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MEASURING BEARING

FRICTION

IN REAL-TIME

WHAT 8.5 BILLION FRICTION DATA
POINTS HAS TAUGHT US.
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FRICTION
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“The signals found most useful as

=0 indicators of performance
degradation were ultrasonic
outputs.”

The ultrasonic signal will appear prior
—O 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)
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MATERIAL
DEFECTS

INDIRECT
FAILURES

IMPROPER
MOUNTING

INADEQUATE
BEARING SELECTION

INSUFFICIENT
LUBRICANT QUANTITY

LONG TIME WITHOUT
RENEWING

UNSUITABLE
LUBRICATION

LUBRICANT
CONTAMINATION
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| Up to
A = of premature bearing

fallures can be traced to a
L g e 1 oroblem with lubrication.
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Boundary

o Opposing surfaces
Coefficient of meet with little to

FRlCTlON no film separation

(mechanical
friction)

Viscosity x Rotational Speed / Load



USING ULTRASOUND -

TECHNOLOGY TO CONTINUOUSLY
MONITOR THE BEARING FRICTION

« KNOW WHEN GREASED IS REQUIRED
« KNOW PRECISELY HOW MUCH IS REQUIRED

Time Based
Lubrication

Damage to
bearing due to
increased friction

Condition
(Friction) Based
Lubrication
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Delay In Bearing
Lubrication
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MONITOR AND TREND DECIBEL LEVELS U

CAUSED BY FRICTION - 15029821-1

+8dB L /+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.




FRICTION TREND ON A Lo
MONTHLY ROUTE
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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




IDEAL FRICTION TREND IN A Lo
FAN BEARING IN AN AIR HANDLER UNIT

50
45 CRITICAL FRICTION LEVEL

40 DO ————————

35

30 WARNING FRICTION LEVEL

25

20 LUBRICATION FRICTION LEVEL

BASELINE FRICTION LEVEL




IDEAL FRICTION DISTRIBUTION IN A Lo
FAN BEARING IN AN AIR HANDLER UNIT

N BN AHU 2020/2022:2022_motor_1a (Moving Average) o T R E N D I N G N EAR T H E BAS E I_ I N E

. THE FRICTION HAS A CONSISTENT
m___ CENTER POINT (AVERAGE)

150 I THROUGH ALL VARYING SPEEDS,

0 I
00 a0 o0 00 o0
1.333'%'0J Bqag.@:.b 3500_’:).\3 q_ﬁﬂc"('\'v nﬁqc_»\ﬁo
I

40 o
Metric Value Peak Range
Count 721.0 9.000-9.500 261 36.20%

e 72 0 VALUES ARE NOT BOUNCING
AROUND. (PEAK-TO-PEAK
VALUES)

Mean 9.227
Median 9.239
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WAIT..

DOESN’T THE FRICTION CHANGE

BASED ON VARYING SPEED
CONDITIONS?

YES, BUT ONLY ALITTLE.... AND THIS IS WHAT IS
GREAT ABOUT ULTRASOUND AND MONITORING
FRICTION. INA 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

Pav A AHU ED-G1AW/ DT-1AWdi_t1aw_1_molor_non_loaded (Avg
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O FRICTION TRACKING WITH THE VFD. INDICATION OF ANOMALY IN THE
BEARING




USE CASE
BEARING IN ELECTRIC MOTOR
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USE CASE
FAN BEARING IN ELECTRIC MOTOR
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0 NOTICEABLE IMPACTING IN THE BEARING



FRICTION DISTRIBUTION IN A
BAD BEARING IN AN ECLECTIC MOTOR

1.100-5.000
] Stoufiville - Cooling Towers: 1200

Metric Value Peak Range Count
Count 1m7 1.100-5.000 1200 69.89%
Minimum 1.100 10.000-15.00 232 13.51%
Maximum 4220 40.00-42.20 2 0.116%
Mean 4372
Median 1.200

= .
Metric Value Peak Range Count %
Count 1439 1.100-5,000 847 58.86%
Minimum 1.100 15.00-20.00 318 22.10%
Maximum 4230 35.00-40.00 1 0.069%
Mean 7827 40.00-42.30 1 0.069%
Median 1.200

Metric Value Peak Range Count
Count 1441 1.100-2.000 920 63.84%
Minimum 1.100 16.00-18.00 112 772%
Maximum 3070 30.00-30.70 1 0.069%
Mean 6.861
Median 1.200
100

40 00-42.30 11 000 5.000-10.00( 10.000-15.00 15.00-2 20.00-25.0¢ 25.00-30 00 35.0C
Metric Value Peak Range Count %
Count 1439 15.00-20.00 590 41.00%
Minimum 1.100 1.100-5.000 328 2.79%
Maximum 4130 35.00-40.00 1 0.069%
Mean 1365 40.0041.30 1 0.069%
Median 1580
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NOTICEABLE INCREASE IN
FRICTION OVER 4 DAYS

NOTICEABLE INCREASE IN THE
PEAK-TO-PEAK VALUES.

NO SINGLE POINT OF FRICTION
LEVEL. BEARING IS BOUNCING
AROUND



USE CASE
UNDER LUBRICATED BEARING

[l

_. * DRIVE END OF MOTOR
* ONTRAK SMARTLUBE SYSTEM




USE CASE
UNDER LUBRICATED BEARING

AHU 2020/2022:2022_fan_2a {Moving Average) ke 42 Volume of Lubricant Used: 9.00 cc

* Last Lubricated: 4 days ago

4 Mode Used: Assist

PP e ) S 5 e e S o s e ) Baseline Friction Level: 11.0 dB

35 Starting Friction Level: 22.1 dB

30 Ending Friction Level: 12.6 dB

25 . }* , 1 [ _?‘ ¢ < PREV RECENT NEXT > B
ST A b e bt ikl e S CAHuzozzRam2A
15 | Remaining Volume: 189 cc (75.6%)
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FRICTION DISTRIBUTION IN A
UNDER LUBRICATED BEARING

BEFORE LUBRICATION
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AFTER LUBRICATION
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Mean 1429
Median 14.25 50
0 _
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NOTICEABLE DECREASE IN
FRICTION AFTER LUBRICATION

NOTICEABLE DECREASE IN THE
PEAK-TO-PEAK VALUES.

NOTICEABLE CENTER POINT ON
THE HISTOGRAM



USE CASE
UNDER LUBRICATED BEARING

AHU 2020/2022-2020_fan_2b (Avg) " * - Volume of Lubricant Used: 7.00 cc
* Last Lubricated: 14 days ago
45 & Mode Used: Assist
40 Baseline Friction Level: 15.0 dB
Starting Friction Level: 22.6 dB
2 Ending Friction Level: 16.7 dB
-
11.8 < PREV
< .
Remajgy € 131.00 co (52.4%)
No Active Lubrication Cycle
Ready
Last Septz —
< PREVIOUS RESET NEXT >
- < .




USE CASE
UNDER LUBRICATED BEARING

538-02-001:b29_de_south (Avag)
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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

Volume of Lubricant Used: 4.50 cc

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

. 2

{ PREV RECENT MNEXT »

Remaining Volume: 220.00 cc (88.0%) -
SMARTLUBE MANUAL
0
No Active Lubrication Cycle Q;? & & & Q;;qh Y Q:—,\{
Lieii?_ & & & & & & &

=1 - |

 LUBRICATION CAN TEMPORARILY LOWER FRICTION.



USE CASE
UNDER LUBRICATED WITH A BAD BEARING

™ Volume of Lubricant Used: 4.50 cc AHU 20192021:2019_fan_1a (Avg
s = Last Lubricated: 14 days ago 50
) Mode Used: Assist 45
Baseline Friction Level: 15.0 dB 40
° Starting Friction Level: 21.0 dB 35
_ N Ending Friction Level: 12.2 dB 0
19.0 '

< PREV RECENT NEXT >
4

o

Remaining Volume: 220.00 cc (88.0%) -

SMARTLUBE ASSIST & & P & & & & & & & ey & \.:‘“ & & Qf & &
. L - R © & K x e 5 £ e $ J & &
No Active Lubrication Cycle @ Y © S o o o o & e e A A% 28 Y A 4 PN
LLRne_ady & & ¢ & F 52 J & & & & J & & & & & & Sl & &
Sz —
Time:
RESET LUBRICANT VOLUME NEXT >
A

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



USE CASE
UNDER LUBRICATED WITH A BAD BEARING

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 30

< PREV RECENT NEXT >
a4

S2019fanta

Remaining Volume: 220.00 cc (88.0%) - 10

SMARTLUBE MANUAL 5
SMARTLUBE ASSIST

Ready

Last S=nt: —

-

No Active Lubrication Cycle
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EVEN AFTER MULTIPLE LUBRICATION CYCLES DAYS APART



USE CASE
1.8 RPM BEARING

10

----------

< PREVIOUS

0.33 CC OF GREASE ADDED




IDENTICAL MOTORS WITH

MOTOR #1 DRIVE END |
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IDENTICAL MOTORS WITH

MOTOR #2 DRIVE END
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CAUSE: THERMAL EXPANSION FROM IMBALANCE

Work Order #:

Assessment Comment:
Analysis Comment:

Repair Recommendation:

An imbalance condition continues to exist on the fan,

The imbalance condition on the fan continues to be an issue. The overall
amplitude in the Spectrum has increased going from 0.148 ips (inches per second)
on May 2 to 0.259 ips inches per second) on May 6. This has been reported prior
and is probably the cause of looseness observed in the envelope spectrum.

| recommend checking the runout of the motor shaft and fan hub where they mate.,
Inspect the blades for damages from impacts with the shroud. Inspect the shroud
for impacts and clean any buildup that might be present. If the runout is less than
0.002", perform a precision balance, if greater, consider replacing the motor shafl.
Consider looking at the bore of the fan hub and ensure it is centerad.



MEASURING BEARING

FRICTION

IN REAL-TIME

WHAT 8.5 BILLION FRICTION DATA
POINTS HAS TAUGHT US.

ChrisH@UESystems.com




