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Welding Safety

Competencies
AWS EG 2.0:2017
3.2.21 Demonstrates proper use and inspection of personal protection equipment (PPE).
3.2.2.2 Demonstrates proper safe operation practices in the work area.
3.2.2.3 Demonstrates proper use and inspection of ventilation equipment.
3.2.24 Demonstrates proper Hot Zone operation.
3.2.25 Demonstrates proper work actions for working in confined spaces.
3.2.2.6 Demonstrates proper use of precautionary labeling as well as SDS and MSDS information.
3.2.2.7 Demonstrates proper inspection and operation of equipment used for each welding and thermal cutting process.
SAF1.1 Describe personal safety requirements in the welding environment (including PPE).
SAF1.2 Practice personal safety in the welding environment (including PPE).
SAF1.3 Evaluate personal safety practices/concerns in the welding environment (including PPE).
SAF2.1 Describe mechanical/equipment safety in the welding environment.
SAF3.1 Describe electrical safety in the welding environment.
SAF3.2 Practice electrical safety in the welding environment.
SAF3.3 Evaluate electrical safety in the welding environment.
SAF5.1 Describe basic first aid procedures in the welding environment.
SAF5.2 Demonstrate basic first aid procedures in the welding environment.
SAF5.3 Describe the various first aid actions (based on severity) in the welding environment (immediate action/instructor notification/911).
SAF6.5 Describe fire prevention practices in the welding environment.
SAF6.8 Describe fire suppression tools and equipment in the welding environment.
SAF6.9 Demonstrate use of fire suppression tools and equipment in the welding environment.
SAF6.10 Evaluate types of fire suppression tools and equipment in the welding environment.
SAF6.11 Evaluate fire types and apply correct suppression tools and equipment in the welding environment.
SAF7.1 Describe a comprehensive safety plan (including an evacuation plan) for the welding environment.
SAF7.5 Describe welding laboratory safety zones consistent with local, state and federal guidelines.
P )
1 Safe Working Conditions (SAF1.1, SAF1.2,
SAF1.3, AWS 3.2.2.2)
) | | S N IR R
3 Coctial afety SA1, SN, | 4| gogaisaty |+ | | e+ e | 2|
4 ;I:; :::e:tx V&SSA;(;..SZ,.ZS)AFB.& SAF6.9, SAF6.10, 1 Fire Safety . . . . . 1 1
5 The SDS Sheet (AWS 3.2.2.6) 1 o . ° ° ° 3 0
6 Arc Welding and Cutting Equipment Safety 1 . . . . . 3 0
(SAF5.1, SAF5.3, SAF7.1, SAF7.5)
7 First Aid (SAF5.1, SAF5.2, SAF5.3, SAF7.1) 1 First Aid o . ° ° o 2 1

Highlighted material is covered in the Train-the-Trainer.
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Principles of Welding

Competencies

AWS EG 2.0:2017

m Examines tacks, root passes, intermediate layers and completed welds.

Lincoln Electric

GEN1.1 Define welding terms used in the welding environment consistent with industry-recognized sources.
GEN1.3 Describe welding theory and practices.
GEN1.4 Describe the power sources, characteristics, procedures and performance of the welding process.
GEN1.6 Analyze a welding job's specifications and requirements, and recommend welding procedures.
GEN1.16 Describe the characteristics of a quality weld.
GEN1.17 Describe the factors involved in a quality weld (material condition, current, arc length, travel speed).
GEN1.18 Evaluate weld quality based on operator/equipment (material condition, current, arc length, travel speed).
GEN1.19 Describe destructive and nondestructive testing methods used in determining weld quality.
GEN1.20 Evaluate weld quality using destructive and nondestructive testing procedures.
GEN1.21 Describe common problems associated with the various welding practices.
GEN1.23 Describe advanced problems associated with the various welding practices.
GEN1.25 Describe the theory for welding procedures.
GENG6.8 Describe basic problems in equipment and recommend/repair per industry/manufacturer's recommendations.
FAB10.2 Describe the various assembly methods used in the welding environment (welding, mechanical fastening, mechanical force, etc.).
MSC1.1 Identify properties, shapes, dimensions and gages of ferrous and nonferrous metals used in the welding environment.
MSC1.3 Describe ferrous and nonferrous metal testing methods using physical, mechanical and chemical tests.
MSC4.1 Describe distortion and defects in the welding environment.
MSC5.3 Analyze the steelmaking process.
Activity Title
1 Foundations of Arc Welding (GEN1.1, FAB10.2, 1 Founfiations of Arc R R R R R 3 1
GEN1.3, GEN1.6) Welding
T e LI~ R S I IO IO IO I
3 Welding Technology (GEN1.1, GEN1.4, GEN6.8) Welding Technology ° o 1
Introduction to Welding
4 Welding Joints, Positions and Symbols Joints, Positions and ° o 4
Symbols
5* Material Science in Welding (MSC1.1, MSC1.3, Mate!'ial Science in R R 0
MSC4.1, MSC5.3) Welding
6 Advanced Material Science in Welding Mate_rial Science in . . 1
(MSC1.1, MSC1.3, MSC4.1, MSC5.3) Welding
7 Vision and Body Position in Welding ‘;:)s;:i?o:':z \?V(:Ii(‘l,ing ° o 1
3 Weld Discontinuities and Defects (GEN1.16, . o 1
GEN1.18, GEN1.21, GEN1.23, AWS 3.2.9.2)
9 Weld Inspection and Testing (GEN1.19, Weld Inspections and R R 1
GEN1.20, AWS 3.2.9.2) Tests
10 Visual Weld Inspection Plans (AWS 3.2.9.2) Weld Inspection Plans . . 1
*Content is to be covered in the advanced processes.
Highlighted material is covered in the Train-the-Trainer.
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Introduction Shielded Metal Arc Welding (SMAW)

Competencies
AWS EG 2.0:2017
3.24.1 Performs safety inspections of SMAW equipment and accessories.
3.24.2 Makes minor external repairs to SMAW equipment and accessories.
3.24.3 Define welding terms used in the welding environment consistent with industry-recognized sources.
3244 Operates SMAW equipment on carbon steel.
3.245 Makes fillet weld, in all positions, on carbon steel.
3.29.2 Examines tacks, root passes, intermediate layers and completed welds.
GEN1.3 Describe shielded metal arc welding (SMAW) theory and practices.
GEN1.4 Describe the power sources, characteristics, procedures and performance of SMAW.
GEN1.5 Describe equipment, supplies and materials used in shielded metal arc welding (SMAW) procedures.
GEN1.7 Evaluate the benefits and limitations of SMAW.
GEN1.14 Describe preparing/cleaning materials to be welded.
GEN1.18 Evaluate weld quality based on operator/equipment (material condition, current, arc length, travel speed).
GEN1.21 Describe common problems associated with the various welding practices (SMAW).
GEN1.22 Evaluate common problems associated with the various welding practices (SMAW) and recommend/make corrections.
GEN1.24 Evaluate advanced problems associated with the various welding practices (SMAW) and recommend/make corrections.
GEN2.4 Describe electrode/filler material classification consistent with industry standards.
GEN2.5 Select the correct electrode/filler material for required procedure based on industry standards.
GEN4.1 Prepare materials to be welded, including setup and cleaning.
GEN4.3 Perform setup and startup procedures for SMAW.
GEN4.4 Evaluate setup and startup procedures for SMAW and recommend/make corrections.
GEN6.2 Evaluate the preventative mai|_1tenance schedule for SMAW equipment and make recommendations consistent with industry/
manufacturer's recommendations.
GEN6.3 Perform preventative maintenance for SMAW equipment consistent with industry/manufacturer's recommendations.
P S Y R SN AT
1 Principles of SMAW (GEN1.3,GEN1.7, GEN1.4)
2 SMAW Electrodes (GEN2.4, GEN2.5) 1 SMAW Electrodes o o . o o 3 1
SMAW Welding on Plate
3 SMAW Techniques (GEN1.14, GEN4.1, GEN4.3, 2 Using Backing Strips . . . . . 5 )
GENG-3) With SMAW
4 SMAW Maintenance and Repair (GEN1.4, 2 SMAW Maintenance and . . . R . 2 1
GEN6.2, GEN6.3, GEN1.5, GEN4.4, AWS 3.2.4.2) Repair
5 SMAW Evaluation and Troubleshooting 1 SMAW Evalue}tion and . . R R . 10 1
(GEN1.18, GEN1.21, GEN1.22, GEN1.24) Troubleshooting

Highlighted material is covered in the Train-the-Trainer.
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Introduction Shielded Metal Arc Welding (SMAW)

1010114 E6010 Stringer Bead 10 ga.
1010514 E6013 Stringer Bead 10 ga.

1010614 E7018 Stringer Bead 10 ga.

1060114 E6010 2F (Horizontal) Lap 10 ga.
1060214 E6013 2F (Horizontal) Lap 10 ga.
1060314 E7018 2F (Horizontal) Lap 10 ga.
1050114 E6010 2F (Horizontal) T-Joint 10 ga.
1050314 E7018 2F (Horizontal) T-Joint 10 ga.
1050514 E6010 2F (Horizontal) T-Joint 3/8 in.
1090414 E7018 3F (Vertical Up) T-Joint 3/8 in.
1090514 E6010 3F (Vertical Up) T-Joint 3/8 in.
1110114 E6010 3F (Vertical Down) T-Joint 10 ga.

Highlighted material is covered in the Train-the-Trainer.

NC3-PRGM-2023.6-V1 Return to TOC Page 2 Copyright © 2023, Lincoln Global. U/LINC 7




Advanced Shielded Metal Arc Welding (SMAW)

Competencies
AWS EG 2.0:2017
3.24.1 Performs safety inspections of SMAW equipment and accessories.
3.24.2 Makes minor external repairs to SMAW equipment and accessories.
3.24.3 Sets up for SMAW operations on carbon steel.
3244 Operates SMAW equipment on carbon steel.
3.245 Makes fillet weld, in all positions, on carbon steel.
3.24.6 Makes groove welds, in all positions, on carbon steel.
3.29.2 Examines tacks, root passes, intermediate layers and completed welds.
GEN1.3 Describe shielded metal arc welding (SMAW) theory and practices.
GEN1.4 Describe the power sources, characteristics, procedures and performance of SMAW.
GEN1.5 Describe equipment, supplies and materials used in shielded metal arc welding (SMAW) procedures.
GEN1.7 Evaluate the benefits and limitations of SMAW.
GEN1.14 Describe preparing/cleaning materials to be welded.
GEN1.18 Evaluate weld quality based on operator/equipment (material condition, current, arc length, travel speed).
GEN1.21 Describe common problems associated with the various welding practices (SMAW).
GEN1.22 Evaluate common problems associated with the various welding practices (SMAW) and recommend/make corrections.
GEN1.24 Evaluate advanced problems associated with the various welding practices (SMAW) and recommend/make corrections.
GEN2.4 Describe electrode/filler material classification consistent with industry standards.
GEN2.5 Select the correct electrode/filler material for required procedure based on industry standards.
GEN4.1 Prepare materials to be welded, including setup and cleaning.
GEN4.3 Perform setup and startup procedures for SMAW.
GEN4.4 Evaluate setup and startup procedures for SMAW and recommend/make corrections.
GENG.2 Evaluate the preventative mail_ltenance schedule for SMAW equipment and make recommendations consistent with industry/
manufacturer's recommendations.
GEN6.3 Perform preventative maintenance for SMAW equipment consistent with industry/manufacturer's recommendations.
P S Y N SN AT
Principles of SMAW (GEN1.3,GEN1.7, GEN1.4)
2 SMAW Electrodes (GEN2.4, GEN2.5) 1 SMAW Electrodes ° ° . . ° 3 1
SMAW Welding on
3 SMAW Techniques (GEN1.14, GEN4.1, GEN4.3, ) Plate . . . . . 5 )
GENG6.3) Using Backing Strips
With SMAW
4 SMAW Maintenance and Repair (GEN1.4, 2 SMAW Maintenance . . . o . 2 1
GENG6.2, GEN6.3, GEN1.5, GEN4.4, AWS 3.2.4.2) and Repair
5 SMAW Evaluation and Troubleshooting 1 SMAW Evalue,tion and . . R R . 10 1
(GEN1.18, GEN1.21, GEN1.22, GEN1.24) Troubleshooting

Highlighted material is covered in the Train-the-Trainer.
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Advanced Shielded Metal Arc Welding (SMAW)

1010114 E6010 Stringer Bead 10 ga.

1010514 E6013 Stringer Bead 10 ga.

1010614 E7018 Stringer Bead 10 ga.

1060114 E6010 2F (Horizontal) Lap 10 ga.
1060214 E6013 2F (Horizontal) Lap 10 ga.
1060314 E7018 2F (Horizontal) Lap 10 ga.
1050114 E6010 2F (Horizontal) T-Joint 10 ga.
1050314 E7018 2F (Horizontal) T-Joint 10 ga.
1050514 E6010 2F (Horizontal) T-Joint 3/8 in.
1090414 E7018 3F (Vertical Up) T-Joint 3/8 in.
1090514 E6010 3F (Vertical Up) T-Joint 3/8 in.
1110114 E6010 3F (Vertical Down) T-Joint 10 ga.
1130114 E6010 4F (Overhead) T-Joint 3/8 in.
1130214 E7018 4F (Overhead) T-Joint 3/8 in.
1170214 7018 1G (Flat) Butt Joint 3/8 in.
1210114 7018 2G (Horizontal) Butt Joint 3/8 in.
1250214 7018 3G (Vertical Up) Butt Joint 3/8 in.
1290114 7018 4G (Overhead) Butt Joint 3/8 in.

Highlighted material is covered in the Train-the-Trainer.
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Introduction Gas Metal Arc Welding (GMAW)

3.25.1
3.25.2
3.25.3
3.25.4
3.25.5
3.25.7
3.25.8
3.25.9
3.25.10
3.25.12
3.29.2

SAF1.1

SAF1.2
SAF1.3
SAF1.4
SAF1.5
SAF1.6
SAF1.7
SAF1.8
SAF6.6
SAF6.7
SAF6.8

SAF6.9

SAF6.10
SAF6.11
GEN1.1

GEN1.3
GEN1.4
GEN1.5
GEN1.8

GEN1.9

GEN2.4
GEN2.5
GEN2.6
ADV15.1

ADV16.1

Competencies

AWS EG 2.0:2017
Performs safety inspections of GMAW equipment and accessories.
Makes minor external repairs to GMAW equipment and accessories.
Sets up for GMAW-S operations on carbon steel.
Operates GMAW-S equipment on carbon steel.
Makes fillet welds, in all positions on carbon steel.
Passes GMAW-S workmanship qualification test on carbon steel.
Sets up for GMAW (spray) operations on carbon steel.
Operates GMAW (spray) equipment on carbon steel.
Makes fillet welds in the 1F and 2F positions on carbon steel.
Passes GMAW (spray) workmanship qualification test on carbon steel.

Examines tacks, root passes, intermediate layers and completed welds.

Lincoln Electric

Describe personal safety requirements in the welding environment (including PPE).

Practice personal safety in the welding environment (including PPE).

Evaluate personal safety practices/concerns in the welding environment (including PPE).

Evaluate the physical welding environment for safety.

Report and/or correct personal and welding environment safety concerns.

Describe a safe and orderly individual welding station and welding environment.

Create a safe and orderly individual welding station and welding environment.

Evaluate the safe and orderly appearance of an individual welding station/welding environment.
Demonstrate fire prevention practices in the welding environment.

Evaluate fire hazards in the welding environment and take corrective action.

Describe fire suppression tools and equipment in the welding environment.

Demonstrate use of fire suppression tools and equipment in the welding environment.

Evaluate types of fire suppression tools and equipment in the welding environment.

Evaluate fire types and apply correct suppression tools and equipment in the welding environment.
Define welding terms used in the welding environment consistent with industry-recognized sources.
Describe gas metal arc welding (GMAW) theory and practices.

Describe the power sources, characteristics, procedures and performance of GMAW.

Describe equipment, supplies, and materials used in gas metal arc welding (GMAW) procedures.
Describe welding variables and their effects on weld quality (WFS, current, voltage, shielding gas, gas flow).

Evaluate welding variables and their effects on weld quality (WFS, current, voltage, shielding gas, gas flow) and recommend/
make corrections.

Describe electrode/filler material classification consistent with industry standards.

Select the correct electrode/filler material for required procedure based on industry standards.

Evaluate the electrode/filler material used in the welding environment and recommend/make corrections.
Describe short-circuiting transfer welding equipment and procedures.

Describe spray transfer welding equipment and procedures.

NC3-PRGM-2023.6-V1
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Introduction Gas Metal Arc Welding (GMAW)

GMAW Safety (SAF1.1, SAF1.2, SAF1.3, SAF1.4,
1 SAF1.5, SAF1.6, SAF1.7, SAF1.8, SAF6.6, 1 GMAW Safety ° ° o o ° 1 0
SAF6.7, SAF6.8, SAF6.9, SAF6.10, SAF6.11)
2 Principles of GMAW (GEN1.1, GEN1.4) 1 Principles of GMAW o ° ° o o 10 1
3 GMAW Electrodes (GEN2.4, GEN2.5, GEN2.6) 1 GMAW Electrodes ° . ° . . 0 1
4 GMAW Shielding Gases (GEN1.8, GEN1.9) 1 GMAW Shielding Gases ° o o ° o 0 1
5 GMAW Modes of Metal Transfer (GEN1.3, 1 GMAW Modes of Metal R . R R R 3 1
GEN1.4, ADV15.1, ADV16.1) Transfer
6 GMAW Equipment and Accessories (GEN1.4) 1 L] Eq_ulpment L ° o o o o 0 1
Accessories
7 GMAW Maintenance and Repair (GEN1.5, 2 GMAW Maintenance o . R R . 0 1
GEN2.5, GEN2.6, AWS 3.2.5.2) and Repair
WPS# Required Welds
2010314 Short Arc Flat Bead on Plate 1/4 in. Multi-Pass 0.035
2060114 Short Arc 2F (Horizontal) Lap 10 ga.
2050114 Short Arc 2F (Horizontal) T-Joint 10 ga.
2110114 Short Arc 3F (Vertical Down) T-Joint 10 ga.
2120114 Short Arc 3F (Vertical Down) Lap Joint 10 ga.
2010214 Spray Flat Stringer 1/4 in.
2051014 Spray 2F (Horizontal) T-Joint 1/4 in.

Highlighted material is covered in the Train-the-Trainer.
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Advanced Gas Metal Arc Welding (GMAW)

Competencies

3.2.5.1
3.2.5.2
3.2.5.3
3.2.5.4
3.2.5.5
3.2.5.6
3.2.5.7
3.2.5.8
3.2.5.9
3.2.5.10
3.2.5.11
3.2.5.12
3.29.2

SAF1.1

SAF1.2
SAF1.3
SAF1.4
SAF1.5
SAF1.6
SAF1.7
SAF1.8
SAF6.6
SAF6.7
SAF6.8

SAF6.9

SAF6.10
SAF6.11
GEN1.1

GEN1.3
GEN1.4
GEN1.5
GEN1.8

GEN1.9

AWS EG 2.0:2017
Performs safety inspections of GMAW equipment and accessories.
Makes minor external repairs to GMAW equipment and accessories.
Sets up for GMAW-S operations on carbon steel.
Operates GMAW-S equipment on carbon steel.
Makes fillet welds, in all positions, on carbon steel.
Makes groove welds, in all positions, on carbon steel.
Passes GMAW-S workmanship qualification test on carbon steel.
Sets up for GMAW (spray) operations on carbon steel.
Operates GMAW (spray) equipment on carbon steel.
Makes fillet welds in the 1F and 2F positions on carbon steel.
Makes groove welds in the 1G position on carbon steel.
Passes GMAW (spray) workmanship qualification test on carbon steel.

Describe personal safety requirements in the welding environment (including PPE).

Lincoln Electric

Describe personal safety requirements in the welding environment (including PPE).

Practice personal safety in the welding environment (including PPE).

Evaluate personal safety practices/concerns in the welding environment (including PPE).

Evaluate the physical welding environment for safety.

Report and/or correct personal and welding environment safety concerns.

Describe a safe and orderly individual welding station and welding environment.

Create a safe and orderly individual welding station and welding environment.

Evaluate the safe and orderly appearance of an individual welding station/welding environment.
Demonstrate fire prevention practices in the welding environment.

Evaluate fire hazards in the welding environment and take corrective action.

Describe fire suppression tools and equipment in the welding environment.

Demonstrate use of fire suppression tools and equipment in the welding environment.

Evaluate types of fire suppression tools and equipment in the welding environment.

Evaluate fire types and apply correct suppression tools and equipment in the welding environment.
Define welding terms used in the welding environment consistent with industry-recognized sources.
Describe gas metal arc welding (GMAW) theory and practices.

Describe the power sources, characteristics, procedures and performance of GMAW.

Describe equipment, supplies and materials used in gas metal arc welding (GMAW) procedures.
Describe welding variables and their effects on weld quality (WFS, current, voltage, shielding gas, gas flow).

Evaluate welding variables and their effects on weld quality (WFS, current, voltage, shielding gas, gas flow) and recommend/make
corrections.

NC3-PRGM-2023.6-V1
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Advanced Gas Metal Arc Welding (GMAW)

GEN2.4 Describe electrode/filler material classification consistent with industry standards.

GEN2.5 Select the correct electrode/filler material for required procedure based on industry standards.

GEN2.6 Evaluate the electrode/filler material used in the welding environment and recommend/make corrections.
ADV15.1 Describe short-circuiting transfer welding equipment and procedures.

ADV16.1 Describe spray transfer welding equipment and procedures.

Activity Title

GMAW Safety (SAF1.1, SAF1.2, SAF1.3, SAF1.4,
1 SAF1.5, SAF1.6, SAF1.7, SAF1.8, SAF6.6, 1 Principles of GMAW ° ° ° ° ° 1 0
SAF6.7, SAF6.8, SAF6.9, SAF6.10, SAF6.11)
2 Principles of GMAW (GEN1.1, GEN1.4) 1 Principles of GMAW o o ° ° o 10 1
3 GMAW Electrodes (GEN2.4, GEN2.5, GEN2.6) 1 GMAW Electrodes ° ° ° . ° 0 1
4 GMAW Shielding Gases (GEN1.8, GEN1.9) 1 GMAW Shielding Gases ° o o ° ° 1} 1
5 GMAW Modes of Metal Transfer (GEN1.3, 1 GMAW Modes of Metal R . R R R 3 1
GEN1.4, ADV15.1, ADV16.1) Transfer
6 GMAW Equipment and Accessories (GEN1.4) 1 Hald Eq_ulpment g o o o ° o 0 1
Accessories
7 GMAW Maintenance and Repair (GEN1.5, 2 GMAW Maintenance o . R R . 0 1
GEN2.5, GEN2.6, AWS3.2.5.2) and Repair
8 Advanced Waveform and Modes of Transfer 2 GIEITEL N T T o o o o o 0 1
and Modes of Transfer
9 Advanced GMAW Process Controls 2 Advanced GMAW ° ° ° ° ° 3 1
Process Controls

WPS# Required Welds

2010314 Short Arc Flat Bead on Plate 1/4 in. Multi-Pass 0.035
2060114 Short Arc 2F (Horizontal) Lap 10 ga.

2050114 Short Arc 2F (Horizontal) T-Joint 10 ga.
2110114 Short Arc 3F (Vertical Down) T-Joint 10 ga.
2120114 Short Arc 3F (Vertical Down) Lap Joint 10 ga.
2010214 Spray Flat Stringer 1/4 in.

2051014 Spray 2F (Horizontal) T-Joint 1/4 in.

2052019 Pulse 2F (Horizontal) T-Joint 10 ga.

2060419 Pulse 2F (Horizontal) Lap Joint 10 ga.
2090214 Pulse 3F (Vertical Up) T-Joint 3/8 in.
2130214 Pulse 4F (Overhead) T-Joint 3/8 in.

2170414 Pulse 1G (Flat) Groove 3/8in. 0.035

2210314 Pulse 2G (Horizontal) Groove 3/8in. 0.035
2210414 Pulse 2G (Horizontal) Groove 3/8in. 0.052
2250314 Pulse 3G (Vertical Up) Groove 3/8in. 0.035
2290214 Pulse 4G (Overhead) Groove 3/8in. 0.035

Highlighted material is covered in the Train-the-Trainer.
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Introduction Flux Cored Arc Welding (FCAW)

Competencies
AWS EG 2.0:2017
3.2.6.1 Performs safety inspections of FCAW equipment and accessories.
3.2.6.2 Makes minor external repairs to FCAW equipment and accessories.
3.26.3 Sets up for FCAW-G/GM operations on carbon steel.
3.26.4 Operates FCAW-G/GM equipment on carbon steel.
3.26.5 Makes fillet welds, in all positions, on carbon steel (FCAW-G/GM).
3.2.6.7 Passes FCAW-G/GM workmanship qualification test on carbon steel.
3.2.6.8 Sets up for FCAW-S operations on carbon steel.
3.2.6.9 Operates FCAW-S equipment on carbon steel.
3.2.6.10 Makes fillet welds, in all positions, on carbon steel (FCAW-S).
3.2.6.12 Passes FCAW-S workmanship qualification test on carbon steel.
3.29.2 Examines tacks, root passes, intermediate layers and completed welds.
GEN1.3 Describe flux cored arc welding (FCAW-S and FCAW-G) theory and practices.
GEN1.4 Describe the power sources, characteristics, procedures and performance of FCAW-S and FCAW-G.
GEN1.5 Describe equipment, supplies and materials used in flux cored arc welding (FCAW-S and FCAW-G) procedures.
GEN1.7 Evaluate the benefits and limitations of FCAW-S and FCAW-G.
GEN1.14 Describe preparing/cleaning materials to be welded.
GEN1.17 Describe the factors involved in a quality weld (material condition, current, arc length, travel speed).
GEN1.22 Evaluate common problems associated with the various welding practices (FCAW-S and FCAW-G) and recommend/make corrections.
GEN1.24 Evaluate advanced problems associated with the various welding practices (FCAW-S and FCAW-G) and recommend/make corrections.
GEN2.4 Describe electrode/filler material classification consistent with industry standards.
GEN4.1 Prepare materials to be welded, including setup and cleaning.
GEN4.3 Perform setup and startup procedures for FCAW-S and FCAW-G.
GEN6.3 Perform preventative maintenance for FCAW-S and FCAW-G equipment consistent with industry/manufacturer's recommendations.
GENG6.6 Evaluate FCAW-S and FCAW-G equipment during the welding process for developing problems and recommend/make repairs.
MSC4.1 Describe distortion and defects in the welding environment.
= N R L DAL A e ]
1 ::E?:)I;sesziCZA:;l (GEN1.7, GEN1.3, GEN2.4, Principles of FCAW
2 fgm ?egltsrl\(l:d ess ggﬁzszuzg::g:;as;;" 2, | 2 ;ﬁﬁ‘:‘;f;gﬁ;‘:’: and e | o | o | o | o | a4 | 1
GEN1.4)
FCAW Welding on Plate
3 FCAW Techniques (GEN4.1, GEN4.3, GENG6.3, 2 Using Backing Strips . . . . . 5 | 2
GENT.14) With FCAW
4 FCAW Equipment (GEN1.4) FCAW Equipment o o o ° o 4 1
5 FCAW Maintenance and Repair (GEN1.5, FCAW Maintenance R R R R R 3 1
GENG6.6, GEN6.3, AWS 3.2.6.2) and Repair
6 FCAW Evaluation and Troubleshooting FCAW Evalua?ion and . . . . . 2 1
(GEN1.22, GEN1.24, MSC4.1) Troubleshooting

Highlighted material is covered in the Train-the-Trainer.
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Introduction Flux Cored Arc Welding (FCAW)

3010114 FCAW-G Stringer Bead
3010514 Building a Pad Using FCAW-G/GM
3050114 FCAW-G 2F (Horizontal) T-Joint 3/8 in.
3090114 FCAW-G 3F (Vertical Up) T-Joint 3/8 in.
e e
3010214 FCAW-S Stringer Bead
3010414 FCAW-S Bead on Flat Plate
3050214 FCAW-S 2F (Horizontal) T-Joint 3/8 in.
3090214 FCAW-S 3F(Vertical Up) T-Joint 3/8 in.

Highlighted material is covered in the Train-the-Trainer.
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Advanced Flux-Cored Arc Welding (FCAW)

3.26.1
3.2.6.2
3.26.3
3.26.4
3.26.5
3.2.6.6
3.2.6.7
3.26.8
3.26.9
3.2.6.10
3.26.11
3.2.6.12
3.29.2

GEN1.3
GEN1.4
GEN1.5
GEN1.7
GEN1.14
GEN1.17
GEN1.22
GEN1.24
GEN2.4
GEN4.1
GEN4.3
GEN6.3
GENG6.6
MSC4.1

Competencies

AWS EG 2.0:2017
Performs safety inspections of FCAW equipment and accessories.
Makes minor external repairs to FCAW equipment and accessories.
Sets up for FCAW-G/GM operations on carbon steel.
Operates FCAW-G/GM equipment on carbon steel.
Makes fillet welds, in all positions, on carbon steel (FCAW-G/GM).
Makes groove welds, in all positions, on carbon steel. (FCAW-G/GM).
Passes FCAW-G/GM workmanship qualification test on carbon steel.
Sets up for FCAW-S operations on carbon steel.
Operates FCAW-S equipment on carbon steel.
Makes fillet welds, in all positions, on carbon steel (FCAW-S).
Makes groove welds, in all positions, on carbon steel (FCAW-S).
Passes FCAW-S workmanship qualification test on carbon steel.

Examines tacks, root passes, intermediate layers and completed welds.

Describe flux cored arc welding (FCAW-S and FCAW-G) theory and practices.

Describe the power sources, characteristics, procedures and performance of FCAW-S and FCAW-G.

Describe equipment, supplies and materials used in flux cored arc welding (FCAW-S and FCAW-G) procedures.
Evaluate the benefits and limitations of FCAW-S and FCAW-G.

Describe preparing/cleaning materials to be welded.

Describe the factors involved in a quality weld (material condition, current, arc length, travel speed).

Evaluate common problems associated with the various welding practices (FCAW-S and FCAW-G) and recommend/make corrections.

Lincoln Electric

Evaluate advanced problems associated with the various welding practices (FCAW-S and FCAW-G) and recommend/make corrections.

Describe electrode/filler material classification consistent with industry standards.

Prepare materials to be welded, including setup and cleaning.

Perform setup and startup procedures for FCAW-S and FCAW-G.

Perform preventative maintenance for FCAW-S and FCAW-G equipment consistent with industry/manufacturer's recommendations.
Evaluate FCAW-S and FCAW-G equipment during the welding process for developing problems and recommend/make repairs.

Describe distortion and defects in the welding environment.

NC3-PRGM-2023.6-V1
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Advanced Flux-Core Arc Welding (FCAW)

1

6

WPS#
3010114
3010514
3050114
3090114
3130114
3170114
3210114
3250114
3290114

3010214
3010414
3050214
3090214
3130214
3170314
3210314
3250214
3290219

Principles of FCAW (GEN1.7, GEN1.3, GEN2.4,
GEN1.17, GEN1.22)

FCAW Electrodes and Shielding Gases
(GEN1.7, GEN1.3, GEN2.4, GEN1.17, GEN1.22,
GEN1.4)

FCAW Techniques (GEN4.1, GEN4.3, GEN6.3,
GEN1.14)
FCAW Equipment (GEN1.4)

FCAW Maintenance and Repair (GEN1.5,
GENG6.6, GEN6.3, AWS 3.2.6.2)

FCAW Evaluation and Troubleshooting
(GEN1.22, GEN1.24, MSC4.1)

FCAW-G Stringer Bead

Building a Pad Using FCAW-G/GM
FCAW-G 2F (Horizontal) T-Joint 3/8 in.
FCAW-G 3F (Vertical Up) T-Joint 3/8 in.
FCAW-G 4F (Overhead) T-Joint 3/8 in.
FCAW-G 1G (Flat) Groove 3/8 in.
FCAW-G 2G (Horizontal) Groove 3/8 in.
FCAW-G 3G (Vertical Up) Groove 3/8 in.
FCAW-G 4G (Overhead) Groove 3/8 in.

FCAW-S Stringer Bead

FCAW-S Bead on Flat Plate

FCAW-S 2F (Horizontal) T-Joint 3/8 in.
FCAW-S 3F (Vertical Up) T-Joint 3/8 in.
FCAW-S 4F (Overhead) T-Joint 3/8 in.
FCAW-S 1G (Flat) Groove 3/8 in.
FCAW-S 2G (Horizontal) Groove 3/8 in.
FCAW-S 3G (Vertical Up) Groove 3/8 in.
FCAW-S 4G (Overhead) Groove 3/8 in.

2

Principles of FCAW

FCAW Electrodes and
Shielding Gases

FCAW Welding on Plate

Using Backing Strips
With FCAW
FCAW Equipment

FCAW Maintenance
and Repair

FCAW Evaluation and
Troubleshooting

Required Welds

Optional Welds

L PP PPS | AQ KO LA |
. o o . 3 1

° ° ° ° 4 1
. ° ° . 5 2
° ° ° ° 4 1
. ° ° . 3 1
. . ° L] 2 1

Highlighted material is covered in the Train-the-Trainer.
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Introduction Gas Tungsten Arc Welding (GTAW)

Competencies

3.2.7.1
3.27.2
3.2.73
3274
3.2.7.5
3.2.7.7
3.29.2

GEN1.1
GEN1.3
GEN1.4
GEN1.5
GEN1.6
GEN1.7
GEN1.16
GEN1.17
GEN1.18
GEN1.19
GEN1.20
GEN1.21
GEN1.23
GEN1.25
GEN2.5
GEN4.3
GEN4.6
GENG.6
GEN6.8
FAB10.2

AWS EG 2.0:2017
Performs safety inspections of GTAW equipment and accessories.
Makes minor external repairs to GTAW equipment and accessories.
Sets up for GTAW operations on carbon steel.
Operates GTAW equipment on carbon steel.
Makes fillet welds, in all positions, on carbon steel.
Passes GTAW workmanship qualificationtest on carbon steel.

Examines tacks, root passes, intermediate layers and complete welds.

Lincoln Electric

Define welding terms used in the welding environment consistent with industry-recognized sources
Describe Gas Tungsten Arc Welding (GTAW) theory and practices

Describe the power sources, characteristics, procedures, and performance of GTAW

Describe equipment, supplies, and materials used in Gas Tungsten Arc Welding (GTAW) procedures
Analyze a welding job's specifications and requirements and recommend GTAW procedures

Evaluate the benefits and limitations of GTAW

Describe the characteristics of a quality weld

Describe the factors involved in a quality weld (material condition, current, arc length, travel speed)
Evaluate weld quality based on operator/equipment (material condition, current, arc length, travel speed)
Describe destructive and nondestructive testing methods used in determining weld quality

Evaluate weld quality using destructive and nondestructive testing procedures

Describe common problems associated with the various welding practices (GTAW)

Describe advanced problems associated with the various welding practices (GTAW)

Describe welding theory for GTAW procedures

Select the correct electrode/filler material for required procedure based on industry standards

Perform setup and startup procedures for GTAW

Perform entry-level welding procedures using GTAW

Evaluate GTAW equipment during the welding process for developing problems and recommend / make repairs

Describe basic problems in GTAW equipment and recommend / repair per industry / manufacturer's recommendations

Describe the various assembly methods used in the welding environment (welding, mechanical fastening, mechanical force, etc.)

NC3-PRGM-2023.6-V1
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Introduction Gas Tungsten Arc Welding (GTAW)

S B ) B R £ 2 ) N o

Principles of GTAW (GEN1.3, GEN1.5, GEN1.7,

ADV4.1) Principles of GTAW o
2 GTAW Equipment (GEN1.4) 2 GTAW Equipment o o o o o 2 o
3 GTAW Electrodes and Consumables 2 g:ﬁ:\:}ﬂ:;:;zdes and ° ° o o o 2 o
4 g;l’\l\:l;eg:::]:;zs (GEN1.3, GEN1.5, GEN1.7, 2 GTAW Techniques . . . . . 3 .
5 GTAW Maintenance and Repair (GENG6.6, 2 GTAW Maintenance . . R R R 1 R
AWS3.2.7.2) and Repair
4010114 ER70S-6 Stringer Bead 10 ga.
4060314 ER70S-6 2F (Horizontal) Lap 10 ga.
4050114 ER70S-6 2F (Horizontal) T-Joint 10 ga.
4050222 ER70S-6 2F (Horizontal) T-Joint (multi-pass) 10 ga.
4090322 ER70S-6 3F (Vertical Up) T-Joint (multi-pass) 10 ga.

Highlighted material is covered in the Train-the-Trainer.
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Advanced Gas Tungsten Arc Welding (GTAW)

Competencies

3.2.7.1
3.2.7.2
3.2.7.3
3.2.7.4
3.2.7.5
3.2.7.6
3.2.7.8
3.2.7.9
3.2.7.10
3.2.7.11
3.27.13
3.2.7.14
3.27.15
3.2.7.16

GEN1.1
GEN1.3
GEN1.4
GEN1.5
GEN1.6
GEN1.7
GEN1.16
GEN1.17
GEN1.18
GEN1.19
GEN1.20
GEN1.21
GEN1.23
GEN1.25
GEN4.3
GEN4.6
GENG.6
GENG6.8
FAB10.2

Lincoln Electric

AWS EG 2.0:2017
Performs safety inspections of GTAW equipment and accessories.
Makes minor external repairs to GTAW equipment and accessories.
Sets up for GTAW operations on carbon steel.
Operates GTAW equipment on carbon steel.
Makes fillet welds, in all positions, on carbon steel.
Makes groove welds, in all positions, on carbon steel
Sets up for GTAW operations on austenitic stainless steel.
Operates GTAW equipment on austenitic stainless steel.
Makes fillet welds in the1F, 2F and 3F positions, on austenitic stainless steel.
Makes groove welds in the 1G and 2G positions, on austenitic stainless steel.
Sets up for GTAW operations on aluminum.
Operates GTAW equipment on aluminum.
Makes fillet welds in the 1F and 2F positions on aluminum.

Makes groove welds in the 1G position on aluminum.

Define welding terms used in the welding environment consistent with industry-recognized sources

Describe Gas Tungsten Arc Welding (GTAW) theory and practices

Describe the power sources, characteristics, procedures, and performance of GTAW

Describe equipment, supplies, and materials used in Gas Tungsten Arc Welding (GTAW) procedures

Analyze a welding job's specifications and requirements and recommend GTAW procedures

Evaluate the benefits and limitations of GTAW

Describe the characteristics of a quality weld

Describe the factors involved in a quality weld (material condition, current, arc length, travel speed)

Evaluate weld quality based on operator/equipment (material condition, current, arc length, travel speed)
Describe destructive and nondestructive testing methods used in determining weld quality

Evaluate weld quality using destructive and nondestructive testing procedures

Describe common problems associated with the various welding practices (GTAW)

Describe advanced problems associated with the various welding practices (GTAW)

Describe welding theory for GTAW procedures

Perform setup and startup procedures for GTAW

Perform entry-level welding procedures using GTAW

Evaluate GTAW equipment during the welding process for developing problems and recommend / make repairs
Describe basic problems in GTAW equipment and recommend / repair per industry / manufacturer's recommendations

Describe the various assembly methods used in the welding environment (welding, mechanical fastening, mechanical force, etc.)

NC3-PRGM-2023.6-V1

Copyright © 2023, Lincoln Global. U/LINC 2()

INSTRUCTION ENGINEERED by LINCOLN ELECTRIC

Return to TOC Page 2




Advanced Gas Tungsten Arc Welding (GTAW)

ADV1.1
ADV1.2

ADV1.3

ADV1.4
ADV1.5
ADV1.6
ADV1.7
ADV1.8
ADV2.1
ADV2.3
ADV2.5
ADV2.7
ADV2.8
ADV2.9

S B ) B B 8 M2
1
2
3
4
5
6
7
8
9

Describe the welding equipment and procedures needed for welding advanced materials (e.g., Stainless)
Evaluate the benefits and limitations of welding equipment and systems for advanced materials

Analyze the impact of systems required for welding advanced materials on the various employment sectors, including the transportation,
manufacturing and service sectors (including the marine environment

Describe the safety concerns, practices and procedures of welding advanced materials
Demonstrate safety using welding equipment for advanced materials

Prepare the welding materials and equipment for advanced materials welding

Perform welding procedures using advanced welding materials

Evaluate the materials, procedures and welds when using advanced materials and recommend/make corrections
Perform fillet welds in the vertical (3F) position using GTAW

Perform groove welds in the vertical (3G) position using GTAW

Perform a lap joint in the 3F position using GTAW

Perform a T joint in the 3F position using GTAW

Perform a T joint in the 4F position using GTAW

Perform a butt joint in the 3F position using GTAW

Principles of GTAW (GEN1.3, GEN1.5, GEN1.7,
ADV4.1)

GTAW Equipment (GEN1.4)

GTAW Torch Nomen-
clature

GTAW Equipment

GTAW Electrodes and

GTAW Electrodes and Consumables
Consumables

GTAW Techniques (GEN1.3, GEN1.5, GEN1.7,
GEN4.3, GEN4.6)

GTAW MAINTENANCE AND REPAIR (GENG6.6,
AWS3.2.7.2)

GTAW Techniques

GTAW Maintenance
and Repair

Advanced Power

Advanced Power Source Variables .
Source Variables

Welding With Alumi-
num Alloys

Welding With Stainless
Steel Alloys

GTAW Alloys Parame-
ters Lab Activity

GTAW Aluminum

GTAW of Stainless Steel Alloys

GTAW of Carbon Steels and Metal Alloys

Highlighted material is covered in the Train-the-Trainer.
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Advanced Gas Tungsten Arc Welding (GTAW)
s R

Carbon Steel

4010114 ER70S-6 Stringer Bead 10 ga.

4060314 ER70S-6 2F (Horizontal) Lap 10 ga.

4050114 ER70S-6 2F (Horizontal) T-Joint 10 ga.

4050222 ER70S-6 2F (Horizontal) T-Joint (multi-pass) 10 ga.

4090322 ER70S-6 3F (Vertical Up) T-Joint (multi-pass) 10 ga.

4170422 ER70S-6 1G Square groove w/o backing (single pass)

4250322 ER70S-6 3G (Vertical up) Square groove w/o backing (multi-pass)
Stainless Steel

4060214 ER308/308L 2F (Horizontal) Lap 10 ga.

4050714 ER308/308L 2F (Horizontal) T-Joint 10 ga.

4050822 ER308/308L 2F (Horizontal) T-Joint (multi-pass) 10 ga.

4090422 ER308/308L 3F (Vertical up) T-Joint (multi-pass) 10 ga.

4170522 ER308/308L 1G Square groove w/o backing (single pass)
Aluminum

4060114 ER4043 2F (Horizontal) Lap 10ga.

4050414 ER4043 2F (Horizontal) T-Joint 10 ga.

4050522 ER4043 2F (Horizontal) T-Joint (multi-pass)

4090522 ER4043 3F (Vertical up) T-Joint (multi-pass)

4170614 ER4043 1G Square groove w/o backing (single pass)

Highlighted material is covered in the Train-the-Trainer.
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Thermal Cutting: Oxyfuel Cutting (OFC)

Competencies

AWS EG 2.0:2017

3.2.8.1
3.2.8.2
3.2.8.3
3.2.8.4
3.2.8.5
3.2.8.6
3.2.8.7

3.2.8.8

CUT 1.1

CUT1.2
CUT1.3
CUT1.4
CUT1.5
CUT 1.6
CuT1.7
CUT1.8
CUT1.9
CUT1.10
CUT 1.1
CUT 1.12
CUT1.13
CUT 2.1

Cut2.2

Cut2.3

Cut 24
CUT 2.5

CUT 2.6
Cut2.7

Ccut 2.8
CuT 2.9
CuT 2.10
CuT 2.11
CUT 2.12
CUT 2.13

Performs safety inpsections of manual OFC equipment and accessories.

Makes minor external repairs to manual OFC equipment and accessories.

Sets up for manual OFC operations on carbon steel.

Operates manual OFC operations on carbon steel.

Performs straight, square edge cutting operations in the flat and horizontal positions on carbon steel.
Performs shape, square edge cutting operations in the flat and horizontal positions on carbon steel.
Performs straight, bevel edge cutting operations in the flat and horizontal positions on carbon steel.

Performs scarfing and gouging operations to remove base and weld metal in the flat and horizontal positions on
carbon steel.

Lincoln Electric

Describe material layout and setup for the various manual cutting processes in the welding environment.

Describe the various manual cutting processes in the welding environment.

Evaluate cutting needs in the welding environment and select the correct cutting method.

Describe preparing base metals for the various manual cutting processes in the welding environment.

Lay out and prepare metals for the various manual cutting processes in the welding environment.

Describe basic maintenance needs for the various manual cutting equipment in the welding environment.

Evaluate basic maintenance needs for the various manual cutting equipment in the welding environment.

Perform basic maintenance on the various manual cutting equipment in the welding environment.

Perform basic straight cutting/shapes using the various manual cutting processes in the welding environment.
Perform advanced freehand/curved/beveled cuts using the various manual cutting processes in the welding envirnoment.
Describe cutting/gouging/material removing errors for various manual cutting processes in the welding environment.
Evaluate cut materials for fit and correct errors using the appropriate method (back gouging, scarfing) and manual cutting process (OFC).
Evaluate cutting/gouging/material removing process errors and make corrections.

Describe specific safety considerations to the oxyfuel cutting (OFC) process.

Evaluate the Oxyfuel cutting/gouging environment for safety concerns and report/recommend corrections.

Describe the oxyfuel cutting (OFC) process.

Describe the tools, equipment and materials used in oxyfuel cutting (OFC).

Set up oxyfuel cutting (OFC) equipment.

Prepare materials to be cut/gouged/removed with oxyfuel cutting (OFC).

Perform cutting with oxyfuel cutting (OFC).

Perform gouging with oxyfuel cutting (OFC).

Describe the metal properties to be cut/gouged/removed with oxyfuel cutting (OFC).

Evaluate the metal properties to be cut/gouged/removed with oxyfuel cutting (OFC).

Select the proper OFC equipment and materials based on metal properties and needed process.

Describe correct torch procedures, including lighting, adjusting, turning off and shutting down system.

Perform correct torch procedures, including lighting, adjusting, turning off and shutting down system.

NC3-PRGM-2023.6-V1
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Thermal Cutting: Oxyfuel Cutting (OFC)

OFC Safety Inspection OFC Safety Inspection
2 OFC Introduction 1 OFC Introduction ° . . ° ° 2 1
3 OFC Set-Up 1 OFC Set-Up . o ° o . 4 1
4 OFC Flames 1 Developing OFC Flames o o o ° ° 3 2
Oxyfuel Cutting

Required Cuts
Notch cut
Bevel cut

Square cutout

Circle cut

Highlighted material is covered in the Train-the-Trainer.
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Thermal Cutting: Plasma Arc Cutting (PAC)

Competencies

AWS EG 2.0:2017

3.3.8.1
3.3.8.2
3.3.8.3
3.3.84

3.3.85

3.3.8.6

CUT 1.1
CUT1.2
CUT1.3
CUT1.4
CUT1.5
CUT 1.6
CUT1.7
CUT1.8
CUT1.9
CUT1.10
CUT 1.1
CUT 1.12
CUT1.13
CUT 4.1
CUT 4.2
CUT 4.3
CUT 4.4
CUT 4.5
CUT 4.6
CUT 4.7
CUT 4.8
CUT 4.9
CUT 4.10
CUT 4.11

Lincoln Electric

Performs safety inspections of manual PAC equipment and accessories.

Makes minor external repairs to manual PAC equipment and accessories.

Sets up for manual PAC operations on carbon steel, austenitic stainless steel and aluminum.
Operates manual PAC operations on carbon steel, austenitic stainless steel and aluminum.

Performs straight, square edge cutting operations in the flat and horizontal positions on carbon steel, austenitic stainless steel and
aluminum.

Performs shape, square edge cutting operations in the flat and horizontal positions on carbon steel, austenitic stainless steel and
aluminum.

Describe material lay out and setup for the various manual cutting processes in the welding environment.

Describe the various manual cutting processes in the welding environment.

Evaluate cutting needs in the welding environment and select the correct cutting method.

Describe preparing base metals for the various manual cutting processes in the welding environment.

Lay out and prepare metals for the various manual cutting processes in the welding environment.

Describe basic maintenance needs for the various manual cutting equipment in the welding environment.

Evaluate basic maintenance needs for the various manual cutting equipment in the welding environment.

Perform basic maintenance on the various manual cutting equipment in the welding environment.

Perform basic straight cutting/shapes using the various manual cutting processes in the welding environment.
Perform advanced freehand/curved/beveled cuts using the various manual cutting processes in the welding environment.
Describe cutting/gouging/material removing errors for various manual cutting processes in the welding environment.
Evaluate cut materials for fit and correct errors using the appropriate method (back gouging, scarfing) and manual cutting process (PAC).
Evaluate cutting/gouging/material removing process errors and make corrections.

Describe specific safety considerations to the plasma arc cutting (PAC) process.

Evaluate the plasma arc cutting/gouging environment for safety concerns and report/recommend corrections.
Describe the plasma arc cutting process (PAC).

Describe the tools, equipment, and materials used in the plasma arc cutting (PAC) process.

Set up plasma arc cutting (PAC) equipment.

Prepare materials to be cut/gouged/removed with the plasma arc process.

Perform cutting with plasma arc cutting (PAC).

Perform gouging with plasma arc cutting (PAC).

Describe the metal properties to be cut/gouged/removed with the plasma arc process.

Evaluate the metal properties to be cut/gouged/removed with plasma arc process.

Select the proper plasma arc equipment and materials based on metal properties and needed process.

NC3-PRGM-2023.6-V1
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Thermal Cutting: Plasma Arc Cutting (PAC)

e kB )

PAC: Plasma - the Fourth State of Matter Consumable
Configuration

2 PAC Machine Set-Up 1 PAC Machine Set-Up o o o ° o 3 1

3 PAC Measurement and Lay out 1 IL’:;:oll\jllteasurement and ° . ° . . 3 3

Making Cuts With a
Guide

Measurement and
Layout Project

Required Cuts

Notch cut
Bevel cut
Square cutout

Circle cut

Highlighted material is covered in the Train-the-Trainer.
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Thermal Cutting: Air Carbon Arc Cutting (CAC-A)

Competencies
AWS EG 2.0:2017
3.2.8.4.1 Performs safety inspections of manual CAC-A equipment and accessories.
3.2.8.4.2 Makes minor external repairs to manual CAC-A equipment and accessories.
3.28.4.3 Sets up for manual CAC-A scarfing and gouging operations on carbon steel.
32844 Operates manual CAC-A equipment on carbon steel.
3.28.45 Performs scarfing and gouging operations to remove base and weld metal, in the flat and horizontal positions, on carbon steel.
CUT 3.1 Describe specific safety considerations to the air carbon arc cutting (CAC-A) process.
CUT 3.2 Evaluate the CAC-A cutting/gouging environment for safety concerns and report/recommend corrections.
CUT 3.3 Describe the air carbon arc cutting (CAC-A) process.
CUT 3.4 Describe the tools, equipment and materials used in the air carbon cutting (CAC-A) process.
CUT 3.5 Set up air carbon arc cutting (CAC-A) equipment.
CUT 3.6 Prepare materials to be cut/gouged/removed with CAC-A.
CUT 3.7 Perform cutting with air carbon arc cutting (CAC-A).
CUT 3.8 Perform gouging with air carbon arc cutting (CAC-A).
CUT 3.9 Describe the metal properties to be cut/gouged/removed with CAC-A.
CUT 3.10 Evaluate the metal properties to be cut/gouged/removed with CAC-A.
CUT 3.11 Select the proper CAC-A equipment and materials based on metal properties and needed process.
I ™ Y T RN A T
1 Principles of Air Carbon Arc Cutting
2 Air Carbon Arc Cutting Equipment and Set-Up | 1 (s::&: Equipmentand | | | | | | o | 4
3 Air Carbon Arc Cutting Techniques 1 CAC-A Techniques o o ° o o 0 1
Required Cuts
Back gouge
Pierced hole
Bevel cut

Highlighted material is covered in the Train-the-Trainer.

NC3-PRGM-2023.6-V1 Return to TOC Page 3 Copyright © 2023, Lincoln Global. U/LINC D7/

INSTRUCTION ENGINEERED by LINCOLN ELECTRIC




Basic Welding Print Reading

Competencies
AWS EG 2.0:2017
3.2.3.1 Interprets basic elements of a drawing or sketch.
3.2.3.2 Interprets welding symbols information.
3.2.3.3 Fabricates parts from a drawing or sketch.
Lincoln Electric
SYM 1.1 Identify welding symbols.
SYM 1.2 Interpret welding symbols.
SYM 1.3 Evaluate the application of welding symbols and recommend/make corrections.
Identify basic drafting elements used in the welding environment (alphabet of lines, dimensions, scales, notes, title block, specifications,
SYM 2.1
ANSI, AWS, etc.).
Interpret basic drafting elements used in the welding environment (alphabet of lines, dimensions, scales, notes, title block, specifications,
SYM 2.2
ANSI, AWS, etc.).
Evaluate basic drafting elements used in the welding environment (alphabet of lines, dimensions, scales, notes, title block, specifications,
SYM 2.3 .
ANSI, AWS, etc.) and recommend/make corrections.
SYM 2.4 Identify elements of a design/fabrication/assembly prints used in the welding environment.
SYM 2.5 Interpret elements of a design/fabrication/assembly prints used in the welding environment.
SYM 2.6 Evaluate the elements of a design/fabrication/assembly prints used in the welding environment and recommend/
’ make corrections.
SYM 2.7 Identify the various views and projections used in the welding environment (orthographic, multiview, sectional, isometric, pictorial,
. perspective, etc.).
SYM 2.8 Interpret the various views and projections used in the welding environment (orthographic, multiview, sectional, isometric, pictorial,
’ perspective, etc.).
SYM 2.9 Evaluate the various views and projections used in the welding environment (orthographic, multiview, sectional,
) isometric, pictorial, perspective, etc.) and recommend/make correction.
SYM 2.10 Identify welding stock/material characteristics on design/fabrication/assembly prints in the welding environment.
SYM 2.11 Interpret welding stock/material characteristics from design/fabrication/assembly prints in the welding environment.
SYM 2.12 Evaluate welding stock/material characteristics from design/fabrication/assembly prints in the welding environment and recommend/
) make corrections.
SYM 3.1 Create a preliminary sketch used in the welding environment.
SYM 3.2 Interpret a preliminary sketch used in the welding environment.
SYM 3.3 Create a design/fabrication/assembly print used in the welding environment.
SYM 3.4 Interpret a design/fabrication/assembly print used in the welding environment.
SYM 3.5 Evaluate a design/fabrication/assembly print used in the welding environment and recommend/make corrections.
SYM 4.1 Identify dimensioning and tolerancing symbols and elements used in the welding environment.
SYM 4.2 Interpret dimensioning and tolerancing symbols and elements used in the welding environment.
SYM 4.3 Create dimensioning and tolerancing elements for a welding project to be constructed in the welding environment.
SYM 4.4 Evaluate the dimensions and tolerances of a welding design/print and recommend/make corrections.
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Basic Welding Print Reading

Line Interpretation and Basic Views Line Interpretation and

Basic Views
2 Additional Views 2 . . . ° . 2 0
3 Sectioning 2 . . . . . 1 0
4 Assembly Drawings 2 o ° o o o 2 0
5 Dimensioning and Tolerancing 2 _?;:::::l‘i’:;"g and . . . . . 2 1
6 Additional Print Information 2 . . . o . 2 0
7 Structural Shapes 2 Structural Shapes o o o ° ° 1 1
8 Basic Joints and Process Abbreviations 2 . . . o . 1 0
9 Fillet Weld Symbols 2 . . . ° . 2 0
10 Groove Weld Symbols 2 . . . o . 1 0

Highlighted material is covered in the Train-the-Trainer.
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Welding Math and Measurement

Competencies
AWS EG 3.0:2017
3.3.1.1 Performs basic mathematical functions with fractions and mixed numbers.
3.3.1.2 Converts fractions to decimals and performs basic mathematical functions with decimals.
33.1.3 Reads a rule in U.S. Gustomary and metric units, performs linear measurements and calculates the area of shapes.
33.14 Calculates the volume and weight associated with different shapes.
3.3.15 Converts U.S. Customary units to metric units, and vice versa.
Lesson Title
1 Math in the Workplace 2 o o o 0
Addition and
2 Addition and Subtraction of Fractions 2 | Subtraction of o o ° 1 1
Fractions
3 Addition and Subtraction of Mixed Fractions 2 ° o ° 2 0
4 x:l:i:);:::tion of Fractions and Mixed 2 . . . 1 0
5 Division of Fractions and Mixed Fractions 2 ° ° ° 1 0
6 Conversion of Fractional Inch to Decimal Inch 2 . . . 1 0
7 Addition and Subtraction of Decimals 2 ° o ° 1 0
8 Multiplication and Division of the Decimal 2 . . . 1 0
Inch
9 Conversion of Decimals to Closest Fractional 2 R R R 1 0
Inch
10 Introduction to Dimensional Analysis 2 ° ° ° 1 0
1 g:(i:;?eg:rgz:l‘:::;al Analysis in Welding 2 R R R 1 0
12 Conversion of Angles to Decimal Degrees 2 ° o ° 1 0
13 Calculating Perimeter and Area of Objects 2 ° ° ° 1 0
14 Calculating Volume of Objects 2 ° . ° 1 0
15 Calculating Material Weights 2 o o o 1 0
16 Measurement 2 Measurement . . . . . 2 1
17 Metric System for Welders . . . . . 1 1
18 Visual Weld Inspection Tools ntroduction fo eld A N O e T
Intermediate Tools for
Weld Inspection
Specialized Tools

Highlighted material is covered in the Train-the-Trainer.
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Fabrication I

Competencies

3.3.14.1.1
3.3.14.1.2
3.3.14.14
3.3.14.21
3.3.14.23
3.3.14.24

FAB 1.1
FAB 2.1
FAB 3.1
FAB 4.1
FAB 5.1
FAB 7.1
FAB 7.5
FAB 7.6
FAB 8.1
FAB 8.2
FAB 9.5
FAB 9.13

6

7

Lincoln Electric

Lesson Title / Level - Activity Title mnmm HO(#)

AWS EG 2.0:2017

Follows safe operating procedures

Selects shop equipment

Selects layout tools

Performs calculations related to parts preparation and component assembly
Prepares a materials list

Selects materials

Describe hand tool safety in the welding environment

Describe power tool safety in the welding environment

Describe hand tools and their use in the welding environment

Describe power tools and their use in the welding environment

Describe power/manual equipment and its use in the welding environment

Describe the role of the Bill of Materials and various prints/documents in the material layout process
Describe how to calculate for amount of materials/stock needed for a project in the welding environment
Calculate amount of materials/stock needed for a project in the welding environment

Identify and describe materials and stock used in the welding environment

Select correct materials and stock based on the Bill of Materials, various prints/documents, and/or needs of the design
Describe how to cut various metal stocks used in the welding environment

Describe how to drill various metal stocks used in the welding environment

Introduction to Fabrication Hand Tools

Introduction to Fabrication Plans 1 o o o o ° 1
Measurement 1 . . ° . . 2 .
Reading Plans and Drawings 1 Readl_ng AL o ° . o ° 2 .

Drawings
Drawing a Plan 1 . . . . . 1
. . . . Developing the Cut List

Developing a Cut List and Bill of Materials 1 and Bill of Materials . . . . . 1 .
Introduction to Fabrication Shop Equipment 1 o ° ° ° o 1

Highlighted material is covered in the Train-the-Trainer.
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Fabrication II
]

Competencies
AWS EG 2.0:2017
3.3.14.141 Follows safe operating procedures
3.3.14.1.2 Selects shop equipment
3.3.1413 Sets up shop equipment
33.14.1.4 Selects layout tools
3.3.1415 Operates shop equipment
3.3.14.21 Performs calculations related to parts preparation and component assembly
3.3.14.23 Prepares a materials list
3.3.14.24 Selects materials
3.3.14.25 Lays out materials
3.3.14.3.2 Performs drilling, punching or boring operations
3.3.14.3.3 Performs shearing and cutting operations
3.3.14.34 Fits up parts or assemblies
FAB 1.1 Describe hand tool safety in the welding environment
FAB 1.2 Practice hand tool safety in the welding environment
FAB 1.3 Evaluate hand tool safety in the welding environment
FAB 1.4 Advocate for hand tool safety in the welding environment
FAB 2.1 Describe power tool safety in the welding environment
FAB 2.2 Practice power tool safety in the welding environment
FAB 2.3 Evaluate power tool safety in the welding environment
FAB 2.4 Advocate for power tool safety in the welding environment
FAB 3.1 Describe hand tools and their use in the welding environment
FAB 3.2 Evaluate hand tool needs and use in the welding environment
FAB 3.4 Use grinding-based hand tools in the welding environment
FAB 3.7 Use measuring-based hand tools in the welding environment
FAB 3.8 Evaluate stock, materials and fabrication needs in the welding environment and select the correct hand tools
FAB 4.1 Describe power tools and their use in the welding environment
FAB 4.2 Evaluate power tool needs and use in the welding environment
FAB 4.4 Use grinding-based power tools in the welding environment
FAB 4.7 Evaluate stock, materials and fabrication needs in the welding environment and select the correct power tools
FAB 5.1 Describe power/manual equipment and its use in the welding environment
FAB 5.2 Evaluate power/manual equipment and its use in the welding environment
FAB 5.3 Use cutting-based power equipment in the welding environment
FAB 5.4 Use grinding-based power equipment in the welding environment
FAB 5.7 Evaluate stock, materials and fabrication needs in the welding environment and select the correct power and/or manual equipment
FAB 7.1 Describe the role of the Bill of Materials and various prints/documents in the material layout process
FAB 7.5 Describe how to calculate for amount of materials/stock needed for a project in the welding environment
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Fabrication II
]

FAB 7.6 Calculate amount of materials/stock needed for a project in the welding environment

FAB 7.7 Lay out materials/stock based on Bill of Materials and various prints/documents

FAB 7.8 Evaluate amount of materials/stock used for a project and recommend/perform corrective action

FAB 8.1 Identify and describe materials and stock used in the welding environment

FAB 8.2 Select correct materials and stock based on the Bill of Materials, various prints/documents, and/or needs of the design
FAB 8.3 Evaluate materials/stock used for fabrication and recommend/perform corrective action

FAB 9.5 Describe how to cut various metal stocks used in the welding environment

FAB 9.6 Cut various metal stocks used in the welding environment

FAB 9.7 Evaluate metal-cutting needs by material stock/situation and recommend action

FAB 9.13 Describe how to drill various metal stocks used in the welding environment

FAB 9.14 Drill various metal stocks used in the welding environment

FAB 9.15 Evaluate metal-drilling needs by material stock/situation and recommend action

FAB 9.16 Inspect drilled material stock and recommend/perform corrective action

FAB 10.4 Evaluate the assembly sequence in a welding environment and recommend/perform corrective action

Order Lesson Title / Level - Activity Title mnmm HO(#)

Introduction to Fabrication Hand Tools

2 Introduction to Fabrication Plans 1 o ° ° ° ° 1

3 Reading Plans and Drawings 1 Readl.ng Plans and o . ° . . 2 .
Drawings

4 Drawing a Plan 1 o . . . . 1

. . . . Developing the Cut List

5 Developing a Cut List and Bill of Materials 1 and Bill of Materials o o ° o o 1 o

6 Introduction to Fabrication Shop Equipment 1 o o o o o 1

7 Using Fabrication Hand Tools 2 Fabrication Hand Tools o o ° o o 3 o

8 Using Fabrication Shop Equipment 2 Usu!g HancEtonhop o ° . . . 7 .
Equipment

9 Principles of Project Design 2 Prln_c iples of Project . . ° . ° 1 .
Design

10 Loads and Static Forces 2 Loads and Static Forces | ° o ° ° 1 o

1 Strength of Materials 2 ° ° ° ° ° 1

12 Principles of Fabrication Quality 2 o ° ° o o 4

13 Cost Analysis 2 Cost Analysis ° . ° ° ° 1 °

14 Material Preparation for Fabrication 2 Mate:nal. LRl S o ° ° ° o 1 °
Fabrication

Highlighted material is covered in the Train-the-Trainer.
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API Introductory Pipe Welding

Competencies
AWS EG 3.0:2017
3.2.7.1 Performs safety inspection, operator maintenance, sets up, and operates SMAW equipment.
3273 Makes multiple pass groove welds in the 2G (visual inspection only) and 5G positions on carbon steel pipe, with and without backing ring.
3.35.5 Performs straight, square edge cutting operations on carbon steel pipe, with the pipe axis in the horizontal and vertical positions.
3.25.1.6 Performs straight, bevel edge cutting operations on carbon steel pipe, with the pipe axis in the horizontal and vertical positions.
3.25.21 Performs straight, square edge cutting operations in the flat position on carbon steel pipe using a pipe beveller.
3.25.2.2 Performs straight, bevel edge cutting operations in the flat position on carbon steel pipe using a pipe beveller.
3.3.3.1 Possesses a working knowledge of the major welding codes.
3.2.3.1 Interprets basic elements of a drawing or sketch.
3.2.3.2 Interprets welding symbol information.
ADV 3.2 Identify pipe properties (including composition and schedule) to be welded and select correct welding materials and equipment.
ADV 3.3 Prepare pipe/materials to be welded, including setup and cleaning.
ADV 3.4 Describe the setup and startup procedures for pipe welding using SMAW.
ADV 3.4 Describe pipe welding procedures for SMAW.
ADV 3.5 Perform setup and startup procedures for pipe welding for SMAW.
ADV 3.6 Perform pipe welding procedures using SMAW in all positions.
ADV 3.7 Evaluate setup and startup procedures for pipe welding using SMAW and recommend/make corrections.
ADV 3.8 Evaluate pipe welding procedures using SMAW and recommend/make corrections.
SYM 1.1 Identify welding symbols.
SYM 1.2 Interpret welding symbols.
CUT 2.6 Prepare materials to be cut/gouged/removed with Oxyfuel Cutting (OFC).
CUT 2.7 Perform cutting with Oxyfuel Cutting (OFC).
I T T N N A NI
Grinder Safety Grinder Safety
2 Introduction to SMAW Pipe Introduction to SMAW Pipe . . ° o . 2 °
3 SMAW Pipe Preparation and Fit-Up SMAW Pipe Preparation and Fit-Up o ° o o o 3 2
SMAW Pipe Beveling Lab Activity
4 | SMAW Pipe Techniques mmq’::: Techniques: Weave o | . e | o | o | 4| 2
SMAW Techniques and Hold Points
5 Vision and Body Position in Welding Vision and Body Position in Welding o o ° o o 1 o
6 Discontinuities and Defects in Pipe Welding \I,J\;:ﬁioi:;inumes and Defects in Pipe . . . . . 1 .
7 SMAW Equipment for Pipe Welding Engine Drive Inspection Lab Activity o ° ° o o 1 o
8 Pipe Welding Symbols o o o o o
9 OFC: Types of Flames Developing OFC Flames Lab Activity o ° ° o o 2 3
Oxyfuel Cutting: Lab Activity

Required Welds

1350121 E6010 5G 6 in. SCH40

Highlighted material is covered in the Train-the-Trainer.
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API Intermediate Pipe Welding

Competencies
AWS EG 3.0:2017

3.2.7.1 Performs safety inspection, operator maintenance, sets up, and operates SMAW equipment.

3273 Makes multiple pass groove welds in the 6G position on carbon steel pipe, with and without backing ring.

3.35.5 Performs straight, square edge cutting operations on carbon steel pipe, with the pipe axis in the horizontal and vertical positions.
3.25.1.6 Performs straight, bevel edge cutting operations on carbon steel pipe, with the pipe axis in the horizontal and vertical positions.
3.25.21 Performs straight, square edge cutting operations in the flat position on carbon steel pipe using a pipe beveller.
3.25.2.2 Performs straight, bevel edge cutting operations in the flat position on carbon steel pipe using a pipe beveller.

3.3.3.1 Possesses a working knowledge of the major welding codes.

3.2.3.1 Interprets basic elements of a drawing or sketch.

3.2.3.2 Interprets welding symbol information.

ADV 3.2 Identify pipe properties (including composition and schedule) to be welded and select correct welding materials and equipment.

ADV 3.3 Prepare pipe/materials to be welded, including setup and cleaning.

ADV 3.4 Describe the setup and startup procedures for pipe welding using SMAW.

ADV 3.4 Describe pipe welding procedures for SMAW.

ADV 3.5 Perform setup and startup procedures for pipe welding for SMAW.

ADV 3.6 Perform pipe welding procedures using SMAW in all positions.

ADV 3.7 Evaluate setup and startup procedures for pipe welding using SMAW and recommend/make corrections.

ADV 3.8 Evaluate pipe welding procedures using SMAW and recommend/make corrections.
SYM 1.1 Identify welding symbols.
SYM 1.2 Interpret welding symbols.
CUT 2.6 Prepare materials to be cut/gouged/removed with Oxyfuel Cutting (OFC).
CUT 2.7 Perform cutting with Oxyfuel Cutting (OFC).
I T T N N A NI
Grinder Safety Grinder Safety

2 Introduction to SMAW Pipe Introduction to SMAW Pipe . . ° o . 2 °

3 SMAW Pipe Preparation and Fit-Up SMAW Pipe Preparation and Fit-Up o ° o o o 3 2
SMAW Pipe Beveling Lab Activity

4 | SMAW Pipe Techniques mmq’::: Techniques: Weave o | . e | o | o | 4| 2
SMAW Techniques and Hold Points

5 Vision and Body Position in Welding Vision and Body Position in Welding o o ° o o 1 o

6 Discontinuities and Defects in Pipe Welding \I,J\;:ﬁioi:;inumes and Defects in Pipe . . . . . 1 .

7 SMAW Equipment for Pipe Welding Engine Drive Inspection Lab Activity o ° ° o o 1 o

8 Pipe Welding Symbols o o o o o

9 OFC: Types of Flames Developing OFC Flames Lab Activity o ° ° o o 2 3
Oxyfuel Cutting: Lab Activity

Required Welds

1370121 E6010 6G 6 in. SCH40

Highlighted material is covered in the Train-the-Trainer.
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ASME Introductory Pipe Welding

Competencies
AWS EG 3.0:2017
3.2.7.1 Performs safety inspection, operator maintenance, sets up, and operates SMAW equipment.
3273 Makes multiple pass groove welds in the 2G and 5G (visual inspection only) positions on carbon steel pipe, with and without backing ring.
3.35.5 Performs straight, square edge cutting operations on carbon steel pipe, with the pipe axis in the horizontal and vertical positions.
3.25.1.6 Performs straight, bevel edge cutting operations on carbon steel pipe, with the pipe axis in the horizontal and vertical positions.
3.25.21 Performs straight, square edge cutting operations in the flat position on carbon steel pipe using a pipe beveller.
3.25.2.2 Performs straight, bevel edge cutting operations in the flat position on carbon steel pipe using a pipe beveller.
3.3.3.1 Possesses a working knowledge of the major welding codes.
3.2.3.1 Interprets basic elements of a drawing or sketch.
3.2.3.2 Interprets welding symbol information.
ADV 3.2 Identify pipe properties (including composition and schedule) to be welded and select correct welding materials and equipment.
ADV 3.3 Prepare pipe/materials to be welded, including setup and cleaning.
ADV 3.4 Describe the setup and startup procedures for pipe welding using SMAW.
ADV 3.4 Describe pipe welding procedures for SMAW.
ADV 3.5 Perform setup and startup procedures for pipe welding for SMAW.
ADV 3.6 Perform pipe welding procedures using SMAW in all positions.
ADV 3.7 Evaluate setup and startup procedures for pipe welding using SMAW and recommend/make corrections.
ADV 3.8 Evaluate pipe welding procedures using SMAW and recommend/make corrections.
SYM 1.1 Identify welding symbols.
SYM 1.2 Interpret welding symbols.
CUT 2.6 Prepare materials to be cut/gouged/removed with Oxyfuel Cutting (OFC).
CUT 2.7 Perform cutting with Oxyfuel Cutting (OFC).
I T T N N A NI
Grinder Safety Grinder Safety
2 Introduction to SMAW Pipe Introduction to SMAW Pipe . . ° o . 2 °
3 SMAW Pipe Preparation and Fit-Up SMAW Pipe Preparation and Fit-Up o ° o o o 3 2
SMAW Pipe Beveling Lab Activity
4 | SMAW Pipe Techniques mmq’::: Techniques: Weave o | . e | o | o | 4| 2
SMAW Techniques and Hold Points
5 Vision and Body Position in Welding Vision and Body Position in Welding o o ° o o 1 o
6 Discontinuities and Defects in Pipe Welding \IIJ\;zl‘:ioi:;inumes and Defects in Pipe . . . . . 1 .
7 SMAW Equipment for Pipe Welding Engine Drive Inspection Lab Activity o ° ° o o 1 o
8 Pipe Welding Symbols o o o o o
9 OFC: Types of Flames Developing OFC Flames Lab Activity o ° ° o o 2 3
Oxyfuel Cutting: Lab Activity

Required Welds

1220716 E6010 2G 6in. SCH40

Highlighted material is covered in the Train-the-Trainer.
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ASME Intermediate Pipe Welding

Competencies
AWS EG 3.0:2017

3.2.7.1 Performs safety inspection, operator maintenance, sets up, and operates SMAW equipment.

3273 Makes multiple pass groove welds in the 6G position on carbon steel pipe, with and without backing ring.

3.35.5 Performs straight, square edge cutting operations on carbon steel pipe, with the pipe axis in the horizontal and vertical positions.
3.25.1.6 Performs straight, bevel edge cutting operations on carbon steel pipe, with the pipe axis in the horizontal and vertical positions.
3.25.21 Performs straight, square edge cutting operations in the flat position on carbon steel pipe using a pipe beveller.
3.25.2.2 Performs straight, bevel edge cutting operations in the flat position on carbon steel pipe using a pipe beveller.

3.3.3.1 Possesses a working knowledge of the major welding codes.

3.2.3.1 Interprets basic elements of a drawing or sketch.

3.2.3.2 Interprets welding symbol information.

ADV 3.2 Identify pipe properties (including composition and schedule) to be welded and select correct welding materials and equipment.

ADV 3.3 Prepare pipe/materials to be welded, including setup and cleaning.

ADV 3.4 Describe the setup and startup procedures for pipe welding using SMAW.

ADV 3.4 Describe pipe welding procedures for SMAW.

ADV 3.5 Perform setup and startup procedures for pipe welding for SMAW.

ADV 3.6 Perform pipe welding procedures using SMAW in all positions.

ADV 3.7 Evaluate setup and startup procedures for pipe welding using SMAW and recommend/make corrections.

ADV 3.8 Evaluate pipe welding procedures using SMAW and recommend/make corrections.
SYM 1.1 Identify welding symbols.
SYM 1.2 Interpret welding symbols.
CUT 2.6 Prepare materials to be cut/gouged/removed with Oxyfuel Cutting (OFC).
CUT 2.7 Perform cutting with Oxyfuel Cutting (OFC).
I T T N N A NI
Grinder Safety Grinder Safety

2 Introduction to SMAW Pipe Introduction to SMAW Pipe . . ° o . 2 °

3 SMAW Pipe Preparation and Fit-Up SMAW Pipe Preparation and Fit-Up o ° o o o 3 2
SMAW Pipe Beveling Lab Activity

4 | SMAW Pipe Techniques mmq’::: Techniques: Weave o | . e | o | o | 4| 2
SMAW Techniques and Hold Points

5 Vision and Body Position in Welding Vision and Body Position in Welding o o ° o o 1 o

6 Discontinuities and Defects in Pipe Welding \I,J\;:ﬁioi:;inumes and Defects in Pipe . . . . . 1 .

7 SMAW Equipment for Pipe Welding Engine Drive Inspection Lab Activity o ° ° o o 1 o

8 Pipe Welding Symbols o o o o o

9 OFC: Types of Flames Developing OFC Flames Lab Activity o ° ° o o 2 3
Oxyfuel Cutting: Lab Activity

Required Welds

1360816 E6010/E7018 6G 6in. SCH40

Highlighted material is covered in the Train-the-Trainer.
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Submerged Arc Welding

Competencies
AWS EG 2.0:2017

None applicable

Lincoln Electric

ADV 13.1 Describe submerged welding equipment and procedures
ADV 13.4 Describe the safety concerns, practices and procedures of submerged arc welding equipment
ADV 13.5 Demonstrate safety using submerged arc welding equipment
ADV 13.6 Prepare the submerged arc welding system for welding procedures
ADV 13.7 Perform welding procedures usin the submerged arc welding system
T Y ™ R A T T
1 Principles of SAW 3 . . . . . 4
2 SAW Consumables 3 . . . . . 2
3 SAW Equipment 3 Drive Roll Removal and Installation o ° ° o o 4 o
4 SAW Techniques 3 | Horizontal and Flat Position Welds . . ° ° . 4 .
5 SAW Evaluation and Troubleshooting 3 "r’:(:i:;flzzts of Adjusting Welding o ° o ° o 2 °
6 SAW Maintenance and Repair 3 (s:::\(lzll(vlllas itntenance and Repair . . . . . 1 .
s Rwees
5010122 Building a Pad (multiple pass) 1/2 in.
5050122 2F (Horizontal) T-Joint (single pass) 1/2 in.
5170122 1G V-Groove Butt Joint (multiple pass) 1/2 in.

Highlighted material is covered in the Train-the-Trainer.
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GMAW Aluminum Welding

3.2.8.11
3.2.8.12
3.2.8.13

ADV 1.1
ADV 1.4
ADV 1.1
ADV 1.2
ADV 1.6
ADV 1.4

Competencies

AWS EG 2.0:2017
Sets up for GMAW spray transfer and operates GMAW equipment in spray transfer mode on aluminum plate.
Makes multiple pass fillet welds in the 1F and 2F positions on aluminum plate using GMAW spray transfer.

Makes multiple pass groove welds in the 1G position on aluminum plate with backing using GMAW spray transfer.

Lincoln Electric

Describe the welding equipment and procedures needed for welding advanced materials (GMAW-Spray Aluminum)
Describe the safety concerns, practices and procedures of welding advanced materials (GMAW Pulse Aluminum)
Describe the welding equipment and procedures needed for welding advanced materials (GMAW-Pulse Aluminum)
Evaluate the benefits and limitations of welding equipment and systems for advanced materials (GMAW-Pulse Aluminum)

Prepare the welding materials and equipment for advanced materials welding (GMAW-Pulse Aluminum)

Perform welding procedures using advanced welding materials (GMAW-Pulse or GMAW-Spray Aluminum)

Lesson Title Activity Title
GMAW Aluminum Welding
Required Welds
2050714 Pulse 2F (Horizontal) T-joint 10 ga.
2060214 Pulse 2F (Horizontal) Lap Joint 10 ga.
2090414 Pulse 3F (Vertical Up) T-joint 10 ga.
2210514 Pulse 2G (Horizontal) Groove 3/8 in.

Highlighted material is covered in the Train-the-Trainer.
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GMAW Stainless Steel Welding

Competencies
AWS EG 2.0:2017

3.2.8.11 Sets up for GMAW spray transfer and operates GMAW equipment in spray transfer mode on aluminum plate.
3.2.8.12 Makes multiple pass fillet welds in the 1F and 2F positions on aluminum plate using GMAW spray transfer.
3.2.8.13 Makes multiple pass groove welds in the 1G position on aluminum plate with backing using GMAW spray transfer.
ADV 1.4 Describe the safety concerns, practices, and procedures of welding advanced materials (GMAW-Pulse Stainless)
ADV 1.1 Describe the welding equipment and procedures needed for welding advanced materials (GMAW-Pulse Stainless)
ADV 1.2 Evaluate the benefits and limitations of welding equipment and systems for advanced materials (GMAW-Pulse Stainless)
ADV 15.1 Describe Short Circuit Transfer welding equipment and procedures.
ADV 16.1 Describe Spray Transfer welding equipment and procedures
ADV 1.6 Prepare the welding materials and equipment for advanced materials welding
ADV 1.7 Perform welding procedures using advanced welding materials
ADV 2.1 Perform fillet (F) welds in the vertical (3F) position
ADV 2.3 Perform groove (G) welds in the vertical (3G) position

Lesson Title - Activity Title “nm“ HO(#)

GMAW Stainless Steel Welding

Required Welds
2060222 Short Arc 2F (Horizontal) Lap Joint 10 ga.
2050122 Short Arc 2F (Horizontal) T-Joint 10 ga.
2051414 Pulse 2F (Horizontal) T-joint 10 ga.
2110314 Pulse 3F (Vertical Down) T-joint 10 ga.
2250614 Pulse 3G (Vertical Up) Groove 3/8 in.

Highlighted material is covered in the Train-the-Trainer.
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