


Luoricaris Used for skicds (ovrapnic oillleline)) zric
sle (crzarlot) orezsses rleve geer Srowr to o rlaye
gear arourncd for irousearics of years

Naturally  as  ine  equlornent  ancd  reeds  are

criarigirie, so are ine luoricanis, ine reinod of
soollcatiorn arnd faciors not direcily relavart to the
furcilorn, For tne latiter inls  can fow lnclice
SLstelnzoflity, ovoroclcis fofrrec) clurirlg
prlewtifaiciilflrie), fewcline), sefvics life, eco igleliy
gloclec)reieleio) ity zinlel clls gesial]




ESTRER N CERING ENE N A CISE ORIV STEEIN
sagereie tre rrovifc crlc static gars.

For exarnole, to sagaraie 2 sraft frorm the sugoort
sirLcilre.

Triis cain) 02 0y foreirie) 2 liculicl filen 215 i)
ryelrocyrizrric,

slastornvclrocyrzarmic, arcl/or
fyelrosiaiic |Ugricetiorn.

These are all or should he full films.




For ogarlncs, cears arcl trie e It car):

Heacduce (or iricrease) firictior).

Czirry ewely rleet

Heacdlce waar

Cairry ey weer cdeoris.

Pravearnt rust ancd corrosiorn.

Sacl) gl it weltar or girlar Corlternlnats.

If) girler agolications, |t ez flelo el ceses |
COMPIESSEISS e sl gowear e avelratllics
O aMpPERNVIRIEHCRNEINGISENRNSHOCKSEISOIIERS N0l
acirastardielecuicHiteNnriERSIiemers:
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Tre lmorgoer, lncorolate of iotal Jeci of ife
soollcatior of orovern irigological orificlioles gl
clavicas |5 cosilnc indusiry milllons of lost cdollzrs.

Parnazos evern Worse 1 ifat evern coffioarnies wiir

very tlognt cdollar conirol ey not nave groger Jife
cycle cosilrig of 2vern ercolrage eroloyaas g
frience irloolocical irmorovearents.




Breownrs Eirst Law: Of Applied Tiriinoelogy.

(Power Generation)







$52.3 oillior wortn of rollinig-contact gearirgs wil

regoriecly g2 consurnead In ine US durineg 1980
aricl only L0% of thiese will atiaie tneir full, usefil
intarnclacd life sozn.  Tris s $9.6 gilliorn i 2007

tarns e gresanis a 90-gareant ggoaritrity for
IpEReNVEMER




Sirice rore iner feli (57%) of ifese gearincs cire
useac incustrially, tne garforrearice snorifall in ire
Unitec Seates armolrts to 2 $2.8 gilliorn el cosi
of oezarirgs alore.

Trls cdoes noi take Inio csccolnt ife loss  of
orocuctior, ovearall rralfienarnce  exgense  of
claifgleicje to suUcr  o2rlonaral  ecllomeart, Trese
COSISICANENIUIGE!




lubrication

mounting




contaminants

50% of bearing failures







Most are likely preventable with a bit of effort and
knowledge.




Figure 1 | Common contributers to bearing degradation.
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If you want it done right, you have
to make it easy to do It right













NLGI Grease Grades
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LEADING CAUSES OF MOTOR FAILURE

BEARINGS 519

STATOR WINDINGS

EATERNAL

LIMEMOWN

ROTOR BEARINGS

SHAFT COUPLING







Grease Gun Delivery
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Grease Gun Delivery
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When Is Eneugh?

CoUteEsys IEANGIEASENCA0 Y/




70-85%










$150 million







60 percent




Bearing Design

Lube system/System design













248 EHC

system failures




Gasket Defective
22.0%

Flange Damaged
25.0%

Loose Bolts
15.0%

Flange Misalignment
12.0%

Improper Installation
26.0%

REENEIE Gore & ASSOCIatES




12 million gallons




$250 million!




$10 billion




not expensive
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Showing Grease Sampling With A Tube




‘New'’ Tests

R/S Rheometer
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Ruler Test Equipment




‘New'’ Tests

Spectroil Q100 Oil Analysis Spectrometer




Blotter

Fresh And Three Aged Samples — Color Change
(Left For 5 Hours At Room Temperature)







greasing










The normal sequence to regrease a motor is as follows:

If possible, the bearing should be at a stable, normal
operating temperature, making the grease less viscous.

Remove the drain plug and any hardened grease.
Clean the grease (Zerk) fitting before attaching the

grease gun.

Use the regreasing guidance provided by EPRI NP-7502
for the grease fill quantity and regreasing frequency.

After regreasing is complete, leave the drain plug out
and operate the motor under normal bearing operating
temperatures for at least one hour. This allows the
grease to thermally expand and vent out the port,
relieving any excess pressure in the cavity.

After thermal expansion is complete, clean the excess
grease and reinstall the drain plug.







8-10% energy savings




10% reduction




$4.4 million
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Wind Turbines — expensive candles

—id,




Port Hope — Water pumps
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