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Level 2 Certificate in Performing Engineering Operations

Preparing and using welding equipment.

Preparing and using welding equipment:

Welding is a crucial process in engineering operations that involves joining materials together usually
through the application of heat. To successfully perform welding, it is essential to prepare and use welding
equipment properly. This glossary will provide a comprehensive overview of the key terms related to
preparing and using welding equipment in the Level 2 Certificate in Performing Engineering Operations.

1. Welding equipment:

Welding equipment refers to the tools and machinery used in the welding process. This includes welding
machines, welding helmets, welding gloves, welding electrodes, and other accessories. Proper maintenance
and safety precautions must be observed when using welding equipment to prevent accidents and ensure
the quality of the weld.

2. Welding machine:

A welding machine is a device that generates the necessary heat to melt the base metals and join them
together. There are various types of welding machines, such as arc welders, MIG welders, TIG welders, and
spot welders. Each type of welding machine has specific applications and requirements for operation.

3. Welding helmet:

A welding helmet is a protective gear worn by welders to shield their face and eyes from the intense light
and heat produced during the welding process. The helmet is equipped with a filter lens that darkens
automatically when the welding arc is struck, providing the welder with clear visibility while protecting their
vision.

4. Welding gloves:

Welding gloves are specialized gloves designed to protect the hands of welders from heat, sparks, and
splatter during welding. These gloves are made from heat-resistant materials such as leather or Kevlar and
provide a barrier against burns and injuries while allowing the welder to maintain dexterity and grip.

5. Welding electrodes:

Welding electrodes are consumable rods or wires used to carry the electric current and create the arc
necessary for welding. The electrode material determines the type of welding process and the properties of
the weld, such as strength, corrosion resistance, and hardness. Common types of welding electrodes include
stick electrodes, wire electrodes, and flux-cored electrodes.

6. Welding process:

The welding process is the method used to join two or more pieces of metal together. There are several
types of welding processes, including arc welding, MIG welding, TIG welding, and oxy-acetylene welding.
Each welding process has its advantages and limitations, depending on the materials being welded and the
desired outcome.
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7. Arc welding:

Arc welding is a welding process that uses an electric arc to create a high-temperature heat source to melt
and join metals. The electric arc is established between the welding electrode and the workpiece, creating a
pool of molten metal that solidifies to form a weld joint. Arc welding is commonly used in construction,
fabrication, and repair work.

8. MIG welding:

MIG welding, or Metal Inert Gas welding, is a welding process that uses a consumable wire electrode and a
shielding gas to protect the weld pool from atmospheric contamination. MIG welding is known for its
versatility, speed, and ease of use, making it a popular choice for automotive, manufacturing, and
construction applications.

9. TIG welding:

TIG welding, or Tungsten Inert Gas welding, is a welding process that uses a non-consumable tungsten
electrode and a shielding gas to create the weld. TIG welding produces high-quality, precise welds with
minimal spatter and distortion, making it ideal for thin materials, exotic metals, and critical applications in
aerospace and nuclear industries.

10. Oxy-acetylene welding:

Oxy-acetylene welding is a welding process that uses a mixture of oxygen and acetylene gas to produce a
high-temperature flame for welding and cutting metals. Oxy-acetylene welding is versatile and portable,
making it suitable for a wide range of applications, from automotive repairs to metal sculpture.

11. Welding safety:

Welding safety refers to the practices and precautions taken to prevent accidents, injuries, and health
hazards associated with welding operations. Proper safety measures include wearing protective gear,
maintaining a clean work area, ensuring proper ventilation, and following established procedures for
handling and storing welding equipment.

12. Personal protective equipment (PPE):

Personal protective equipment (PPE) is gear worn by welders to protect themselves from hazards in the
workplace. PPE for welding includes welding helmets, gloves, safety glasses, welding jackets, and steel-toed
boots. Proper use of PPE is essential to minimize the risk of burns, eye injuries, and respiratory problems
while welding.

13. Welding fume extraction:

Welding fume extraction is the process of removing harmful fumes and particles produced during welding
to maintain a safe working environment. Welding fume extractors capture and filter welding fumes before
they can be inhaled by the welder, reducing the risk of respiratory ilinesses and long-term health effects
associated with welding.

14. Welding position:
Welding position refers to the orientation of the workpiece and the weld joint relative to the welder during
welding. Common welding positions include flat position, horizontal position, vertical position, and
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overhead position. Welding in the correct position is crucial for producing high-quality welds with proper
penetration and fusion.

15. Welding technique:

Welding technique refers to the method and motion used by the welder to deposit the filler material and
create the weld joint. Common welding techniques include weaving, circular motion, backhand technique,
and push technique. The choice of welding technique depends on the type of welding process, joint
configuration, and material thickness.

16. Welding parameter:

Welding parameter refers to the specific settings and variables that control the welding process, such as
welding current, voltage, travel speed, and electrode angle. Adjusting welding parameters allows the welder
to optimize the weld bead shape, penetration depth, and overall weld quality for different materials and
joint configurations.

17. Welding defect:

A welding defect is any imperfection or flaw in the weld joint that compromises its strength, integrity, or
appearance. Common welding defects include porosity, lack of fusion, undercut, and spatter. Identifying
and correcting welding defects is essential to ensure the reliability and performance of the welded structure.

18. Welding inspection:

Welding inspection is the process of evaluating and verifying the quality of welds through visual
examination, non-destructive testing, and destructive testing. Welding inspectors use various techniques,
such as visual inspection, ultrasonic testing, radiography, and magnetic particle testing, to assess weld
quality and compliance with welding standards.

19. Welding code:

A welding code is a set of standards and guidelines established by industry organizations, government
agencies, or professional societies to regulate welding practices and ensure the quality and safety of welded
structures. Common welding codes include AWS D1.1 for structural steel welding and ASME Boiler and
Pressure Vessel Code for pressure vessel welding.

20. Welding qualification:

Welding qualification is the process of testing and certifying welders to ensure they have the skills,
knowledge, and experience to perform welding operations according to specific standards and
requirements. Welding qualifications typically involve a combination of written exams, practical tests, and
performance evaluations to assess the welder's proficiency.

21. Welding procedure specification (WPS):

A welding procedure specification (WPS) is a document that provides detailed instructions for performing a
specific welding operation, including welding materials, welding positions, welding parameters, and
inspection requirements. WPSs are developed based on welding codes and standards to ensure consistency
and quality in welding practices.
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22. Welding symbol:

A welding symbol is a graphic representation used on engineering drawings to indicate the type, size, and
location of welds in a welded joint. Welding symbols consist of various elements, such as reference lines,
arrow lines, and geometric shapes, to convey essential information about weld joint design, preparation,
and inspection requirements.

23. Welding joint:

A welding joint is the interface where two or more pieces of metal are joined together by welding. Common
types of welding joints include butt joint, lap joint, T-joint, and corner joint. The choice of welding joint
depends on the material thickness, joint configuration, and welding process used to create a strong and
durable weld.

24. Welding consumables:

Welding consumables are materials used in the welding process that are consumed during welding, such as
welding electrodes, filler metals, shielding gases, and fluxes. Choosing the right welding consumables is
essential to achieve the desired weld properties, such as strength, ductility, and corrosion resistance, for a
specific application.

25. Welding distortion:

Welding distortion is the unwanted deformation or warping of the base metal caused by the heat input
during welding. Welding distortion can occur due to thermal expansion, shrinkage, and residual stresses in
the welded structure. Minimizing welding distortion requires proper welding techniques, joint preparation,
and control of welding parameters.

26. Welding preheating:

Welding preheating is the practice of heating the base metal to a specific temperature before welding to
reduce the risk of cracking, hydrogen embrittlement, and stress corrosion in the weld joint. Preheating is
typically required for thick materials, high-strength steels, and critical welds to improve weldability and
prevent defects in the weld.

27. Welding post-weld heat treatment (PWHT):

Welding post-weld heat treatment (PWHT) is the process of heating the completed weld joint to a specific
temperature and holding it for a designated time to relieve residual stresses, improve microstructure, and
enhance the mechanical properties of the weld. PWHT is often required for high-strength steels, pressure
vessels, and critical welds to meet performance requirements.

28. Welding automation:

Welding automation refers to the use of automated systems, robots, and computer-controlled equipment
to perform welding operations with precision, efficiency, and repeatability. Welding automation can
improve productivity, quality, and safety in welding applications by reducing human error, increasing
production rates, and enhancing weld consistency.

29. Welding power source:
A welding power source is the device that provides the electrical energy needed to create the welding arc
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and melt the base metals. Welding power sources can be classified as AC (alternating current), DC (direct
current), or inverter-based, depending on the type of current and voltage output required for the welding
process. Choosing the right welding power source is essential for achieving the desired weld quality and
performance.

30. Welding electrode holder:

A welding electrode holder is a hand tool used to clamp and secure the welding electrode during welding.
The electrode holder provides a connection between the electrode and the welding machine to conduct the
electric current and create the arc. Proper handling and maintenance of the welding electrode holder are
essential to ensure a stable arc and consistent weld quality.

31. Welding workpiece clamp:

A welding workpiece clamp is a device used to secure the workpiece in the correct position and alignment
during welding. Workpiece clamps come in various designs, such as C-clamps, locking pliers, and magnetic
clamps, to hold the workpiece securely and prevent movement or distortion during welding. Using the right
workpiece clamp is essential for producing accurate and high-quality welds.

32. Welding cleaning tools:

Welding cleaning tools are equipment used to prepare the base metal surface for welding by removing
contaminants, oxides, and coatings that can affect the quality of the weld. Common welding cleaning tools
include wire brushes, grinding wheels, sandpaper, and solvents. Proper cleaning of the base metal is
essential to ensure good weld penetration, adhesion, and appearance.

33. Welding gas regulator:

A welding gas regulator is a device that controls the flow of shielding gas from the gas cylinder to the
welding torch during welding. The gas regulator regulates the gas pressure and flow rate to maintain a
stable arc, protect the weld pool from atmospheric contamination, and ensure consistent shielding gas
coverage. Proper adjustment and maintenance of the welding gas regulator are critical for achieving high-
quality welds.

34. Welding safety checklist:

A welding safety checklist is a list of safety procedures, equipment checks, and hazard assessments that
welders must follow before, during, and after welding to prevent accidents and injuries. A welding safety
checklist typically includes items such as wearing PPE, inspecting welding equipment, ensuring proper
ventilation, and securing the work area. Completing a welding safety checklist is essential for maintaining a
safe working environment and reducing the risk of welding-related incidents.

35. Welding quality control:

Welding quality control is the process of monitoring, evaluating, and ensuring the quality of welds through
systematic inspection, testing, and documentation. Welding quality control measures include visual
inspection, non-destructive testing, destructive testing, and weld documentation to verify compliance with
welding standards, specifications, and customer requirements. Effective welding quality control is essential
for producing reliable, defect-free welds that meet performance and safety criteria.
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36. Welding training and certification:

Welding training and certification are programs designed to educate and qualify welders to perform
welding operations according to industry standards and requirements. Welding training covers theoretical
knowledge, practical skills, and safety practices in welding, while certification involves testing and
assessment to validate the welder's competence and proficiency. Completing welding training and
certification programs is essential for advancing in the welding profession, demonstrating skills to potential
employers, and ensuring compliance with welding regulations and standards.

37. Welding equipment maintenance:

Welding equipment maintenance is the process of inspecting, cleaning, and repairing welding equipment to
ensure optimal performance, reliability, and safety during welding operations. Regular maintenance of
welding equipment includes checking electrical connections, replacing worn parts, calibrating welding
machines, and lubricating moving components. Proper maintenance of welding equipment prolongs its
lifespan, reduces downtime, and prevents equipment failures that can compromise weld quality and safety.

38. Welding equipment calibration:

Welding equipment calibration is the process of adjusting and verifying the accuracy of welding machines,
welding parameters, and measuring instruments to ensure consistent and reliable welding performance.
Calibration of welding equipment involves checking voltage output, current flow, wire feed speed, and gas
flow rate to meet the specified requirements for the welding process. Proper calibration of welding
equipment is essential for achieving precise weld quality, meeting welding standards, and maintaining
process control in welding operations.

39. Welding equipment setup:

Welding equipment setup is the preparation and configuration of welding machines, welding accessories,

and workpiece fixtures before starting the welding process. Proper equipment setup involves selecting the
correct welding process, setting welding parameters, installing welding consumables, and positioning the

workpiece for welding. Following the correct welding equipment setup procedures ensures efficient, safe,

and successful welding operations with consistent weld quality and performance.

40. Welding equipment troubleshooting:

Welding equipment troubleshooting is the process of identifying and resolving problems, malfunctions, and
defects in welding machines, welding accessories, and welding processes to ensure smooth operation and
quality welds. Common welding equipment issues include arc instability, wire feed problems, gas leaks, and
power supply failures. Effective troubleshooting of welding equipment requires diagnostic skills, knowledge
of welding principles, and experience in welding operations to diagnose and rectify problems promptly and
prevent welding disruptions.

41. Welding equipment upgrade:

Welding equipment upgrade is the process of replacing, modifying, or enhancing welding machines,
welding accessories, and welding tools to improve welding performance, productivity, and efficiency.
Upgrading welding equipment may involve installing new welding technologies, increasing welding
capacity, upgrading welding software, or integrating automation systems to meet changing welding
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requirements and industry standards. Investing in welding equipment upgrades can result in cost savings,
quality improvements, and competitive advantages for welding operations.

42. Welding equipment selection:

Welding equipment selection is the process of choosing the appropriate welding machines, welding
accessories, and welding consumables based on the welding application, material type, joint design, and
performance requirements. Selecting the right welding equipment involves considering factors such as
welding process compatibility, power source capacity, duty cycle, and weld quality specifications. Proper
welding equipment selection is essential for achieving successful welds, meeting project deadlines, and
ensuring customer satisfaction in welding projects.

43. Welding equipment ergonomics:

Welding equipment ergonomics is the design and arrangement of welding machines, welding tools, and
workstations to optimize comfort, safety, and efficiency for welders during welding operations. Ergonomic
welding equipment features include adjustable height controls, ergonomic handles, anti-fatigue mats, and
proper lighting to reduce physical strain, minimize injuries, and enhance productivity in welding tasks.
Incorporating welding equipment ergonomics principles improves welder comfort, performance, and job
satisfaction in welding environments.

44. Welding equipment innovation:

Welding equipment innovation is the development and integration of new technologies, materials, and
processes in welding machines, welding accessories, and welding tools to enhance performance, reliability,
and sustainability in welding operations. Innovative welding equipment features include digital controls,
wireless connectivity, advanced sensors, and energy-efficient designs to improve weld quality, reduce
welding costs, and minimize environmental impact. Embracing welding equipment innovation drives
continuous improvement, competitiveness, and progress in the welding industry.

45. Welding equipment maintenance schedule:

A welding equipment maintenance schedule is a planned program of regular inspections, cleaning, and
servicing of welding machines, welding accessories, and welding tools to prevent breakdowns, prolong
equipment life, and ensure safe, reliable operation in welding activities. A welding equipment maintenance
schedule includes tasks such as checking electrical connections, lubricating moving parts, calibrating
welding parameters, and replacing worn components at specified intervals. Following a proactive welding
equipment maintenance schedule minimizes downtime, improves weld quality, and extends the service life
of welding equipment.

46. Welding equipment safety features:

Welding equipment safety features are built-in protections, alarms, and safeguards in welding machines,
welding accessories, and welding tools to prevent accidents, injuries, and health hazards during welding
operations. Common welding equipment safety features include thermal overload protection, voltage
monitoring, gas leak detection, and emergency stop buttons to ensure operator safety, equipment integrity,
and environmental compliance in welding tasks. Implementing welding equipment safety features promotes
a culture of safety, responsibility, and risk mitigation in welding workplaces.
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47. Welding equipment maintenance log:

A welding equipment maintenance log is a record-keeping document that tracks the maintenance activities,
repairs, and inspections performed on welding machines, welding accessories, and welding tools to monitor
equipment condition, compliance, and performance over time. A welding equipment maintenance log
includes details such as maintenance dates, service records, replacement parts, and technician notes to
document maintenance history, identify trends, and schedule future maintenance tasks for welding
equipment. Maintaining a welding equipment maintenance log facilitates equipment management,
regulatory compliance, and continuous improvement in welding operations.

48. Welding equipment calibration certificate
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