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loT Monitori ng

Regal Rexnord examines backstops safeguarding
torque transmission'in clutches

Willemn J.-Sullivan, Manager, Engineering, Regal Rexnord

The mining industry is known for
operating within some of the most
complex and demanding environ-
ments possible.Equipment reliability,
efficiency, and operational safety are
absolutely essential. The challenges
come when the longevity and reli-
ability aspect of machinery on site
comes into question.

In this industry, ensuring long-
term sustainability has drastic
effects on preventing catastrophic
failures leading to injury, downtime,
and financial insecurity. With an
ever-evolving landscape, the ability
to monitor your equipment in real
time to assess operational health has
never been more important.

One of the most transforma-
tive innovations in this space is
the implementation of IoT moni-
toring systems for your operation.
As an example, consider its effec-
tiveness with backstops, which
safeguard torque transmission
in externally mounted clutches.
These systems usher in a new
era of predictive maintenance,

operational resilience, and data-
driven decision making that allow
mining operations to move beyond
reactive problem solving to pro-
active intervention strategies. By
leveraging intelligent telemetry
systems, coal mines are improv-
ing efficiency, reducing downtime,
and fortifying their asset longevity
which are all critical steps towards
a safer, more sustainable, and cost-
effective industry.

Shifting from Reactive to
Predictive Maintenance
For decades, mining maintenance
has relied on traditional methodol-
ogies like scheduled maintenance
and reactive responses to failures
on-site, which most often leads to
costly downtime and unexpected
repairs. This approach, while con-
ventional, has clear limitations and
downsides: mechanical failures can
occur without warning, operations
unexpectedly come to a halt, and
production schedules are immedi-

ately thrown into uncertainty.
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With IoT-driven monitoring this
common cycle is instantly chal-
lenged.  Telemetry  equipment
continuously gathers and analyzes
real-time operational data and
tracks important factors like tem-
perature fluctuations, vibrations
levels, lubrication presence, torque
transmission efficiency, and over-
all backstop performance. This data
allows experienced engineers and
maintenance teams to detect poten-
tial failure points long before they
advance and become a more serious
issue that would otherwise cause cat-
astrophic breakdowns and interrupt
productivity. Instead of reacting to
these problems, operators can now
predict, and address, these issues
by transforming maintenance into a
calculated and planned process.

Enhancing Operational
Efficiency and Cost
Savings
Mining sites understandably func-
tion within tight production windows
where equipment downtime heavily
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impacts profitability. IoT solutions
alleviate this challenge by offering
early warning systems and automated
alerts that can enable strategic sched-
uling of maintenance during planned
shutdowns rather than the unfortu-
nate and costly emergency stoppages
that occur.

Beyond minimizing site disrup-
tions however, these intelligent
monitoring systems optimize cost
efficiency in more unique ways like:

¢ Reducing Manual Inspections
- IoT monitoring eliminates
the need for frequent on-site
evaluations which reduces
overall labor costs and
improves efficiency when those
inspections are taking place.

e Data-Backed Decision Making
- Instead of relying on subjective
assessments and timed
evaluations, operators can now
leverage real-time performance
data to dictate maintenance
schedules.

¢ Minimized Equipment
Replacement Costs - Early
detection prevents severe
breakdowns, allowing
targeted repairs before severe
replacements are needed.

e Optimized Energy
Consumption - Intelligent
Monitoring Systems ensure
backstops (and other equipment)
function at peak efficiency,
reducing excess energy
expenditures and improving
sustainability metrics.

loT Monitoring in Action
with Backstops
This kind of detailed monitoring
opens the possibility to catch and
detect anomalies that would oth-
erwise turn into larger issues and
potential shutdowns if allowed to
grow. For example, being able to
monitor the temperature data of a
backstop in operation helps iden-
tify overheating issues that can
indicate issues with lubrication or
excessive friction. You can monitor
bearing information to understand

the current wear and tear loads
on your backstops and help plan
maintenance around keeping these
systems operational. Similarly, mon-
itoring the vibration that is present
in a backstop can help identify
misalignment, wear, or mechani-
cal faults. By establishing a healthy
baseline for a vibration profile, you
can understand when significant
issues arise before they grow into
larger, more demanding problems
for the operation.

Temperature and vibration anal-
ysis is incredibly important for
keeping a backstop properly oper-
ating, but those are only a couple
parameters that are beneficial to
monitor. Beyond those, you can
monitor lubrication levels for pre-
venting added wear on components,
operational speed and torque to
monitor performance under vary-
ing load conditions, environmental
conditions to ensure humidity, cor-
rosion, and temperature aren’t
significantly impacting the machin-
ery, and even seal integrity to help
detect leaks that might turn a small
problem into a much larger one if it
had gone unnoticed.

Even though these data points
alone may seem simple or insignifi-
cant, combining them allows you to
see standard operating conditions
and notice any deviations that can in
turn combine to create much larger
stressors on your operation.

Conquering Environmental
Challenges with
Innovation
Mining sites present harsh conditions
by anyone’s standards: High dust
levels, extreme temperatures, and
corrosive elements all present signifi-
cant challenges beyond the structural
barriers that obstruct wireless signal
transmission. Traditional sensors
often struggle to perform reliably and
lead to inconsistencies in data collec-
tion. However, advanced telemetry
solutions are now equipped to over-
come these obstacles by ensuring
continuous monitoring regardless of

these conditions.
Some of these breakthroughs include:

¢ Rugged Sensor Technology
- IoT monitoring devices are
constructed with materials
resistant to the dust,
temperature, and corrosion
ensuring reliability you can
count on.

¢ Signal-Bouncing Techniques
- Mining environments contain
metal-framed structures that
heavily disrupt wireless signals
important to these systems.
Advanced communication
networks leverage strategic
repeater nodes that effectively
bounce signals through and
around obstacles to ensure
uninterrupted data transmission.

Backstops, like this Marland BCMA backstop, safeguard torque transmission in externally
mounted clutches and can reap many benefits from remote monitoring and data analysis.
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e Secure Data Protection - IoT
telemetry systems incorporate end-
to-end encryption safeguarding
your operation’s sensitive mining
data transmission.

These innovations allow telem-
etry systems to operate seamlessly
despite previous environmental
challenges enabling precise and
constant data acquisition which is
key for long-term sustainability.
The true testament to IoT moni-
toring’s value is its impact on real
mining sites, where data-driven
optimization is actively reshaping
day-to-day operations.

Preventative Maintenance
in Action

A leading coal mining operation
implemented IoT telemetry systems
to help monitor externally mounted
backstops on-site. Early data ana-
lytics detected misalignment within
torque transmission components,
which would typically be a failure
that would result in full site stop-
page within weeks. By catching this
issue early on in its development,
engineers were able to resolve this
misalignment during scheduled
downtime and prevented thousands
of dollars in repair costs and unin-
terrupted operations.

Improving Workplace
Safety, Compliance and
Risk Management
Beyond financial and operational
benefits, IoT monitoring also sig-
nificantly aids in improving worker
safety. By mitigating severe equip-
ment failure risks, mining teams are
protected from sudden breakdowns
that could result in dangerous envi-
ronments. Predictive analytics ensure
structural integrity isn’t being com-
promised and machinery safety and

personnel are monitored closely.

Strict industry regulations are
required from all mining operations
and detailed maintenance documen-
tation on equipment performance
is mandatory to be compliant. IoT
monitoring provides automated data
logs to ensure compliance with envi-
ronmental, safety, and operational
regulations. Having access to com-
prehensive data records helps mining
companies with tracking mainte-
nance and strengthens adherence to
the regulations that make the min-
ing industry safer.

A Smarter Future for
Mining Efficiency
Mining efficiency depends on a lot of
factors, but notably precision, resil-
ience, and predictive information

Intelligent monitoring solutions support coal mine operations by communicating encrypted end-
to-end sensor data from the operating equipment to a remotely accessible reporting dashboard.
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for maintenance. 0T monitoring
isn’t a simple upgrade to current
industry norms; it’s an evolution
toward a fundamental shift in how
industrial sites approach equipment
reliability, maintenance protocols,
and data intelligence.

While installation remains a nec-
essary stepping stone, the true value
lies in long-term data acquisition,
continuous performance optimiza-
tions, and proactive decision-making.
The mining industry is embracing
new standards of intelligence and
foresight, proving that the future of
industrial efficiency is rooted in data-
driven sustainability efforts.

The New Era of Mining
Intelligence

The ability to predict failures, opti-
mize workflows, enhance equipment
longevity, and safeguard operational
efficiency is no longer something far
off in the future. It’s achievable right
now. This technology is scalable and
essential for the modern mining
industry and should be an immedi-
ate goal for operations globally. IoT
monitoring marks a technological
shift ensuring mining operations
don’t just keep running but thrive in
their environments.

Through innovation, expertise, and
proactive intelligence, mining sites
are collectively moving towards a
future of smarter, safer, and more
efficient operations while redefining
industry standards along the way.
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