
https://mme-ae.com



https://mme-ae.com

In all industries and factories, about 90% of the equipment is rotating 

type (electric motors, fans, pumps, etc.) and these equipment  need a 

regular and accurate repair and maintenance program. One of the most 

important tests on these equipment Vibration test is in the periodic 

maintenance checklist.



Vibration: Vibration is a type of movement in rotational and dynamic systems that 
is oscillatory and repeats in a cycle.
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The characteristics of the parameters of vibration movement:

1- Amplitude

2-Frequency

3- Velocity

4-Acceleration

5-Displacement rate

6-Phase difference angle
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Vibrational movement based on the understanding of each person:

1- Slow and visible vibrational movement

2-Invisible but palpable vibrational movement

3-Invisible and untouchable vibrating movement but audible as an abnormal sound
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Faults identified through vibration analysis techniques

Vibration analysis technique is capable of identifying almost all the faults that a machine can have. As a result, 
occasional analysis needs complementary methods to confirm a diagnosis. The following are the most common 
faults that vibration analysis identifies:

Imbalance
Bearing failures
Mechanical looseness
Misalignment
Resonance and natural frequencies
Electrical faults in motors
Bent shaft
Gearbox failures
Cavitation in pumps
Critical speeds



The vibration of electric motors is usually a combination of several signals, which we use 

Fourier series expansion or FFT analysis to analyze.
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When a machine is operating abnormally, for example due to imbalance or bearing 

damage, it produces various vibrations that can be detected using FFT.
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The parameters measured in the vibration test:

1- Velocity

2- Acceleration

3-Displacement rate
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Tips and instructions for choosing the position of the vibration test device sensor:

1- Installing the sensor on the axial center line of the shaft

2-Measurement on the horizontal axis of the bearings

3-Measurement on the vertical axis of the bearings

4- Minimum influence from external conditions

5- Maximum susceptibility to abnormal conditions

6- minimum amplification of the

measured signal (system tolerance)
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Important points in installing 
the vibration sensor
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The system for monitoring the state of the vibration test is performed in 

the following two ways:

1- Offline status monitoring

2- Online status monitoring
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Common faults in electric motors detectable by vibration test analysis:

1- Imbalance

* Failure to properly install and balance the electric motor

* The problem of doing the foundation, breaking and destroying it

* Deformation of the rotor due to excessive heat

* Coupling wear or breakage

* Wear, breakage or failure to properly install the cooling fan
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When an imbalance is detected in an electric motor, the following actions are 
recommended :

*Reviewing the maintenance checklist (date, type of electric motor, replacement, etc.)

*Checking coupling cooling fan

* Internal inspection of the deformation of the retro shaft axis

* Re-calibrating the motor shaft element (coaxial)
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2-Absence of element

* Re-do laser alignment

* Fracture of the electric motor bases or destruction of the foundation

*Excessive thermal expansion

* Abrasion or breakage and wear of the coupling

Recommended actions:

Re-testing of the axial alignment of the element and the effect of thermal 

expansion

Foundation test

Coupling test
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3-Bearing problems

* Incorrect assembly and installation

* Engine overload or wear

* Improper workflow

* Creation of voltage on the shaft and lack of direct connection to the ground wire 

or insulating ring

Recommended actions:

Check the installation of the bearing and its wear

Check the lubrication and oiling process

Check the insulating earth wire
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4-Electrical problems

* Improper air gap between rotor and stator

* Breaking and changing the shape of the rotor rods (squirrel cage) or breaking its coils and coils (winding 

rotors)

* Low power quality (voltage imbalance, high harmonics, inverter failure, phase disconnection, improper 

electrical connections)

* System insulation problems

Recommended actions:

Check power quality with proper measuring devices

Check rotor and stator air gap and rotor parameters

Do the motor insulation test with a megger
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Vibration test device and rapid test of bearings, 
bearings and chambers of electric motors and 
mechanical rotating systems without the need to 
open the system
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Proposed measuring devices for vibration testing of electric motors
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WiSER 3X Triaxial Wireless Accelerometer 
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