
Hydro Power/
Water Control

 Lubron® 

TF
Self-Lubricating Woven
PTFE Bearings

Lubron Bearing Systems
Bearings to move the world.



Lubron TF Hydro Power/Water Control  �

Lubron TF 
Self-Lubricating 
Woven PTFE Bearings

LUBRON®TFbearingsaredesignedtoprovidethelowestpossible
coefficientoffrictionformoderatetohighloadapplications.Consisting
ofawovenPTFEfabriclinerpermanentlybondedtoametallicsubstrate,
LUBRONTFbearingsarecompletelymaintenance-freeandcanoperate
wetordry.

BENEFITS

LUBRONTFself-lubricatingbearingsfeaturethefollowingadvantages:

 Extremelylowfriction

	 Highwearresistance

	 Longservicelife

	 Staticloadsupto60ksi

	 Dynamicloadsupto20ksi

	 Minimalpermanentset

	 Tightrunningclearances

	 Excellentdimensionalstability

	 Negligiblewaterswell

	 Simpleinstallation

	 Nooilorgreaselubrication

LUBRONTFbearingsalsohaveauniquemechanicallockingsystemto
preventdelamination,acommonproblemwithothertypesofbearing
linersystems.

SuPErIor CoNSTruCTIoN

LUBRONTF’sproprietaryconstructionprovidesfullsupportofthe
individualPTFEfibersandensuresarigidbondofthefabrictothe
bearingsubstrate,twobasicrequirementsthatDuPontspecifiesforthe
successfuluseofTeflon®asabearingsurface.Inadditiontohavinglow
tangentialshearstressandhighwearresistance,LUBRONTF’shigh
strengthadhesivesanduniquemechanicallockingsystemseliminateany
possibilityofdelaminationofthebearinglinerduringinstallationoractual
service.

LUBRON TF self-lubricating bearings have been performing 

flawlessly in a variety of rigorous operating conditions for more 

than two decades. LUBRON TF bearings provide dependable  

maintenance-free service in applications where oil and grease 

lubrication is not desirable. 

Teflon®isaregisteredtrademarkDuPont
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HIGH LoAD CAPACITY

LUBRONTFbearingsaregenerallydesignedtoaccommodateloads
from1.5ksi(10N/mm2)to10ksi(69N/mm2),andcanwithstandloads
inexcessof60ksi(415N/mm2)withoutcoldflow.Coldflowisminimized
bytheeffectiveentrapmentofPTFEfibersandglassfiberswithhigh
strengthbondingresins.

LoW FrICTIoN

ThecoefficientoffrictionforPTFEfibersisthelowestofallknownfibers.
Staticcoefficientoffrictionisonlyslightlyhigherthandynamic,minimizing
stick-slip.LUBRONTFbearingstypicallyhaveacoefficientoffriction
oflessthan0.06,dependingontheload,velocity,temperature,finish
andhardnessofthematingsurface.IntestsperformedbyPowertech
LaboratoriesfortheU.S.CorpsofEngineers,LUBRONTFbearings
exhibitedamaximumcoefficientoffrictionof0.06(wet)and0.07(dry).

CoefficientoffrictionandweartestsperformedbyPowertechLaboratories
consistedofapplyinga3300psi(23MPa)loadfor120hours,simulating
twoyearsofnormaloperationforatypicalhydroelectricturbine.Bronze
bearingstestedforcomparisonwereeitherwaterlubricated(wet)orgrease
lubricated(dry).Coefficientoffrictiondecreasesasbearingloadsincrease.
Thischaracteristicallowsusingthesmallestbearingsizestoobtainthe
leastamountoffriction.

CoeffiCient of friCtion vs Load

LUBron tf vs 304SS
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LoW WEAr rATE

LUBRONTFbearingshaveaverylowrateofwear,which
isdefinedintermsofvolumetriclossofmaterialovertime.
Volumetricwearisapproximatelyproportionaltotheunitload
multipliedbythedistancetraveled,andisgenerallyexpressed
asfollows:

W=KPVT

whereW=weardepth,in(cm)

  K=proportionalityconstant,

  in3-min/ft-lb-hr(cm3-min/m-kg-hr)

  P=bearingpressure,psi(kg/cm2)

  V=surfacevelocity,ft/min(m/min)

  T=elapsedtime,hr


KvaluesforLUBRONTFbearingshavebeenderivedfrom
independenttesting,andcanbeusedtodeterminetheamount
ofwearthatwilloccuroveraperiodoftime.Formost
applications,avalueofK=9.1X10-10in3-min/ft-lb-hris
appropriate,whichwouldbeequivalentto0.00045inchesof
wearafter100,000inchesoftravelat3.5ksi(24Mpa).

LUBRON’sTFlowcoefficientoffrictionandabrasionresistance
helpsminimizewearandprolongbearinglife.In300hoursof
extendedtestingaPowertechLaboratories,LUBRONTF
bearingsexhibitedawearrateof0.04milsperhundredhours
at3300psi.

Inactualapplications,wearcanbeaffectedbyacombinationof
manyfactors.ByminimizingPV,deformationduetoshaft
misalignment,vibrationandexcessiveheat,LUBRONTF
bearingswillachievelongservicelife.

PErForMANCE CrITErIA

TheoverallperformanceofLUBRONTFbearingsisdirectly
influencedbyavarietyofoperatingfactorswhichincludebearing
load,velocity,PVandtemperature.Thefollowingtableliststypical
propertyvaluesapplicableforabroadrangeofconditions.
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MATErIAL SELECTIoN

LUBRONTFbearingsaretypicallyfurnishedwithbronzeorstainlesssteel
substrates.Thefollowingtableisintendedtoaidintheselectionofa
suitablesubstratematerialforaspecificapplicationunderconsideration.

Inmostapplications,thegreatesteconomyandsizereductioncanbe
achievedbycombiningthehighstrengthcapabilityofLUBRONTFfabric
linerswiththehighloadcapabilityofAlloy863ManganeseBronze.

Properties Value

MaximumStaticPressure 60 415N/mm2

MaximumDynamicPressure 20 140N/mm2

MaximumVelocity 30ft/min 10m/min

MaximumPV 60xft/min 130N/mm2xm/min

TemperatureRange -200°Fto+400°F -130°Cto+200°C

StaticCoefficientofFriction(Wet/Dry) 0.06to0.07 0.06to0.07

DynamicCoefficientofFriction(Wet/Dry) 0.05to0.06 0.05to0.06

MinimumShearStrength
(%oftotalradialload)

25 25

MaximumSwellinWater
(%ofwallthickness)

<0.1 <0.1

Alloy
Number

Generic
Description

ASTM
Specification

Maximum
Recommended
Bearing Load

Maximum 
Recommended

PV

932
HighLeaded
TinBronze

B584-C93200
1500psi

10.3N/mm2
2,400psi-ft/min
50N/mm2-m/min

954
Aluminum

Bronze
B148-C95400

4000psi
27.5N/mm2

48,000psi-ft/min
100N/mm2-m/min

863
Manganese

Bronze
B584-C86300

8,000psi
55N/mm2

60,000psi-ft/min
130N/mm2-m/min

304
Stainless

Steel
A351-CF8

10,000psi
69N/mm2

60,000psi-ft/min
130N/mm2-m/min

17-4
Stainless

Steel
A747-CB7CU-1

20,000psi
138N/mm2

72,000psi-ft/min
150N/mm2-m/min

TABLE �

TABLE �
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SHAPES

LUBRONTFbearingsareavailableinmanydifferentconfigurations
dependingontheapplication.Mostcommonshapesincludesleeve
bushings,flangebushings,thrustwashers,platesandself-aligning
sphericalbearings.

Bushings

One-piecesleevebushingsareusedextensivelytoaccommodate
alltypesofrotaryandlinearmotion.Sleeveorjournalbushingsare
employedwhentheshaftloadisessentiallyperpendiculartotheaxisof
theshaft(radialloads).

Flange Bushings

Flangebushingscombinethefeaturesofsleevebushingsandwashers
intooneunit.Flangebushingsareusedwhentheshaftloadhasbothan
axialandaperpendicularcomponent.Theflangesmaybelubricatedfor
thrustloadapplications,orprovidedwithoutlubricationwhenrequiredto
functiononlyasaspacer.

Washers

Washersareusedtoaccommodateendthrustwhentheshaftloadisin
thedirectionoftheaxisoftheshaft.Usedaloneorinconjunctionwith
sleevebushings,LUBRONTFwasherscanbelubricatedononeorboth
sides.

Spherical Bearings

Self-aligningsphericalbearingassembliesaredesignedprimarilyto
accommodateradialloadsandsomemisalignment.Misalignmentmaybe
causedbystructuralorshaftdeflectionsunderload.LUBRONTFspherical
bearingsconsistofaninnercomponent(gimbal)withacylindricalinside
diameterforshaftrotationandasphericalconvexoutsidediameter,anda
two-pieceoutercomponent(race)withamatingsphericalconcaveinside
diameterandacylindricalconcaveoutsidediameterformountingina
housing.Eithercomponentcanbelubricated.Stainlesssteelrollerwheels
arealsoavailablefromLubronBearingSystemsincombinationwith
self-aligningsphericalbearings.

Plates

Bearingplatesareusedtoaccommodatelongitudinalandtransverse
movementunderverticalandhorizontalloads.LUBRONTFbearing
platesaregenerallyfastenedwithmachinescrewsorretainedwith
weldedbars.
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SIZING

LUBRONTFbearingsarefinishedmachinedtomeet
theexactingrequirementsofeachapplicationand
areavailableinbothinchandmetricsizes.Nominal
sizesforinsideandoutsidediametersaredependent
onthebearingload,shaftdiameter,requiredwall
thicknessandsizeofthehousingbore.Bearing
lengthisusuallydeterminedbytheamountof
projectedarearequiredtoaccommodatetheradial
load,andcanbecalculatedbydividingtheshaft
loadbythedesiredbearingpressuremultipliedby
theinsidediameter.Flangeandwasherthickness
generallycorrespondtothebushingwallthickness.

MachiningtolerancesformostLUBRONTFbearings
rangefrom±.001”(.025mm)to±.002”(.050mm)
fortheinsidediameters,and±.0005”(.012mm)
to±.001”(.025mm)fortheoutsidediameters.

Asageneralrule,closerunningfitsarerecommended
foroscillatingmotionwhenminimumstartingtorqueislessimportantthan
eliminationoffreeplay.

Forconstantrotation,afree-runningfitisnormallyrecommended.A
runningclearanceof0.0015inchperinch(0.038mmpermm)ofboreis
usuallysatisfactory.

Thefollowingiso-toleranceguidecanbeusedformosthydroelectric
applications:

ShaftDiameter  ≤3”Ø(≤75mmØ) e6

    >3”Ø(>75mmØ) d6

InsideDiameter ≤3”Ø(≤75mmØ) G8

    >3”Ø(>75mmØ) G8

OutsideDiameter ≤3”Ø(≤75mmØ) r7

    >3”Ø(>75mmØ) r7

HousingBore  ≤3”Ø(≤75mmØ) H7

    >3”Ø(>75mmØ) H7

Theserecommendedtolerancesareforinstalledsizes.Allowancefor
shrinkageofthebushinginsidediameterofatleast100%ofthepress
orshrinkfitinterferencemustbemadetoensureadequaterunning
clearance.

Asrunningclearanceandpressfittolerancesvarywitheachapplication,
pleasecontactLubronBearingSystemsforspecificdesign
recommendations.
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MATING SurFACES

Formaximumwearresistanceandservicelife,shaftsshouldbecorrosion
resistantandpolishedtoasurfacefinishnotexceeding32microinch
(0.8micrometer).Austenitic(Types304&316)andprecipitation-hardened
(17-4PH)stainlesssteelsaregenerallyusedforsmallerdiameters.For
largershaftsizes,stainlesssteelsleevesorweldoverlayisrecommended.
Bestperformanceisobtainedwiththehardestavailablematingsurface.

SEALS

Sealsarerecommendedforapplicationssubjecttoingressofforeign
debris.LUBRONTFbearingscanbefurnishedwithseals,or
recommendationsofferedfortheirspecification.

INSTALLATIoN

LUBRONTFbearingsaresuppliedfullymachinedandreadyforinstallation.
EventhoughLUBRONTFbearingsareverydurable,caremustbetakento
ensurethelubricatedbearingsurfaceisnotdamagedduringinstallation.The
bearingsmaybehydraulicallypressfitintothehousing,orshrunkfitwith
refrigerationordryice.Iftheuseofliquidnitrogenisnecessary,please
contactLubronBearingSystemsforinstructions.

QuALITY ASSurANCE

AllLUBRONTFbearingsaremanufacturedandinspectedinstrict
accordancewiththerequirementsofISO9002.Everyphaseof
manufactureisplanned,performed,checkedandcertifiedinwritingby
QualityControl.Non-destructivetestingisperformeduponrequestby
certifiedindependenttestinglaboratories.

TESTING

Prototypeandfullsizeproductiontestingcanbeperformedin-houseorby
anindependenttestinglaboratorytosimulateload,movement,temperature
andotherenvironmentalconditionspresentduringactualoperations.

ENGINEErING SuPPorT

Weofferavarietyofengineeringservicesfromselectionofbearing
materialstoin-housetestingofprototypeandfullsizebearings.Bearing
design,AutoCAD®drawingpreparation,testing,consultingandon-site
engineeringservicesareavailableuponrequest.
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orDErING INForMATIoN

Thefollowinginformationishelpfulinproperlyrecommendingthemost
suitablebearingforaspecificapplication:

 Typeofapplication

 Wetordryenvironment

 Maximumoperatingload

 Minimumoperatingload

 Typeofrotation

 Speedofrotation

 Size&toleranceofshaftdiameter

 Size&toleranceofhousingbore

 Shaftmaterial&surfacefinish

 Sealrequirement

 Deliveryrequirement

STANDArD SPECIFICATIoN For LuBroN TF 
SELF-LuBrICATING BuSHINGS:

Self-lubricatingbronzebushingsshallbeequalto“LUBRONTF”as
manufacturedbyLubronBearingSystems,HuntingtonBeach,California,
USA.Thebushingsshallbecomposedofasupportingmetalandasolid
lubricantsuitableforlong-termmaintenance-freeoperation.Thebushings
shallbeone-piececonstructionwithapermanentself-lubricatingbearing
surfaceontheinsidediameter.Thesupportingmetalshallbehigh
strengthManganeseBronze,CopperAlloyUNSC86300,manufacturedin
strictaccordancewithASTMB22-C86300,ASTMB271-C86300,ASTM
B505-C86300andASTMB584-C86300.

ThesolidlubricantshallconsistofaLUBRONTFwovenPTFEfabricliner
permanentlybondedtothebronzemetalsubstrate.Thefabriclinershall
consistofunbleached100%virginPTFEorientedmultifilamentfibersfully
encapsulatedwithhighstrengthepoxyresinadhesives.ThewovenPTFE
linershallbecapableofbearingloadsupto60ksi.

Theself-lubricatingbushingsshallbefurnishedcompletelyfinish
machinedtothesizesandtolerancesasspecifiedonthedrawings.The
bearingmanufacturershallrecommendthehousingandshafttolerances
toassureproperinterferencefitandrunningclearanceofthebushings.
Theself-lubricatingbushingsshallhaveadesignbearingloadcapacity
ofatleast8ksi(55MPa)forsurfacespeedsupto10fpm(0.5m/s).The
staticanddynamiccoefficientsoffrictionshallnotexceed0.06when
subjectedtoloadsupto8ksi.
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LuBroN Self-Lubricating Bearings 
for Hydro Applications 

LuBroN AQ

LUBRONAQbearingsareconstructedofhighstrengthbronzealloys
permanentlyembeddedwithPTFEsolidlubricants,andareunequaledfor
toughnessanddurability.Specifiedandapprovedbyengineeringdesign
firmsandwaterpowerauthoritiesworldwide,LUBRONAQbearingsare
theprovenchoiceforhydropump-turbineanddamgateapplications.

LuBroN HP

LUBRONHPbearingsarespecificallydesignedforsmallerhydroturbine
wicketgatesandcontrollinkage,andemployavarietyofbronzealloys
permanentlyembeddedwithPTFEsolidlubricants.LUBRONHPbearings
eliminatelargerrunningclearancesrequiredforwaterswell,andare
especiallysuitableforsmalloscillatingmovementsandlongperiods
ofdwell.

LuBroN TF 

LUBRONTFbearingsareconstructedofwovenPTFEfabricliners
permanentlybondedandmechanicallylockedtorigidbronzeorstainless
steelbackings.Capableofverylowfrictionandhighwearresistance,
LUBRONTFbearingsofferexceptionalperformanceforhydroturbine
wicketgate,controllinkage,butterflyvalveanddamgateapplications.

LuBroN TX

LUBRONTXbearingsconsistsofsyntheticfiberreinforcedPTFE
polyestermaterialscapableofhighloadsandlowfriction.LUBRONTX
bearingshaveexcellentdimensionalstabilityinwater,andareideally
suitedformanyhydroturbineapplications.LUBRONTXbearingscanbe
machinedon-site,andarealowercostalternativetomanyother
self-lubricatingbearings.
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