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Electrical Sources of Pulsating Force

• Rotational Sources
• Radial Forces
• Axial Forces
• Winding Failures
• Power Supply/ Drives
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Radial Forces



Unbalanced Magnetic Fields



Radial Forces – Frequency of Supply- Poles



Radial Forces - Slot Passing



Axial Forces - Magnetic Center



Axial Forces - Air Passages



Axial Forces – Rotor Cage



Winding Failures - Inter-phase Fault



Ground Fault



Open Sections
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Broken Rotor Bars



Power Supply and Drives

• Unbalanced Voltage Supply
• Intermittent Connections
• Pulsing from the Drive
• Harmonics from the Drive
• Encoder/Feedback Devices



Unbalanced Supply Voltage



Intermittent Connections



Harmonics from Drive



Power Supply/Drives
- Encoder/ Feedback faults



Mechanical Sources

• Rotating Mass
• Eccentricity
• Roughness
• Load
• Rubbing
• Misalignment
• Distortion/Strain
• Oil Whirl



Rotating Mass
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Rotating Mass – Fan Blade 



Eccentricity – Rotor Air Gap



Eccentricity – Bearing



Roughness in Bearing



Roughness in Gears



Load



Rubbing



Rubbing - Bearing



Misalignment



Air Passages in Stator and Rotor



Warped Frame



Water or Electric Supply Piping



Amplifier Effects

• Resonance
• Soft Foot - Rocking
• Looseness



Amplifier Effects - Resonance



Amplifier Effects – Soft Foot



Amplifier Effects –
Looseness Bearing Journal



Amplifier Effects –
Looseness Bearing Housing



Rotor and Sleeve Journal



Amplifier Effects - Looseness – Stator Core
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Amplifier Effects - Looseness – Pedestal



Armature Winding



Inside Out Motor
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