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Predictive Maintenance
Predictive maintenance
focuses on performing tasks
only when necessary to
ensure optimal equipment
uptime. This approach relies
on condition-based
monitoring to trigger
maintenance when assets
reach certain predetermined
conditions.

By extending the time between maintenance shutdowns

and performing maintenance on an as-needed basis,
predictive maintenance can potentially reduce
maintenance costs. necessary.

The Importance of Condition Based
Monitoring

Condition-based monitoring (CBM) in maintenance
is vital for preventing asset failures, downtime, and
unnecessary practices by continuously assessing
asset health to determine necessary maintenance
actions. Integral to any predictive maintenance
strategy, CBM dictates that maintenance should only
occur when specific thresholds are met or indicators
signal declining performance or impending failure.
Traditionally, monitoring involved non-invasive
measurements, visual inspections, performance data,
and scheduled tests at set intervals. However, CBM
focuses on potential failure modes and their
indicators, monitoring for those specifically.
Common CBM methods include vibration analysis,
oil analysis, and temperature tracking. Real-time
data from sensors provides continuous asset health
assessment, benefiting not only the maintenance
department but also operations staff and fleet
manaaers.
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Types of Condition-Based Monitoring

Common types of condition-based monitoring include vibration analysis and monitoring, oil analysis,
temperature tracking and measurement, acoustic analysis, motor circuit testing, electrical monitoring,
electromagnetic measurement etc.

Ultrasonic Analysis

Ultrasonic analysis has a broad range of applications,
extending beyond the human hearing range, making
it effective in noisy environments. By using sensors to
detect specific high-pitched sounds indicating
potential failures, it can identify issues like leaks,
cavitation, and improperly seated parts that are
inaudible to humans.

Vibration Analysis
Vibration analysis is a crucial technique for identifying
maintenance needs and pinpointing the location of
potential issues in assets. By examining how
components respond to vibrations, it is possible to
detect wear and emerging flaws. This analysis
encompasses various methods, including shock pulse
analysis and broadband vibration analysis. Typical
applications include diagnosing and evaluating Condition-based monitoring offers several
rotational and structural problems, such as imbalance advantages:
and misalignment.
1. Improved Equipment Availability: It leads to
Oil Analysis increased uptime and decreased downtime

due to proactive maintenance.
Oil analysis involves testing lubricants and other fluids _ Preventive Maintenance: It reduces or

to gather information about both the fluid and the eliminates unplanned failures, ensuring
equipment it services. This method can detect wear smoother operations.
particles, water contamination, viscosity changes, and . Cost Savings: It lowers maintenance costs by
other potential issues. Contaminants in the fluid can focusing resources on necessary repairs and
signal impending equipment failures. Oil analysis is replacements.

commonly applied in compressors, gearboxes, and . Extended Asset Lifespan: By detecting issues
early, it helps prolong the life of equipment

and assets.
Temperature Measurements . Minimized Secondary Damage: It reduces
This method encompasses basic temperature collateral damage to surrounding assets or
measurements and advanced techniques like passive systems.
or active thermography. In thermography, cameras . Efficient Work Order Management: It
detect heat emitted from assets, allowing analysis of facilitates better prioritization and planning of
these images to identify potential issues such as worn maintenance tasks.
parts. Excess heat or thermal anomalies often indicate . Enhanced Maintenance Efficiency: It

problems like improper lubrication, worn parts, or streamlines maintenance practices and
misalignment. improves overall management effectiveness.

the transportation industry.
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