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Theory of ultrasound



The frequency band of sound

o Infrasound < 20 Hz.
o Audibles Sound : between 20 Hz and 20 kHz.

o Ultrasound = > 20 kHz.

Infrasound Audible Sound Ultrasound

Frequency of Sound

20 Hz 16 KHz/20 KHz
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Origins of ultrasound

e  Turbulence
. Pressure leaks or vacuum
. Leaks on hydraulic systems
e  Steam leaks

* Impacts and friction
. Bearings and gears

o Lubrication

e Partial discharge

o Corona
e  Tracking
o Arcing
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Lubrication Nightmares




Importance of lubrication

* Lubrication:

* Direct impact on life of bearing

* Inappropriate lubrication :

* 40% of the bearings are prematurely replaced due to a lubrication
problem - (SKF, FAG ...)

 60% of mechanical failures are due to a lubrication problem- (SKF, FAG ...)
* 10% reach their expected lifetime

e All industrial sectors are concerned!
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Importance of lubrication

* The main causes of incorrect lubrication:

* Not enough grease |

* Too much grease

* |nadequate interval
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Lubrication: A paradox

e Paradox #1:

Although an essential requirement, lubrication is

one of the most poorly managed operations in
industry.

e Paradox #2:

Poor lubrication is a leading cause of many
mechanical failures which are easily identified
through condition monitoring.

Why not treat the problem proactively?




Lubrication, an easy task?

* A grease gun, a tube of grease and a few good pumps is
enough to kill a bearing

* Calendar-based lubrication and automatic greasers?
* The current practice goes a long way to prove the

statistics - 10% of bearings reach their expected lifetime.
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Lubrication, an easy task?

* Quantity determined by the manufacturers:
90 grams /400 hours in normal operation

*  What does normal operation mean? How do we measure
it?

* Correction factors: Load, Speed, Temperature, Environment
All play a factor and all can be variable
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Calculating the amount of grease

* Step 1: The quantity
e Easytodo
e G=0,005xDxB(Side load)
e G=0,002xD xB (central load)

* Example: NU234
* Inside diameter =170 mm
e Qutside diameter =310 mm
e Width=52 mm
* Quantity =81 grams
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Calculating the amount of grease

* Step 2: The theoretical interval
* Simple to determine
* Rotation speed
* Type of bearing
* Type of grease
e Operating hours/day

* Example: NU234

e C(Classic grease

e 1500 RPM

e 24h/d

* Theoretical interval = 500 hours

14
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Calculating the amount of grease

* Step 3: Corrected interval
* Correction factor %
* Environmental conditions
 Temperature (ambient), pollution, condensation
* QOperating conditions
* Impacts, load, temperature (of bearing)
 Impact of the correction?
* Negligible ? Weak ? Important ?

15
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Calculating the amount of grease

* Examplel : NU234
e 1500 RPM 24 h/d
 Load “normal”’, No shocks, Contamination/moisture “normal”’
 Corrected Interval =500 hours

* Exemple 2: NU234
« 1500 RPM 24 h/d
* Load “very high”, presence of Shocks, contamination/moisture “high”
* Corrected Interval = 100 hours
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Ultrasound measurements

Solution to Step 1: Quantity
* Successive grease intake until a slight rise in the US measurement
*  The optimum quantity is then reached
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17



Ultrasound measurements

Solution to Step 2: Interval

0 days 30 days
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60 days
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Rotating machinery

Fact

e Two mechanical phenomena that generate US:

e Friction

e [Impacts

20
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Optimization of lubrication

e Ultrasound is the most effective technology for
lubrication
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Optimization of lubrication

3 lubrication related causes of rolling
element failures

EASIMA:4 Eom °F
.'_.‘

e Qver-lubrication
e Wrong grease
e Under-lubrication
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Optimization of lubrication

SDTZT0WLine Precess 1WPump Tindbk pump\RS1T{HtV graissage. wav_2012-11-11@10:22:53 FM
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Example of greasing

Ultrasound Measurement

Bearing Side Pulley

dB pVv

dB uv

RMS Value CF Value
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Fan Bearing Side Pulley - Before Lubrication
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Fan Bearing Side Pulley - After Lubrication
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LUBExpert
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Philosophy
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Grease Bearings Right

Ty it obricant
W it Locaion
- Righeuanity

wEAR
SDT
Mor®



Dedicated UAS software

Program Management with Ultranalysis Suite

| e G e B

p—— pm— - r—r—

- Create hundreds of databases and surveys

«» Track grease types and grease consumption

« Precise diagnosis with SDT's 4 Condition Indicators
« Sort assets as GOOD, BAD or SUSPECT

Specify Grease Type and
Quantity per Asset

Record Asset Temperature
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Lubrication point configuration

@ Create New Measurement

Sensor Name LUBEsensel - |
Type of grease ‘
Mode
[Static v|
(®) Heterodyned (Ht) Raw (Rw)

The theoretical calculated quantity  pr———

Survey Settings

Interval 1| |month(s) =

Acquisition time 10 | sec
. . Grease Name EP2 v]
Lubrication state —— P

When lubrication condition is “suspect” or "bad”
(@) Stop after two shots
() Stop when the “Grease Qty” value is reached

Save



Setup of greases and quantities

@ System Settings

Amount of grease perstroke

Lubricants

EP2

MOBILXHP
MOBIL SHC100
SKFLIGHT
ALVANIA

100/ g

Grease Gun

Add

Move up
Move down
Delete

Edit

ALVANIA

X

w»

Save
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Setup of LUBEsense and / or Temperature sensors

@ system Settings X @ system Settings X

| Sensors | » | Sensors ’ v

Available sensors Select All Available sensors Select All
AC1 a| [ LUBExpert Mode LUBExpert LUBEsense1 LUBExpert Mode LUBExpert

ExtUS1 TEMP2
FlexID1
FlexID2
HumT1
IntUS1
LUBEsensel
MF1HP1K
MF1HP25
MF1LP1k v

Save Save
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Specific Lubrication Reporting

* Average grease consumption

@ Overall lubricant consumption for specified period report
Select Tree structures to report
Sum of Lube Qty / Lube Name MECHE | sclecal
Deselect All

B Mobil SHE100
& W SKFLGMT
-} B GADUS 50G
3 B ALVANA
[[] selected Date Range
XML Export
Wobil SHC100 SKF LGMT GADUS 508 ALV ANA Date Range |2017-08-08 |+| - [2017-08-08 |+]
Lube Hams ; . : — View Report
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Specific Lubrication Reporting

Consumption per lubrication point

SDT Intermatcna

Tred SrUCTUNE NGMe: PUMpsng station

Report Date 19-02-17

Lube Gty

Sum of Lube Qty / Lube Measurement

8 8 5§ &8 B
AN N N NN

10
o
pumping station/Pump1/DE Motor pumping stabonPumpl™NDE Motor
Bearing/LUBEsense1{ST-Hi) Bearing/LUBEsense1{ST-Ht)
Liite Moasurement
sripin] stabonFumpliDE g sk PUTOHROE
h;::"“l!uu—!lhl’ y h:‘lnlulu-nn AT 4,

@ Lube consumption comparison for specified period report X
Select Tree structures to report
K0 Select All
Deselect All
Select Lube measurements to report
Select All
Deselect All
Selected Date Range
XML Export
Date Range |2016-12-02 = - 2016-12-02 il View Report
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LUBExpert: Dedicated firmware

33

fdd 3 shot of qrease
Press Enter when completed
Or F3 to finish :

0 shots
245 _
CHEN

68.6  dBpV before stabilization

Wait ... 8

686  dBpURMS
686  dBplMaxRMS

Rdd 3 shot of grease
Press Enter when completed
Or F3 o finish

Status: good: 1 shots
8686 =

] B

Add a shot of grease
Press Enter when completed
Or F3 to finich

$tatus: ggwd: ¢ shots

1.8 65,
4 i ICE} III "

Rdd 3 shot of Erease'
Press Erter when completed
Oy F3 to finish

Status: good: 4 shots
73 E'I-.a- .

G| m

Add 3 shot of grease
Press Enter when completed
Oy F% to finish

Status: qood: 7 shots

7.8 61 —

& i

Start: 712 dB
Finish: 64.0 dB

SDT LUBExpert
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LUBExpert: Dedicated firmware

* Main Features :

e Create Lubrication route task lists

e Grease reference and expected amount (UAS)

e Amount of lubricant added

e Automatic signal and audio preset

e Evolution of the measurement during the lubrication process

e Indicators related to lubrication are: “GOOD" - “SUSPECT" and “BAD"
e Complete traceability of measurements
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LUBExpert: Status indicator Good

GOOD if:
Second measurement * <Initial measurement - 2 dB
* = After the first injection of grease
STOP when last measurement *> previous measurement + 2 dB
* = After stabilization

Start: P18 dE 1
Finish: 4.0 dB - ,

Information on the amount of grease J I

M, =M.

from UAS is not used in this case



LUBExpert: Status indicator SUSPECT

* SUSPECT if:

* The initial measurement + 2dB <the second measurement * <initial
measurement -2dB

* * = After the first injection of grease

* If the measurement remains stable or increases then do not inject
more grease

sDT



LUBExpert: Status indicator BAD

BAD if:
The second measurement * <initial measurement - 2 dB

* = After the first injection of grease AND

Measurement> Second measurement + 2dB

* = During stabilization

The greasing process stops

sDT
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LUBExpert
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LUBExpert
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LUBExpert
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SDT LUBExpert

Be a LUBExpert!

Improve lubrication practices

On-board lubrication assistant

Laser Temperature

Dedicated lubrication management software
Complete kit dedicated to lubrication

Cradle LUBExpert to grease gun

Lube adaptor connects sensor to grease nipple
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Lubrication key for SDT 270

Compatible with versions :
* SUand DU
*  MK2 only
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Large and growing network of users

 ONTARIO
i f1 7 A

CASHIN.
C




Large and growing network of users
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Large and growing network of users
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SDT International

Questions?

www.sdtultrasound.com
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