Applications for Thermal Imagers

Roller, chain and
belt conveyors
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Application Note

Thermal imaging is especially useful for monitoring low-speed
mechanical equipment like conveyors. Overheating signals the
impending failure of many different electrical and mechanical
conveyor components, from motors, gearboxes, and drives to

bearings, shafts, and belts.

Conveyors are essential to
productivity, from light-duty
package-handling roller convey-
ors in distribution centers to
overhead and towline chain
conveyors carrying automobiles
through assembly to massive
ore-handling belt conveyors.

To avert production stoppages
due to conveyor failure, progres-
sive companies use predictive
condition monitoring technolo-
gies to monitor those assets. The
objective is to detect impending
failures before they occur, and

wear problems.

These hot spots most likely indicate poor bearing lubrication or component

take corrective action during

scheduled production shutdowns.

One of those technologies is
thermography, or IR Imaging.
Thermal imagers capture two-
dimensional images representing
the apparent surface tempera-
tures of conveyor components,
and are excellent tools for moni-
toring conveyors.

What to check?

While they are running, monitor
conveyors that are critical to
your operations, i.e., those whose

failure would threaten people,
property or production. Be sure
to scan the conveyors’ drives—
electric motors and gearboxes—
and follow the guidelines for
these units spelled out in earlier
Fluke Application Notes. Also
with the conveyors running,
check the conveyor chain on
any critical towline, powered
overhead and power-and-free
conveyors used in your opera-
tions. In addition, scan the
bearings in the carrier rolls of
powered roller conveyors and in
the idler rollers and drive, tail
and take-up pulleys on your
critical belt conveyors. And,
remember to check the belts
themselves.

What to look for?

In general, look for hot spots and
pay special attention to differ-
ences in temperature of similar
components operating under
similar conditions—similar speeds,
similar loading, etc. For example,
if the end bearings in the same
conveyor roller or pulley or the
bearings on the same side of
adjacent rollers on the same
conveyor are running at different
temperatures, the hotter one may
be trending toward failure.

For more information on Thermal Imagers
go to www.fluke.com/thermography




For monitoring some conveyor
components (e.g., drives), IR
imaging complements other con-
dition monitoring technologies
such as oil analysis, vibration
monitoring and ultrasound. How-
ever, tow chains under the floor
and elevated chain conveyors,
including power-and-free con-
veyors, are often most easily and
effectively monitored from a
distance using thermal imaging.
Check the chain as well as roller
turns and curves. Overheating
chain or rollers may signal
lubrication or wear problems.

IR imaging is an ideal moni-
toring technique for powered
roller conveyors, roller-bed belt
conveyors and bulk-handling
belt conveyors with idlers,
whether these conveyors are
elevated or not. On such convey-
ors, the bearings are usually too
small, too numerous or too inac-
cessible—perhaps all three—to be
effectively screened by other
strategies.

On belt conveyors, check for
belts rubbing on the conveyor
frame or other conveyor part.
Belt rubbing may be caused by
misalignment or broken conveyor
components and is best detected,

if not by the naked eye, by an IR
image of the heat generated by
the resulting friction. Rubbing
can destroy an expensive con-
veyor belt in short order.

A good approach is to create a
regular inspection route that
includes all critical conveyors.
Then, save on a computer a
thermal image and associated
temperature data of each area
scanned and track measurements
over time. That way, you'll have
a baseline for comparisons with
subsequent images. They will
help you determine whether a
hot spot is unusual or not, and,
following repairs, help you verify
that the repairs were successful.

What represents a
“red alert?”

Equipment conditions that pose a
safety risk should take the high-
est repair priority. However, the
imminent failure of any critical
production asset constitutes a red
alert. Consider using key safety,
maintenance and operations per-
sonnel to quantify “warning” and
“alarm” levels for these assets.
(Note: alarm levels for specific
equipment can be set on select
Fluke handheld thermal imagers.)

An imaging tip:

On difficult-to-monitor equipment, a combination of vibration
analysis and thermography may be the best approach. Begin
by taking vibration readings and making thermal images of

the equipment, e.g., bearings on a critical conveyor, at the
same time. Use the combined data to determine the tempera-
ture range for normally operating equipment as determined
by vibration analysis. You may then conclude that equipment
running hotter than the upper limit of the normal operating
range is degrading.
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What's the potential cost
of failure?

Conveyors are keys to productiv-
ity in so many industries that it is
difficult to speak generally about
the cost to a company from the
failure of a critical conveyor.
However, consider a 24-hour
distribution center that handles
roughly 8,000 cartons of books
per day. If the average book
order is US $50, a failed conveyor
could result in production delays
amounting to more than

US $15,000 an hour.

Another example: Using 2003
figures from the U.S. Department
of Energy, one can calculate that
a coal mine with 500 employees
could lose more than US $60,000
in production each hour that a
failed bulk-handling conveyor
shuts down the operation.

Follow-up actions

Whenever you use a thermal
imager and find a problem, use
the associated software to docu-
ment your findings in a report
that includes a digital photograph
as well as a thermal image of the
equipment. That's the best way
to communicate the problems you
find and to suggest repairs. In
general, if a catastrophic failure
appears imminent, the equipment
must either be removed from
service or repaired immediately.
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