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1. In a constant current (CC) arc welding circuit, what happens to the current when the
arc length changes?

A. The current increases as arc length increases

B. The current changes directly proportional to the arc length

C. Both current and voltage remain constant

D. The current remains relatively stable while the voltage changes

2. What is the function of a rectifier in a DC arc welding power source?

A. To stabilize voltage fluctuations
B. To convert DC to AC

C. To convert AC to DC

D. To reduce current flow

3. In welding circuit analysis, what does open circuit voltage (OCV) represent?

A. The maximum voltage during welding

B. The voltage present when no welding arc is established
C. The voltage drop across the workpiece

D. The voltage required to maintain a stable arc
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4. Which of the following best describes a constant voltage (CV) arc welding circuit?

A. The power source maintains voltage at a set point while current self-adjusts
B. Both voltage and current remain fixed during welding

C. The power source maintains current at a set point while voltage self-adjusts
D. The circuit automatically increases voltage as arc length increases
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5. What component in an inverter welding power source allows for high-frequency
operation?

A. Resistors

B. Capacitors

C. Inductors

D. Transistors

6. According to Ohm's Law, what happens to current in a welding circuit if resistance
increases while voltage remains constant?

A. Current remains the same
B. Current increases

C. Current decreases

D. Current fluctuates randomly
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7. Which electrical characteristic is most important to control in SMAW (Stick) welding
circuits?

A. Voltage

B. Current (amperage)

C. Impedance

D. Frequency

8. In an arc welding circuit, what is the primary purpose of an inductor?

A. To stabilize the arc by resisting rapid changes in current
B. To increase the voltage across the arc

C. To convert AC to DC

D. To store electrical charge

9. What effect does increased inductance have on a GMAW (MIG) welding circuit?

A. Increases arc temperature

B. Increases deposition rate

C. Decreases penetration depth

D. Reduces spatter by smoothing current transitions
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10. What is the relationship between duty cycle and current output in a welding power
source?

A. Current output has no effect on duty cycle

B. As current output increases, duty cycle increases
C. As current output increases, duty cycle decreases
D. Duty cycle only depends on voltage, not current

11. In a welding circuit with DCEN (Direct Current Electrode Negative), where does the
majority of heat generation occur?

A. At the electrode

B. At the workpiece

C. Equally at both electrode and workpiece

D. In the power source

12. What circuit component is primarily responsible for voltage reduction in traditional
transformer-based welding power sources?

A. Transformer
B. Rectifier
C. Capacitor
D. Resistor
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13. What fundamental characteristic distinguishes solid-state welding from fusion
welding processes?

A. Always requires external heat sources
B. Requires filler materials

C. Produces a fusion zone

D. No melting of the base materials occurs

14. Which of the following is NOT a common type of friction welding?

A. Inertia friction welding
B. Linear friction welding
C. Plasma friction welding
D. Friction stir welding
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15. In ultrasonic welding, what is the primary mechanism that creates the bond between
materials?

A. Electrical resistance at the interface

B. High-frequency mechanical vibrations causing localized friction
C. Chemical reaction between filler materials

D. Plasma arc generation at the joint
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16. Which surface condition is most critical for successful diffusion welding?

A. Extremely clean surfaces free of oxides and contaminants
B. Rough surface texture for mechanical interlocking

C. Pre-applied flux coating

D. Pre-heated surfaces above melting point

17. What is a key advantage of friction stir welding compared to conventional fusion
welding processes?

A. Less stringent joint preparation requirements
B. Higher heat input for thick sections

C. Lower equipment costs

D. Reduced susceptibility to solidification defects

18. Which material combination is MOST suitable for diffusion bonding?

A. Copper to ceramic
B. Aluminum to steel
C. Titanium to titanium
D. Polymers to metals
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19. In explosion welding, what creates the bond between the materials?

A. Melting and solidification of both materials

B. High-velocity collision creating extreme interfacial pressure
C. Diffusion of atoms across the interface

D. Chemical reaction between flux and base metals

Unlock all 505 questions + timed mock exams
- https://certs.theorypractice.app/weldingengineer

$2.99/week or $6.99/month - cancel anytime - scan to start
Unofficial study material - not affiliated with any certifying body



https://certs.theorypractice.app/weldingengineer/?utm_source=pdf
https://certs.theorypractice.app/weldingengineer/?utm_source=pdf
https://certs.theorypractice.app/weldingengineer/?utm_source=pdf

Ir a Theo ryPractice Welding Engineer Exam Prep
@ Free practice — 30 questions

20. Which process parameter is MOST critical in conventional friction welding?

A. Rotational speed
Shield gas composition
Electrode type

Flux composition

CoOw

21. What type of joint configuration is typically required for ultrasonic welding?
Edge joint

Butt joint

T-joint

Lap joint

OO0 >
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22. Which of the following is a common quality issue in friction stir welding?

A. Porosity from gas entrapment in molten pool
B. Centerline cracking from rapid solidification

C. Tunneling defects due to insufficient heat input
D. Undercutting from excessive arc force

23. What is the primary purpose of the axial force in conventional friction welding?

A. To control the rotation speed of the workpiece

B. To maintain pressure between components during heating and forging
C. To generate electrical current at the interface

D. To prevent oxidation of the weld pool

24. Which solid-state welding process is BEST suited for joining thermoplastic
components in electronic assemblies?

A. Ultrasonic welding

B. Friction stir welding

C. Explosion welding

D. Diffusion bonding
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25. What is the primary difference between $$CO_{2}$$ and Nd:YAG lasers used in
welding?

A. Pulse frequency capabilities

B. Maximum power output

C. Cooling requirements

D. Wavelength of the laser beam

26. Which vacuum level is typically required for electron beam welding?

A. Atmospheric pressure
B. 1to 10 Torr

C. 10"-3 to 10”-6 Torr
D. 10M-12 to 107-15 Torr

27. In electron beam welding, the electron beam is primarily focused by:

A. Optical lenses

B. Electromagnetic lenses
C. Mechanical apertures

D. Gas pressure differentials
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28. Which mechanism primarily creates the keyhole in high energy beam welding?

A. Vaporization of the material at high power density
B. Mechanical drilling action of the beam

C. Chemical reaction between beam and material

D. Expansion of trapped gases in the material

29. What is the typical power density range required for keyhole mode welding in laser
beam processes?

A. 10 to 100 W/cm?

B. 10”3 W/cm?

C. 1072 W/cm?

D. 1076 W/cmz or higher
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30. Which of the following materials is particularly challenging to weld with $$CO_{2}$3$
laser due to reflectivity issues?

A. Stainless steel

B. Carbon steel

C. Aluminum

D. Titanium

Unlock all 505 questions + timed mock exams
- https://certs.theorypractice.app/weldingengineer
$2.99/week or $6.99/month - cancel anytime - scan to start

Unofficial study material - not affiliated with any certifying body



https://certs.theorypractice.app/weldingengineer/?utm_source=pdf
https://certs.theorypractice.app/weldingengineer/?utm_source=pdf

I&AA% TheoryPractice Welding Engineer Exam Prep
7

Free practice — 30 questions

Answer Key & Explanations

You just practised 30 of 505. Unlock every question + timed mocks at
https://certs.theorypractice.app/weldingengineer

1. D — The current remains relatively stable while the voltage changes

Constant current power sources maintain a relatively stable amperage despite changes in arc length, which
causes voltage to change instead. This makes them ideal for processes where maintaining consistent
amperage is critical, such as SMAW.

2.C—To convert ACto DC
Rectifiers convert alternating current (AC) to direct current (DC) by allowing current to flow in only one
direction, which is essential for DC welding applications.

3. B — The voltage present when no welding arc is established

Open circuit voltage is the voltage measured across the output terminals of a welding power source when no
welding is taking place (no current flowing). It must be high enough to establish an arc but not excessive for
safety reasons.

4. A — The power source maintains voltage at a set point while current self-adjusts

In constant voltage circuits, the power source maintains relatively stable voltage while allowing current to vary
based on the physical distance between the electrode and workpiece. This self-regulation makes them ideal
for GMAW (MIG) welding.

5. D — Transistors

Transistors (specifically IGBTs or MOSFETS) in inverter welding power sources rapidly switch the current on
and off at high frequencies, allowing for more efficient and compact designs compared to traditional
transformer-based power sources.

6. C — Current decreases
Ohm's Law (I = V/R) dictates that current is inversely proportional to resistance when voltage is constant. If
resistance increases, the current will decrease proportionally.

7. B — Current (amperage)
SMAW welding uses a constant current (CC) characteristic where the amperage remains relatively stable
despite changes in arc length. This helps maintain a stable arc even with hand movement variations.

8. A — To stabilize the arc by resisting rapid changes in current
Inductors in welding circuits create a choke effect that helps stabilize the arc by resisting rapid changes in
current, reducing spatter and improving weld quality.

9. D — Reduces spatter by smoothing current transitions
Increased inductance in GMAW circuits smooths out current fluctuations, reducing spatter by slowing the rate
of current change during short circuits and arc re-ignition.

10. C — As current output increases, duty cycle decreases
Duty cycle and current output have an inverse relationship. Higher current outputs can only be sustained for
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shorter periods (lower duty cycle) due to heat generation in the power source components.

11. B — At the workpiece
In DCEN (also called DCSP - Direct Current Straight Polarity), electrons flow from the electrode to the
workpiece, generating approximately 70% of the heat at the workpiece, which results in deeper penetration.

12. A — Transformer
In traditional welding power sources, transformers reduce the high input voltage (e.g., 230V or 460V) to the
lower voltages needed for welding (typically 20-80V) through electromagnetic induction.

13. D — No melting of the base materials occurs

Solid-state welding processes join materials without melting the base materials. The joining occurs below the
melting point through mechanisms like friction, pressure, or atomic diffusion at the interface, maintaining the
solid state throughout the process.

14. C — Plasma friction welding
Plasma friction welding is not a standard friction welding type. The common types are conventional (direct
drive) friction welding, friction stir welding, inertia friction welding, and linear friction welding.

15. B — High-frequency mechanical vibrations causing localized friction

Ultrasonic welding uses high-frequency mechanical vibrations (typically 20-40 kHz) to generate friction and
localized heat at the interface between materials, creating atomic bonds without bulk melting. The oscillating
shear forces break down surface oxides, allowing direct material contact.

16. A — Extremely clean surfaces free of oxides and contaminants

Diffusion welding relies on atomic migration across the interface, which requires extremely clean surfaces free
of oxides, contaminants, and other impurities that would inhibit diffusion. Surface cleanliness is therefore the
most critical factor for successful bonds.

17. D — Reduced susceptibility to solidification defects
Since friction stir welding operates below the melting point of the materials being joined, it avoids many of the
solidification defects common to fusion welding, such as porosity, segregation, and solidification cracking.

18. C — Titanium to titanium

Titanium to titanium is ideal for diffusion bonding because titanium forms a stable oxide that can be dissolved
during the diffusion bonding process, and titanium has good diffusivity at elevated temperatures below its
melting point, facilitating strong atomic bonds.

19. B — High-velocity collision creating extreme interfacial pressure

Explosion welding creates a bond through extreme pressure from controlled detonation, which causes the
surfaces to collide at high velocity. This produces a wavy interface with mechanical interlocking and localized
melting at collision points, creating a metallurgical bond.

20. A — Rotational speed

Rotational speed directly influences the heat generation and material plasticization in conventional friction
welding. It must be carefully controlled to achieve proper temperature at the interface without excessive
material loss while ensuring adequate plasticization for bonding.

21. D — Lap joint
Ultrasonic welding works best with lap joints because it allows direct transfer of vibrational energy from the
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sonotrode through one component to the interface. This configuration maximizes the efficiency of energy
transfer and provides sufficient surface area for bonding.

22. C — Tunneling defects due to insufficient heat input

Insufficient heat input in friction stir welding can lead to lack of consolidation, where the material doesn't
properly plasticize and flow, resulting in tunneling defects or voids along the weld seam. This is a common
quality issue that requires proper parameter selection.

23. B — To maintain pressure between components during heating and forging

The axial force in friction welding maintains contact between the components throughout the process,
particularly during the forge phase. This pressure ensures plastic deformation of the heated material,
expelling oxides and contaminants while creating intimate contact for bonding.

24. A — Ultrasonic welding

Ultrasonic welding is ideal for joining thermoplastics in electronics because it generates localized heating
without damaging heat-sensitive components, creates bonds quickly (often in less than a second), doesn't
require additional materials, and can join small, delicate parts without thermal damage to surrounding areas.

25. D — Wavelength of the laser beam

$$CO_{2}%$ lasers operate at a wavelength of 10.6 um (infrared spectrum), while Nd:YAG lasers operate at
1.06 um. This wavelength difference affects beam delivery methods and absorption characteristics in different
materials.

26. C — 10"-3to 10"-6 Torr
Electron beam welding requires a high vacuum (107-3 to 107-6 Torr) to prevent beam scattering from air
molecules and to maintain beam focus over the working distance.

27. B — Electromagnetic lenses
In electron beam welding systems, electromagnetic lenses focus the electron beam much like optical lenses
focus light, but using magnetic fields to control the path of the charged electrons.

28. A — Vaporization of the material at high power density
The extremely high power density of laser and electron beams causes rapid vaporization of the material,
creating a vapor-filled cavity (keyhole) that allows for deep penetration welding.

29. D — 1076 W/cmz or higher
Keyhole mode welding requires power densities of approximately 1076 W/cmz or higher to vaporize the
material and create a vapor-filled cavity that enables deep penetration.

30. C — Aluminum
Aluminum has high reflectivity (approximately 98%) to the 10.6 um wavelength of $$CO_{2}$$ lasers, making
it difficult to couple sufficient energy into the material for effective welding.
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