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Many Critical Assets

• Belts

• Idlers

• Bearings

• Motors

• Gearboxes



Routine Maintenance

• Lubrication

• Alignments

• Vibration

• Inspections



Unplanned Maintenance

• Downtime

- Costly, when not planned

• Cement Processing Plant

– $20,000/hr of Downtime

– 5 Hours + to replace - $100,000 of lost revenue



Preventative/Predictive Maintenance

• Aim to align downtime, with scheduled shutdowns. 



Route Based



Route Based



Data Points to Analyze
Vibration:
A. Gear wear
B. Machine imbalance
C. Shaft misalignment
D. Chain looseness
E. Rolling element defect
F. Bent shaft

Thermography:
A. Bearing
B. Barrier system failure
C. Heat dissipation
D. Lack of lubrication
E. High electrical resistance
F. Faulty fuse clips

Oil Analysis:
A. Incorrect lubricant
B. Overdue oil changes
C. Component fatigue
D. Sliding wear of materials
E. Abrasive wear of bearings
F. External contamination

Corrosion Monitoring:
A. Stress corrosion
B. Corroded pressure vessels
C. Leakage in pipelines
D. Pressure failure 
E. Surface degradation

Ultrasound Monitoring:
A. Bearing faults
B. Faulty gears
C. Electrical inspection
D. Circuit breakers



Industry 4.0 and The IIoT

• Changes in Industry

– Faster data delivery

– More complex systems

– Reduction of system costs



Typical P-F Curve



CMS and a P-F Curve

Ideal P-F Curve

CMS



Condition Monitoring System (CMS)
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Case Study



Case Study

• Replaced During Weekend Shut down

– Saved user $5,000/hr in lost production

– Install not rushed, allows for proper install



Alert and Alarm Methods



CMS Growth



Thank you!

Are there Any Questions?


