
MEASURING BEARING

FRICTION
IN REAL-TIME

WHAT 8.5 BILLION FRICTION DATA 
POINTS HAS TAUGHT US.



WHY WE MEASURE

FRICTION

“The signals found most useful as 
indicators of performance 
degradation were ultrasonic 
outputs.”

The ultrasonic signal will appear prior 
to a temperature rise or increase in 
driving torque.”



HOW WE MEASURE

FRICTION

IT IS SIMPLE, AS THE FRICTION IN THE 

BEARING INCREASES DUE TO 

LUBRICATION ISSUES OR THE ONSET 

OF FAILURE, THERE WILL BE A 

CORRESPONDING RISE IN 

ULTRASOUND (dB)



Up to

of premature bearing 

failures can be traced to a 

problem with lubrication.
* SKF Bearing Corporation, Bearing Failures and Their Causes
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Hydrodynamic

Moving parts are completely 
separated (fluid friction)

Mixed

Some load supported by lubricant 
film but still have some contact.

Boundary

Opposing surfaces 
meet with little to 
no film separation 

(mechanical 
friction)

Coefficient of 

FRICTION

Viscosity x Rotational Speed / Load

FILM THICKNESS



USING ULTRASOUND 

TECHNOLOGY TO CONTINUOUSLY 

MONITOR THE BEARING FRICTION

• KNOW WHEN GREASED IS REQUIRED

• KNOW PRECISELY HOW MUCH IS REQUIRED



MONITOR AND TREND DECIBEL LEVELS

CAUSED BY FRICTION - ISO29821-1

+8dB +16dB +35dB

ABOVE BASELINE 

INDICATES A LACK OF 

LUBRICATION.

ABOVE BASELINE 

INDICATES DAMAGE TO 

THE BEARING – A FAILURE 

MODE BEYOND 

LUBRICATION ALONE.

ABOVE BASELINE 

MEANS THE ASSET IS 

CRITICAL – IT IS CLOSE 

TO FAILURE.



FRICTION TREND ON A

MONTHLY ROUTE



WHAT WE HAVE LEARNED
FROM MONITORING

FRICTION
IN REAL-TIME



USE CASE

FAN BEARING IN AN AIR HANDLER UNIT

• DRIVE END OF BELT DRIVEN FAN

• VARIABLE FREQUENCY DRIVE

• ADDITIONAL VIBRATION SENSORS

• REMOTE GREASE LINE



CRITICAL FRICTION LEVEL 

WARNING FRICTION LEVEL 

LUBRICATION FRICTION LEVEL 

BASELINE FRICTION LEVEL 

IDEAL FRICTION TREND IN A

FAN BEARING IN AN AIR HANDLER UNIT



TRENDING NEAR THE BASELINE

VALUES ARE NOT BOUNCING 

AROUND. (PEAK-TO-PEAK 

VALUES)

THROUGH ALL VARYING SPEEDS, 

THE FRICTION HAS A CONSISTENT 

CENTER POINT (AVERAGE)

IDEAL FRICTION DISTRIBUTION IN A

FAN BEARING IN AN AIR HANDLER UNIT



WAIT…
DOESN’T THE FRICTION CHANGE
BASED ON VARYING SPEED 
CONDITIONS?

YES, BUT ONLY A LITTLE…. AND THIS IS WHAT IS 
GREAT ABOUT ULTRASOUND AND MONITORING 
FRICTION.  IN A HEALTHY, PROPERLY LUBRICATED 
BEARING THE FRICTION SHOULD NOT CHANGE 
DRAMATICALLY.  A SLIGHT INCREASE OF 2-3DB MAY BE 
SEEN DEPENDING ON THE SPEED CHANGE.



IDEAL FRICTION DISTRIBUTION IN A

FAN BEARING IN AN AIR HANDLER UNIT

FRICTION TRACKING WITH THE VFD. INDICATION OF ANOMALY IN THE 

BEARING



USE CASE

BEARING IN ELECTRIC MOTOR

• NON-DRIVE END OF MOTOR

• USED FIN MOUNT 



USE CASE

FAN BEARING IN ELECTRIC MOTOR

NOTICEABLE IMPACTING IN THE BEARING



FRICTION DISTRIBUTION IN A

BAD BEARING IN AN ECLECTIC MOTOR

NO SINGLE POINT OF FRICTION 

LEVEL.  BEARING IS BOUNCING 

AROUND

NOTICEABLE INCREASE IN THE 

PEAK-TO-PEAK VALUES.  

NOTICEABLE INCREASE IN 

FRICTION OVER 4 DAYS



USE CASE

UNDER LUBRICATED BEARING

• DRIVE END OF MOTOR

• ONTRAK SMARTLUBE SYSTEM



USE CASE

UNDER LUBRICATED BEARING

NOTICEABLE DECREASE IN FRICTION AFTER LUBRICATION



FRICTION DISTRIBUTION IN A

UNDER LUBRICATED BEARING

NOTICEABLE CENTER POINT ON 

THE HISTOGRAM

NOTICEABLE DECREASE IN THE 

PEAK-TO-PEAK VALUES.  

NOTICEABLE DECREASE IN 

FRICTION AFTER LUBRICATION

BEFORE LUBRICATION

AFTER LUBRICATION



USE CASE

UNDER LUBRICATED BEARING

NOTICEABLE DECREASE IN FRICTION AFTER LUBRICATION



USE CASE

UNDER LUBRICATED BEARING

• NOTICEABLE DECREASE IN IMPACTING AFTER LUBRICATION

• MICRO EXPLOSIONS ARE GENERALLY THE FIRST SIGN OF LACK OF 

LUBRICATION



USE CASE

UNDER LUBRICATED WITH A BAD BEARING

• LUBRICATION CAN TEMPORARILY LOWER FRICTION.



USE CASE

UNDER LUBRICATED WITH A BAD BEARING

WITHIN A FEW HOURS OF LUBRICATION, THE FRICTION WAS BACK UP!



USE CASE

UNDER LUBRICATED WITH A BAD BEARING

EVEN AFTER MULTIPLE LUBRICATION CYCLES DAYS APART



0.33 CC OF GREASE ADDED

USE CASE

1.8 RPM BEARING



IDENTICAL MOTORS WITH 

DIFFERENT FRICTION TRENDS

MOTOR #1 DRIVE END

MOTOR #1 NON-DRIVE END



IDENTICAL MOTORS WITH 

DIFFERENT FRICTION TRENDS

MOTOR #2 DRIVE END

MOTOR #2 NON-DRIVE END



CAUSE: THERMAL EXPANSION FROM IMBALANCE



MEASURING BEARING

FRICTION
IN REAL-TIME

WHAT 8.5 BILLION FRICTION DATA 
POINTS HAS TAUGHT US.

ChrisH@UESystems.com


