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Unplanned downtime remains one of manufacturing’s most costly and
preventable drains on productivity. Conveyor systems- critical to assembly,
coating, packaging, and material-handling operations- are especially prone to

failure when lubrication and chain wear aren’t closely managed.

Traditional preventive maintenance follows fixed schedules for lubrication,
replacement of parts, and inspection. While it helps prevent neglect, this
time-based approach often leads to over-lubricating some components while
missing issues that develop between service intervals. The result is wasted
resources, unnecessary wear, and the same downtime these programs were
designed to prevent. As production demands increase and sustainability goals
tighten, manufacturers need smarter maintenance strategies that respond to
actual equipment conditions rather than arbitrary schedules.

Predictive maintenance delivers that shift. By continuously monitoring
indicators such as chain wear temperature, vibration, amperage, and chain
wear on conveyors, predictive systems identify early warning signs and
trigger maintenance only when needed.
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When combined with precision lubrication, predictive monitoring directly addresses the
leading causes of conveyor failure while reducing energy use and lubricant waste. This
whitepaper explores the evolution of conveyor lubrication strategies, from traditional
preventive programs to intelligent, predictive systems that improve reliability, reduce costs,
and support long-term sustainability across industries.

THE COST OF CONVEYOR DOWNTIME

Unplanned downtime results in losses reaching tens of thousands of dollars per minute in
high-throughput operations. Field data shows that automotive facilities can lose between
$22,000 and $45,000 per minute, while food and material-handling plants face $3,000 to
$10,000 per minute in downtime costs'.
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Conveyor systems are a major driver of these losses. Failures such as seized or broken
chain links can halt an entire line for 6-12 hours, requiring replacement of trolleys

or carriers, line cleanup, requalification, and rescheduled production. In 2023, an
unmonitored chain-wear event on an automotive paint line caused a nine-hour stoppage,
resulting in $24 million in combined production and logistics losses. Similarly, a roofing
manufacturer experienced a three-day shutdown due to torque overload and lubrication
starvation, costing roughly $1.1 million?. These examples underscore that conveyor chain
issues are among the most expensive and disruptive contributors to unplanned downtime.

Page 3 « Copyright © 2025 Mighty Lube <+ Do Not Reproduce



THE HIGH COST OF CONVEYOR DOWNTIME ACROSS INDUSTRIES

Analysis of 1,000 recorded downtime incidents across multiple industries shows that

60 percent stem directly from lubrication and chain-wear issues. These failures often
start small, with improper lubricant application, contamination, or uneven wear, but can
quickly escalate. In many cases, too little or too much lubrication leads to torque spikes,
component misalignment, and premature chain elongation, forcing unplanned shutdowns
for repairs or replacement.

Industry

Avg Cost (USD/

Minute)

Typical Root Causes

Automotive
Manufacturing

22,000-45,000

Chain elongation; lubrication
failure; PLC fault

Each minute can equal
40-50 vehicles of lost
throughout

Aerospace Assembly

15,000-25,000

Conveyor synchronization
errors; mechanical jams

Restart procedures
extend recovery time

Food & Protein

Contamination; lubricant

Product loss

lubrication issues

. 3,000 — 10,000 . . compounds downtime
Processing misapplication
cost
Powder Coating & Chain wear; overspray Typically during
s 2,000 - 6,000 S :
Finishing contamination high-load oven cycles
Drive torque overload; poor nCELY IEEIEIEEL
Building Materials 1,500 - 5,000 © forq P stress from continuous
lubrication
load
Mining / Bulk Handling 8.000 — 20,000 Bearing fa!lure; debris Restart delays exceed
accumulation two hours on average
. . LA
Average Across Sectors |~ 12,000 Mixed mechanical and 40-60% preventable

with predictive systems
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Root Cause Distribution of Conveyor Downtime Events

Operator Error (8%)
Contamination/Debris (10%)

Other (7%)

Electrical/Sensor Faults (15%)

Improper Lubrication (35%)

Mechanical Chain Wear (25%)

For every $1 of direct downtime loss, plants typically incur $2 to $3 in secondary costs
related to labor, logistics, energy waste, and equipment stress during restarts. The
global economic impact is staggering: worldwide, unplanned manufacturing downtime
exceeds $1 trillion annually, with mechanical systems responsible for 39 percent of that
figure.

In the United States alone, the cost of preventable downtime surpasses $50 billion per year®.

These figures make the case clear: conveyor downtime is one of manufacturing’s
most expensive yet preventable problems. The root of this issue lies in the fact that
many operations still use maintenance strategies that don’t fully optimize efficiency,
uptime, or resource use. Understanding these limitations is the first step toward
improvement.

PREVENTIVE MAINTENANCE: STRENGTHS AND LIMITATIONS

Preventive maintenance has long been the foundation of conveyor reliability programs,
using scheduled inspections, lubrication, and part replacements to maintain equipment
health. These routines provide structure, help control budgets, allow teams to plan labor
and materials in advance, and reduce the risk of sudden failures through consistent
execution.
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However, preventive maintenance has significant limitations. Because it does not
account for actual equipment condition, it can result in replacing parts that still have
useful life, performing unnecessary work, or applying lubricants at the wrong time or in
the wrong amount. Schedules are often based on historical averages or manufacturer
recommendations, which may not reflect the specific operating conditions of a facility,
and while preventive maintenance reduces certain risks, it remains largely reactive and

cannot fully optimize component life.

Preventive Maintenance: Strengths and Limitations

Strengths

Limitations

Predictable Scheduling — Fixed intervals simplify
production planning and staffing.

Over-Maintenance & Lubrication Waste — Time-
based schedules can lead to unnecessary lubrication,
contamination, and wasted product.

Reduced Risk of Major Failure — Routine checks
and lubrication lower catastrophic failure probability
(up to 50%).

False Sense of Security — Components may fail
between inspections; hidden wear goes undetected.

Simplified Budgeting & Training — Standardized
procedures make training, auditing, and forecasting
easier.

High Labor & Downtime Costs — Stopping lines
for routine service consumes hundreds of hours
annually, even when no corrective action is needed.

Immediate Condition Awareness — Visual
inspections and temperature readings catch early
warning signs (rust, discoloration, heat buildup).

Lack of Granular Data — Manual logs miss link-level
wear trends; cannot track subtle degradation.

Inflexibility Under Variable Conditions —
Time-based schedules ignore changes in load,
temperature, or contamination. Predictive systems
can dynamically adjust intervals.

One of the most common drawbacks of time-based preventive maintenance in conveyor
systems is the tendency to over-lubricate. When lubrication schedules are based

on fixed intervals instead of actual chain or bearing condition, maintenance teams
often apply grease or oil whether it's needed or not. While the intent is to keep the
conveyor running smoothly, excessive lubrication can lead to chain contamination, seal
degradation, and increased drive load from excess friction and residue buildup—all of
which accelerate wear rather than prevent it.

Multiple facilities have shown that traditional preventive programs can consume up to 75%
more lubricant than necessary, driving up both costs and environmental impact.
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Preventive maintenance also introduces unnecessary labor and operational constraints.
Because this strategy depends heavily on manual inspections and scheduled
shutdowns, stopping production lines for routine service can consume hundreds of
labor hours each year, even when no corrective action is needed. These planned
stoppages reduce overall equipment effectiveness (OEE), divert focus from higher-
priority issues, and can create bottlenecks that ripple through production schedules.

These inefficiencies highlight a broader challenge: traditional preventive maintenance
assumes conveyors degrade at a predictable rate. In reality, operating conditions,
contamination levels, and usage patterns vary widely. To maximize uptime and resource
efficiency, plants need to shift toward predictive maintenance strategies where
lubrication and component service are driven by real-time condition data rather than
calendar-based intervals.

THE SHIFT TO PREDICTIVE MAINTENANCE FOR CONVEYOR SYSTEMS

Predictive maintenance marks a major shift in how equipment is serviced and
managed. In conveyor applications, predictive maintenance relies on sensors and
monitoring technologies that continuously track parameters such as tension, vibration,
temperature, oil reservoir level, air pressure, and amperage. These data points

reveal how components are performing under actual operating conditions, allowing
maintenance teams to intervene only when necessary, rather than shutting down lines
for routine checks and service that may not be needed. By integrating these insights
into dashboards and maintenance management systems, predictive maintenance gives
teams a clear picture of conveyor health across the plant.
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Based on the PF curve, techniques such as vibration and temperature monitoring
fall under the pre dictive domain when specialized technology is used. Any time the
P-F curve is extended, there is more time for planning outages, ordering parts, and

scheduling labor.

Preventive vs. Predictive Maintenance: A Side-by-Side Comparison

Preventive Maintenance

Predictive Maintenance

Decision Basis

Calendar intervals, operating hours,
or OEM recommendations.

Actual equipment condition, measured
via chain wear,amperage, vibration,
temperature, and lubrication data.

Lubrication Strategy

Routine greasing or oiling at set
intervals; risk of over- or under-
lubrication.

Precise, automated lubrication based on
monitored parameters.

Efficiency

Often leads to wasted labor and
materials from servicing healthy
components.

Reduces unnecessary tasks by
targeting maintenance to verified needs.

Downtime Impact

Frequent planned shutdowns;
unexpected failures still occur
between intervals.

Fewer stoppages and earlier detection
of potential failures.

Cost Profile

High ongoing costs from manual
inspections, lubricant waste, and
unplanned downtime.

Lower long-term costs through
optimized scheduling and reduced
material use.

Data Utilization

Limited use of data; relies on
historical averages and technician
experience.

Continuous data collection and analytics
inform precise decision-making.

Environmental Impact

Excess lubricant disposal and
wasted energy increase carbon
footprint.

Reduced lubricant use and energy
waste support sustainability goals.

Outcome

Consistency through routine but with
inefficiency and limited insight.

Reliability through intelligence,
efficiency, and proactive control.

Ultimately, predictive maintenance transforms maintenance from a reactive cost center
into a proactive reliability strategy. By aligning lubrication and servicing with real-time
machine health, facilities achieve longer equipment life, fewer breakdowns, and a
smaller environmental footprint.
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IMPLEMENTING PREDICTIVE MAINTENANCE FOR CONVEYORS

After years of relying on static schedules and manual inspections, plant leaders are
seeking technologies that make maintenance both smarter and more sustainable.

Yet this transition is not without its challenges. Maintenance teams must learn to trust
data-driven insights over familiar routines, interpret a continuous stream of sensor
information, and integrate new monitoring tools into established workflows without
disrupting production. There are also concerns around upfront investment, training, and
ensuring that predictive systems align with the specific demands of each conveyor line.

This is why selecting a robust, purpose-built solution is critical. A well-designed
predictive maintenance system should directly address common pain points (such as
alert fatigue, data interpretation, and workflow integration) while providing actionable
insights, simplifying implementation, and delivering measurable results quickly.

Intelligent Conveyor Maintenance: The Mighty Lube Ecosystem

Mighty Lube® takes the transition to predictive maintenance from theory to reality.
The predictive maintenance ecosystem is built around a simple but powerful concept:
monitor, predict, validate, and act. Each stage works together to provide a complete
picture of conveyor health, turning raw data into actionable insights and automated
responses. From real-time condition monitoring to precise lubrication delivery, this
integrated system ensures that every maintenance decision is informed, verified, and
executed with accuracy.
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Monitor (Conveyor Guardian™ Monitoring System)
Real-time data collection on chain wear, vibration, temperature, amp draw, air pressure

Predict (OmniView®)
Machine learning and analytics to forecast chain wear and health assessments service needs

Validate (ChainVision™ + LubeVision™ + TrolleyVision™)
» ChainVision™: Detects broken or cracked links, identifies affected chain pitches, and verifies proper

lubrication coverage.
* LubeVision™: Shows coverage of link lubrication events.

* TrolleyVision™: Checks trolley wheel grease or lubrication application, flags misalignment or missing

Act (Mighty Lube & OPCO Lube Delivery Units)
Automated, metered lubrication delivery ensures proper application at the right time

Conveyor Guardian™: Real-Time Insights to Prevent Failure
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The Conveyor Guardian™serves as the foundation of an intelligent conveyor
maintenance ecosystem, continuously collecting live data on chain wear, vibration,
temperature, air pressure, and amp draw to identify optimal lubrication intervals and
detect anomalies before they escalate. Its advanced analytics provide a detailed view
of conveyor performance through reports and trends such as:

* Chain Wear Summary » Chain Wear Average

* Alarm History * Long-Term Chain Wear Average

* Monitor Daily Graphs » Chain Wear Projection

* Monitor Daily Individual Inputs * Lube Cycle History
* Chain Wear (10 ft) * Lubrication Setting History
* Chain Wear by Link * Chain Life Summary

STATION STATUS LEGEND Green Indicates a normal operation
Yellow Indicates a fault had occured
Red Indicates an error has occured
Ok Warning Error
Grey Indicates power off or no communication
Blinking Red Indicates critical system failure
Off Critical Failure Lubrication Cycle . . . .
Blue Indicates system is currently lubricating
Orange Indicates monitor switch fault
Switch Error No Com critical switch Emor | Blinking Orange | Indicates critical switch error
U

Color-coded lights allow maintenance teams to quickly identify the status of the head unit.
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OmniView®: Predictive Analytics for Smarter Maintenance Decisions

Building on this foundation, OmniView® applies advanced predictive analytics and
machine learning to uncover wear trends and forecast when chain replacement or
corrective service will be required.

Key insights include:

« High-Level Facility Overview

» Conveyor Health Assessment

* Critical Failure Points

» Chain Replacement Management
 Purchasing Process

» Request for Quotation (RFQ)

« Data Integration

Leveraging machine learning, OmniView features predictive models that forecast when
your conveyor chain will need to be replaced to help you plan ahead and avoid costly
downtime. The system also enables global connectivity by linking multiple plants under
one centralized software platform, providing visibility into annual conveyor budgets

per plant.
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VIEWING MACHINE CONDITION WITH
CHAINVISION, LUBEVISION, AND
TROLLEYVISION

ChainVision™

ChainVision™ integrates seamlessly with the
Mighty Lube Conveyor Guardian™ Monitoring
System to provide high-quality visual data for
every recorded conveyor event. Using advanced
imaging technology, it precisely detects broken
or cracked links, identifies affected chain pitches,
and verifies proper lubrication coverage on
wear areas. Real-time monitoring and proactive
alerts allow maintenance teams to spot issues,
such as missing or bent trolleys, before they
lead to downtime. All images and insights are
automatically stored within the Mighty Lube
software, simplifying data management.
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Customer Success

Nissan North America: Driving
Continuous Improvement

Since 2007, Mighty Lube has
partnered with Nissan North
America to implement efficient
conveyor lubrication and monitoring
systems across their Smyrna and
Canton manufacturing facilities.
Through cross-functional teamwork
and ongoing collaboration with
Mighty Lube, Nissan developed

a standardized, data-driven
approach to conveyor maintenance
—allowing teams to track, forecast,
and plan chain replacements on a
just-in-time basis.

These systems have been
instrumental in helping Nissan

achieve its cost reduction and lean
manufacturing goals, transforming
lubrication from a routine task into a
strategic advantage.

“This process improvement through
the transition from simple lubrication
to detailed monitoring has afforded
us a beneficial advantage. We are
now utilizing this equipment in all of
our critical chains in both Smyrna
and Canton.”

—Nissan Internal Press Release



LubeVision™

LubeVision™ is designed to revolutionize conveyor chain maintenance through real-
time visual verification of lubrication. As an optional enhancement to the ChainVision™
system, LubeVision captures high-resolution images that show exactly where lubricant
is being applied on the conveyor chain. Its advanced imaging technology allows
maintenance teams to
confirm that lubrication

is reaching the critical
wear points, while
proactive alerts flag any
missed areas or irregular
application.

TrolleyVision™

TrolleyVision™ brings predictive insight to trolley wheels, the critical rolling elements
that keep conveyors moving. Integrated within Mighty Lube Software, it images
where grease is applied
on trolley wheels, and
detects mechanical
issues such as misaligned
wheels. By displaying
alarm time-stamped
imagery for each trolley
wheel, TrolleyVision™
proves grease hits and
flags potential failures
before they escalate

into derailments.
Combined with OPCO
Lube delivery units, it completes the command-delivery-verification loop. When
paired with LubeVision™ and ChainVision™ coverage images, the system forms a
comprehensive, visual maintenance record for major conveyor components.
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Lubricate at the Right Time, in the Right Amount with OPCO Systems

OPCO automatic sealed wheel lubricators are designed for several chain styles,
including standard overhead, inverted, roller chain, power-and-free, flat-top, and
outboard, inboard, and free-trolley wheel configurations. They lubricate these wheels
with precise, metered grease or lubrication while the conveyor is running. This reduces
drag, extends component life, and eliminates the labor and waste of manual greasing.

OPCO Lube devices interface with Mighty Lube Software so lubrication events and
wheel health can be monitored and trended alongside chain condition. Instead of
relying on manual greasing or fixed intervals, OPCO systems deliver metered positive
displacement shots of lubricant during normal operation, eliminating downtime and
waste.

Each unit applies the precision amount of lubricant or grease directly to wear points
such as chain pins and trolley wheels, extending component life and maintaining
smooth operation. By automating this critical task, OPCO Lube helps plants avoid over-
or under-lubrication, reduce labor demands, and keep conveyors running efficiently
and reliably.
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MOCS Training

Finally, the Mighty Lube Optimized Conveyor Specialist (MOCS) training program

ensures maintenance personnel understand how to interpret and apply these predictive
insights, bridging the gap between technology, process, and people. By combining data
intelligence with skilled human oversight, predictive lubrication becomes not just a tool,

but a competitive advantage in uptime, efficiency, and sustainability.

Impact of Condition Monitoring and Intelligent Lubrication

Together, these integrated technologies close the gap between monitoring, prediction,
and action. Plants implementing the Mighty Lube® and OPCO Lube® ecosystem have
documented:

» 40-60% reduction in total downtime frequency
* 80% reduction in mechanical chain failures
» 25-75% decrease in lubricant consumption

Time-Phased Results After Adoption

80“ ==@==Downtime Reduction (%) |

w=@==Lubricant Savings (%) /
’ /
) /
50 /r
40 /
30 /
20 / / /

Percent

10

(] 51 01 52 0 25
Months After Implementation

Even incremental gains produce measurable results. A 25% reduction in lubricant use can save
approximately 250 gallons annually in a mid-sized facility—preventing an estimated 2.6 metric
tons of CO2-equivalent emissions from lubricant production, transport, and disposal.
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In addition to reducing total lubricant volume, the choice of lubricant itself can amplify
these gains. Modern low-viscosity synthetic conveyor oils use advanced ester
chemistry to penetrate pins, bushings, and trolley bearings more effectively while

running cleaner than traditional high-viscosity products. When paired with intelligent

delivery and monitoring systems, these lubricants help stabilize torque, extend chain
life, and reduce contamination-related defects. For a deeper look at the mechanisms
and selection guidelines, see the Machinery Lubrication article “The Hidden Power of

Low-Viscosity Lubricants”.

Case Study: Mighty Lube Systems Transform Conveyor Reliability at a U.S.
Roofing Company

Predictive systems reduce emergency repairs by detecting degradation early when
corrective actions are minor and inexpensive. This not only improves uptime but allows
maintenance personnel to focus on higher-value tasks such as root cause analysis,
process improvement, and optimization projects that drive long-term reliability.

In the roofing manufacturing industry, overhead conveyor systems play a critical role
in production efficiency, but excessive lubricant use, rising torque loads, and chain
contamination were creating costly inefficiencies for one manufacturer. Seeking

a smarter, more sustainable solution, the team implemented the Mighty Lube®
Automatic Lubrication and Chain Monitoring System to gain real-time visibility into
conveyor performance.

What followed was a measurable transformation: torque dropped by nearly 20%,
lubricant consumption fell by about 60%, and chains began running smoother
and cleaner than ever before. Within just 24 hours, the system even detected a broken
chain link, preventing potential damage and downtime.
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Industry/Application

Roofing Manufacturing — Overhead Conveyor Systems

Challenge

Excessive lubricant use, high torque loads, and chain contamination
causing inefficiency and frequent maintenance.

Solution Implemented

Installation of the Mighty Lube® Automatic Lubrication and Chain
Monitoring System

Performance Results

- Torque reduction: ~20%

- Lubricant use: Reduced from 1 drum every 3 weeks — 1 drum
every 2—2.5 months (=60% decrease)

- Chains ran smoother and cleaner

- Improved operating efficiency and reduced costs

Monitoring & Chain Wear
Detection

Within 24 hours of implementation, the Mighty Lube system detected
a broken chain link, allowing immediate corrective action and
preventing further damage.

Key Outcomes

- Noticeable torque and friction reduction

- Significant lubricant and cost savings

- Cleaner chain operation

- Enhanced maintenance insight through link-level monitoring

Proven Results Across Industries

The success of the roofing company’s implementation is not an isolated case.

Similar outcomes have been achieved across diverse industrial environments—from
automotive to food processing—demonstrating the adaptability and measurable impact
of predictive lubrication and monitoring systems.

Industry

Action Result Highlights

Automotive Assembly Line

Detected chain-link torque anomaly in Avoided a 9-hour
real time shutdown worth $250,000

Protein-Processing Facility

Initially replaced chains every 6 months
— extended to 4.5 years by optimizing | 75% lubricant reduction,
lubrication practices based near-zero downtime

on collected data
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Across the board, facilities that integrated Mighty Lube software with the OmniView
system achieved significant operational and cost improvements compared to
conventional maintenance programs. Downtime events were reduced by 80 percent,
saving an estimated $4.3 million annually. Lubricant use and maintenance labor hours
also dropped substantially, while chain life increased ninefold.

Metric

Conventional
Maintenance

Mighty Lube Software
+OmniView

Improvement

Downtime Events per

Interval

Year 10 <2 80% reduction

Annual Downtime Cost $5.5M $1.2M $4.3 M saved

Lubricant Consumption 1,000 gal / yr 750 gal / yr 3222 E)eedsl’:f:t:)sr;;‘ g
Labor Hours 1,920 720 62% reduction

O (NS Every 6 months Every 4.5 years 9x longer life

At Toyota Industrial Equipment, conveyor reliability is critical for curing large powder-
coated parts in high-temperature ovens. Before adopting Mighty Lube, teams replaced
trolleys at least once a year to prevent downtime—an expensive and time-intensive

process.

Since installing Mighty Lube’s automatic lubrication and monitoring system, Toyota has
seen no premature bearing wear and the best chain condition on record. The ability

to monitor wear data remotely has reduced maintenance from multiple hours daily to
quick monthly inspections, freeing up manpower for higher-value tasks.

“We’ve gone from two people working 2—3 hours a day rebuilding trolleys to one person doing
spot inspections a few times a month. Mighty Lube’s service is second to none.”

— Tracy Crider, Maintenance Assistant Team Leader, Toyota Industrial Equipment
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CONCLUSION

The shift from preventive to predictive maintenance, supported by intelligent conveyor
lubrication systems, represents a major step forward in plant efficiency and reliability.
By moving from fixed schedules to real-time, data-driven maintenance, operations can
reduce downtime, extend chain and component life, optimize lubricant use, and lower
overall maintenance costs.

Intelligent systems deliver not only measurable cost savings but also support
sustainability goals by minimizing waste and energy consumption. Maintenance teams
gain the ability to work proactively, improving safety, operational consistency, and
equipment performance.

For facilities seeking these benefits, Mighty Lube® and OPCO Lube® offer a complete
solution that integrates automated lubrication, predictive analytics, and visual
verification tools. Together, these technologies help plants maximize uptime, conserve
resources, and ensure conveyors operate at peak performance.

MIGHTY LUBE. Get Started Today

Systematic Lubrication, Inc.
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