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The National Vocational and Technical Training Commission (NAVTTC) extends its gratitude and appreciation to representatives of business, industry, academia, government agencies, provincial TEVTAs, sector skill councils, and trade associations who dedicated their time and expertise for the development of the National Vocational Qualification for Level-3 Welder (Mechanical Technology). This work would not have been possible without the technical support of these experts.
It is worth mentioning that all the experts from Industry, Academia, and TVET experts from TEVTAs, BTEs, and PVTC worked diligently to make this qualification valuable and error-free, for which all credit goes to them. However, NAVTTC accepts responsibility for any errors and omissions that may still be present in the qualification document.
The development of Skill Standards is a dynamic and ongoing process, and the competency standards need periodic review and updating due to constant technological advancements, developments in scientific knowledge and growing experience of implementation at the grassroots level as well as industry demands. The NAVTTC, Government of Pakistan, will ensure that the qualifications remain up-to-date with the changing demands of both national and international job markets.
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Introduction
Pakistan is a developing country with the 5th largest population in the world. More than 60% of our population is below 30 years of age which makes it the second youngest populated country in South Asia. The youth bulge provides unique challenges as well as opportunities for the country’s social and economic development. To control the increasing unemployment, promote entrepreneurship, alleviate poverty and provide skilled manpower for industrial/economic growth, the Govt. of Pakistan has laid a lot of emphasis on the Technical Vocational Education and Training (TVET) Sector.
[bookmark: _Toc86834754][bookmark: _Toc86931969][bookmark: _Toc86932155][bookmark: _Toc86932343][bookmark: _Toc86934244][bookmark: _Toc86834755][bookmark: _Toc86931970][bookmark: _Toc86932156][bookmark: _Toc86932344][bookmark: _Toc86934245][bookmark: _Toc86834756][bookmark: _Toc86931971][bookmark: _Toc86932157][bookmark: _Toc86932345][bookmark: _Toc86934246][bookmark: _Toc86834757][bookmark: _Toc86931972][bookmark: _Toc86932158][bookmark: _Toc86932346][bookmark: _Toc86934247]A welder is a skilled tradesman who specializes in joining materials together or fills and repairs holes on metal constructions. Welders work on all types of industrial, manufacturing and construction applications; some even work underwater to repair oil rig foundations, ship hulls and other types of sub-aquatic structures. Skilled welders know the welding specifications of many types of materials. Apprenticeship or education/certification enables the learners to get familiar with advanced welding techniques. Through the application of these techniques and skills, they may weld manually or use machines to weld metal components.
Welders typically work from drawings or specifications, then use their knowledge of base metals and joining techniques to select the appropriate material for the job. They cut, position, and tack weld the material/s in preparation for one of the many welding processes. The difficulty of the job depends on the types of materials and welding positions. Regardless of the type of welding process, welders are exposed to        intense and blinding heat and radiations and must take special care to ensure their own safety and the safety of those around them. Welders wear special gloves and aprons to prevent sparks and flame from burning their clothes and skin. In addition to taking safety precautions, welders also maintain their equipment and work with various power tools to prepare materials for welding. The specific job duties of a welder vary depending on the skills of the welder and the industry in which he works. Due to universal need for their skills, welders are in high demand not only nationally but also internationally.
In order to meet the domestic and worldwide demand for welders, National Vocational and Technical Training Commission (NAVTTC) in collaboration with TVET Sector Support Programme (TVET-SSP) has developed national vocational qualifications comprising of generic, functional and technical competency standards for welder occupation. To facilitate the process of developing national qualifications for welder, a Qualification Development Committee (QDC) was established under NVQF Operational Manual-1.
Competency standards, which are benchmarks for the performance, cover the commercial aspects of a welder’s job. Required skills, underpinning knowledge and attitudes expected of a welder have been incorporated in these competency standards while setting standards for the performance of a welder.
Sector Skills Council (SSC) for Construction and experts from related industries have thoroughly reviewed and validated the competency standards as proposed by the QDC in terms of their relevancy and currency to the requirement of the job. The validated competency standards will provide the basis for the development of further curricula, assessment materials and instructional materials that will support competency based training and assessment activities.
[bookmark: _Toc187859807]Purpose of training programme
The purpose of these qualifications is to set high professional standards for welder’s job. These national qualifications will support training providers in enhancing the quality of training and assessment in Pakistan. The specific objectives of developing these qualifications are as under:
· Improve the overall quality of training delivery and setting national benchmarks for training of welders in the country
· Provide flexible pathways and progressions to learners enabling them to receive relevant, Up-to-date and recent skills
· Provide basis for competency-based assessment, which is recognized and accepted by employers
· Establish a standardized and sustainable system of training for welders in the country.

Green skills incorporation in TVET aims to build capacity of skilled workforce, which is aware of environmental hazards and accordingly adopts more sustainable and environment friendly practices at the workplace. The workforce that possesses competencies and relevant knowledge & understanding oriented to green occupations is more employable and become an asset for businesses, enterprises and communities in developing green economies that result in improved human well-being and reducing environmental risks. 

[bookmark: _Toc187859808]Overall objectives of the training course
The qualifications are in line with the vision of Pakistan’s National Skills Strategy (NSS), National TVET Policy and National Vocational Qualification Framework (NVQF) based on demand of respective employers. This provides policy directions, support and an enabling environment to the public and private sectors to impart training for skills development to enhance social and economic profile. The National Competency Standards could be used as a referral document for the development of curricula and Assessment Packages to be used by training institutions and Qualification Awarding Bodies respectively.
 The purpose of the training is to provide the Green skills to the trainees in the field of Mechanical and convert it into value added product, which is acceptable by International market and fit-in a skilled graduate into National Vocational Qualification Framework for his / her vertical career progression and qualification equivalencies at par with acceptable international standards.
The overall objectives of developing this qualification are to:
· Improve the quality and effectiveness of training and assessment for paint industry skilled labor.
· Provide flexible and progressive learning opportunities for trainees to receive relevant and up-to-date skills in the construction industry.
· Provide basis for competency-based assessment which is recognized and accepted by employers in modern days.
· Establish standardized and sustainable training in consultation with the construction industry.
[bookmark: _Toc187859809]Competencies to be gained after completion of course
After completing this course, the trainee will be equipped to manage various responsibilities such as tacking welder, multi welder (GTAW) and wire feed welder (GMAW , FCAW). Furthermore, this skill training program enables the trainee to develop multi-spectral competencies such as welding repair, R&D work, personal and group management, technical and professional negotiations related to welding industry. The below listed competencies imprinted by this training program are quite prominent to the trainees’ profile to enhance their employability in their career in construction industry:
· Potential to translate theoretical knowledge into practice
· Develop strategies to maintain the quality and safety of the workplace
· Time management, working in teams and conflict handling among co-workers
· Safe and secure use of workplace tools, techniques and materials at worksites
· Working on commercial setups and meeting the timelines
· Working as professional welder
· 
[bookmark: _Toc187859810]Job opportunities available immediately and in the future
The successful pass out of this course may avail entrepreneurial opportunities and employment in manufacturing, construction, fabrication work, automotive industry, Ship-building, oil and gas sector.

[bookmark: _Toc187859811]Trainee entry level
[bookmark: _Toc498349742][bookmark: _Toc498517879][bookmark: _Toc501024847][bookmark: _Toc501030847][bookmark: _Toc519761910]The entry level for National Vocational Certificate Level 3 Welder in Mechanical Technology is CBT Level-2 Certificate.

[bookmark: _Toc187859812]Minimum qualification of trainer
DAE Welding & Metallurgy or DAE Mechanical with 3 years of relevant experience or G-II Certificate in Welding with Intermediate and 6 years relevant field experience.

[bookmark: _Toc187859813]Recommended trainer trainee ratio
The recommended trainer and trainee ratio per class is 1:25 

[bookmark: _Toc187859814]Medium of instruction
Urdu, English




[bookmark: _Toc90544165][bookmark: _Toc187859815]Curriculum development committee
The following members participated in the Curriculum development workshop from 13 to 14 Feb 2018, in Lahore:
	S. No
	Name
	Designation &Organization

	1. 
	Dr. Mirza Nadeem Baig
	Pakistan Welding Institute (DACUM Facilitator)

	2. 
	Ms. Saba Sadiq
	DESCON Technical Institute, Lahore

	3. 
	Mr. Basit Ali
	Infinity College of Engineering, Lahore

	4. 
	Mr. M. Aslam Khatak
	Heavy Mechanical Complex, Taxila

	5. 
	Malik M. Nazir Awan
	Pakistan Welding Institute, Islamabad

	6. 
	Mr. Aziz Ullah Khan
	Technical Support Organization, Chashma Nuclear Power Generating Station, Kundian, Mianwali.

	7. 
	Mr. Azhar Iqbal
	Heavy Mechanical Complex-3, Taxila

	8. 
	Mr. Awais Tanoli
	Heavy Mechanical Complex-3, Taxila


[bookmark: _Toc90454179][bookmark: _Toc90544166]
[bookmark: _Toc187859816]Curriculum Review Committee
The following members participated in the Curriculum Review workshop from 02 to 07 Sep 2024, in Lahore:

	S.No
	Name
	Designation
	Organization

	1
	Mr. Ishfaq Hussain Shah
	Instructor (Welding) GTTI Mianwali 
	P-TEVTA, Lahore

	2
	Engr. Hassan Ali
	Instructor (Mechanical) GTVC(B), Mardan
	KP-TEVTA, Peshawar

	3
	Engr. Kishore Kumar
	Assistant Professor GCT Hyderabad
	S-TEVTA, Karachi

	4
	Mr. Hafiz Muhammad Farooq
	Trade Instructor (Welding) GTTC Darya Khan
	P-TEVTA, Lahore

	5
	Syed Salman Nasir Ali Shah
	DACUM Facilitator
	P-TEVTA, Lahore

	CONVENERS

	1
	Muhammad Ishaq
	Deputy Director
	NAVTTC, Islamabad

	2
	Muhammad Asim
	Deputy Director
	NAVTTC, Islamabad

	3
	Shams Shahbaz
	Assistant Director Operation II
	P-TEVTA, Lahore

	4
	Engr. Hafiz Waqas Hashmi 
	Assistant Director Curriculum
	P-TEVTA, Lahore




[bookmark: _Toc187859817]Summary of competency standards

	Module.
	Competency Standards
	Theory Hours
	Practical Hours
	Total Contact Hours
	Credit Hours

	0715MMT3801
	Perform Basic Calculation and Estimation for Welding Work
	18
	33
	51
	5.1

	0715MMT3802
	Prepare Welding Procedure Specification (WPS)
	25
	45
	70
	7

	0715MMT3803
	Carry Out Shielded Metal Arc Welding (SMAW) In Vertical (3F,3G) & Overhead (4F,4G) Positions
	24
	116
	140
	14

	0715MMT3804
	Carry Out Gas Metal Arc Welding (GMAW) In Vertical (3F,3G) &Overhead(4F,4G) Positions
	24
	116
	140
	14

	0715MMT3805
	Carry Out Flux Cored Arc Welding (FCAW) In Vertical (3F,3G) & Overhead (4F,4G) Positions
	24
	116
	140
	14

	0715MMT3806
	Carry Out Gas Tungsten Arc Welding (GTAW) In Vertical (3F,3G) & Overhead (4F,4G) Positions
	24
	116
	140
	14

	0715MMT3807
	Carry Out Spot Welding on Mild Steel Sheet
	21
	98
	119
	11.9

	Total
	160
	640
	800
	80



[bookmark: _Toc187859818]Duration of the course (total time, theory & practical)
The proposed curriculum is composed of 07 modules that will be covered in 800 hours. This course should be delivered in a six months period. The distributions of contact hours (practical & theory) are: 
· Theory: (20%) Practical (80%)
· Theory: 160 hours
· Practical:  640 hours
· Total: 800 hours


[bookmark: _Toc187859819]Summary – overview of the curriculum
	Module Title
	Learning Units
	Theory Days / hours
	Work place Days /
hours
	Total Time frame of modules

	0715MMT3801
Perform Basic Calculation and Estimation for Welding Work
	Perform four Fundamental Mathematical Calculations
Perform Conversion of Units
Calculate Volume of Weld as Per Layout
Estimate Welding Material as Per Project
	18
	33
	51

	0715MMT3802
Prepare Welding Procedure Specification (WPS)
	1. Adopt Welding Procedure Specification in Workshop
1. Interpret Welding Procedure Specification (WPS)
1. Prepare Welding Consumables as Per Job Requirement
1. Select Material for Welding As Per Job Requirement
	25
	45
	70

	0715MMT3803
Carry Out Shielded Metal Arc Welding (SMAW) In Vertical (3F,3G) & Overhead (4F,4G) Positions
	1. Prepare Welding Machine & Accessories For SMAW
1. Make Fillet Weld on Essential Types of Joints from Mild Steel Plate
1. Make Groove Welds on Necessary Types of Joints from Mild Steel Plate
1. Perform Post Welding Procedures
	24
	116
	140

	0715MMT3804
Carry Out Gas Metal Arc Welding (GMAW) In Vertical (3F,3G) & Overhead(4F,4G) Positions
	1. Prepare Welding Machine & Accessories For GMAW
1. Make Fillet Weld on Essential Types of Joints from Mild Steel Plate
1. Make Groove Welds on Necessary Types of Joints from Mild Steel Plate
1. Perform Post  Welding Procedures
	24
	116
	140

	0715MMT3805
Carry Out Flux Cored Arc Welding (FCAW) In Vertical (3F,3G) & Overhead (4F,4G) Positions
	1. Prepare Welding Machine & Accessories For FCAW
1. Make Fillet Weld on Essential Types of Joints from Mild Steel Plate
1. Make Groove Welds on Necessary Types of Joints from Mild Steel Plate
1. Perform Post  Welding Procedures
	24
	116
	140

	0715MMT3806
Carry Out Gas Tungsten Arc Welding (GTAW) In Vertical (3F,3G) & Overhead (4F,4G) Positions
	1. Prepare Welding Machine & Accessories For GTAW
1. Make Fillet Weld on Essential Types of Joints from Mild Steel Plate
1. Make Groove Welds on Necessary Types of Joints from Mild Steel Plate
1. Perform Post  Welding Procedures
	24
	116
	140

	0715MMT3807
Carry Out Spot Welding on Mild Steel Sheet
	1. Apply Safety and prepare Spot welding as per job Requirement
1. Prepare Edge/s of Base Materials
1. Perform Weld Joints on MS Sheet as per layout
1. Apply Quality Control and Inspection as per SOP’s
	21
	98

	119

	Total Hours
	160
	640
	800



[bookmark: _Toc187859820]Core Modules

[bookmark: _Toc187859821]0715MMT3801 - Perform Basic Calculation and Estimation for Welding Work
Objective: This Module identifies the competencies required to prepare estimates in accordance with client’s guidelines. You will be expected to estimate materials, ensuring cost effectiveness, conforming to standards and regulations. The underpinning knowledge regarding calculations and estimation will be sufficient to provide the basis for your work.
Duration:  51 Hours			Theory: 18 Hours				Practice: 33 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials
Required
	Learning
Place

	LU-1. 
Perform four    Fundamental Mathematical Calculations
	Trainee will be able to:
· Perform simple calculations involving whole numbers
· Calculate mixed numbers, fractions and decimals using four basic operations

	· Fundamental mathematical operations.
· Introduction to Whole number, Fraction and Decimal
· Calculation of whole number, fraction and decimal
Practical Activity:
· Provide Trainees with a list of metal pieces with various dimensions in whole numbers, fractions, and decimals (e.g., 12 inches, 1/2 inch, 0.75 inch) for calculations as per Instructor Preference.
	Theory: 03Hrs.
Practical: 09Hrs.
Total: 12Hrs.
	· Relevant literature/books and  formula sheet
· Calculator
· Pen and paper
· Board Marker
· Duster

· Multimedia Projector

	· Class Room
· Workshop

	LU-2. 
Perform          Conversion of Units
	Trainee will be able to:
· Convert units to the required figures using the given for formula
· Convert Imperial measurements to Metric measurements according to procedure
	· Introduction to Metric and Imperial measuring System
· Conversion of units
Practical Activity:
· Make a group of 3-5 Trainees:
· Instruct each group to measure at least five different objects using both metric and imperial units.
	Theory: 05 Hrs.
Practical: 09Hrs.
Total: 14Hrs.
	· Relevant literature/books and  formula sheet
· Measuring tools
· Calculator
· Pen and paper
· Board Marker
· Duster
· Multimedia Projector
	· Class Room
· Workshop

	LU-3. 
Calculate Volume of Weld as Per Layout
	Trainee will be able to:
· Interpret requirements for calculation such as volume, mass and, or density of the materials
· Calculate correct volume of Weld as per standard procedures

	· Introduction to Area, Volume, Mass, Density and their units
· Method of transposing formulae (Area, Volume, Mass)
· Welding bead terminologies
· Calculation of volume of welding beads
Practical Activity:
· Make a group of 3-5 Trainees:
· Instruct each group to calculate area/ volume of welding beads as per requirement.
	Theory: 05Hrs.
Practical: 10Hrs.
Total: 15Hrs.
	· Relevant literature/books and  formula sheet
· Measuring tools
· Calculator
· Pen and paper
· Board Marker
· Duster
    Multimedia Projector
· Materials  (Geometrical Solids) relevant to  the proposed activity
	· Class Room
· Workshop

	LU-4.
Estimate Welding Material as per Project
	Trainee will be able to:
· Recognize the requirements of welding materials as per job requirements
· Estimate required welding materials as per job requirements
	· Introduction to Technical Drawing and symbols used in mechanical work.
· Types of welding materials.
· Estimation of Materials for welding
Practical Activity:
· Make a group of 3-5 Trainees:
· Give worksheets with various welding symbols and ask them to identify each symbol.
	Theory: 05Hrs.
Practical: 05Hrs.
Total: 10Hrs.
	· Relevant literature/books and  formula sheet
· Measuring tools
· Calculator
· Board Marker
· Multimedia Projector
· Working drawing or plans or sketches or WPS
	· Class Room
· Workshop



[bookmark: _Toc187859822]0715MMT3802 - Prepare Welding Procedure Specification (WPS)

Objective: This Module is designed to gain basic knowledge and skills required to prepare Welding Procedure Specifications (WPS). The standard covers specific knowledge related to recognizing, interpreting and explaining and preparing Welding Procedure Specifications (WPS).
Duration: 70 Hours			Theory: 25 Hours				Practice: 45 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials
Required
	Learning
Place

	LU-1. 
Adopt Welding 
Procedure
Specification   
(WPS)
  in Workshop
	Trainee will be able to:
· Adopt content of Welding Procedure Specifications (WPS)
· Recognize common acronyms used in Welding Procedure Specification
	· Proposed Welding Procedure Specifications
· Explain the basic international welding codes and standards
· Procedure Qualification Record (PQR)
Practical Activity:
Make a group of 3-5 Trainees:
Instruct each group to select suitable parameters for the WPS, including base metal type, filler metal, welding process, and positions.
	Theory: 05Hrs.
Practical: 05Hrs.
Total: 10 Hrs.
	· Relevant literature/ books and  formula sheet
· Calculator
· Pen and paper
· Board Marker
· Duster
· Multimedia Projector
· WPS Template
· Base Metals
· Filler Rods
	· Class Room
· Workshop

	LU-2. 
  Interpret
  Welding 
Procedure 
Specification
 (WPS)
	Trainee will be able to:
· Recognize materials specifications (base metals and fillers) according to Welding Procedure Specifications (WPS)
· Recognize weld type and joint design according to Welding Procedure Specifications (WPS)
· Recognize welding positions and parameters according to Welding Procedure Specifications (WPS
	· Purpose and importance of Welding Procedure Specifications
· Metals and its classification
· Properties of metals
· Classification  of welding consumables 
· Types of welding joints and welding beads
· Welding Symbols
· Welding positions(Fillet & Groove)
· Shielding gases, Gas flow rate, Pre-heat and Post-heat
Practical Activity:
· Make a group of 3-5 Trainees:
· Give them different base metals and ask them to select compatible consumables for each.
	Theory: 10Hrs.
Practical: 15Hrs.
Total: 25Hrs.
	· Welding Procedure Specifications (WPS)
· Applicable manufacturing codes/ standards
· Relevant literature/ books
· Computer/ Laptop
· Multimedia Projector
· Base Metals
	· Class Room
· Workshop

	LU-3. 
  Prepare
Welding           Consumables
as Per Job 
Requirement
	Trainee will be able to:
· Prepare sample Welding Procedure Specifications (WPS) following a simple welding procedure
· Follow written Welding Procedure Specifications (WPS) to produce a production/sample weld
	· Understand the Components of a WPS
· Understand the Purpose of WPS
Practical Activity:
· Prepare WPS consisting common contents according to given sample format of WPS
· Carry out Welding job as per WPS

	Theory: 05Hrs.
Practical: 15Hrs.
Total: 20Hrs.
	· Welding Procedure Specifications (WPS)
· Applicable manufacturing codes/ standards
· Relevant literature/ books
· Pen and paper
· Computer/ Laptop 
	· Class Room
· Workshop

	LU-4. 
         Select Material for Welding As Per Job Requirement
	Trainee will be able to:
· Identify different types of metals and alloys commonly used in welding (e.g. carbon steel, S.S, aluminum,).
· Apply relevant welding codes and standards (e.g AWS, ASME, ISO) to material selection
	· Methods of Identification for different type of metals/alloys
· Standard code of metal(ASME, SAE, API, ASTM, ISO, AWS)
Practical Activity:
· Provide trainees with a worksheet listing different metal types and applications.
· Instruct them to match each metal type with the correct code or standard for its application (e.g., stainless steel with ASME standard for pressure vessels, API standards for oil and gas applications).
	Theory: 05Hrs.
Practical: 10Hrs.
Total: 15Hrs.
	· WPS
· Applicable manufacturing codes/ standards
· Relevant literature/ books
· Computer/ Laptop
	







[bookmark: _Toc187859823]0715MMT3803 - Carry Out Shielded Metal Arc Welding (SMAW) In Vertical (3F,3G) & Overhead (4F,4G) Positions

Objective:  This Module is designed to gain basic knowledge and skills required to perform Shielded Metal Arc Welding (SMAW) operations in Vertical (3F, 3G) and Overhead (4F,4G) positions at workplace. The standard covers specific knowledge of performing Shielded Metal Arc Welding (SMAW) by selecting and setting up welding equipment, installing consumables, adjusting welding parameters and making fillet and groove welds in Vertical (3F, 3G) and Overhead (4F, 4G) positions of plate. The standard also covers post welding operations comprising cleaning, measuring, inspecting and repairing welds at workplace
Duration:  140 Hours			Theory: 24 Hours				Practice: 116 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials Required
(Machinery, Tools & Equipment)
	Learning
Place

	LU-1. 
 Prepare Welding 
    Machine &
 Accessories   
 For 
 SMAW

	Trainee will be able to:
· Interpret welding requirements from the job, welding procedure specifications and/or technical drawings
· Prepare SMAW welding machine in accordance with welding procedure specifications/ manufacturer instructions
· Set up welding machine accessories and consumables as per job requirements, welding procedure specifications and/or manufacturer’s instructions
· Set polarity indicated in the welding procedure specifications
	· Introduction to Welding and its classification
· SMAW welding process and its working principal
· Introduction to technical drawing and welding symbols
· SMAW power source and its types
· SMAW power source accessories 
· Current setting as per job requirement
· Selection of welding output current AC/DC
· Classification of SMAW electrodes
· Selection of electrode as per job requirement
· Polarity 
· Types of polarity and its uses 
Practical Activity:
    Trainees to interpret the drawing, noting the required electrode type, welding current, and polarity for welding Butt Joint on MS Plate.
	Theory: 06Hrs.
Practical: 10Hrs.
Total: 16Hrs.
	· SMAW Power Source
· Electrode backing  oven
· Angle cutting Machine/ Cut off Machine
· Angle Grinder
· Exhaust fans
· Hammer(s)
· Working Bench
· Jigs and fixtures
· Fire Blankets
· Safety Goggles
· Leather Gloves
· Leather Apron
· Ear plug/Ear muff
· Cutting discs
· Grinding discs
· Flap disk
· Mild steel plates
· SMAW electrodes
· Power Brush
· WPS/ instruction sheet 
· Stationery
· White Board
· Lights
	· Class Room
· Workshop

	LU-2. 
          Make Fillet Weld 
          on Essential  
          Types of Joints 
          from Mild 
          Steel Plate

	Trainee will be able to:
· Adjust welding parameters (current, voltage etc.) as per welding procedure specifications/job requirements to produce acceptable weld
· Maintain gap between electrode and base metal as per standard practices
· Carry out welding in Vertical (3F) and Overhead (4F) positions following standard procedures
· Follow applicable manufacturing codes and standards for acceptance criteria of visual welding defect
	
· Selection of welding output current AC/DC
· Arc Length and its application
· Welding positions(Fillet & Groove)
· Non-destructive testing Welding defects and its remedies
· Destructive testing
· Acceptance criteria for  welding defects
Practical Activity:
    Make a fillet weld (T-joint) in 3F and 4F positions with SMAW
    Process.
	Theory: 06Hrs.
Practical: 48Hrs.
Total: 54Hrs.
	· 
· SMAW  power source with all accessories
· Electrode backing  oven
· Angle cutting Machine/ Cut off Machine
· Angle Grinder
· Fume extractors
· Exhaust fans
· Chipping hammer
· Hammer(s)
· Welding tables
· Jigs and fixtures
· Welding Helmet
· Welding face screen/Shield
· Fire Blankets
· Safety Goggles
· Leather Gloves
· Leather Shoes
· Leather Sleeve
· Leather Apron
· Leather Hood
· Shoe Cover
· Ear plug/Ear muff
· Cutting discs
· Grinding discs
· Flap disk
· Mild steel plates
· SMAW electrodes
· Wire brush
· Power Brush
· WPS/ instruction sheet 
· Stationery
· White Board
· Lights
	· Class Room
· Workshop

	LU-3 
         Make Groove
         Welds on  
         Necessary Types 
   of   Joints from  
 Mild Steel Plate









	Trainee will be able to:
· Adjust welding parameters (current, voltage etc.) as per welding procedure specifications/job requirements to produce acceptable weld
· Carry out welding in Vertical (3G) and Overhead (4G) positions per following standard procedures

· Deposit root pass as per welding procedure specifications/job requirements

· Deposit filling passes as per welding procedure specifications/job requirements
· Deposit capping pass as per welding procedure specifications/job requirements
· Follow applicable manufacturing codes and standards for acceptance criteria of visual welding defects
	· Selection of welding
· output current AC/DC
· Current setting for root pass, filling and  
· capping pass
· Fit up as per job requirement
· Work/Electrode angle in vertical/overhead positions 
· Root face, root gap, root pass and penetration
· Hot pass and  filling pass(es)
· Capping pass
· Weaving and  stringer technique
· Welding defects and remedies
· Visual Inspection
· Acceptance criteria for  welding defects
Practical Activity:
Make a groove weld (Butt-joint) in    3G and 4G positions with SMAW process
	Theory: 06Hrs.
Practical: 48Hrs.
Total: 54Hrs.
	· SMAW Power Source
· Electrode backing  oven
· Angle cutting Machine/ Cut off Machine
· Angle Grinder
· Exhaust fans
· Hammer(s)
· Working Bench
· Jigs and fixtures
· Fire Blankets
· Safety Goggles
· Leather Gloves
· Leather Apron
· Ear plug/Ear muff
· Cutting discs
· Grinding discs
· Flap disk
· Mild steel plates
· SMAW electrodes
· Power Brush
· WPS/ instruction sheet 
· Stationery
· White Board
· Lights
	· Class Room
· Workshop

	LU-4. 
          Perform Post
          Welding
          Procedures

















	· Carry out finishing work of welds following standard Procedures
· Inspect weld visually and mark any visual defects, as required
· Carry out repair work in accordance with approved procedures, as required
· Clean work area in accordance with workplace safety Practices
· Maintain and store  tools/equipment/ consumable materials in accordance with organization guideline
    

	· Weld finishing methods (Brushing, Chipping, Grinding, Polishing etc.)
· Welding defects, causes and remedies
· Process and selection of defect removal methods
· Occupational safety practice at the workplace
· House-keeping causes
   “Fumes”)
·  Adjust the proper 
 current
Practical Activity:
Trainees to identify and remedy defects, select appropriate defect removal methods, adjust welding current, and practice occupational safety and housekeeping.

	Theory: 06Hrs.
Practical: 10Hrs.
Total: 16Hrs.
	· 
· SMAW power source with all accessories
· Electrode  oven
· Angle  Cut off Machine
· Angle Grinder
· Fume extractors
· Exhaust fans
· Chipping hammer
· Welding tables
· Welding Helmet
· Welding face screen/Shield
· Safety Goggles
· Leather Gloves
· Leather Shoes
· Leather Sleeve
· Leather Apron
· Leather Hood
· Shoe Cover
· Ear plug/Ear muff
· Cutting discs
· Grinding discs
· Flap disk
· Mild steel plates
· SMAW electrodes
· Wire brush
· Power Brush
· WPS
· White Board
	



[bookmark: _Toc187859824]0715MMT3804 - Carry Out Gas Metal Arc Welding (GMAW) In Vertical (3F,3G) & Overhead(4F,4G) Positions

Objective: This Module is designed to gain basic knowledge and skills required to perform Gas Metal Arc Welding (GMAW) operations at workplace. The standard covers specific knowledge of performing Gas Metal Arc Welding (GMAW) by selecting and setting up welding equipment, installing consumables, adjusting welding parameters and making fillet and groove welds in Vertical (3F, 3G) and Overhead (4F, 4G) positions of plate. The standard also covers post welding operations comprising cleaning, measuring, inspecting and repairing welds at workplace.
Duration:  140 Hours			Theory: 24 Hours				Practice: 116 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials
Required
	Learning
Place

	LU-1. 
    Prepare
    Welding 
    Machine &
    Accessories   
    For GMAW
	Trainee will be able to:
· Interpret welding requirements from the job, welding procedure specifications and/or technical drawings
· Prepare GMAW welding machine in accordance with welding procedure specifications/ manufacturer instructions
· Set up welding machine accessories and consumables as per job requirements, welding procedure specifications and/or manufacturer’s instructions
· Set polarity indicated in the welding procedure specifications
	· GMAW Welding 
· GMAW welding process and its working principal
· Introduction to Technical Drawing and welding symbols
· GMAW power source
· GMAW power source accessories 
· Current setting as per job requirement
· Selection of welding output current AC/DC
· MIG wire and its size
· Polarity
· Types of polarity and its uses 
Practical Activity:
· Trainees to interpret the drawing, noting the required electrode type, welding current, and polarity for welding Butt Joint on MS Plate.
	Theory: 06Hrs.
Practical: 10Hrs.
Total: 16Hrs.
	· GMAW power source with all accessories
· Mild steel plates
· MIG Wire Spool
· Angle cutting Machine/ Cut off Machine
· Grinder
· Cutting discs
· Grinding discs
· Exhaust fans
· Pencil Grinder
· WPS/ instruction sheet
· Welding tables
· Jigs and fixtures
· Fire Blankets
· Lights/ Emergency lights
	· Class Room
· Workshop

	LU-2. 
          Make Fillet
          Weld on
          Essential 
          Types
          Of Joints from 
          Mild Steel 
          Plate

	Trainee will be able to:
· Adjust welding parameters (current, voltage etc.) as per welding procedure specifications/job requirements to produce acceptable weld
· Maintain gap between electrode and base metal as per standard practices
· Carry out welding in Vertical (3F) and Overhead (4F) positions following standard procedures
· Follow applicable manufacturing codes and standards for acceptance criteria of visual welding defect
	· Selection of welding output current AC/DC
· Current setting as per job requirement
· Current ,voltage and  its role in GMAW welding process
· Welding positions(Fillet & Groove)
· Welding Inspection
· Welding defects and its remedies
· Acceptance criteria for  welding defects

Practical Activity:
· Make a fillet weld (T-joint) in 3F and 4F positions with GMAW Process.
	Theory: 06Hrs.
Practical: 48Hrs.
Total: 54 Hrs.
	· GMAW Power Source
· Mild steel plates
· MIG Wire Spool
· Grinder
· Angle cutting Machine/ Cut off Machine
· Cutting discs
· Grinding discs
· MS wire brush
· File set
· Tongs
· Bolt Cutter
· Grip Plier/ Burner Plier
· Ear plugs
· Fume extractors
· Exhaust fans
· Pencil Grinder
· WPS/instruction sheet
· Welding Tables
· Leather apron
· Welding gloves
· Welding helmet
· Safety goggles
· Safety helmet
· Safety shoes
	· Class Room
· Workshop

	LU-3.  
Make Groove Welds on  Necessary Types of Joints from Mild 
     Steel Plate
	Trainee will be able to:
· Adjust welding parameters (current, voltage etc.) as per welding procedure specifications/job requirements to produce acceptable weld
· Carry out welding in Vertical (3G) and Overhead (4G) positions per following standard procedures
· Deposit root pass as per welding procedure specifications/job requirements
· Deposit filling passes as per welding procedure specifications/job requirements
· Deposit capping pass as per welding procedure specifications/job requirements
· Follow applicable manufacturing codes and standards for acceptance criteria of visual welding defects
	· Selection of welding
    output current AC/DC
· Current setting for
root pass, filling and        capping  
    pass
· it up as per job requirement
· Root face, root gap, root pass and penetration
· Hot pass and  filling pass(es)
· Capping pass
· Weaving and  stringer technique
· Welding defects and remedies
· Acceptance criteria for  welding defects
· Perform repairing with acceptance criteria for  welding defects
Practical Activity:
· Make a groove weld (Butt-joint) in    3G and 4G positions with GMAW process
	Theory: 06Hrs.
Practical: 48Hrs.
Total: 54Hrs.
	· GMAW power source with all accessories
· Mild steel plates
· MIG Wire Spool
· Angle cutting Machine/ Cut off Machine
· Grinder
· Cutting discs
· Grinding discs
· Exhaust fans
· Pencil Grinder
· WPS/ instruction sheet
· Welding tables
· Jigs and fixtures
· Fire Blankets
· Lights/ Emergency lights
	· Class Room
· Workshop

	LU-4. 
          Perform 
          Post 
          Welding 
          Procedures
	· Carry out finishing work of welds following standard Procedures
· Inspect weld visually and mark any visual defects, as required
· Carry out repair work in accordance with approved procedures, as required
· Clean work area in accordance with workplace safety
· Practices
· Maintain and store tools/equipment/consumable materials in accordance with organization guideline
    
	· Weld finishing methods (Brushing, Chipping, Grinding, Polishing)
· Welding defects, causes and remedies
· Selection of defect removal methods
· Occupational safety practice at  the workplace
· House-keeping as per “5S” 
Practical Activity:
Trainees to identify and remedy defects, select appropriate defect removal methods, adjust welding current, and practice occupational safety and housekeeping.
	Theory: 06Hrs.
Practical: 10Hrs.
Total: 16Hrs.
	· GMAW Power Source
· Mild steel plates
· MIG Wire Spool
· Grinder
· Angle  Cut off Machine
· Cutting discs
· Grinding discs
· MS wire brush
· File set
· Tongs
· Bolt Cutter
· Grip Plier/ Burner Plier
· Pencil Grinder
· WPS
· Welding tables
· Leather apron
· Welding gloves
· Welding helmet
· Safety goggles
· Safety helmet
· Safety shoes
	



[bookmark: _Toc187859825]0715MMT3805 - Carry Out Flux Cored Arc Welding (FCAW) In Vertical (3F,3G) & Overhead (4F,4G) Positions

Objective of the Module: This module is designed to gain basic knowledge and skills required to perform Flux Cored Arc Welding (FCAW) operations at workplace. The standard covers specific knowledge of performing Flux Cored Arc Welding (FCAW) by selecting and setting up welding equipment, installing consumables, adjusting welding parameters and making fillet and groove welds in Vertical (3F, 3G) and Overhead (4F, 4G) positions of plate. The standard also covers post welding operations comprising cleaning, measuring, inspecting and repairing welds at workplace.
Duration: 140 Hours			Theory: 24 Hours				Practice: 116 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials
Required
	Learning
Place

	LU1. 
          Prepare 
          Welding 
          Machine &
          Accessories    
          For GMAW
	Trainee will be able to:
· Interpret welding requirements from the job, welding procedure specifications and/or technical drawings
· Prepare FCAW welding machine in accordance with welding procedure specifications/ manufacturer instructions
· Set up welding machine accessories and consumables as per job requirements, welding procedure specifications and/or manufacturer’s instructions
· Set polarity indicated in the welding procedure specifications
	· FCAW Welding
· FCAW welding process and its working principal
· Introduction to Technical Drawing and welding symbols
· Introduction to FCAW power source and its types
· Explain FCAW power source accessories 
· Current setting as per job requirement
· Selection of welding output current AC/DC
· Classification of Cored/tubular wire and its size
· Polarity 
· Types of polarity and its uses

Practical Activity:
T   Trainees to interpret the drawing, noting the required electrode type, welding current, and polarity for welding Butt Joint on MS Plate.
	Theory: 06Hrs
Practical: 10Hrs
Total: 16Hrs
	· Mild steel plates
· FCAW power source  with all accessories
· Mild steel plates
· MIG Wire Spool
· Angle cutting Machine/  Cut off Machine
· Grinder
· Cutting discs
· Grinding discs
· Exhaust fans
· Pencil Grinder
· WPS/instruction sheet
· Welding tables
· Jigs and fixtures
· Fire Blankets
· Lights/ Emergency lights
	· Class Room
· Workshop

	LU-2.  
           Make Fillet
           Weld on
           Essential  
           Types of  
           Joints  
           from Mild 
           Steel 
           Plate

	Trainee will be able to:
· Adjust welding parameters (current, voltage etc.) as per welding procedure specifications/job requirements to produce acceptable weld
· Maintain gap between electrode and base metal as per standard practices
· Carry out welding in Vertical (3F) and Overhead (4F) positions following standard procedures
· Follow applicable manufacturing codes and standards for acceptance criteria of visual welding defect
	· Selection of welding output current AC/DC
·   Current setting as per job requirement
·   Current ,voltage and  its role in GMAW welding process
·   Welding positions(Fillet & Groove)
·   Welding defects and its remedies
·    Acceptance criteria for  welding defects
Practical Activity:
· Make a fillet weld (T-joint) in 3F and 4F positions with FCAW Process.
	Theory: 06Hrs.
Practical: 48Hrs.
Total: 54Hrs.
	· FCAW Power Source
· Mild steel plates
· FCAW Wire Spool
·   Grinder
· Angle cutting Machine/ Cut off Machine
· Cutting discs
· Grinding discs
· MS wire brush
· File set
· Tongs
· Bolt Cutter
· Grip Plier/ Burner Plier
· Ear plugs
· Fume extractors
· Exhaust fans
· Pencil Grinder
· WPS/instruction sheet
· Welding tables
· Jigs and fixtures
· Fire Blankets
· Fire Extinguishers
· Cotton gloves
· Leather apron
· Welding gloves
· Welding helmet
· Safety goggles
· Safety helmet
· Safety shoes
	· Class Room
· Workshop

	LU3. 
        Make Groove 
        Welds on 
        Necessary 
        Types of Joints 
        from Mild Steel 
        Plate
	 Trainee will be able to:
· Adjust welding parameters (current, voltage etc.) as per welding procedure specifications/job requirements to produce acceptable weld
· Carry out welding in Vertical (3G) and Overhead (4G) positions per following standard procedures
· Deposit root pass as per welding procedure specifications/job requirements
· Deposit filling passes as per welding procedure specifications/job requirements
· Deposit capping pass as per welding procedure specifications/job requirements
· Follow applicable manufacturing codes and standards for acceptance criteria of visual welding defects
	· Selection of welding output current AC/DC
· Current setting for root pass, filling and capping pass
· Fit up as per job requirement
· Overlap, misalignment
· Root face, root gap, root pass and penetration
· Hot pass and  filling pass(es)
· Capping pass
· Weaving and  stringer technique

· Welding defects and its remedies
· Acceptance criteria for  welding defects
· Repairing with acceptance criteria for  welding defects
Practical Activity:
· Make a groove weld (Butt-joint) in    3G and 4G positions with FCAW process
	Theory: 06Hrs.
Practical: 48Hrs.
Total: 54Hrs.
	· Mild steel plates
· FCAW power source with all accessories
· Mild steel plates
· MIG Wire Spool
· Angle cutting Machine/ Cut off Machine
· Grinder
· Cutting discs
· Grinding discs
· Exhaust fans
· Pencil Grinder
· WPS/instruction sheet
· Welding tables
· Jigs and fixtures
· Fire Blankets
· Lights/ Emergency lights
	· Class Room
· Workshop

	LU-4. 
Perform Post  Welding 
Procedures
	Trainee will be able to:
· Carry out finishing work of welds following standard Procedures
· Inspect weld visually and mark any visual defects, as required
· Carry out repair work in accordance with approved procedures, as required
· Clean work area in accordance with workplace safety Practices
· Maintain and store tools/equipment/consumable materials in accordance with organization guideline

	
· Weld finishing methods (Brushing, Chipping, Grinding, Polishing etc.)
· Welding defects, causes and remedies
· Selection of defect removal methods
· Occupational safety practice at  the workplace
· House-keeping as per “5S”
Practical Activity:
Trainees to identify and remedy defects, select appropriate defect removal methods, adjust welding current, and practice occupational safety and housekeeping.

	Theory: 06Hrs.
Practical: 10Hrs.
Total: 16Hrs.
	· Mild steel plates
· FCAW Wire Spool
· Grinder
· Angle Cut off Machine
· Cutting discs
· Grinding discs
· MS wire brush
· Bolt Cutter
· Grip Plier/ Burner Plier
· Pencil Grinder
· WPS
· Welding tables
· Leather apron
· Welding gloves
· Welding helmet
· Safety goggles
· Safety helmet
· Safety shoes
	





[bookmark: _Toc187859826]0715MMT3806 - Carry Out Gas Tungsten Arc Welding (GTAW) In Vertical (3F,3G) & Overhead (4F,4G) Positions

Objective of the Module: This module is designed to gain basic knowledge and skills required to perform Gas Tungsten Arc Welding (GTAW) operations at workplace. The standard covers specific knowledge of performing as Gas Tungsten Arc Welding (GTAW) by selecting and setting up welding equipment, installing consumables, adjusting welding parameters and making fillet and groove welds in Vertical (3F, 3G) and Overhead (4F, 4G) positions of plate. The standard also covers post welding operations comprising cleaning, measuring, inspecting and repairing welds at workplace.
Duration:  150 Hours			Theory: 27 Hours				Practice: 123 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials
Required
	Learning
Place

	LU-1.  
Prepare Welding Machine & Accessories For GTAW
	Trainee will be able to:
· Interpret welding requirements from the job, welding procedure specifications and/or technical drawings

· Prepare GTAW welding machine in accordance with welding procedure specifications/ manufacturer instructions
· Set up welding machine accessories and consumables as per job requirements, welding procedure specifications and/or manufacturer’s instructions
· Set polarity indicated in the welding procedure specifications
	· GTAW Welding
· GTAW welding process and its working principal
· Introduction to Technical Drawing and welding symbols
· GTAW power source and its types
· GTAW power source accessories 
· Current setting as per job requirement
· TIG torch and its parts
· Tungsten electrode and its size
· Preparation of tungsten electrode tip
· Polarity 
· Types of polarity(DCEN, DCEP) and its uses
Practical Activity:
· Trainees to interpret the drawing, noting the required electrode type, welding current, and polarity for welding Butt Joint on MS Plate.
	Theory: 06Hrs.
Practical: 10Hrs.
Total: 16Hrs.
	· GTAW power source with all accessories
· Mild steel plates
· Tungsten electrodes
· Angle cutting Machine/ Cut off Machine
· Grinder
· Cutting discs
· Grinding discs
· MS wire brush
· Fume extractors
· Exhaust fans
· Pencil Grinder
· WPS/ instruction sheet
· Welding tables
· Jigs and fixtures
· Fire Blankets
· Lights/ Emergency lights
	· Class Room
· Workshop

	LU-2.
Make Weld on  Essential Types of 
Joints from Mild Steel Plate

	Trainee will be able to:
· Adjust welding parameters (current, voltage etc.) as per welding procedure specifications/job requirements to produce acceptable weld
· Maintain gap between electrode and base metal as per standard practices
· Carry out welding in Vertical (3F) and Overhead (4F) positions following standard procedures
· Follow applicable manufacturing codes and standards for acceptance criteria of visual welding defect(s)
	·    Selection of welding output current AC/DC
· Current setting as per job requirement
· Current, Voltage and polarity
· Welding positions(Fillet & Groove)
· Welding defects and its remedies
· Acceptance criteria for  welding defects
Practical Activity:
· Make a fillet weld (T-joint) in 3F and 4F positions with GTAW Process.
	Theory: 06Hrs.
Practical: 48Hrs.
Total: 54Hrs.
	· Mild steel plates
· GTAW power source with all accessories
· Tungsten electrodes
· Grinder
· Angle cutting Machine/ Cut off Machine
· Cutting discs
· Grinding discs
· MS wire brush
· File set
· Tongs
· Combination Plier
· Grip Plier/ Burner Plier
· Ear plugs
· Fume extractors
· Exhaust fans
· WPS/ instruction sheet
· Welding tables
· Jigs and fixtures
· Fire Blankets
· Fire Extinguishers
· Cotton gloves
· Leather apron
· Welding gloves
· Auto Darkening Welding Helmet
· Welding helmet
· Safety goggles
· Safety helmet
· Safety shoes
	· Class Room
· Workshop

	LU-3. 
Make Groove Welds on  Necessary Types of  Joints from Mild Steel Plate
	Trainee will be able to:
· Adjust welding parameters (current, voltage etc.) as per welding procedure specifications/job requirements to produce acceptable weld
· Carry out welding in Vertical (3G) and Overhead (4G) positions per following standard procedures
· Deposit root pass as per welding procedure specifications/job requirements
· Deposit filling passes as per welding procedure specifications/job requirements
· Deposit capping pass as per welding procedure specifications/job requirements
· Follow applicable manufacturing codes and standards for acceptance criteria of visual welding defects
	· Selection of welding output current AC/DC
· Current setting for root pass, filling and capping pass
· Fit up as per job requirement
· Define root face, root gap, root pass and penetration
· Hot pass and  filling pass(es)
· Capping pass
· Weaving and  stringer technique
· Welding defects and remedies
· Acceptance criteria for  welding defects
· Repairing with acceptance criteria for  welding defects
Practical Activity:
· Make a groove weld (Butt-joint) in    3G and 4G positions with GTAW process
	Theory: 06Hrs.
Practical: 48Hrs.
Total: 54Hrs.
	· GTAW power source with all accessories
· Mild steel plates
· Tungsten electrodes
· Angle cutting Machine/ Cut off Machine
· Grinder
· Cutting discs
· Grinding discs
· MS wire brush
· Fume extractors
· Exhaust fans
· Pencil Grinder
· WPS/ instruction sheet
· Welding tables
· Jigs and fixtures
· Fire Blankets
· Lights/ Emergency lights 
	· Class Room
· Workshop

	LU-4. 
Perform Post Welding Procedures





	· Carry out finishing work of welds following standard Procedures
· Inspect weld visually and mark any visual defects, as required
· Carry out repair work in accordance with approved procedures, as required
· Clean work area in accordance with workplace safety
     Practices
· Maintain and store tools/equipment/
     consumable materials in accordance with organization guideline

	· Weld finishing methods (Brushing, Chipping, Grinding, Polishing etc.)
· Welding defects, causes and remedies
· Selection of defect removal methods


· Occupational safety practice at  the workplace
· House-keeping as per “5S” 
Practical Activity:
Trainees to identify and remedy defects, select appropriate defect removal methods, adjust welding current, and practice occupational safety and housekeeping.


	Theory: 06Hrs.
Practical: 10Hrs.
Total: 16Hrs.
	· Mild steel plates
· GTAW power source with all accessories
· Tungsten electrodes
· Grinder
· Angle cutting Machine/ Cut off Machine
· Cutting discs
· Grinding discs
· MS wire brush
· File set
· Tongs
· Combination Plier
· Grip Plier/ Burner Plier
· Ear plugs
· Fume extractors
· Exhaust fans
· WPS/instruction sheet
· Welding tables
· Jigs and fixtures
· Fire Blankets
· Fire Extinguishers
· Cotton gloves
· Leather apron
· Welding gloves
· Auto Darkening Welding Helmet
· Welding helmet
· Safety goggles
· Safety helmet
· Safety shoes
	







[bookmark: _Toc187859827]0715MMT3807 - Carry Out Spot Welding on Mild Steel Sheet

Objective of the Module: This module aims to equip individuals with the necessary skills and knowledge to perform spot welding on mild steel sheets. Spot welding is a critical joining process used in various industries, including automotive, construction, and manufacturing. It involves welding two or more metal sheets together at discrete points (spots) using heat generated by electrical resistance. This unit focuses on ensuring that learners can safely and efficiently execute spot welding tasks to meet quality and industry standards.
Duration:  119 Hours			Theory: 21 Hours				Practice: 98 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials
Required
	Learning
Place

	LU-1.  
Apply Safety And prepare Spot welding as per job   
Requirement

	Trainee will be able to:
· Conduct pre-operation safety inspection of the work area
· Inspect and set up welding equipment as per requirement
· Inspect electrical connections, ensure the machine is grounded, and set the current, pressure, and time controls according to material specifications.


	· Safety
· Risks of hazards at work place
· Introduction to resistance welding process
· Introduction to Resistance welding equipment
· Electrical parameters of resistance welding equipment 
· Current and time setting as per job requirement


Practical Activity:
     Safe Setup and Operation of Resistance Welding Equipment
	Theory: 03Hrs.
Practical: 12Hrs.
Total: 15Hrs.
	· Spot Welding Machine with Accessories
· Safety Helmet
· Welding Gloves
· Safety Goggle
· Steel Foot Rule
· Measuring tape
· Wire Brush
· Safety Shoes
· Tongs
· Hand Vice
· Hand shear
· Line scriber
	· Class Room
· Workshop

	LU2. 
Prepare Edges of Base Materials 
	Trainee will be able to:
· Perform cutting the edges of the work pieces according to the layout and specifications.
· Follow marked lines on sheet closely and use the selected tools to achieve the required cut.
· Monitor and adjust cutting processes.
· Monitor cutting speed, tool pressure, or other parameters based on material behavior and tool performance.
· Monitor edges that are ready for the spot-welding process.
· Perform & monitor smooth, clean cuts with minimal burrs or irregularities.
	· Shearing process and types of shearing tools
· Marking tools
· Cutting with hand shear
· Shearing process
· Inspection of Cutting process
· Inspection of Cutting process
· Inspection of Cutting process
Practical Activity:
· Use marking tools to outline the cut area according to specified dimensions.
· Each trainee to perform the shearing process along the marked lines.
	Theory: 06Hrs.
Practical: 38Hrs.
Total: 44Hrs.
	· Spot Welding Machine with Accessories
· Safety Helmet
· Welding Gloves
· Safety Goggle
· Steel Foot Rule
· Measuring tape
· Wire Brush
· Safety Shoes
· Tongs
· Hand Vice
· Hand shear
· Line scriber
	· Class Room
· Workshop

	LU-3. 
Perform Weld Joints on MS Sheet as per layout

	Trainee will be able to:
· Perform spot welding on metal sheet as per blueprint/technical drawing.
· Verify alignment and fit-up of the work pieces as per layout
· Inspect mild steel sheets are positioned correctly according to the design specifications.
· Adopt correct methods of spot welding, based on the project requirements and material properties
	·    Set up of Spot Welding Machine/Equipment
·  Fit up as per job requirement
·  Misalignment
·   Current , spot time and pressure adjustment
Practical Activity:
· Make spot welds as per drawing
	Theory: 06Hrs.
Practical: 38Hrs.
Total: 69Hrs.
	· Spot Welding Machine with Accessories
· Safety Helmet
· Welding Gloves
· Safety Goggle
· Steel Foot Rule
· Measuring tape
· Wire Brush
· Safety Shoes
· Tongs
· Hand Vice
· Hand shear
· Line scriber
	· Class Room
· Workshop

	LU-4. 
Apply Quality Control and Inspection as per SOP’s 






	Trainee will be able to:
· Verify that materials to be welded are prepared and cleaned as per SOPs to ensure optimal welding conditions.
· Apply the correct welding parameters (current, pressure, time) as specified in the SOPs for the materials and thicknesses being welded.
· Monitor adequate lighting, ventilation, and clear workspace are as per SOP
	· Job preparation as per drawing
· Cleaning and de-burring of job
· Setting the parameters of Resistance welding machine as per job requirement
· Occupational work safety
· House-keeping as per “5S” 
Practical Activity:
Trainees to identify and remedy defects, select appropriate defect removal methods, adjust welding current, and practice occupational safety and housekeeping.

	Theory: 06Hrs.
Practical: 38Hrs.
Total: 44Hrs.
	· Spot Welding Machine with Accessories
· Safety Helmet
· Welding Gloves
· Safety Goggle
· Steel Foot Rule
· Measuring tape
· Wire Brush
· Safety Shoes
· Tongs
· Hand Vice
· Hand shear
· Line scriber
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