Electric Motor - o
Common Failure Modes and Preventive Actions PrEI Ical

Practical Reliability Solutions

Electric motor failures can occur for various
reasons, and preventing them often involves a
combination of maintenance, monitoring, and
good operating practices. Here are some
common ways electric motors can fail and how
to prevent them:

1. Overheating:

e Cause: Overloading, poor
ventilation, or excessive friction.

e Prevention: Ensure proper motor
sizing, maintain good airflow, and lubricate bearings regularly.

2. Bearing Failure:
e Cause: Lack of lubrication, contamination, or wear and tear.

e Prevention: Implement a regular lubrication schedule, use high-quality lubricants, and keep
the motor environment clean.

3. Electrical Faults:
e Cause: Voltage spikes, electrical imbalance, or insulation breakdown.

e Prevention: Install surge protectors, use voltage stabilizers, and perform routine electrical
inspections.

4. Mechanical Misalignment:
e Cause: Misalighment between the motor and driven equipment.

e Prevention: Conduct alignment checks during installation and maintenance, and fix
misalignments promptly.

5. Excessive Vibration:

e Cause: Imbalance, misalignment, or worn components.

e Prevention: Balance the motor, maintain proper alignment, and replace worn parts.
6. Dirt and Contaminants:

e Cause: Accumulation of dust, dirt, or foreign particles.

e Prevention: Keep the motor clean, use protective covers, and seal motor enclosures.

7. Inadequate Lubrication:
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e Cause: Insufficient or improper lubrication.

e Prevention: Follow manufacturer's lubrication recommendations and maintain a lubrication
schedule.

8. Voltage Fluctuations:

e Cause: Fluctuations in power supply voltage.

e Prevention: Use voltage regulators or stabilizers to maintain consistent voltage levels.
9. Overloading:

e Cause: Operating the motor beyond its rated capacity.

¢ Prevention: Ensure motors are appropriately sized for their intended tasks and avoid
overloading.

10. Poor Maintenance:
e Cause: Neglecting routine maintenance and inspections.

e Prevention: Establish a regular maintenance schedule, conduct inspections, and address
issues promptly.

11. Environmental Factors:
e Cause: Exposure to extreme temperatures, moisture, or corrosive substances.

e Prevention: Protect motors from harsh environments with appropriate enclosures and
climate control.

12. Inadequate Cooling:
e Cause: Insufficient cooling systems or blocked air vents.

e Prevention: Ensure proper ventilation, clean air filters, and maintain cooling fans or heat
exchangers.

13. Aging and Wear:
e Cause: Natural wear and tear over time.

e Prevention: Replace aging motors when necessary, and monitor motor condition regularly.

14. Load Fluctuations:

e Cause: Rapid and frequent changes in load.
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e Prevention: Implement soft starters or variable frequency drives to reduce stress on the
motor during load changes.

15. Inadequate Training:
e Cause: Operators and maintenance personnel lacking proper training.

e Prevention: Provide training to personnel on proper motor operation, maintenance, and
troubleshooting.

By taking proactive steps to address these potential failure modes, you can extend the lifespan and
reliability of electric motors in various applications. Regular maintenance, monitoring, and adherence to
manufacturer guidelines are key to preventing motor failures.
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