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1. When is the operational voltage observed in GTAW?
A. When preparing the tungsten
B. When initiating the arc
C. While welding
D. When the machine is off

2. How can the risk of contamination in GTAW be minimized?
A. By increasing the amperage
B. By using larger tungsten diameters
C. By optimizing gas coverage
D. By reducing the angle of the torch

3. What is the term for the voltage present when the welding
machine is on but no welding is occurring?
A. Open-circuit voltage
B. Operational voltage
C. Residual voltage
D. Electrode voltage

4. What component is NOT part of the GTAW process?
A. Torch
B. Shielding gas
C. Filler metal
D. Ground clamp

5. Which of the following is a common application of GTAW?
A. Structural steel framing
B. Automobile body welding
C. Pipe welding
D. Sheet metal assembly

6. When should a welder change the tungsten electrode?
A. Only when it visibly damages the weld
B. Whenever the arc length becomes unstable
C. If it starts to melt into the weld
D. When it burns back to the collet
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7. What types of materials can be welded using GTAW?
A. Only aluminum and brass
B. Steel, stainless steel, aluminum, copper, and magnesium
C. Only non-ferrous metals
D. None, GTAW is limited to specific alloys

8. What advantage does using a foot pedal provide in GTAW?
A. It eliminates the need for shielding gas
B. It allows dynamic control over heat and arc length
C. It automatically selects the appropriate welding current
D. It simplifies the welding process

9. How can porosity be minimized during GTAW?
A. By using high amperage and slow travel speed
B. By ensuring proper shielding gas coverage
C. By increasing material thickness and gap
D. By using a larger filler rod

10. What is the amperage range for 1/8" EWTh-2 tungsten
electrodes?
A. 100-160 amps
B. 160-210 amps
C. 250-400 amps
D. 150-250 amps
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1. C
2. C
3. A
4. C
5. C
6. D
7. B
8. B
9. B
10. C
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Explanations
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1. When is the operational voltage observed in GTAW?
A. When preparing the tungsten
B. When initiating the arc
C. While welding
D. When the machine is off

In Gas Tungsten Arc Welding (GTAW), operational voltage is observed during the actual
welding process. This is the voltage present when the welding circuit is complete and the
arc is established between the tungsten electrode and the workpiece. At this stage, the
welder has control over the arc and the heat generated, allowing for proper penetration
and fusion of materials being welded.   When the arc is initiated, an initial higher voltage
may be necessary to establish the arc, but the operational voltage is defined by the
sustained voltage level that occurs while welding. The machine needs to be turned on for
this operational voltage to be present, meaning it will not be observed when the machine
is off or while preparing the tungsten. Therefore, during welding is the key moment when
the operational voltage is actively in effect, enabling the welding process to occur
efficiently.

2. How can the risk of contamination in GTAW be minimized?
A. By increasing the amperage
B. By using larger tungsten diameters
C. By optimizing gas coverage
D. By reducing the angle of the torch

Minimizing the risk of contamination in Gas Tungsten Arc Welding (GTAW) is crucial for
ensuring high-quality welds. Optimizing gas coverage plays a vital role in achieving this
goal. The inert shielding gas, typically argon or helium, protects the molten weld pool
and the tungsten electrode from atmospheric gases such as oxygen and nitrogen, which
can compromise weld integrity.  When gas coverage is optimized, it creates a protective
environment around the weld area, effectively preventing atmospheric contamination.
This can be accomplished by ensuring that the flow rate of the shielding gas is
appropriate, the gas cup is positioned properly, and that there are no leaks in the gas
delivery system. Adequate and consistent gas coverage promotes a cleaner weld,
minimizing defects such as porosity or color changes in the weld metal.  While other
options may seem relevant, they do not directly address the contamination issue.
Increasing amperage may affect heat input but does not necessarily improve gas
coverage. Larger tungsten diameters may provide better arc stability or current carrying
capacity, but they do not enhance shielding against atmospheric gases. Reducing the
angle of the torch could influence the shape of the weld pool, yet it does not control gas
coverage effectively.  Thus, focusing on optimizing gas coverage is the most reliable
method
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3. What is the term for the voltage present when the welding
machine is on but no welding is occurring?
A. Open-circuit voltage
B. Operational voltage
C. Residual voltage
D. Electrode voltage

The term for the voltage present when the welding machine is on but no welding is
occurring is referred to as open-circuit voltage. This is the voltage measured across the
welder's output terminals when no load is applied, meaning that the welding circuit is
incomplete.   Open-circuit voltage is important because it ensures that the welder can
produce an adequate arc when welding begins. It typically ranges higher than the voltage
used during welding due to the increased resistance when there is no current flow.  
Understanding open-circuit voltage is critical for welders as it can impact the arc
stability and the initial conditions when starting the welding process. The value helps in
setting up the welding machine and ensuring optimal performance during operation.

4. What component is NOT part of the GTAW process?
A. Torch
B. Shielding gas
C. Filler metal
D. Ground clamp

In the GTAW process, also known as Tungsten Inert Gas (TIG) welding, the primary
components typically include the welding torch, shielding gas, and a ground clamp. The
torch is responsible for delivering the welding arc and the inert shielding gas protects
the weld area from contamination. The ground clamp is crucial for establishing a circuit
that allows the electrical current to flow effectively during the welding process.  While
filler metal can be used in GTAW for some applications, it is not a necessary component
of the process itself. GTAW can be performed autogenously, meaning that it can weld
materials together without the addition of filler metal. Therefore, while filler metal may
be utilized in certain situations to add material to the weld joint, it is not an inherent
part of the GTAW process. This clarity helps to understand why other components—the
torch, shielding gas, and ground clamp—are essential for GTAW to function properly.
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5. Which of the following is a common application of GTAW?
A. Structural steel framing
B. Automobile body welding
C. Pipe welding
D. Sheet metal assembly

GTAW, also known as TIG welding, is especially well-suited for applications that require
high precision and the ability to work with thinner materials. It is commonly used for
pipe welding due to its ability to produce clean, high-quality welds with good aesthetics
and minimal contamination. The process is adept at handling various metals, including
stainless steel, aluminum, and exotic alloys, which are frequently utilized in piping
systems across different industries such as chemical processing, oil and gas, and
aerospace.  While other applications like structural steel framing, automobile body
welding, and sheet metal assembly are also important welding tasks, they often employ
different welding processes that may be more efficient or cost-effective for their specific
requirements. For example, structural welding typically uses methods like MIG or
flux-cored arc welding, which can produce welds faster in thicker materials, while
automobile body welding often favors spot welding and MIG due to their speed and
efficiency in mass production scenarios. Sheet metal assembly might similarly use
processes that prioritize speed and automation over the finesse and control that GTAW
offers.  Understanding the role of GTAW in pipe welding highlights its benefits in
producing strong, high-quality welds that are critical in applications demanding high
integrity and reliability.

6. When should a welder change the tungsten electrode?
A. Only when it visibly damages the weld
B. Whenever the arc length becomes unstable
C. If it starts to melt into the weld
D. When it burns back to the collet

A welder should change the tungsten electrode when it burns back to the collet because
this indicates a significant issue with the electrode’s integrity and performance. Burning
back occurs when the end of the tungsten electrode deteriorates due to excessive heat,
likely from improper arc length or incorrect current settings. If this happens, it not only
affects the quality of the welds produced but also can cause contamination in the weld
pool, as the melted tungsten can introduce impurities into the weld. Maintaining the
integrity of the electrode is crucial for achieving clean and high-quality welds, thus
necessitating a prompt change whenever this condition occurs.   While unstable arc
length and visible signs of welding damage may also require attention to the electrode,
these are less definitive indicators compared to the critical state of burning back to the
collet, which is a clear signal that replacement is necessary to ensure effective and
quality welding practices.

10Sample study guide. Visit https://gastungstedarcwelding.examzify.com for the full version

SA
M

PLE



7. What types of materials can be welded using GTAW?
A. Only aluminum and brass
B. Steel, stainless steel, aluminum, copper, and magnesium
C. Only non-ferrous metals
D. None, GTAW is limited to specific alloys

The correct choice encompasses a wide range of materials that can be welded using Gas
Tungsten Arc Welding (GTAW), including steel, stainless steel, aluminum, copper, and
magnesium. GTAW is known for its versatility and ability to produce high-quality welds
on various metals, making it one of the most widely used welding processes across
different industries.  Steel and stainless steel are commonly welded materials due to
their strength and corrosion resistance. Aluminum and magnesium are also excellent
candidates for GTAW, as the process allows for precise control over the heat input, which
is critical when welding these materials that can be difficult to weld with other processes.
Copper, although more challenging, can also be welded with GTAW due to the process's
capability to deal with metals that have high thermal conductivity.  Welding processes
must be suitable for the particular metallurgy of the materials involved, and GTAW’s
capability to handle a diverse range of ferrous and non-ferrous metals is a significant
advantage. This versatility makes the process favorable in various applications, from
aerospace to automotive and fabrications requiring high aesthetics or critical weld
integrity. Thus, stating that steel, stainless steel, aluminum, copper, and magnesium can
be welded using GTAW is entirely accurate and reflects the broad applicability of this
welding

8. What advantage does using a foot pedal provide in GTAW?
A. It eliminates the need for shielding gas
B. It allows dynamic control over heat and arc length
C. It automatically selects the appropriate welding current
D. It simplifies the welding process

Using a foot pedal in Gas Tungsten Arc Welding (GTAW) provides the significant
advantage of allowing dynamic control over both heat and arc length during the welding
process. This control is essential for achieving high-quality welds, especially when
working with materials of varying thickness or when intricate welds are required.  With
the foot pedal, the welder can adjust the current on-the-fly, allowing for increased
amperage during certain parts of the weld where more heat is needed, and then reduce
the amperage when less heat is required. This feature is particularly beneficial when
working on thin materials, where too much heat could lead to burn-through or distortion.
The ability to modify the arc length instantly by adjusting the distance between the
tungsten electrode and the workpiece also contributes to better control of the weld pool,
improving the overall quality and precision of the weld.  The other options do not
accurately describe the advantages of using a foot pedal in GTAW. For instance, shielding
gas is always necessary in GTAW to protect the weld pool from contamination; the foot
pedal does not eliminate this requirement. It also does not automatically select welding
current, as this requires a manual input by the welder. Lastly, while a foot pedal can
enhance control, it does not simpl
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9. How can porosity be minimized during GTAW?
A. By using high amperage and slow travel speed
B. By ensuring proper shielding gas coverage
C. By increasing material thickness and gap
D. By using a larger filler rod

Minimizing porosity during Gas Tungsten Arc Welding (GTAW) is crucial for achieving
high-quality welds. Proper shielding gas coverage is essential in preventing atmospheric
contamination from affecting the molten weld pool. Shielding gases, typically argon or
helium, create a protective atmosphere that prevents oxygen and moisture from entering
the weld area. If the shielding gas coverage is insufficient or disrupted, it can lead to the
formation of gas pockets or bubbles within the weld, resulting in porosity.  Using high
amperage and slow travel speed, increasing material thickness and gap, or using a larger
filler rod may not necessarily address the root causes of porosity in the same effective
manner as maintaining adequate shielding gas coverage. While these factors can
influence weld penetration and bead shape, they do not provide the same level of
protection against contamination that proper shielding gas application does. Therefore,
ensuring an appropriate and consistent shielding gas coverage is the primary measure to
minimize porosity in GTAW.

10. What is the amperage range for 1/8" EWTh-2 tungsten
electrodes?
A. 100-160 amps
B. 160-210 amps
C. 250-400 amps
D. 150-250 amps

The amperage range for 1/8" EWTh-2 tungsten electrodes is crucial for achieving optimal
welding performance. EWTh-2, which is a tungsten electrode alloyed with 2% thorium, is
known for its excellent arc stability and increased current-carrying capacity. For a 1/8"
diameter tungsten, the appropriate amperage range is typically from 250 to 400 amps
when using direct current. This range effectively allows the electrode to maintain a
stable arc while minimizing the risk of overheating or burning out the electrode.  High
amperage helps in penetrating thicker materials and provides the necessary energy to
create a strong weld bead. Additionally, the specific properties of EWTh-2 tungsten, such
as its high melting point and conductivity, support higher amperage applications, making
it suitable for more demanding welding tasks.
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