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In the landscape of industrial automation, point level detection serves as a
fundamental safety and process control mechanism. Among the various
technologies available, the vibrating fork sensor—specifically models like the
FTL31—has emerged as a standard for liquid applications. This device is designed
for use in tanks, containers, and pipelines, providing a reliable switching signal
when the media reaches a predetermined level. Unlike traditional float switches,
these sensors utilize electronic vibration, offering a robust solution that is less
susceptible to mechanical wear or interference from fluid turbulence.

| Measurement Principle: The Vibronic Effect

The operation of the FTL31 is based on the vibronic principle. The sensor head
features a tuning fork that is piezoelectrically excited to vibrate at its resonance
frequency in the air. This frequency is typically around 1000 Hz, though it varies
depending on the specific design and dimensions of the fork.

When the vibrating fork comes into contact with a liquid medium, the frequency of
the vibration shifts. This change occurs because the liquid is denser than air,
increasing the mass acting on the fork and thereby dampening its resonance
frequency. The integrated electronics continuously monitor this frequency. Once
the frequency drops below a specific threshold, the electronics interpret this as the
"covered" state and trigger a change in the output signal (e.g., from PNP open to
PNP closed).

Key advantages of this principle include:

Independence from Media Properties: The switch is largely unaffected by changes
in dielectric constant, conductivity, or pressure.

No Moving Parts: Because the vibration is microscopic, there are no mechanical
pivots or linkages to fail, which is a significant improvement over traditional
mechanical float switches.

Self-Monitoring: Many vibronic sensors can detect damage to the fork or the
piezoelectric drive by monitoring for frequency deviations outside of the normal
operating range.
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| Technical Specifications and Performance Limits

To ensure the FTL31 or similar vibrating forks are suitable for a specific process,
engineers must evaluate several technical parameters. While these devices are
versatile, they operate within defined physical boundaries.

#### Material Construction

Most industrial-grade vibrating forks are constructed from 316L stainless steel
(1.4404/1.4435). This material provides excellent corrosion resistance for water
treatment, food and beverage, and general chemical applications. For more
aggressive media, specialized coatings or alternative alloys may be required.

#### Temperature and Pressure Ranges

The FTL31 is typically rated for process temperatures ranging from -40 °C to +150
°C (-40 °F to +302 °F). Operating outside these limits can damage the
piezoelectric elements or cause seal failure. Pressure ratings usually extend up to
40 bar (580 psi), making them suitable for most atmospheric and pressurized
storage tanks.

#### Media Density and Viscosity

For the frequency shift to be detectable, the medium must have a minimum
density. Most standard forks require a density of at least 0.7 g/cm?3, though some
high-sensitivity versions can detect media down to 0.5 g/cm?3. Viscosity is also a
factor; while vibrating forks can handle fluids up to 10,000 mm?/s (cSt), extremely
viscous or "sticky" fluids may cause the fork to remain in the "covered" state even
after the level has dropped, a phenomenon known as bridging.

| Application Engineering: Where to Use the FTL31

The FTL31 is primarily utilized in three functional areas: overfill protection, dry-run
protection, and high/low-level signaling.

1. Overfill Protection (High Level): Installed at the top of a tank, the sensor
prevents the medium from overflowing, which is critical for environmental safety
and preventing product loss.
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2. Pump Dry-Run Protection (Low Level): Installed in the suction line or at the
bottom of a tank, the sensor ensures that a pump does not operate without fluid,
which would otherwise lead to cavitation and mechanical seal failure.

3. Leakage Detection: In double-walled tanks or drip trays, these sensors can
detect the presence of liquid where it should not be, triggering an immediate
alarm.

For a broader look at how these switches integrate into a complete automation
strategy, users often refer to the Main Page of instrumentation providers to
compare point level switches with continuous level transmitters like radar or
ultrasonic sensors.

| Installation and Mounting Best Practices

Correct installation is paramount to the longevity and accuracy of a vibrating fork
sensor. Despite their robustness, environmental factors can influence
performance.

#### Orientation

The FTL31 can be installed in any orientation (vertical, horizontal, or at an angle).
However, in horizontal installations, the fork should be oriented so that the liquid
can easily drain off the blades. Most sensors have a marking (usually a notch or a
dot) on the hex nut to indicate the orientation of the fork blades. For horizontal
mounting, the blades should be vertical to prevent the accumulation of solids or air
bubbles between the forks.

#### Avoiding Turbulence and Foam

While vibrating forks are more resistant to foam than ultrasonic sensors, extremely
thick or dense foam can occasionally trigger a false positive. If the tank features
heavy agitation or a filling stream that hits the sensor directly, a protective baffle
or a mounting nozzle extension should be used to shield the fork from direct
mechanical impact.

#### Nozzle Length
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The "dead zone" or the length of the mounting nozzle must be considered. If the
nozzle is too long and narrow, liquid may become trapped due to surface tension
(capillary effect), preventing the fork from vibrating freely in the air even after the
tank level has dropped.

| Selection Guide: Vibrating Forks vs. Alternatives

When selecting a point level switch, it is helpful to compare the FTL31's vibronic
technology against other common methods. The following table outlines the key
differences used in industrial selection processes.

Vibrating Fork Capacitive
(FTL31) Switch

Media Type Liquids Liquids Solids & Liquids Liquids
Moving Parts No Yes No No
Maintenance Very Low Moderate Low Low
Build-up Low to High High Low
Sensitivity Moderate

Foam Good Excellent Poor Moderate
Resistance

Installation Compact Large Compact Moderate
Space

Primary Viscosity limits Mechanical Dielectric Air
Limitation wear changes bubbles/Foam

| Maintenance and Troubleshooting

One of the primary selling points of the FTL31 is its maintenance-free design.
However, in applications involving crystallizing or highly viscous media, periodic
inspection is recommended.
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Cleaning: If build-up occurs, the fork should be cleaned with a soft cloth or a
cleaning solution that is compatible with 316L stainless steel. Abrasive tools should
be avoided as they can scratch the surface, leading to faster build-up in the future.

Functional Testing: Most modern switches include a test magnet or a dedicated
terminal that allows the user to simulate a "covered" state. This is essential for
proof-testing in safety-instrumented systems (SIS).

LED Indicators: The FTL31 typically features an LED on the housing. A green light
usually indicates power and a "free" state, while a red or yellow light indicates the
"covered" state or a fault condition.

| Common Risks and Considerations

While the FTL31 is highly reliable, engineers should be aware of specific risks that
could compromise the measurement:

High Solids Content: If the liquid contains a high concentration of large solids, they
may become wedged between the fork blades, causing a permanent "covered"
signal.

Gas Bubbles: In some cases, a large gas bubble can become trapped between the
blades if the sensor is mounted incorrectly, preventing the fork from detecting the
liquid (false negative).

Corrosion: Even 316L stainless steel can succumb to certain acids or chlorides.
Always verify the chemical compatibility of the wetted parts with the process
media.

|Frequent|y Asked Questions (FAQs)

Q: Can the FTL31 be used in explosive atmospheres?

A: Yes, specific versions of the FTL31 are available with ATEX, IECEX, and CSA
hazardous area approvals. It is vital to check the nameplate for the specific
protection rating (e.g., Ex ia or Ex d).

Q: Does the sensor require calibration?
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A: No. Vibrating forks are factory-calibrated to switch at a specific frequency shift.
There is no need for field calibration, which simplifies commissioning.

Q: Is the FTL31 compatible with 10-Link?

A: Many modern iterations of this sensor support IO-Link, allowing for digital
parameterization and advanced diagnostics, such as monitoring the exact
vibration frequency to predict maintenance needs.

Q: Can it be used for solids or powders?

A: No, the FTL31 is specifically tuned for liquids. For solids, a different tuning fork
geometry (such as the FTM series) with a lower vibration frequency is required to
handle the different damping characteristics of bulk materials.

| Conclusion

The FTL31 represents a sophisticated yet user-friendly solution for liquid point level
detection. By understanding the vibronic principle and adhering to proper
installation guidelines, industrial operators can significantly reduce the risk of
overfills and pump damage. For those looking to integrate these sensors into a
larger system or explore alternative technologies such as radar or hydrostatic
transmitters, visiting a comprehensive resource like the Main Page can provide the
necessary technical depth to make an informed decision. As industrial processes
become increasingly automated, the reliability of point level switches remains a
cornerstone of efficient and safe operations.

Welk Reference Guide 7



