
BEARING LUBRICATION

REIMAGINED
THE ONLY REAL-TIME BEARING REMOTE FRICTION MONITORING & 

LUBRICATION SYSTEM.  YOU WILL NEVER LOOK AT BEARING 
LUBRICATION THE SAME AGAIN!



STOP MONITORING YOUR BEARINGS AND 
START MANAGING THEM!
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WHEN BEARINGS FAIL PREMATURELY, 
POOR LUBRICATION PRACTICES ARE 

OFTEN THE CAUSE.

In fact, over 

of premature bearing 
failures can be traced to a 
problem with lubrication.

* SKF Bearing Corporation, Bearing Failures and Their Causes
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ONTRAK – 16 CHANNEL 
EDGE ANALYTICS 
DEVICE

ULTRA-TRAK 750 
ULTRASOUND SENSORS

UE INSIGHTS - CLOUD-
BASED DASHBOARD 
AND ALERTING 
PLATFORM 
(OPTIONAL)

ONTRAK SMARTLUBE 
OVERVIEW

SINGLE POINT 
LUBRICATION DEVICES





THE

POWER OF ULTRASOUND
ULTRASOUND SENSORS 

DETECT FRICTION. BY 

FOCUSING ON A NARROW 

BAND OF HIGH FREQUENCIES, 

IT DETECTS SUBTLE 

CHANGES IN AMPLITUDE AND 

SOUND QUALITY PRODUCED 

BY FRICTION



FRICTION

The entire point of an anti-friction 
bearing is to reduce friction.  Let’s think 
about friction and what it can tell us!

• Poor lubrication
• Rubbing and skidding of rolling 

elements against the bearing 
raceway

• Impacting due to mechanical flaws



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



COMPLEXITY IN 
TIME BASED LUBRICATION FREQUENCY

VARIABLES DO NOT 
OFTEN REFLECT 
CHANGING OPERATING 
AND ENVIRONMENTAL 
CONDITIONS



WHICH OFTEN LEADS TO
OVER LUBRICATION

WHEN IT COMES TO 
REGREASING BEARINGS, 
MORE IS NOT ALWAYS 
THE BETTER OPTION AND 
ACTUALLY CAN BE A 
COSTLY MISTAKE.



THE

POWER OF ULTRASOUND FOR 
LUBRICATION

KNOWN PRECISELY WHEN LUBRICATION IS REQUIRED

KNOWN PRECISELY HOW MUCH GREASE IS REQUIRED



ONTRAK SMARTLUBE

VALUE

30%

DECREASE IN 
GREASE 

CONSUMPTION

95%
DECREASE IN TIME 

REQUIRED FOR 
OPTIMAL BEARING 

LUBRICATION

65%

DECREASE IN 
PREMATURE 

BEARING FAILURE



LUBRICATION FAILURE MODES VS. LUBRICATION PRACTICES 

LUBRICANT 
CONTAMINATION

UNSUITABLE
LUBRICATION

LONG TIME WITHOUT  
RENEWING

INSUFFICIENT 
LUBRICANT QUANTITY

GREASE GUN AUTO-LUBER

TIME BASED
LUBRICATION IS PERFORMED ON TIME 

INTERVALS WITH A SPECIFIC AMOUNT OF 

GREASE BASED ON COMPLEX 

THEORETICAL CALCULATIONS AND 

ESTIMATIONS

CONDITION BASED

LUBRICATION IS PERFORMED BASED ON 

THE CONDITION OF BEARING (FRICTION) 

USING ULTRASOUND.

GREASE CADDY
ONTRAK 

SMARTLUBE

LUBRICATION ISSUES CAUSING 
80% OF PREMATURE BEARING 

FAILURES



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.



35dB above baseline 
means the asset is 
critical – it is close 

to failure.

HEALTHY 
BEARING

Do Nothing!

LUBRICATION 
REQUIRED

8dB above baseline 
indicates a lack of 

lubrication.

BEGINNING OF 
FAILURE

16dB above baseline 
indicates damage to the 

bearing – a failure 
mode beyond 

lubrication alone.

CLOSE TO FAILURE

PRESCRIPTIVE
LUBRICATION AND HEALTH INSIGHTS



HOW TO SET A

FRICTION BASELINE
SET WHILE LUBRICATING: COMPARISON

WHEN THERE IS MORE THAN 
ONE BEARING OF THE SAME 
TYPE, LOAD AND RPM, 
MULTIPLE BEARINGS CAN BE 
COMPARED. 

EACH BEARING IS TRENDED AT 
THE SAME TEST POINT. THE 
DECIBEL LEVELS ARE 
COMPARED. IF THERE ARE NO 
SUBSTANTIAL DIFFERENCES 
(LESS THAN EIGHT DB), A 
BASELINE DB LEVEL IS SET 
FOR EACH BEARING.

HISTORICAL

BEARING DB LEVELS ARE 
OBTAINED FROM AN INITIAL 
SURVEY AND COMPARED 30 DAYS 
LATER. 

IF THERE IS LITTLE (LESS THAN 
EIGHT DB) TO NO CHANGE IN DB, 
THEN THE BASELINE LEVELS ARE 
SET AND WILL BE USED FOR 
COMPARISON FOR SUBSEQUENT 
INSPECTIONS.

APPLY A SMALL AMOUNT OF 
GREASE

IF FRICTION IS REDUCED, CONTINUE 
LUBRICATING UNTIL FRICTION BEGINS 
TO RISE AND SET BASELINE

IF FRICTION IS INCREASED, 
DISCONTINUE LUBRICATING.  THE 
BEARING IS OVER GREASED AND THE 
BASELINE SHOULD BE SET LOWER 
THAN CURRENT READING

IF FRICTION REMAINS CONSTANT, 
AND THERE ARE NO SIGNS OF 
IMPACTING, SET BASELINE AS IS





FRICTION TREND IN A 

HEALTHY BEARING
CRITICAL FRICTION LEVEL 

WARNING FRICTION LEVEL 

LUBRICATION FRICTION LEVEL 

BASELINE FRICTION LEVEL 



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.



FRICTION TREND IN A 
UNDER LUBRICATED BEARING

Lubrication Added:
Amount of Grease = 15cc

Friction After Lubrication
Baseline = 11dB

Peak-to-Peak = 3db

Initial Friction:
Baseline = 14dB

Peak-to-Peak = 6.75db



FRICTION TREND 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



FRICTION TREND IN A 
UNDER LUBRICATED BEARING

NOTICEABLE DECREASE IN FRICTION AFTER LUBRICATION



FRICTION TREND IN A 
UNDER LUBRICATED BEARING

NOTICEABLE DECREASE IN FRICTION AFTER LUBRICATION



FRICTION TREND IN A 
UNDER LUBRICATED BEARING

NOTICEABLE DECREASE IN IMPACTING AFTER LUBRICATION



FRICTION TREND IN A 
UNDER LUBRICATED BEARING

NOTICEABLE DECREASE IN FRICTION AFTER LUBRICATION



FRICTION TREND IN A 

BAD BEARING

NOTICEABLE IMPACTING IN THE BEARING



FRICTION TREND IN A 

BAD BEARING

FRICTION TRACKING WITH THE VFD. INDICATION OF ANOMALY IN THE 
BEARING



FRICTION TREND IN A 

BAD BEARING

WHILE THE FRICTION WAS REDUCED, IT COULD NOT BE RESTORED TO 
BASELINE.  EITHER IMPROPER BASELINE OR DEFECT IN THE BEARING



FRICTION TREND IN A 

BAD BEARING

THIS LOOKS LIKE A SUCCESSFUL LUBRICATION…BUT IS IT?



FRICTION TREND IN A 

BAD BEARING

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



FRICTION TREND IN A 

BAD BEARING

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



BEARING LUBRICATION AND HEALTH MONITORING

MADE EASY WITH FRICTION

LOOK FOR A 
CONSISTENT AVERAGE 

TREND VALUE

LOOK FOR PEAKS AND 
VALLEYS LESS THAN 4 

DB IN AMPLITUDE

LOOK FOR INCREASE IN 
FRICTION OVER 30 

DAYS

FRICTION IS NOT IMPACTED BY 
SPEED.  A HEALTHY WELL 

LUBRICATED BEARING WILL HAVE A 
STEADY FRICTION TREND.

AN UNHEALTHY BEARING WILL 
HAVE FRICTION “BOUNCING” 

AROUND CAUSING LARGER PEAKS 
AND VALLEYS CAUSED BY 

IMPACTING

AN INCREASE IN FRICTION OVER 
TIME INDICATES THE BEARING IS 

NOT HEALTHY

1 2 3



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



QUESTIONS?
blairf@UESystems.com


