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TRAINING OBJECTIVES: 

The prime objective of this course of Multi welder 3G SMAW+6G GTAW is to develop and enhance the skill level of the incumbent in this trade of construction industry.

Semi-skilled and skilled worker produced by this training would help to reduce unemployment and poverty in the society. This curriculum is designed to train the Middle / Matric pass persons who are facing a lot of shortage of Multi Welders in the field of construction industry.
This training programme will provide opportunity to those who want to equip themselves with such knowledge and skills which will be helpful for their employment after completing this training of 03 months and would enable them to start their own business with professional approach.
Further, this Curriculum is developed by considering the requirements of local and international market and need of the trade enabling the graduates to meet the job market to reduce the shortage of Semi Skilled and Skilled workers in the area.

CURRICULUM SALIENTS:

	Entry Level
	Middle / Matric, 

	Total Duration of Course
	6-Months (24 Weeks)

	Total Training Hours
	780 hrs

6hrs / Day,  Friday 5.5hrs

5 Days/ 32.5 hrs / week

	Training Methodology
	80 % Practical
20 % Theory 

	Instructional Media
	Urdu / English


SKILL PROFICIENCY DETAILS

      After completion of the course the trainee must be able to: -

1. Observe all safety precautions about tools and equipment.

2. Common working hand tools (measuring, grinding, cutting tools, welding tools), their use and maintenance.

3. Preparation of working piece.

4. Grinding on working piece.

5. Use pencil grinders and cutting discs for the preparation of pipe piece. 
6. Measure, cut and place / stack MS Pipe to the given size.

7. Making bevel of the pipe to make it ready for welding.

8. Tacking the two welding pieces for joint.

9. Arc welding of common welding joints in all positions.
10. Perform the GTAW welding of common welding joints in all positions on pipes.

11. Perform the SMAW welding of common welding joints in all positions on plates.
12. Inspect and test welding joints.

13. Distinguish different metals & electrodes.

14. Understand electricity & control of welding machines.

15. Able to make bevel & cuts by grinders.

16. Able to prepare his job according to WPS. 
17. Able to use the Angle Grinder different type.

18. Pipe cutting with the help of Power cutter.

KNOWLEDGE PROFICIENCY DETAILS


After completion the course the trainee would have gained knowledge about: -

1. Safety precautions applicable to Welding machines, hand tools, equipment and machine tools.

2. The common types of materials and their uses.

3. Express the knowledge of welding, marking, identifying of material, cutting tools & instruments, their uses and safety.

4. Define basic principles of welding symbols, read & interpretation of drawings, bevel preparation and tacking.

5. Express the knowledge of Gas welding & cutting tools, equipment their use and safety,

6. Describe the knowledge of Arc welding tools, equipment, their use and safety.

7. Express the knowledge of GTAW (Tig) welding tools, equipment their use and safety.

8. Express knowledge of SMAW welding tools, equipment, their use and safety.

9. Describe the knowledge of welding joints, positions, their use and selection.

10. Express the knowledge of inspecting and testing welded joints to ensure weld quality.

11. Understand application of work Permit PQR & WPS.

12. Understand welding defects & their recognition and rectification process.

CURRICULUM DELIVERY STRUCTURE
	
	Curriculum Delivery
	Revision
	Tests

	Week
	01 
	01 Day
	Last working day of the first week

	Week
	02
	01 Day
	Last working day of the second week

	Week
	03-04
	01Day
	Last working day of the third week

	Week
	05-12
	N/A
	Practical SMAW 

	Week
	13-18
	N/A
	Practical GTAW

	Week
	19 -24
	01 Day
	Final test Last working day of the 6rd Month


SCHEME OF STUDIES

Multi Welder (3G SMAW+6G GTAW)
(6 Month Course)
	Sr.

No
	Main Topics
	Theory

Hrs.
	Practical

Hrs.
	Total

Hrs.

	1.
	Multi Welder Safety
	18
	0
	18

	2.
	Introduction to Welding
	4
	10
	14

	3.
	 Welding Process
	6
	24
	30

	4.
	Welding Equipment and Tools
	8
	12
	20

	5.
	Methods of Welding
	6
	18
	24

	6.
	Materials  
	6
	10
	16

	7.
	Classification of Electrodes
	6
	18
	24

	8.
	Shielded  Metal Arc Welding (SMAW)
	20
	180
	200

	9.
	Gas Tungsten Arc Welding (GTAW)
	20
	180
	200

	10.
	Multi Welding (GTAW+SMAW)
	12
	80
	92

	11.
	Gas Cutting & Gouging
	6
	20
	26

	12.
	Welding Defects
	6
	10
	16

	13.
	Non-Destructive Testing
	6
	10
	16

	14.
	Welding Inspection Technique 
	3
	10
	13

	15.
	Grinding & Cutting
	4
	12
	16

	16.
	Beveling & Tacking
	3
	12
	15

	17.
	Pipe & Plate Welding Positions 
	4
	12
	16

	18.
	W P S & P Q R
	10
	12
	22

	19.
	WQT 
	8
	12
	20

	Total:
	156
	624
	780


Detail of Course Contents

Multi Welder (3G SMAW+6G GTAW)
(6-Months Course)
	Sr.

No
	Main Topics
	Theory

Hrs.
	Practical

Hrs.
	Total

Hrs.

	1
	1. Multi Welder Safety
	 
	0
	18

	
	1.1 Safety Orientation
	2 hr
	
	

	
	1.2 Work Permit & Types
	3 hr
	
	

	
	1.3 Work at Height
	1 hr
	
	

	
	1.4 Climbing
	1 hr
	
	

	
	1.5 House keeping
	1 hr
	
	

	
	1.6 Use of Crane
	1 hr
	
	

	
	1.7 Importance of Oxygen
	1 hr
	
	

	
	1.8 Breathing Apparatus
	1 hr
	
	

	
	1.9 Electrical Safety
	1 hr
	
	

	
	1.10 Radiography
	2 hr
	
	

	
	1.11 Discipline
	1 hr
	
	

	
	1.12 First Aid
	1 hr
	
	

	
	1.13 Fire & fire safety
	1 hr
	
	

	
	1.14 Emergency Response
	1 hr
	
	

	2
	2. Introduction to Welding
	 
	 
	14

	
	2.1 Definition
	1 hr
	 10 hr
	

	
	2.2 Who Is Welder
	1 hr
	 
	

	
	2.3 Welding Process
	    2 hr
	
	

	3
	3. Welding Process
	
	 
	30

	
	3.1 SMAW(Detail)
	1.5 hr
	
	

	
	3.2 GTAW(Detail)
	1.5 hr
	24 hr
	

	
	3.3 FCAW(Introduction)
	1 hr
	
	

	
	3.4 GMAW(Introduction)
3.5 SAW(Introduction)
	1 hr
1 hr
	
	

	4
	4. Welding Equipment & Tools
	1 hr 
1 hr
45min

15min

15min

15min

15min

15min

15min

15min

15min

15min

15min

15min

15min

15min

15min

15min

15min

15min

15min

15min

15min

15min
15min
15min
	12 hr
	20

	
	4.1 Electric Welding Machines
	
	
	

	
	4.2 Electric Cutting Machines
	
	
	

	
	4.3 Gas Cutting Machines
	
	
	

	
	4.4 Electrode Holder
	
	
	

	
	4.5 Inverter
	
	
	

	
	4.6 Welding Cables
	
	
	

	
	4.7 Gas Cylinders
	
	
	

	
	4.8 Power Source
	
	
	

	
	4.9 Gas Regulator
	
	
	

	
	4.10 Gas Flow Meter
	
	
	

	
	4.11 Tungsten Torch
	
	
	

	
	4.11.1 Collets Body
	
	
	

	
	4.11.2 Ceramic Cup
	
	
	

	
	4.11.3 Collets
	
	
	

	
	4.11.4 Cap
	
	
	

	
	4.12 Earth Clamp
	
	
	

	
	4.13 Backfire Arrester
	
	
	

	
	4.14 Hoses
	
	
	

	
	4.15 Decicator
	
	
	

	
	4.16 Electrode Oven
	
	
	

	
	4.17 Grinder
4.18 Lathe Machine

4.19 Welding Helmet

4.20 Electrode Holder
	
	
	

	5
	5. Methods of Welding
	 45min
45min

30min

30min

45min

15min

30min

40min

30min

20min

30min
	18 hr
	24

	
	5.1 Types of Joints
	
	
	

	
	5.2 Types of Weld
	
	
	

	
	5.3 Fillet Weld
	
	
	

	
	5.4 Butt Weld
5.5 What is Bevel

5.5.1 Bevel Size

5.5.2 Bevel Types
	
	
	

	
	5.6 Welding Direction
	
	
	

	
	5.7 Automatic  Welding
	
	
	

	
	5.8 Semi Automatic Welding
	
	
	

	
	5.9 Manual Welding 
	
	
	

	6
	6. Materials
	 
	 
	16

	
	6.1 Kinds of Material
	2 hr
	
	

	
	6.2 Metallic
6.3 Non Metallic 
	1 hr
1 hr
	10 hr
	

	
	6.4 Types of Pipe
	2 hr
	
	

	7
	7. Classification of Electrodes
	 
	 
	24hr

	
	7.1 Electrode Classifications
	2 hr
	
	

	
	7.2 Electrode Codes
	2 hr
	18 hr
	

	
	7.3 Selection of Electrode
	2 hr
	
	

	8
	8. Shielded Metal Arc Welding (SMAW)
	20 hr
	180 hr
	200

	9
	9. Gas Tungsten Arc Welding (GTAW)
	20 hr
	180 hr
	200

	10
	10.Multi Welder 3GSMAW+6G GTAW
	12 hr
	80 hr
	92

	11
	11. Gas Cutting and Gauging
	 
	 
	26

	
	11.1 Gas Cutting
	2 hr
	
	

	
	11.1.1 Oxy Acetylene Cutting
	1 hr
	
	

	
	11.1.2 LPG Cutting
	1 hr
	20 hr
	

	
	11.2 Gauging

	2 hr
	
	

	12

	12. Welding Defects
	30min
30min
30min
30min
30min
30min
45min
30min
45min
30min
	10 hr

	16


	
	12.1 Types of Defects
	
	
	

	
	12.2 Cracks
	
	
	

	
	12.3 Cavities
	
	
	

	
	12.4 Slag Inclusions
	
	
	

	
	12.5 Lack of Fusion
	
	
	

	
	12.6 Lack of Penetration
	
	
	

	
	12.7 Imperfect Shape & Dimensions
12.8 Arc Strike

12.9 Porosity 

12.10 Under Cut
	
	
	

	13
	13. Non-Destructive Test
	1hr
1hr
1hr
3hr
	10 hr
	16

	
	13.1 Liquid Penetration Test
	
	
	

	
	13.2 Magnetic Particle Test
13.3 Ultra Sonic Inspection
13.4 Radiography
	
	
	

	14
	14. Welding Inspection
	2hr
1hr
	10 hr
	13


	
	14.1 Visual Inspection
14.2 Fit Up
	
	
	

	15
	15. Grinding & Cutting
	1hr 

1hr
1hr
1hr
	12 hr
	16

	
	15.1 Kinds of Grinder
	
	
	

	
	15.2 Grinding Disc
	
	
	

	
	15.3 Cutting Disc
	
	
	

	
	15.4 Grinding & Cutting Technique
	
	
	

	16
	16. Beveling and Tacking
	1hr
1hr

1hr
	12 hr 
	15

	
	16.1 What is Bevel
	
	
	

	
	16.2 Bevel Gauge preparation
	
	
	

	
	16.3 Bevel Making
	
	
	

	17
	17. Pipe & Plate Welding Positions
	2 hr
2 hr
	12 hr
	16

	
	17.1 Pipe Position (1G,2G,5G,6G)
	
	
	

	
	17.2 Plate Position (1G,2G,3G,4G)
	
	
	

	18
	18. Welding Procedure Specifications (WPS)& PQR
	5hr
5hr
	12 hr
	22

	
	18.1 Understanding of WPS & PQR
	
	
	

	
	18.2 Reading of WPS & PQR
	
	
	

	19
	Welding Qualification Test (WQT)
	8hr
	12 hr
	20

	Total:
	156 hr
	624 hr
	780 hr


LIST OF MACHINERY, EQUIPMENT & TOOLS

For 25 Students

	Name of trade 
	Multi Welder 3G SMAW+6G GTAW

	Duration
	06 Months


	Sr. No.
	Description
	Qty

	1
	WELDING RECTIFIER
	8

	2
	WELDING HELMET
	25

	3
	CHIPPING HAMMER
	15

	4
	ARGON TROCH
	8

	5
	ANGLE GRINDER 5"
	15

	6
	ANGLE GRINDER 7"
	15

	7
	PENCIL GRINDER
	2

	8
	HEATING BURNER TROCH
	2

	9
	DECICATOR
	8

	10
	ELECTRODE OVEN
	1

	11
	ADJUSTABLE WRENCH
	8

	12
	PIPE BEVAL MACHINE
	1

	13
	LATHE MACHINE
	1

	14
	WELDING BOOTH
	8

	15
	POWER CUTTER
	2

	16
	PLIER COMBINATION
	8


LIST OF MATERIALS FOR PRACTICALS 
(For 06 Months Multi Welder 3G SMAW+6G GTAW Course)
	Sr.

No.
	Consumable Materials
	Qty

	1. 
	Argon Cylinder
	160 Nos.

	2. 
	Argon Gloves
	 50Nos.

	3. 
	Leather Gloves 
	50Nos.

	4. 
	Argon Head
	25 Nos.

	5. 
	Ceramic Cup  1 ~ 9 no.
	25 Nos.

	6. 
	Chipping Hammer
	25Nos.

	7. 
	Collet  125&250
	25Nos.

	8. 
	Collet Body
	25Nos.

	9. 
	Cutting Disc  5"
	120 Nos.

	10. 
	Cutting Disc  7"
	120 Nos.

	11. 
	Cutting Disc 12”
	25 Nos.

	12. 
	Filler Wire       2.4 mm
	450 Kg

	13. 
	Welding Electrode 7018 2.5mm,3.2mm
	900Kg

	14. 
	Glass Black
	100 Nos.

	15. 
	Glass White
	400 Nos.

	16. 
	Grinder 7"
	25 Nos.

	17. 
	Grinding Disc 5"
	50 Nos.

	18. 
	Grinding Disc 7"
	50 Nos.

	19. 
	Holder
	25 Nos.

	20. 
	Hose Pipe
	200 M

	21. 
	Long Cap
	15Nos.

	22. 
	Pencil Grinding Stone
	50 Nos.

	23. 
	Short Cap
	15Nos.

	24. 
	Thimble
	25 Nos.

	25. 
	Tungsten Rod  2.4 mm
	150 Nos.

	26. 
	Welding Lead Meters
	100 m

	27. 
	CS Pipe 2” 80 sch.
	25 ft

	28. 
	CS Pipe 6” 40 sch.
	50 ft

	29. 
	Coverall
	50

	30. 
	Safety Shoes
	25

	31. 
	Safety Helmet / Welding Helmets
	15

	32. 
	Safety Google
	25

	33. 
	Ear Plugs
	50

	34. 
	Black Glass 10#
	25

	35. 
	Cotton Gloves
	50


EMPLOYABILITY OF PASS-OUTS

After completion the course successfully, the students would be able to join as Multi Welder 6G GTAW+SMAW in construction industry and also they would be capable to start their own business. The pass-out of this course may work in the following sectors / areas and positions as skilled professional: -

1. Plant construction (Power houses, Fertilizer plants, Cement plants, and Oil & Gas plants.

2. Civil Construction.

3. Automobile, Sugar industry, Heavy mechanical industry, Paper and Board, Manufacturing industries etc.  

4. To start their own business.

5. To work in specific field like maintenance / shutdown services.

6. To work as contractor / sub-contractor.

REFERENCE BOOKS
Welding 

1. Handbook of Structural Welding by John Lancaster

2. Gas Tungsten Arc Welding Handbook by William H. Minnick

3. ASME Section IX
4. ASME Section II

5. ASME Section V

6. www.MillerWelds.com
7. Guidelines For Shielded Metal Arc Welding (SMAW)
QUALIFICATION OF INSTRUCTOR


a)
Instructor
1. D.A.E / B. Tech (Mech) experience in the field of welding.

2. 5-Years experience in Construction Industry

3. Computer Proficiency

b)
Demonstrator
1. Matric / Intermediate

2. 10-Years experience in Construction Industry

3. Ability to use computer

Developed by Curriculum Section, Academics Department TEVTA.
0
Developed by Curriculum Section, Welding Department DITT.

