoint),
Theory Duration 1 Comply with health and safety | Leatherapron;leather gloves;
(hh:mm) legislation, regulations and other [ welding screen — helmet
05:00 guidelines type; hand screen welding;
Practical Duration | 1 Follow general safety practices at the | safety shoes;fire
(hh:mm) workplace extinguisher- dry powder
10:00  Identify hazards at the workplace and | type;fire bucket with sand

and first aid kit, Transformer,
rectifier, inverter, generator,

welding operation

Theory Duration
(hh:mm)
20:00

Practical Duration
(hh:mm)
40:00

Corresponding
NOS Code
CSC/N0213

procedure data sheet

T Explain weld positions as per EN ISO 6947
- PA,PB, PC,PD, PE,PF, PG, ASME IX -I-
6G/1-6F

1 Select welding machine as per the
material and task- AC power source is
selected for aluminium and magnesium
and DC source is used for steel

9 Select right electrode based on the metal
thickness and composition - Pure
tungsten, lanthanated.5%, ceritred 2%,
thoriated 2%, zirconiated 2%

1 Identify the tungsten electrode by the

colour of the tip according to base metal

and correct diameter

Prepare the surface and joints for welding

Connect accessories to the power source

Connect regulators and flow meters to

the cylinders

I Set amperage based on the metal

thickness to be welded

Set gas flow rate

Tack weld at appropriate intervals

= —a —a

=a =

NOS Code 1 Follow material handling procedures voltmeter, multi-meter,
CSC/N0213 1 State the causes of fire and apply | @mmeter, tong tester, torch
methods to prevent fire accidents (water cooled),return clamps,
1 List the personal protective equipment | Wire brusheslinishers, )
(PPE) required for gas TIG welding hammer, power saw, grinder,
I Wear suggested personal protective ch|seI,cyImders,regulators
equipment correctly (single stage, two stage),gas
1 Follow the safety recommendations flow meters, gas tupes and
while handling TIG welding equipment connectors, §o|en0|d valves
1 Check the condition welding leads, gas and economisers
connection arrangement, earthing
arrangements and electrode holder
3 Prepare for 1 Gather welding data from weld | Training kit (Trainer guide,

PowerPoint),

Leather apron; leather
gloves; welding screen -
helmet type; hand screen
welding; safety shoes; fire
extinguisher- dry powder
type; fire bucket with sand
and first aid kit, Transformer,
rectifier, inverter, generator,
voltmeter, multi-meter,
ammeter, tong tester, torch
(water cooled),return clamps,
wire brushes,linishers,
hammer, power saw, grinder,
chisel,cylinders,regulators
(single stage, two stage),gas
flow meters, gas tubes and
connectors, solenoid valves
and economisers

4 Carryout welding
operation

1 Select AC/DC power source as per the
composition of the metal to be welded
9  Set correct amperage and gas flow rate

Leather apron; leather gloves;
welding screen - helmet
type; hand screen welding;
safety shoes; fire

Senior Tungsten Inert Gas Welder
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;:;. Module Key Learning Outcomes Equipment Required
Theory Duration 1 Identify the correct method to start the | extinguisher-dry powder
(hh:zmm) arc type; fire bucket with sand
20:00 1 Explain the method to select correct | and firstaid kit, Transformer,

angle of torch and filler wire rectifier, inverter, generator,
1 Carryout TIG welding as per WPS on | Voltmeter, multi-meter,
Practical Duration carbon steel, stainless steel, aluminium, | ammeter, tong tester, torch
(hh:mm) aluminium alloys, nickel &nickel alloys, | (water cooled)return clamps,
100:00 titanium and copper alloys. Forms may | Wwire brushes linishers,
Corresponding include - sheet (less than 1.5 mm), plate ha‘mmer,'power saw, grinder,
NOS Code (8 mm),section, pipe/tube and other ch|sel,cylmders,regulators
forms (single stage, two stage),gas
CSC/N0213 I Check weld quality as per the standards — | flow meters, gas tubes and
dimensional accuracy, weld surface free | connectors, solenoid valves
from cracks, porosity, pronounced hump and economisers
or crater, shrinkage cavities, arcing or
chipping marks, size of the fillet
equivalent to the thickness of material to
be welded, free from excessive
undulations, minimal undercut
1  Maintain the work area clean and tidy
T Shutdown the equipment as per the
procedure safely
1 Return the hand tools in safe condition
after the work
5 Test for accuracy 1 Visually inspect welded part for any | Training kit (Trainer guide,
defects like — lack of continuity, uneven | PowerPoint),
Theory Duration and irregular ripple formation, incorrect | Steel rule, fillet weld gauge
(hh:mm) weld size or profile, undercut, overlap, | LPT kit
20:00 inclusions, porosity, internal cracks,
. . surface cracks, lack of fusion, lack of
Practical Duration penetration, welding spatter, and sharp
(hh:mm)
) edges
40:00 1 Explain the method to check dimensional
Corresponding accuracy using fillet gauges
NOS Code 1 Carryout Liquid Penetrant Test (LPT) to
CSC/N0213 assess fine defects open to the surface
not detected by Visual inspection
6 Deal with 1 Identify any equipment malfunctioning | Training kit (Trainer guide,
contingencies and report to the concerned authority PowerPoint)
. 1 Seek help from supervisor in case of any
Theory Duration difficulty
(hh:mm) 1 Know relevant legislation, standards,
10:00 policies and procedures
Practical Duration bl State. various departments and their
function
(hh:mm) .
20:00 1 Understand hierarchy protocols
1 Read and interpret information correctly
Corresponding 1 Fill appropriate forms
NOS Code 1 Perform numerical calculations
CSC/N0213 1 Participate in on-the-job learning,
training and development, interventions

Senior Tungsten Inert Gas Welder
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No. Module

Key Learning Outcomes

Equipment Required

and assessments

Use problem solving skills

Explain the importance of planning and

organizing day-to-day activities

1 Develop critical and analytical thinking
skills

9 State the importance of team work

= =

7 Post welding
techniques

Theory Duration
(hh:mm)
05:00

Practical Duration
(hh:mm)
20:00

Corresponding
NOS Code
CSC/N0213

9 Perform Non destructive tests like — DPT,
FPT,MPT, RT and UT

9 Assist in performing Destructive tests like
- nick break test, bend test, peel test,
tensile strength, shear strength, fatigue
strength and impact test

Training kit (Trainer guide,
PowerPoint),

Dye penetrant test kit,
Magnetic particle inspection
testing machine, Ultrasonic
flaw detector, Impact testing
machine, Universal Testing
Machine

8 Health and safety

Theory Duration

1 Explain the importance of personal
protective equipment (PPE) required for
gas cutting operation

Training kit (Trainer guide,
PowerPoint)

Theory Duration
(hh:mm)
05:00

Practical Duration
(hh:mm)
30:00

Corresponding
NOS Code
CSC/N1335

control fire

1 Use PASS method to operate a fire
extinguisher

1 Follow fire safety signs and
evacuation method in case of a fire

1 Identify the location of assembly point,
fire exit, fire alarm

9 Follow reporting procedure in case of a
fire

safe

(hh:mm) 9 State the causes for accidents Leather gloves, leather apron,
10:00 1 Identify job site hazardous work and state | welding screen — helmet
possible causes of risk or accident at the | types, hand screen welding
Practical Duration workplace and safety shoes
(hh:mm) 1 Explain the importance of ‘55 at the
08:00 workplace
Corresponding
NOS Code
CSC/N1335
9 Fire Safety 1  Explain types of fires - Class A, B, Cand D | Training kit (Trainer guide,
9 Select appropriate fire extinguisher to | PowerPoint)

Class A, B, C, D and K fire
extinguishers

10 | Emergencies,
rescue and first aid

procedure

Follow electrical safety procedures
Use approved method to rescue a person
from electrocution

E R ]

Training kit (Trainer guide,
PowerPoint)

Senior Tungsten Inert Gas Welder
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Theory Duration
(hh:mm)
:00

Practical Duration
(hh:mm)
:00

Corresponding
NOS Code
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::; Module Key Learning Outcomes Equipment Required
9 State the importance of first aid
Theory Duration i
(hh:mm)
09:00 1
Practical Duration
(hh:mm) Ll
18:00 q
1
Corresponding
NOS Code 1
CSC/N1335
q Training kit (Trainer guide,
PowerPoint)
1
Theory Duration q
(hh:mm) T
20:00
1
Practical Duration
(hh:mm) i
:00 q
1
Corresponding -to-
NOS Code q
2 1

Total Duration

Theory Duration
15300

Practical Duration
357:00

Senior Tungsten Inert Gas Welder




