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1. What happens if the RPM of the electric motor in a fixed
displacement pump is changed?

A. The output flow remains the same
B. The output flow will decrease

C. The output flow is altered

D. The pump will seize

2. What function does a directional valve perform in a
hydraulic system?

A. Start

B. Stop

C. Change direction of motion
D. All of the above

3. What defines a perfect vacuum?
A. O psia

. -14.7 psig

6.9 KPa

. Both the 1st and 2nd answers are correct
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4. What causes turbulent flow in a hydraulic conductor?
A. High fluid velocity
B. Pressure differential
C. Pressure override
D. All of the above

5. On what component does the hydraulic fluid pressure
entering an internal gear motor act upon?

A. Wear plate

B. Gear teeth

C. Separating crescent
D. Swash plate
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6. Which type of mounting is effective for eliminating soft
foot and ensuring alignment?

A. Grout mounts

B. Adjustable bases
C. Vibration isolators
D. Concrete pedestals

7. How is displacement inside a hydraulic motor measured?
A. GPM
B. Cubic inches per minute
C. Cubic inches per revolution
D. GPR

8. What process occurs in an axial compressor with the rotors
and stators?

A. Decrease the gas velocity, converts pressure into velocity
B. Increase gas pressure, converts pressure to velocity

C. Increase the gas velocity, converts velocity to pressure
D. No specific process occurs

9. What can be used to help stop the rotors from contacting
each other in multiple screw pumps?

A. Seals

B. Fluid flow

C. Position of the timing gears
D. Position of the bearings

10. What can excessive tightening of flared fittings lead to?
A. Increased sealing
B. Potential leaks
C. Damage to the fitting
D. Better fluid flow
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1. What happens if the RPM of the electric motor in a fixed
displacement pump is changed?

A. The output flow remains the same
B. The output flow will decrease

C. The output flow is altered

D. The pump will seize

When the RPM of the electric motor driving a fixed displacement pump is changed, the
output flow of the pump is directly affected. Fixed displacement pumps deliver a specific
volume of fluid with each revolution of the pump. Therefore, if the RPM increases, the
pump will produce a higher flow rate because more fluid is being moved per unit of time.
Conversely, if the RPM decreases, the flow rate will be lower since fewer volumes of fluid
are being displaced in the same time frame. This relationship between motor speed and
output flow is fundamental in understanding the operations of fluid power systems.
Adjustments to the motor speed will lead to corresponding changes in the flow rate,
which is why it's accurate to state that the output flow is altered with variations in RPM.

2. What function does a directional valve perform in a
hydraulic system?

A. Start

B. Stop

C. Change direction of motion
D. All of the above

In a hydraulic system, the directional valve plays a crucial role in controlling the flow of
hydraulic fluid, which ultimately affects the operation of the entire system. The primary
function of a directional valve is to change the direction of fluid flow within the hydraulic
circuit, allowing for the movement of actuators, such as cylinders or motors, in various
directions. This capability to redirect flow is vital in applications that require specific
positioning or movement of machinery parts. Additionally, directional valves also play a
role in starting and stopping the flow of fluid. By opening or closing the valve, the
operator can initiate or halt operation, effectively controlling the hydraulic functions.
This multifunctionality—a combination of guiding fluid flow, starting operations, and
stopping them—demonstrates the integral position of directional valves in hydraulic
systems. Therefore, when assessing the choices, "All of the above" encompasses the full
range of functions that directional valves provide within hydraulic systems. This
reinforces the understanding that these valves are essential for ensuring an efficient and
controlled operation of hydraulic machinery.
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3. What defines a perfect vacuum?
A. 0 psia
B. -14.7 psig
C. 6.9 KPa
D. Both the 1st and 2nd answers are correct

A perfect vacuum is defined as a condition where there is no matter present, which
means the pressure is at absolute zero. In practical terms, on Earth, this condition is
often represented as 0 psia (pounds per square inch absolute) because this is the
absolute pressure reading when there is no atmospheric pressure acting on a space.
Additionally, -14.7 psig (pounds per square inch gauge) correlates with atmospheric
pressure at sea level, meaning that if you measure 0 psia, it would feel like -14.7 psig
when using gauge pressure (which subtracts the atmospheric pressure). Since both 0
psia and -14.7 psig accurately represent the ideal condition of a perfect vacuum,
indicating the same concept of absence of pressure, the answer confirming that both
statements are correct validates the definition of a perfect vacuum thoroughly. 6.9 KPa
also reflects atmospheric pressure but is not a direct indication of a perfect vacuum, and
while it is valid in certain contexts, it does not convey the same universal understanding
as the other two measurements, which are directly related to absolute pressure
definitions.

4. What causes turbulent flow in a hydraulic conductor?
A. High fluid velocity
B. Pressure differential

C. Pressure override
D. All of the above

Turbulent flow in a hydraulic conductor is primarily influenced by high fluid velocity.
When the fluid velocity increases beyond a certain threshold, it leads to chaeotic,
eddy-like flow patterns. This is characterized by fluctuations in pressure and velocity,
resulting in a more complex flow regime compared to laminar flow, where fluid moves in
smooth, parallel layers. In hydraulic systems, achieving a balance between velocity,
pressure, and flow characteristics is crucial for efficient operation. While pressure
differential and pressure override can affect the system's overall performance, they
primarily influence flow through factors such as volume and direction rather than
directly inducing turbulence. High fluid velocity is the dominant factor that promotes
turbulence, making it the correct choice. Understanding this concept is essential for
millwrights who work with hydraulic systems, as it impacts equipment performance,
efficiency, and energy consumption significantly.
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5. On what component does the hydraulic fluid pressure
entering an internal gear motor act upon?

A. Wear plate
B. Gear teeth
C. Separating crescent

D. Swash plate

The hydraulic fluid pressure entering an internal gear motor acts primarily on the gear
teeth. In an internal gear motor, the design incorporates a set of internal and external
gears that mesh together. When pressurized hydraulic fluid is introduced, it exerts force
on the gear teeth of the internal gear. This force is what drives the motor and causes the
gears to rotate, which ultimately translates into mechanical work. The interaction
between the fluid and the gear teeth is critical for the functionality of the motor, as it
relies on this pressure to create torque and motion. The efficiency and output of the
motor depend greatly on how effectively this pressure is utilized at the teeth of the gears.
Understanding the dynamics at play between the fluid pressure and the gear teeth is
essential for troubleshooting and optimizing the performance of hydraulic systems
featuring internal gear motors.

6. Which type of mounting is effective for eliminating soft
foot and ensuring alignment?

A. Grout mounts
B. Adjustable bases
C. Vibration isolators

D. Concrete pedestals

Adjustable bases are specifically designed to allow for precise height adjustments and
leveling of equipment. These bases help in accommodating deviations in the surface or
foundation upon which the machinery is installed. By providing this capability, adjustable
bases can effectively eliminate issues such as "soft foot," which occurs when one or more
mounting points are not firmly resting on the foundation or base. A soft foot condition
can lead to misalignment and increased wear on machinery components, resulting in
reduced efficiency and potential failure. The ability to fine-tune the height and
alignment ensures that all mounting feet of the equipment are uniformly supported,
maintaining proper alignment and reducing the possibility of vibration and excessive
wear. This creates a stable foundation for the equipment, which is crucial for optimal
performance and longevity. In terms of other options, while grout mounts and concrete
pedestals provide solid support, they lack the adjustability needed to correct
misalignment. Vibration isolators help reduce the transmission of vibrations but do not
directly address the alignment or soft foot issues. Thus, adjustable bases are the most
effective solution for ensuring proper alignment and eliminating soft foot.
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7. How is displacement inside a hydraulic motor measured?
A. GPM
B. Cubic inches per minute

C. Cubic inches per revolution
D. GPR

Displacement inside a hydraulic motor is measured in cubic inches per revolution. This
measurement indicates the volume of hydraulic fluid that the motor displaces with each
full rotation. Understanding the displacement is crucial for determining the motor's
performance characteristics, such as its torque and speed capabilities. When assessing
the efficiency and power of a hydraulic motor, knowing how much fluid is moved per
revolution allows engineers and technicians to match the motor's specifications with the
requirements of the application. This is particularly important in hydraulic systems,
where precise control over movement and force is essential. Other units like gallons per
minute (GPM), cubic inches per minute, and gallons per revolution (GPR) relate to
different aspects of hydraulic systems, such as flow rate or volume over time, but they do
not directly reflect the specific volume displaced with each rotation of the motor.
Therefore, cubic inches per revolution provides the most direct measurement of a
hydraulic motor's displacement, making it the correct choice.

8. What process occurs in an axial compressor with the rotors
and stators?

A. Decrease the gas velocity, converts pressure into velocity
B. Increase gas pressure, converts pressure to velocity

C. Increase the gas velocity, converts velocity to pressure
D. No specific process occurs

In an axial compressor, the primary function revolves around the interaction between the
rotors and stators to manipulate the gas flow. The correct option highlights that the
compressor's design is specifically aimed at increasing the gas velocity as it passes
through the rotor stages. In this process, the rotors, which are essentially rotating
blades, impart kinetic energy to the incoming air or gas, significantly increasing its
velocity. As the gas moves through the rotating blades, it gains speed due to the
conversion of mechanical energy from the rotation into gas kinetic energy. Following the
rotor stages, the gas moves through stationary stator blades, which help diffuse the
high-velocity gas flow. During this stage, the gas experiencing increased velocity
transitions into a format that aids in increasing its pressure. So, while it appears
counterintuitive that velocity translates into pressure, the principles of fluid dynamics
confirm that the kinetic energy of increased velocity contributes to a rise in pressure,
particularly as the gas slows down through the stator sections. In summary, the axial
compressor effectively utilizes its rotors to increase gas velocity, converting that
increased velocity into higher pressure as the gas exits the compressor, making the
statement about increasing gas velocity and converting it to pressure accurate.
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9. What can be used to help stop the rotors from contacting
each other in multiple screw pumps?

A. Seals
B. Fluid flow

C. Position of the timing gears
D. Position of the bearings

In a multiple screw pump, maintaining proper alignment and separation between the
rotors is crucial for efficient operation. The timing gears play a vital role in ensuring that
the rotors remain appropriately positioned relative to each other. When the timing
gears are correctly aligned and set, they dictate the rotational position of the rotors,
preventing them from coming into contact with one another during operation. This
alignment allows the rotors to turn smoothly without any interference, which is essential
for the pump's performance as it minimizes wear and potential damage. Using timing
gears effectively manages the spatial relationship between the rotors, ensuring they
function within their designed tolerances. This is particularly important in applications
where precise fluid transfer is required, highlighting the significance of the timing gears'
position in maintaining operational integrity in a multiple screw pump system.

10. What can excessive tightening of flared fittings lead to?
A. Increased sealing
B. Potential leaks

C. Damage to the fitting
D. Better fluid flow

Excessive tightening of flared fittings can lead to damage to the fitting itself. Flared
fittings are designed to create a solid seal between the surfaces by compressing a flared
end into a mating surface. When the fitting is over-tightened, it can lead to several
issues, such as deforming the fitting, stripping threads, or even cracking the material.
This damage can compromise the integrity of the fitting, making it less effective or
leading to complete failure. While it is possible that an overly tight fitting might seem to
increase sealing temporarily, the potential for future leaks actually increases due to any
damage that may occur during over-tightening. Better fluid flow is not guaranteed; in
fact, improper fitting may restrict fluid movement. Thus, keeping within the
manufacturer's specifications for tightening is crucial to ensure that flared fittings
function effectively and last without developing leaks or failing altogether.
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