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Conveyor Belt Weighing

A practical guide to conveyor belt weighing, covering the reader intent, the
relationship to conveyor belt weighing, key evaluation criteria, common risks, and
the information the intended project audience should confirm before taking the
next step.
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In the landscape of industrial bulk material handling, the ability to accurately
guantify the flow of solids is fundamental to operational efficiency, process control,
and inventory management. Conveyor belt weighing, primarily achieved through
the integration of belt scales, provides a continuous measurement of the mass flow
rate and totalized weight of materials as they move along a conveyor system.
Whether handling minerals in a mining operation, grain in agricultural processing,
or chemicals in a manufacturing plant, understanding the mechanics and
application of belt weighing is essential for modern automation.

While conveyor belt weighing focuses on the dynamic flow of material, it is
inextricably linked to static storage monitoring. For a comprehensive overview of
how these technologies integrate into broader industrial systems, engineers often
refer to the Main Page of instrumentation providers to align flow data with vessel
level data.

| Measurement Principles of Conveyor Belt Weighing

Conveyor belt weighing is not a single-sensor measurement but rather a
system-level calculation derived from two primary variables: weight and speed. To
determine the mass flow rate (typically expressed in kilograms per hour or tonnes
per hour), the system must simultaneously measure the load on a specific section
of the belt and the velocity at which that belt is moving.

|The Load Measurement (Weight)

The core of a belt scale is the weighbridge. This structure is installed under the
conveyor belt, replacing one or more standard idlers. The weighbridge is supported
by high-precision load cells, usually of the strain-gauge variety. As material passes
over the weighbridge, the gravitational force exerted by the material is transmitted
to the load cells. This force is converted into an electrical signal proportional to the
weight per unit length (e.g., kg/m).
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|The Speed Measurement (Velocity)

Because conveyor belts are subject to stretching, slipping, and variations in motor
load, assuming a constant speed is often insufficient for high-accuracy
applications. A speed sensor, typically a digital encoder or a friction-driven wheel,
is mounted on the return belt or a non-driven pulley. This sensor provides a pulse
frequency that corresponds to the belt's travel speed (m/s).

| The Integration Process

The signals from the load cells and the speed sensor are sent to an electronic
integrator. The integrator performs the fundamental calculation:

Mass Flow Rate (Q) = Load (L) x Speed (V)

By integrating this flow rate over time, the system provides a totalized weight of
the material moved during a specific shift, batch, or day.

| Integration with Level Measurement Systems

In a typical industrial workflow, conveyor belt weighing does not exist in isolation.
It is usually part of a closed-loop system involving storage silos, hoppers, and
feeders. For instance, a radar level meter installed on a primary storage silo
monitors the available inventory. When the level reaches a specific set point, the
conveyor system is activated to transport material to a secondary process hopper.

Effective process automation requires that the data from the conveyor belt
weighing system matches the volumetric changes reported by level sensors. If a
belt scale reports that 50 tonnes of material have been moved, but the ultrasonic
level sensor in the receiving bin indicates a volume change equivalent to only 40
tonnes, it sighals a potential calibration issue or material loss. Manufacturers like
Welk provide the level measurement side of this equation, ensuring that the static
inventory data is as reliable as the dynamic flow data found on the Main Page.
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| Selection Criteria for Belt Weighing Systems

Selecting the appropriate conveyor belt weighing system requires a detailed
analysis of the conveyor's physical characteristics and the required accuracy of the
data. Not all conveyors are suitable for high-precision weighing, and environmental
factors play a significant role.

| Key Evaluation Factors

1. Required Accuracy: Commercial "legal-for-trade" applications require high
precision (0.125% to 0.25% error), whereas simple process monitoring might only
require 0.5% to 1.0% accuracy.

2. Belt Speed: High-speed belts (above 3 m/s) introduce more vibration and require
more robust weighbridges and faster integration electronics.

3. Material Characteristics: The density, moisture content, and particle size of the
material affect how it settles on the belt, which in turn affects the stability of the
weight reading.

4. Conveyor Incline: While belt scales can operate on inclined conveyors, the angle
must remain constant. Changes in the angle of the conveyor will change the force
vector applied to the load cells, leading to errors if not properly compensated.

| Selection Table: Belt Scale Configurations
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Single-ldler Scale Multi-ldler Scale Dual-Belt /
(2-4 Ildlers) Weighfeeder

Typical Accuracy 0.5% to 1.0% 0.125% to 0.5% 0.25% to 0.5%

Space Required Minimal (one idler Significant (2-5 Standalone unit
space) meters)

Primary Use Process control, Trade loading, Controlled
inventory high-value bulk dosing/blending

Maintenance Low Moderate High

Cost Economical Premium High

| Installation Considerations and Best Practices

The accuracy of a conveyor belt weighing system is often more dependent on the
quality of the installation than on the electronics themselves. Because the system
is measuring relatively small changes in force on a massive, moving structure,
mechanical interference must be minimized.

| Location on the Conveyor

The weighbridge should be installed in a section of the conveyor where belt
tension is most stable and consistent. This is typically at least 6 to 12 meters (or
five idler spaces) away from the loading point to allow the material to settle. It
should also be located away from curves, trippers, or any device that changes the
belt's profile.

| Idler Alignment

The "scale area" includes the weigh idlers and at least two idlers before and after
the scale. These idlers must be perfectly aligned in both the horizontal and vertical
planes. If the scale idler is even a few millimeters higher than the adjacent idlers, it
will take on more of the belt's tension, resulting in an artificially high weight
reading.
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| Belt Tensioning

Constant belt tension is critical. Gravity-take-up systems (using a counterweight)
are preferred over screw-take-up systems because they automatically adjust for
belt stretch and temperature fluctuations, maintaining a consistent tension across
the weighbridge.

| Limitations and Environmental Challenges

Engineers must be aware of the physical limitations that can degrade the
performance of conveyor belt weighing systems.

Wind Loading: On outdoor conveyors, wind can exert downward or upward
pressure on the belt, which the load cells interpret as material weight. Wind shields
are often necessary for accurate outdoor weighing.

Moisture and Material Buildup: If material sticks to the belt (carry-back), the
system will totalize this weight repeatedly. Belt scrapers and an automatic
zero-tracking function in the integrator are required to mitigate this.

Vibration: Nearby heavy machinery (crushers, screens) can transmit vibrations
through the conveyor structure. Modern integrators use digital filtering to move
past this noise, but mechanical isolation is always the first line of defense.

Belt Stiffness: At low temperatures, rubber belts become stiffer, which increases
the resistance to bending over the scale idlers. This change in mechanical
resistance can affect the zero-point calibration.

| Calibration Procedures

A belt scale is only as good as its last calibration. Because the system is dynamic,
it requires periodic verification against known weights.

1. Zero Calibration: This is performed with the belt running empty. The system
records the weight of the belt itself over one or more complete revolutions and
averages it to establish a "zero" baseline.
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2. Static Weight Calibration: Known weights are applied to the weighbridge while
the belt is stationary. This tests the load cell response but does not account for
dynamic belt effects.

3. Electronic Calibration (R-Cal): A resistor is used to simulate a load on the cells.
This is useful for checking the health of the electronics but does not calibrate the
mechanical system.

4. Material Test: The gold standard of calibration. A known quantity of material is
run across the scale and then weighed on a static, certified platform scale. The belt
scale's span is then adjusted to match the static weight.

| Frequently Asked Questions (FAQs)

Q: How often should a conveyor belt weighing system be calibrated?

A: For process control, a monthly zero calibration and a quarterly span check are
usually sufficient. For high-accuracy or trade-certified systems, weekly zero checks
and monthly material tests may be required.

Q: Can | weigh material on a reversible conveyor?

A: Yes, but it requires a more complex setup. The speed sensor must be able to
detect direction, and the weighbridge must be positioned in a location that remains
stable regardless of which end is the "head" pulley.

Q: Does belt weighing work for very light materials?

A: It is challenging. For very light materials (like sawdust or light plastics), the
sighal-to-noise ratio is low. In these cases, a weighfeeder or a specialized
low-capacity belt scale with highly sensitive load cells is necessary.

Q: How do | choose between a belt scale and a level sensor for inventory?

A: They serve different purposes. A belt scale measures what is moving
(throughput), while a level sensor (such as those found on the Main Page)
measures what is stored (inventory). For full process transparency, both are
typically required.
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| Conclusion

Conveyor belt weighing is a sophisticated blend of mechanical engineering and
digital signal processing. By understanding the principles of load and speed
integration, and by adhering to strict installation and calibration standards,
industrial facilities can achieve high levels of accuracy in their bulk material
handling. When combined with reliable level measurement instruments to monitor
storage vessels, belt weighing provides the data necessary for optimized
production, reduced waste, and improved profitability in the global supply chain.
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