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STOP MONITORING YOUR BEARINGS AND ~ ——
START MANAGING THEM!

MOTOR 101 INBOARD
BEARING NEEDS

LUBRICATION
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Functional Failure : The
asset is no longer able to

perform it's function in
the way it is expected to.

Nen-routine
maintenance activity
results in higher

probability of injury.
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I I II SYSTEMS INC
The sound approach

POWER OF ULTRASOUND

Pl I — “Ultrasonic monitoring of bearings provides
- oot ) e the earliest warning of bearing failure. An
== fr Vibration increase in amplitude of a monitored ultrasonic
| = | frequency of 12 decibels over baseline would
. P1 P2 -5 ' wwemewwn  INdicate the initial (incipient) stages of bearing
E ) = 5 ‘_ failure. This change is detected long before it
= is indicated by changes in vibration or
Predictive Fault w: temperature.”
Domain Domain

= ; "

 F

FLUKE.

—_———— Reliability


https://www.reliableplant.com/Read/30255/reasons-bearings-fail

I H E SYSTEMS INC
The sound approach

POWER OF ULTRASOUND

ULTRASOUND SENSORS
DETECT FRICTION. BY
FOCUSING ON A NARROW
~ — =Q BAND OF HIGH FREQUENCIES,
: IT DETECTS SUBTLE
| CHANGES IN AMPLITUDE AND
SOUND QUALITY PRODUCED
BY FRICTION

6 FLUKE.
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VALUE OF VIBRATION

Seismic Mass

Piezoelectric Material

BEARING MUST “MOVE”
"\/\, BEFORE IT WILL DETECT A
FAILURE.

Preload Bolt

Amplifier: IEPE Accels
Need Current Excitation

FLUKE.
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The ultrasound approach

DO YOU AGREE?

Even without identifying the exact
cause of a fault, there is great value in
simply identifying that maintenance is
required, therefore avoiding
catastrophic failure and the potential
for secondary damage, injured
personnel and excessive downtime.
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The ultrasound approach

PUT AN END TO ANALYZING

HEALTHY BEARINGS!

ON AVERAGE

80-90%

OF MACHINES RUN WITHOUT ANY IMPENDING ISSUE. IN
FACT, THE CONDITION MEASUREMENTS DO NOT
PROVIDE ANY INDICATION OF AN UPCOMING
MECHANICAL PROBLEM; THEY JUST CONFIRM THAT

THE MACHINE CONDITION IS FINE. FLUKE.

—_——— Reliability




WHEN BEARINGS FAIL PREMATURELY, s_l;!gﬂswc

POOR LUBRICATION PRACTICES ARE
OFTEN THE CAUSE

\
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o \")n tact, over
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\ of pr' qature bearing failures can
s 20 raced to a problem with
lubrication.

J

¥

g

,‘!

FLUKE.

—_——— Reliability




IF YOU COULD ASK A BEARING
JUST ONE QUESTION, WHAT
WOULD IT BE?

FFFFFF



IF YOUR BEARING COULD ASK
YOU ONE QUESTION, WHAT
WOULD IT ASK YOU?
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The sound approach

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

FLUKE.




WHEN BEARINGS FAIL PREMATURELY, ==
POOR LUBRICATION PRACTICES ARE

Derecrs L 1% OFTEN THE CAUSE

FAILURES | ‘__14% In faCt, Over

IMPROPER | E— o

MOUNTIN G | | °% o
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EARING SELECTION | — —

wossicavrauawrrry R - of premature bearing
o e | - 1allures can be traced to a

problem with lubrication.
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COMPLEXITY IN o

The sound approach

Grease Interval Correction Factors

Tk (.1_'?."=‘?QQ=.‘5_’.00) 4xd| BT Aow o athon

Operating Range

0.5
N x (d } Temperature Housing below 150°F
Fi 150 to 175°F
175 to 200°F
Where: Above 200°F 0.1 .
s 5 : . Conlaménation Lighi, non-abrasive dus! I 1.0 .
T = Time until next relubrication (hours) Fe Heavy. nonabrasive dust 0.7
Lighl, abrasive dust 0.4
) Heavy, abrasive dust 0.2
K = Product of all correction factors — T BT
oislure umidity mosily below B0%
FtxFcxFmxFvxFpxFd Fm Hurnidity between 80 and 90% 0.7 VARIABLES DO NOT
Qccasional condensation 0.4
{SEE table} Cccasional watler on housing 0.1 OFTEN REFLECT
n = Speed (RPM) Vibration Less than 0.2 ips velocity, peak 10 CHANGING OPERATING
F 02004 ips 0.6
4 Above 0.4 :sﬁrlupnuh:l:l | 03 AN D ENVI RON MENTAL
= Bore diameter (mm 3 ' .
d € diamete { } Position Horizonlal bore canterfing 1.0 CONDITIONS
Fp 45 degres bore centerling 0.5
Veartical centerling 0.3
Note: B D Ball b 10
ol o earing Design all bearings
IpsS = inches / second Fd Cylindrical and needle roller beanngs 2.0
0.2 inches / second =5 mm / sec. Tapered and spherical roller bearings | 1.0
15 FLUKE.
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MONITOR AND TREND DECIBEL LEVELS it

+8dB +16dB

ABOVE BASELINE ABOVE BASELINE ABOVE BASELINE
INDICATES A LACK OF INDICATES DAMAGE TO MEANS THE ASSET IS
LUBRICATION. THE BEARING - A FAILURE CRITICAL - IT IS CLOSE
MODE BEYOND TO FAILURE.
LUBRICATION ALONE. =L LKE.
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PRESCRIPTIVE Herva

The sound approach

LUBRICATION BEGINNING OF
REQUIRED FAILURE

8dB above baseline 16dB above baseline
indicates a lack of indicates damage to the
lubrication. bearing — a failure

mode beyond
lubrication alone.

HEALTHY
BEARING

CLOSE TO FAILURE

35dB above baseline
means the asset is

Do Nothing!

critical — it is close
to failure.

17 Iﬁﬁﬁﬁﬁﬁﬁﬁﬁ FLUKE.
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HOW SIMPLE IT IS TO SEE
BEARING INSIGHTS FROM
FRICTION
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FRICTION TREND IN A At

sound approach

AHU 2020/2022:2022_motor_1a (Moving Average)

45 CRITICAL FRICTION LEVEL

30 WARNING FRICTION LEVEL
25
20 LUBRICATION FRICTION LEVEL
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FRICTION TREND IN A SysTems NG

OTRENDING NEAR THE BASELINE

THROUGH ALL VARYING SPEEDS,
0 THE FRICTION HAS A CONSISTENT
CENTER POINT (AVERAGE)

vvvvvvvvv

‘e VALUES ARE NOT BOUNCING
AROUND. (PEAK-TO-PEAK
VALUES)

FLUKE.
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WAIT..
DOESN’T THE FRICTION CHANGE

BASED ON VARYING SPEED
CONDITIONS?

NO, 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.
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The sound approach

Caul Triangie Transfer Belt Conveyor 1&2:11hnbnb
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0 RAW FRICTION VALES TAKEN EVERY ONE MINUTE
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FRICTION TREND IN A Uec

SYSTEMS INC

The sound approach

Caul Triangle Transfer Belt Conveyor 1&2:11hnbnb|ma-30-ic Caul Triangle Transfer Belt Conveyor 1&2:11hnbnb

decibel (dB)

e
2y Lt

¢ PREVIOUS 35

decibel (dE)

< PREVIOUS

0 RAW & MOVING AVERAGE FRICTION VALES TAKEN EVERY ONE MINUTE.

2 FLUKE.
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FRICTION TREND IN A Uec
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The sound approach

Initial Friction: Lubrication Added: Friction After Lubrication
Baseline = 14dB Amount of Grease = 15cc Baseline = 11dB
Peak-to-Peak = 6.75db Peak-to-Peak = 3db

AHU 2020/2022:2022_motor_1a (Moving Ave

25 FLUKE.
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FRICTION TREND IN A SysTems NG

I AHU 2020/2022:2022_motor_1a (Moving Average)
300
250
200
O NOTICEABLE DECREASE IN
| e
100
. FRICTION AFTER LUBRICATION
- N AHU 2020/2022:2022_motor_1a (Moving Average)
0 - s M| 250
o 0D | f P P P I of o o) 0 & P
0 0P 0P 0P 4P 0P 6P 6P 6P 6P a® P oF Tl
y a2 \73(5_ \F_‘:\)\\ - \)_._._\_ -._S.IC'L \,'_3:\)_ o oW \%?_-,\_ a o a oy «i\\}\) \_0_;30 -
Al
Metric Value Peak Range Count %

0 NOTICEABLE DECREASE IN THE

Minimum 11.95 18.50-18.70 1 0.069% °
PEAK-TO-PEAK VALUES.
Mean 1429
Median 14.25 50 l
0| . .
A0 o 60 ool i A oo 50 44 Q0 a 50
1 Qo5 : a ‘.;’C":J'g'Jb 9 e « 4y D0 1027 AR : AT 8

{ REp NOTICEABLE CENTER POINT ON
- —— = T THE HISTOGRAM

Minimum 7.830
Maximum 11.52
Mean 9.230
Median 9.232

26 FLUKE.
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FRICTION TREND IN A e

The sound approach

AHU 2020/2022:2022_fan_2a (Moving Average) 2 =2 Volume of Lubricant Used: .00 cc

Last Lubricated: 4 days ago
Mode Used: Assist

Baseline Friction Level: 11.0 dB
Starting Friction Level: 22.1 dB
Ending Friction Level: 12.6 dB

< PREV RECENT NEXT |

0 gt o LM » CAMoOZEam2A

Rezas olume: 189 cc (75.6%)

5 0T P P S S FOU e e e PP S o My S Vit i

Mo Active Lubrication Cycle

y K Pt < & o o
[Nl Q¥ o ¥ N Q" > Q¥ v
Time RESET LUBRICANT VOLUME

< PREVIOUS RESET MEXT >

NOTICEABLE DECREASE IN FRICTION AFTER LUBRICATION

27 FLUKE.
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FRICTION TREND IN A SysTems NG

FLUKE.
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FRICTION TREND IN A SysTems NG

f NOTICEABLE DECREASE IN FRICTION AFTER LUBRICATION

FLUKE.
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FRICTION TREND IN A SysTems NG

AHU 2020/2022:2020_fan_2b (Avg) " ) - Volume of Lubricant Used: 7.00 cc

* Last Lubricated: 14 days ago

PSS oot oo oo oo o oo o o o oo oo oo oo oy o o o i oo | Mode Used: Assist

40 Baseline Friction Level: 15.0 dB

35 Starting Friction Level: 29.6 dB

30 W, e Ending Friction Level: 16.7 dB
5 s M‘#‘ b < PREV

15 o o - o e:131.00 cc (52.4%)
5 SMARTLUBE ASSIST
0 No Active Lubrication Cycle
Iy Ready
- Last Sert:
] & o 5 & §
P o o o ‘s ' & & o

RESET LUBRICANT VOLUME

< PREVIOUS

NOTICEABLE DECREASE IN FRICTION AFTER LUBRICATION

30 FLUKE.
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The sound approach
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< PREVIOUS

RESET

MNEXT »

31

0 NOTICEABLE IMPACTING IN THE BEARING

FLUKE.
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FRICTION TREND IN A ue
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The sound approach

L] ' .
o M 5 - A o m o n A ) - - “ . o . ~ , . o : ~ e A o ™ @ A o 3 ] &y A,
R o e \2 = i P ] - e - 2 - 2 . N, 2 = 3 o o, Pre A o2 o N P o
R 5 & © K G S . » 5 o e $ 3 3 Ry < & & & & & 9 REAL-TIME DATA
e T - Sp. i o s ar i 5 ¥ o ¥ ¥ oV i & D 0 o S o = . & o ~ s ! a g o o
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iy Status: Ready

Last Sent: —

~

PREVIOUS

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

32 FLUKE.
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FRICTION TREND IN A ue
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The sound approach

~2021fan2  202fan2
AHU 2019/2021:2021_fan_2b (Avg) < . Valume of Lubricant Used: 12.00 cc
2 Last Lubricated: 14 days ago
o Mode Used: Assist
- Baseline Friction Level: 2.0 dB
T T T T T T LT T T T E T T e T LT T T T T e e LT LT LT T T Starting Friction Level: 9.6 dB
” Ending Friction Level: 9.7 dB

-]
< PREV

2021_fan_2b

Lubrication Cycle Initiated by Another User
Locked
Last Sent:—

< PREVIOUS

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

33 FLUKE.
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FRICTION TREND IN A Le

SYSTEMS INC

The sound approach

Volume of Lubricant Used: £.50 cc
K Last Lubricated: 14 days ago
Maode Used: Assist
Baseline Friction Level: 15.0 dB 40
Starting Friction Level: 21.0 dB 35
Ending Friction Level: 12.2 dB 3

. PREV RECENT NEXT = i
19.0 < > > .'-N-""""k‘ ,qu'!‘-.i

Remaining Volume: 220.00 cc (58.0%) g
e e

Ready

Last S=nt: —

THIS LOOKS LIKE A SUCCESSFUL LUBRICATION...BUT IS IT?

65

FLUKE.
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FRICTION TREND IN A Le
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The sound approach

o 2019fanta  2009fanda(movingaverage)
Volume of Lubricant Used: 4.50 cc AHU 2019/2021:2019_fan_1a (Avg
Last Lubricated: 14 days ago 50
Mode Used: Assist 45
Baseline Friction Level: 15.0 dB 40
Starting Friction Level: 21.0 dB 35
Ending Friction Level: 12.2 dB

7

< PREV RECENT NEXT >

SMARTLUBE ASSIST

Ready

Last Sent: —

Remaining Volume: 220.00 cc (88.0%)

No Active Lubrication Cycle

NEXT >

RESET LUBRICANT VOLUME

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

35 FLUKE.
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FRICTION TREND IN A Le

SYSTEMS INC

The sound approach

Volume of Lubricant Used: 4.50 cc AHU 201920212019 fan 13 (&vg
Last Lubricated: 14 days ago 50
Mode Used: Assist 45
Baseline Friction Level: 15.0 dB 40
Starting Friction Level: 21.0 dB 35
Ending Friction Level: 12.2 dB

< PREV RECENT NEXT >
Remaining Volume: 220.00 cc (88.0%)

SMARTLUBE ASSIST PP P PP 3 s P i
55 o B K B K o -
2
3 R

Mo Active Lubrication Cycle 2 o o 2 o 2 ) o

Ready

Last S=nt: —

EVEN AFTER MULTIPLE LUBRICATION CYCLES DAYS APART

36 FLUKE.
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FRICTION TREND IN A =
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The sound approach

I ~——=m=——_ () NOTICEABLE INCREASE IN
SS S S s S s s s 2 T FRICTION OVER 4 DAYS

0.069°

0 NOTICEABLE INCREASE IN THE
PEAK-TO-PEAK VALUES.

‘1N I H_ O NO SINGLE POINT OF FRICTION
w T L L o ™ | EVEL. BEARING IS BOUNCING
B g a 23 AROUND

Mean 7827

37 FLUKE.
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HOW TO SET A ue
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The sound approach

COMPARISON SET WHILE LUBRICATING: HISTORICAL \
APPLY A SMALL AMOUNT OF
WHEN THERE IS MORE THAN GREASE
ONE BEARING OF THE SAME BEARING DB LEVELS ARE
TYPE, LOAD AND RPM, OBTAINED FROM AN INITIAL

SURVEY AND COMPARED 30 DAYS
LATER.

MULTIPLE BEARINGS CAN BE

o IF FRICTION IS REDUCED, CONTINUE
COMPARED.

LUBRICATING UNTIL FRICTION BEGINS

EACH BEARING IS TRENDED AT TORISE AND SET BASELINE IF THERE IS LITTLE (LESS THAN

THE SAME TEST POINT. THE EIGHT DB) TO NO CHANGE IN DB,

DECIBEL LEVELS ARE IF FRICTION IS INCREASED, THEN THE BASELINE LEVELS ARE
DISCONTINUE LUBRICATING. THE

COMPARED. IF THERE ARE NO SET AND WILL BE USED FOR
BEARING IS OVER GREASED AND THE

SUBSTANTIAL DIFFERENCES COMPARISON FOR SUBSEQUENT
BASELINE SHOULD BE SET LOWER g

(LESS THAN EIGHT DB), A THAN CURRENT READING :

BASELINE DB LEVEL IS SET

FOR EACH BEARING.
IF FRICTION REMAINS CONSTANT,

AND THERE ARE NO SIGNS OF
IMPACTING, SET BASELINE AS IS




BEARING LUBRICATION AND HEALTH MONITORING ue

SYSTEMS INC

The sound approach

LOOK FORA LOOK FOR PEAKS AND LOOK FOR INCREASE IN
CONSISTENT AVERAGE VALLEYS LESS THAN 4 FRICTION OVER 30
TREND VALUE DB IN AMPLITUDE DAYS

uuuuuuuuuuuuuuuuuuu

FRICTION IS NOT IMPACTED BY AN UNHEALTHY BEARING WILL AN INCREASE IN FRICTION OVER
SPEED. A HEALTHY WELL HAVE FRICTION “BOUNCING” TIME INDICATES THE BEARING IS
LUBRICATED BEARING WILL HAVE A AROUND CAUSING LARGER PEAKS NOT HEALTHY
STEADY FRICTION TREND. AND VALLEYS CAUSED BY
k / k IMPACTING / K /
. FLUKE.
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QUESTIONS?

blairf@UESystems.com

BOOK A ONE HOUR LIVE DEMO

www.calendly.com/smartlube/

www.uesystems.com/smartlube/

MOTOR LOADED REALTIME FRICTION

34.4

MOTOR LOADED GUAGE

< PREVIOUS

MOTOR LOADED REMOTE LUBRICATION

DR o e Reiaviny |

ue

SYSTEMS INC

The sound approach


http://www.calendly.com/smartlube/demo

41

Next webinar May 5

BEST PRACTICE WEBINAR
Wednesday, May 5, 11 a.m. ET

Thermography as a condition detective: The secret sauce
to uptime

Subject-matter expert Craig Haase provides a primer on
thermography in maintenance and reliability and how it can
powerfully unearth details surrounding your machines' condition
and health. Haase will detail customer scenarios and use cases,
highlighting how thermal imaging solutions can record, provide
alarm notifications, and monitor assets 24/7 regardless of
location. He will also discuss the turnkey options available as
solutions to common but complicated plant applications.




To learn more about Accelix and our Webinar Series

(XX 3§

SURVEY

Please provide feedback on
this webinar by responding
to our survey. Do you want a
Certificate of Attendance?
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WEBINAR SERIES

Visit this page to learn more about
our Webinar Series:
https://www.accelix.com/communi

ty/best-practice-webinars/

o

DEMO

Visit Accelix.com for a free demo of
our Connected Reliability
Framework.


https://www.accelix.com/community/best-practice-webinars/

Reliability

THANK YOU!

wwwSfluke.com 1-800-850-4608

sales@accelix.com

Accelix
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