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Abstract—Themainaim oftheprojectistoprovideproper
lubricationtothewirewhichareusedworldwideinvarious
industrialapplicationssuchascranes,hoists,Lifts,etc.Also,
projectfocuseson reducing overallcostofthelubrication
system which includes lubricant cost,maintenance and
operationalcost.When wire ropesare made on stranding
machine,atthetimeofstrandinglubricantissprayedwhich
doesnotpenetrateintothecorewhichresultsintoimproper
lubrication inside the core and failure ofwire from core.
Insufficientlubricationincreasescorrosionandfrettingwearof
rope.Aslubricantissprayedonwirerope,lotoflubricantis
wasted and spread on floorwhich increases chances of
accidentsandalso increasesoverallcostoflubricant.Our
projectdescribes a pressurized lubrication system which
provides lubricantinside the core and maintain uniform
thickness over the outer surface of wire rope.This is
automatic lubrication using hydraulic system which saves
humaneffortsandsavestimeasspeedoflubricationisalso
increased.Uniquedesignofsealprovidesbetterpenetrationof
lubricantinsidethecoreofwirerope.Wastageoflubricantis
reducedasthereisoutletportwhichcarriesextralubricant
back to the reservoir.Thus,proposed lubrication system
reduces overall operational and maintenance cost and
improveslifeofwireropebyreducingfailure.
Keywords— Lubricant, Stranding Machine, Pressurized
Lubrication,WireRope.

I.INTRODUCTION

Wire ropes are widely used in various industrial
applications such as mines,cranes,ship hoist,navy
applications,remoteoperatedcraneetc.Mainelementof
wireropeiswirewhichiswoundaboutcoretoform
strandandwhennumberofstrandswoundtogether,it
forms wire rope.There are fourtypes ofwire rope
according to layofthe wire.The layofwire is the
direction along which strands in rope twists.The
differentkindoflaysarerightlay,leftlay,regularlay,lang
lay.Lubricationistheprocessofapplyinggreaseoroil

oncontactingsurfacestoreducefriction,wearandtear
whichresultsintosmoothmovement.Strandsinwire
ropearecontinuouslyincontactwitheachotherduring
motion,whichresultsintofrictionandwearofwirerope.
Duetothis,wireropefails.Inordertoavoidthisfailure
lubricantisappliedonwirerope.

Various works in the field of wire rope
lubricationareexplainedfurther.IgnatioMadanhireand
Tawanda Mushiri[1]mainly focused on wire rope
lubrication where wire rope passes overpulley and
spreadsoutsothatstrandsallow greasetopenetrate
ropeuptocore.Hence,inthissetuppulleybendstherope
tolubricatewireinlubricantpressurisedcasingwhere
inletandoutletportsaregiven.Ms.BhushanPatil,Prof.
H.D.Chaudhari[2]workedonthesetupconsistingof
greasinghousing,greasingsealset,scrapperguideand
groovecleanerassemblythatusedforspecificwiresize.
Thisdeviceisclampedaroundropeandropeispulled
throughring. S.Shankarnarayanan,D.David,
T.NareshKumar[3]investigateddifferentmethodsfor
lubricationsystem thatiscentralisedlubricationsystem,
gravitylubrication system,oil-mistlubrication system.
Theyaim toprovideautomatedlubricationsystem using
hydraulicorpneumaticsystem. DemontG.
Millerg,SanMarine,JohnC.[4]foundalinewipingdevice
and more particularly accommodating line wiping
elementtovarioussizedcables,ropesforincreasinglife
oflinewipingelements.GlenJ.Bertini,GlenS.Jessen[5]
studiedaboutwireropeconstruction.Thewirestrands
are wound around core.The conduits radialflow of
lubricating oil.The lubricantis injected into conduit
through channeland lubricant migrates in conduit
throughorifices.

Theaim ofthestudyistostandardiselubrication
system toachieveproperwipingandsuperiorprotection
to theropeagainstfretting and corrosion byforcing
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lubricatingoilintocore.Also,avoidspreadingoflubricant
onfloorareatominimisewastageoflubricant.

II. DESIGN DETAILSANDMEASUREMENT

Thedesign oflubrication system consistsof
main parts as scraperplate,casing,seal.Also,this
system isoperatedbyhydraulicsystem whichconsists
offollowingparts.
1)Pump
2)Reservoir
3)Directioncontrolvalve
4)Pressuregauge
5)Temperatureindicator
6)Deliveryhose
7)Greaseflowcontrolvalve
Usinggearpumplubricantispumpedintooilnozzle
from reservoirinwhichitisfilteredusingoilstrainerto
avoid any contaminants in the arrangement. In
accumulator,certainleveloflubricantismaintainedto
havecontinuoussupplyoflubricant.Todirectlubricant
intooilnozzledirectioncontrolvalveisused.Pressure
andtemperatureoflubricantisindicatedbytemperature
indicator and pressure gauge respectively. Piping
arrangementisusedtosupplylubricant.

Casing -The casing is the mostimportantpartof
lubricationsystem.Itisaluminium alloycasingwhichis
robust in construction and having good corrosion
resistancecoating.Ithastwoportsi.e.inletportand
outletportlocatedat⅓rdand⅔rdofcasinglength.
Casingallowslubricationof8mm to100mm ofwire
ropediameter.Italsoconsistsofonelockingsystem to
connecttwohalvesofcasing.

Fig1.Casing

ScraperPlate-Itislocatedatboththeendsofcasingto
provide supportand also to clean wire rope before
enteringto casing.Atouterend,itmaintainscertain
thickness oflubricanton wire rope.Itis made of
Aluminium alloymaterial.

Fig2.ScrapperPlate

Seals-MaterialusedforsealisPolyurethanewhichis
wearresistant& durable.Also,beingflexiblematerial
providesbettersealingwhenoperatingunderpressure.
Accordingtosizeofwireropedifferentsealsareused.

Fig3.Seal

III.Lubricationmethod

Thelubricationsystem forRopearebasicallyfollowing
type grease drop lubrication,oildipping lubrication,
greaseconicallubrication,spraylubrication,pressurised
lubrication.

Using pressurised lubrication system for wire rope
produces great results in increasing life of rope.
Pressurisedlubricationhasreservoircontaininglubricant.
Thelubricantisselectedasperapplicationofrope.The
pumpisusedtopumpthelubricantatpressureof120
psiintothecasing.Thenon-conductivehosesareused
totransferpressureintothecasing.Thelubricantthen
penetratesinto thecoreoftherope.Thesealshave
specificareatoprovidespaceforlubricanttorestand
penetrate.Thesealshavingcirculartoothgetpositive
interferencewiththeRopeandprovideproperpressure
as wellno leaking ofthe lubricant.The remaining
Lubricantiscollectedbacktoreservoirbysecondoutlet
where pressure decreases the lubricant is passed
through filterbefore sending back to reservoir.The
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scraperplateatinletdoesnotletthedustand rust
particlestoletinbyscrappingthem outbecausethe
diameterofscraperplateissameasrope.Scraperplate
atoutletprovideuniform thicknessoflubricantoverthe
rope.Thesystem canbeassembledanywhere&chainis
used to restrictthe motion ofcasing.The rope is
woundedonbobbinafterlubrication.

IV.RESULTS

TheproposeddesignismadeinSolidworksCAD and
simulated in Solidworks simulation.The Casing has
assignedAluminium alloyandalso,Scrapperplatehas
assigned Aluminium alloy material. Each part is
assembledcorrectlyandNut&bolttoclampthem.The
pressureforceof120psiisappliedoninternalwallsof
the casing and found this stress contour and
displacementcontour.
MaxDisplacement:0.0014192mm.
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Fig4.StaticAnalysisofLubricationSystem

V.CONCLUSIONS

Theproposeddesignprovidesproperlubricationtothe
wireropeintothecorewhichreducescorrosion,fretting
wear& otherfailures.This system reduces overall
operation&maintenancecost.Also,lifeofwireropeis
improved.Aspressurizedlubricationisused,wastageof
lubricantreducedandaccidentduetoslipperyfloorare
avoided.Asthisisautomaticprocess,lesslabourefforts
arerequired.Thisisveryfastprocesswithspeedof
1200m/hr.sotimerequiredforlubricationisless.
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