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Welding Standards and Competencies 
Welding Technology/Welder (48.0508), Sheet Metal Technology/Sheetworking (48.0506)
Industry Standard: National Center for Construction Education & Research (NCCER) Welding, Levels 1 & 2, 5th edition (2015)
Note: MACTE has approved NCCER Core Curriculum and Welding 1 & 2 as an accepted standard.
Welding, Level 1:
Framework, Duties and Tasks:
1) Welding Safety
a) Describe basic welding processes, the welding trade, and training/apprenticeship programs.

i) Describe basic welding processes and the welding trade. 

ii) Describe NCCER standardized training and explain apprenticeship programs. 

b) Identify and describe personal protective equipment (PPE) related to the welding trade. 

i) Identify and describe body, foot, and hand protective gear. 

ii) Identify and describe ear, eye, face, and head protective gear. 

c) Identify and describe welding safety practices related to specific hazards or environments. 

i) Describe the importance of welding safety and identify factors related to accidents. 

ii) Describe basic welding safety practices related to the general work area. 

iii) Describe hot work permits and fire watch requirements. 

iv) Describe confined spaces and their related safety practices. 

v) Identify safety practices related to welding equipment. 

vi) Identify and describe respiratory hazards, respiratory safety equipment, and ways to ventilate welding work areas. 

vii) Explain the purpose of SDS/MSDS and how it is used. 

2) Oxyfuel Cutting

a) Describe oxyfuel cutting and identify related safe work practices. 

i) Describe basic oxyfuel cutting. 

ii) Identify safe work practices related to oxyfuel cutting. 

b) Identify and describe oxyfuel cutting equipment and consumables. 
i) Identify and describe various gases and cylinders used for oxyfuel cutting. 
ii) Identify and describe hoses and various types of regulators. 

iii) Identify and describe cutting torches and tips. 

iv) Identify and describe other miscellaneous oxyfuel cutting accessories. 

v) Identify and describe specialized cutting equipment. 

c) Explain how to setup, light, and shut down oxyfuel equipment. 

i) Explain how to properly prepare a torch set for operation. 

ii) Explain how to leak test oxyfuel equipment. 

iii) Explain how to light the torch and adjust for the proper flame. 

iv) Explain how to properly shut down oxyfuel cutting equipment. 

d) Explain how to perform various oxyfuel cutting procedures. 
i) Identify the appearance of both good and inferior cuts and their causes. 

ii) Explain how to cut both thick and thin steel. 

iii) Explain how to bevel, wash, and gouge. 

iv) Explain how to make straight and bevel cuts with portable oxyfuel cutting machines. 

e) Performance Tasks:

i) Set up oxyfuel cutting equipment. 

ii) Light and adjust an oxyfuel torch. 

iii) Shut down oxyfuel cutting equipment. 

iv) Disassemble oxyfuel cutting equipment. 

v) Change empty gas cylinders. 

vi) Cut shapes from various thicknesses of steel, emphasizing: straight line cutting, square shape cutting, piercing, beveling, cutting slot

vii) Perform washing.
viii) Perform gouging.
ix) Use a track burner to cut straight lines and bevels. 

3) Plasma Arc Cutting

a) Explain plasma arc cutting processes and identify related safety precautions. 

i) Describe the plasma arc cutting processes. 

ii) Identify safety practices related to plasma arc cutting. 

b) Identify and describe plasma arc cutting equipment. 

i) Identify and describe plasma arc power units. 

ii) Identify and describe plasma arc torches and accessories. 

iii) Identify and describe plasma arc cutting gases and gas control devices. 

c) Describe how to set up, safely operate, and care for plasma arc cutting equipment. 

i) Describe how to set up plasma arc cutting equipment and the adjacent work area. 

ii) Describe how to safely operate plasma arc cutting equipment. 

iii) Describe how to care for plasma arc cutting equipment. 

d) Performance Tasks:

i) Set up plasma arc cutting equipment. 

ii) Set the amperage and gas pressures or flow rates for the type and thickness of metal to be cut using plasma arc equipment. 

iii) Square-cut metal using plasma arc equipment. 

iv) Bevel-cut metal using plasma arc equipment. 

v) Pierce and cut slots in metal using plasma arc equipment. 

vi) Dismantle and store the equipment. 

4) Air-Carbon Cutting and Gouging

a) Define air-carbon arc cutting and identify the related equipment and consumables. 

i) Define air-carbon arc cutting. 

ii) Identify and describe air-carbon arc cutting equipment. 

iii) Identify and describe various types of electrodes. 

iv) Identify safety practices related to air-carbon arc cutting. 

b) Describe how to set up, safely operate, and care for air-carbon arc cutting equipment. 
i) Describe how to prepare the equipment and work area for air-carbon arc cutting. 

ii) Describe how to wash and gouge metals. 

iii) Describe how to care for air-carbon arc cutting equipment. 

c) Performance Tasks:

i) Select and install air-carbon arc cutting electrodes. 

ii) Prepare the work area and air-carbon arc cutting equipment for safe operation. 

iii) Use air-carbon arc cutting equipment for washing. 

iv) Use air-carbon arc cutting equipment for gouging. 

v) Perform storage and housekeeping activities for air-carbon arc cutting equipment. 

5) Base Metal Preparation

a) Identify safety practices related to preparing base metals and describe basic cleaning procedures. 

i) Identify safety practices related to preparing base metals. 

ii) Describe the basic properties and types of carbon and stainless steel. 

iii) Describe basic metal cleaning procedures and concerns. 

b) Identify and describe basic weld joint design and types of welds.

i) Identify and describe the loads that are routinely placed on weld joints. 

ii) Identify and describe the various types of weld joints. 

iii) Describe a welding procedure specification (WPS) and the information it provides. 

c) Describe how to prepare joints for welding. 

i) Describe how to mechanically prepare joints for welding. 

ii) Describe how to thermally prepare joints for welding. 

d) Performance Tasks:

i) Mechanically or hand-grind a bevel on the edge of a ¼”- to ¾”-thick mild steel plate (6 to 20 mm metric plate) at 22 ½ degrees. 

ii) Thermally bevel the edge of a ¼”- to ¾”-thick mild steel plate (6 to 20 mm metric plate) at 22 ½ degrees. 

6) Weld Quality

a) Identify and describe the various code organizations that apply to welding and their basic elements. 

i) Identify the various welding code organizations and their sponsoring organizations. 

ii) Identify and describe the basic provisions of welding codes. 

b) Identify and describe weld discontinuities and their causes. 
i) Identify and describe discontinuities related to porosity and inclusions. 

ii) Identify and describe discontinuities that result in cracking. 

iii) Identify and describe discontinuities related to joint penetration, fusion, and undercutting. 

iv) Identify and describe acceptable and unacceptable weld profiles. 

c) Describe various non-destructive and destructive weld examination practices. 

i) Describe basic visual inspection methods including measuring devices and liquid penetrants. 

ii) Describe magnetic particle and electromagnetic inspection processes. 

iii) Describe the radiographic and ultrasonic inspection processes. 

iv) Describe destructive testing processes. 

d) Describe the welder performance testing process. 

i) Describe the qualification of welders by position. 

ii) Describe welder qualification testing to meet American Welding Society (AWS) and American Society of Mechanical Engineers (ASME) requirements. 

iii) Describe the process for completing a weld test. 

e) Performance Task:

i) Perform a visual inspection VT) on a fillet and/or groove weld and complete an inspection report. 

7) SMAW – Equipment and Setup

a) Identify SMAW-related safety practices and explain how electrical characteristics apply to SMAW. 

i) Define SMAW and identify related safety practices. 

ii) Explain how various current characteristics apply to SMAW. 

b) Identify and describe SMAW equipment. 

i) Identify and describe various types of SMAW machines. 

ii) Identify and describe SMAW welding cable and connectors. 

iii) Identify common tools used to clean a weld. 

c) Explain how to set up and start SMAW equipment. 

i) Explain how to set up SMAW equipment. 

ii) Explain how to start, stop, and maintain SMAW equipment. 

d) Performance Task:

i) Set up a machine for SMAW. 

8) SMAW Electrodes

a) Describe the SMAW electrode classification system and how to select the proper electrode for the task. 

i) Describe the AWS filler metal specification system and various electrode characteristics.

ii) Describe the characteristics of the four main electrode groups. 

b) Explain how to select electrodes and describe their proper care and handling. 

i) Identify various considerations in the selection of the proper electrode. 

ii) Describe the proper handling and storage of electrodes.

9) SMAW – Beads and Fillet Welds

a) Explain how to prepare for SMAW welding and how to strike an arc. 

i) Identify safety practices related to SMAW. 

ii) Explain how to prepare the area and equipment for welding. 

iii) Explain how to strike an arc and respond to arc blow. 

b) Explain how to successfully complete various types of beads and welds. 

i) Explain how to properly restart and terminate a weld pass. 

ii) Describe the technique required to produce stringer beads. 

iii) Describe the technique required to produce weave and overlapping beads. 

iv) Describe the techniques required to produce fillet welds in various positions. 

c) Performance Tasks:

i) Set up welding equipment. 

ii) Strike an arc. 

iii) Make stringer, weave, and overlapping beads using E6010 and E7018 electrodes. 

iv) Make corner welds on an angle iron section end welded to a plate coupon. 

v) Make fillet welds using E6010 and E7018 electrodes in the specific positions: Flat (1F), Horizontal (2F), Vertical (3F), Overhead (4F)

10) Joint Fit-Up and Alignment

a) Identify and describe various types of fit-up and alignment tools. 

i) Identify and describe various fit-up gauges and measuring devices. 

ii) Identify and describe common weldment positioning equipment. 

iii) Identify and describe various plate alignment tools.

iv) Identify and describe various pipe and flange alignment tools. 
b) Describe techniques to avoid weldment distortion and describe the roles of codes and specifications. 

i) Describe the causes of weld distortion. 

ii) Describe the techniques and tools used to control weld distortion. 

iii) Describe the role of codes and specifications in welding procedures and techniques. 

c) Performance Tasks:

i) Fit up joints using plate and pipe fit-up tools. 

ii) Check the joint for proper fit-up and alignment using gauges and measuring devices. 

11) SMAW – Groove Welds with Backing

a) Identify various types of groove welds and describe how to prepare for groove welding. 

i) Identify various types of groove welds and define related terms. 

ii) Describe how to prepare for groove welding. 

b) Describe the technique required to produce various groove welds. 

i) Describe the technique required to produce groove welds in the 1G and 2G positions. 

ii) Describe the technique required to produce groove welds in the 3G and 4G positions. 

c) Performance Tasks:

i) Safely set up arc welding equipment for making groove welds. 

ii) Make flat welds with backing on V-groove joints using E7018 electrodes. 

iii) Make horizontal welds with backing on V-groove joints using E7018 electrodes. 

iv) Make vertical welds with backing on V-groove joints using E7018 electrodes. 

v) Make overhead welds with backing on V-groove joints using E7018 electrodes. 

12) SMAW – Open-Root Groove Welds – Plate

a) Identify various types of groove welds and describe how to prepare for groove welding. 

i) Identify various types of groove welds and define related terms. 

ii) Describe how to prepare the work area and plate for groove welding. 

b) Describe the technique required to produce various open V-groove welds. 

i) Describe the technique required to produce open V-groove welds in the 1G and 2G positions. 

ii) Describe the technique required to produce open V-groove welds in the 3G and 4G welds. 

c) Performance Task:

i) Make open V-groove welds with E6010 and E7018 electrodes in the following positions: Flat (1G) position, Horizontal (2G) position, Vertical (3G) position, Overhead (4G) position. 
Welding, Level 2:
13) Welding Symbols
a) Identify and interpret welding symbols and their structure. 

i) Describe the structure and placement of welding symbols and identify basic symbols. 

ii) Identify and interpret size and dimension markings for common types of welds. 

iii) Identify and interpret various supplemental symbols. 

iv) Identify and interpret less common welding symbols. 

b) Performance Task:

i) Identify and interpret welding symbols on an instructor-provided drawing. 

14) Reading Welding Detail Drawings
a) Describe welding detail drawings and identify basic drawing elements and features. 

i) Describe the object views used to depict welding details. 

ii) Identify basic drawing elements related to welding detail drawings. 

b) Identify and explain how to interpret dimensional information, notes, and a bill of materials. 

i) Identify and explain how to interpret dimensional information. 

ii) Identify and explain how to interpret notes and bill of materials. 

c) Performance Task:

i) Draw or sketch a welding drawing based on an instructor-provided image or object. 

15) Physical Characteristics and Mechanical Properties of Metal

a) Describe the composition and classification systems for a variety of metals. 

i) Describe the composition and classification system for ferrous metals. 

ii) Describe the composition and classification system for low-alloy steel. 

iii) Describe the composition and classification system for common-grade stainless steel. 

iv) Describe the composition and classification system for specialty-grade stainless steel. 

v) Describe the composition and classification system for nonferrous metals. 

b) Describe the physical and mechanical characteristics of metals and explain how to identify base metals. 

i) Describe the physical characteristics of different metals. 

ii) Describe the mechanical properties of different metals. 

iii) Explain how to identify base metals in field conditions. 

iv) Describe metallurgy-related considerations for welding. 

c) Identify the common structural shapes of metal. 
i) Identify the most common structural steel shapes. 

ii) Identify different structural beam shapes. 

iii) Identify pipe and tubing types. 

iv) Identify other common metal forms, including rebar. 

16) Preheating and Postheating of Metals

a) Describe the relationship between heat and metal and identify preheating methods. 
i) Describe the relationship between heat and metal. 

ii) Identify and describe methods used to preheat metal prior to welding. 

iii) Identify and describe devices and products used to measure temperature. 

b) Describe interpass temperature control and postheating processes. 

i) Describe interpass temperature control. 

ii) Describe various postheating processes. 

c) Performance Task:

i) Preheat base metal to 350̊F (177̊C) and verify preheat using a temperature-indicating device. 

17) GMAW and FCAW – Equipment and Filler Metals

a) Describe basic GMAW/FCAW processes and related safety practices. 

i) Describe basic GMAW/FCAW processes. 

ii) Identify GMAW/FCAW-related safety practices. 

iii) Describe the various GMAW metal transfer modes. 

iv) Describe the FCAW metal transfer process. 

b) Describe GMAW and FCAW equipment and describe how to prepare for welding. 

i) Identify common GMAW/FCAW welding equipment. 

ii) Describe power source control considerations. 

iii) Identify and describe welding cables and terminations. 

iv) Identify and describe external wire feeders and their controls. 

v) Identify and describe GMAW and FCAW guns, contact tips, and nozzles. 

vi) Identify various shielding gases and their related equipment. 

vii) Explain how to set up welding equipment for GMAW and FCAW welding. 

c) Identify various GMAW and FCAW filler metals. 

i) Identify various FMAW filler metals. 

ii) Identify various FCAW filler metals. 

d) Performance Task:

i) Set up GMAW and FCAW equipment with appropriate shielding gases and filler metals. 

18) GMAW – Plate
a) Identify GMAW-related safety practices and explain how to set up for welding. 

i) Describe basic GMAW processes. 

ii) Identify GMAW-related safety practices. 

iii) Explain how to safely set up the equipment and work area for welding. 

b) Describe equipment control and welding procedures for GMAW and explain how to produce basic weld beads. 

i) Describe equipment control and welding techniques related to GMAW. 

ii) Explain how to produce basic GMAW weld beads. 

c) Describe the welding procedures needed to produce proper fillet and V-groove welds using GMAW welding techniques. 

i) Describe the welding procedures needed to produce proper fillet welds using GMAW welding techniques. 

ii) Describe the welding procedures needed to produce proper V-groove welds using GMAW welding techniques. 

d) Performance Tasks:

i) Make multiple-pass GMAW-S (short-circuit) fillet welds on carbon steel plate coupons in all four 1F through 4F positions, using solid or composite electrode. 

ii) Make multiple-pass GMAW-S (short-circuit) V-groove welds on carbon steel plate coupons in all four 1G through 4G positions, with or without backing, using solid or composite electrode. 

iii) Make multiple-pass GMAW spray-transfer fillet welds on carbon steel plate coupons in both the 1F and 2F positions, using solid or composite electrode. 

iv) Make multiple-pass GMAW spray-transfer V-groove welds on carbon steel plate coupons in the 1G position, with backing, using solid or composite electrode.
19) FCAW – Plate

a) Identify FCAW-related safety practices and explain how to prepare for welding. 
i) Describe basic FCAW processes. 

ii) Identify FCAW-related safety practices. 

iii) Explain how to safely set up the equipment and work area for welding. 

b) Describe equipment control and welding procedures for FCAW and explain how to produce basic welding beads. 

i) Describe equipment control and welding techniques related to FCAW. 

ii) Explain how to produce basic FCAW weld beads. 

c) Describe the welding procedures needed to produce proper fillet and V-groove welds using FCAW welding techniques. 

i) Describe the welding procedures needed to produce proper fillet welds using FCAW welding techniques. 

ii) Describe the welding procedures needed to produce proper V-groove welds using FCAW welding techniques. 

d) Performance Tasks:

i) Make multiple-pass FCAW-G/GM (gas-shielded) and/or FCAW-S (self-shielded) fillet welds on carbon steel plate coupons in all four 1F through 4F positions. 

ii) Make multiple-pass FCAW-G/GM (gas-shielded) and/or FCAW-S (self-shjelded) V-groove welds on carbon steel plate coupons in all four 1G through 4G positions, with or without backing. 

20) GTAW – Equipment and Filler Metals

a) Identify GTAW-related safety practices and describe the electrical characteristics that affect GTAW. 

i) Identify GTAW-related safety practices. 

ii) Describe the electrical characteristics that affect GTAW. 

b) Identify and describe GTAW equipment and consumables. 

i) Identify and describe GTAW welding machines. 

ii) Identify and describe GTAW torches. 

iii) Identify and describe GTAW torch nozzles and electrodes. 

iv) Identify and describe GTAW shielding gases. 

v) Identify and describe GTAW filler metals. 

c) Explain how to set up for GTAW welding. 

i) Explain how to select and position the welding machine. 

ii) Explain how to connect and set up the shielding gas flow rate. 

iii) Explain how to select and prepare the tungsten electrode. 

iv) Explain how to select and install the nozzle along with the tungsten electrode. 

d) Performance Tasks:

i) Select a GTAW shielding gas. 

ii) Select a GTAW filler metal. 

iii) Connect the shielding gas and set the flow rate. 

iv) Select and prepare the tungsten electrode. 

v) Break down and reassemble a GTAW torch. 

21) GTAW – Plate

a) Identify GTAW-related safety practices and explain how to set up for welding. 

i) Identify GTAW-related safety practices. 

ii) Explain how to safely set up the equipment and work area for welding. 

b) Describe welding techniques for GTAW and explain how to produce basic weld beads. 

i) Describe welding techniques related to GTAW. 

ii) Explain how to produce basic GTAW weld beads. 

c) Describe the welding techniques needed to produce proper fillet and open V-groove welds using GTAW welding techniques. 

i) Describe the welding techniques needed to produce proper fillet welds using GTAW. 

ii) Describe the welding techniques needed to produce proper open V-groove welds using GTAW. 

d) Performance Tasks:

i) Build a pad with stringer beads on carbon steel plate coupons in the flat position using GTAW equipment and carbon steel filler material. 

ii) Perform multiple-pass fillet welds on carbon steel plate coupons in all four 1F through 4F positions, using GTAW equipment and carbon steel filler metal. 

iii) Perform multiple-pass open V-groove welds on carbon steel plate coupons in all four 1G through 4G positions, using GTAW equipment and carbon steel filler metal. 
PAGE  
11

