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ImprovementinProductionYieldofHotＧrolledCoilby
ControllingProcessCobbles

K．CHAKRAVARTY
(DepartmentofResearchandDevelopment,TataSteelLtd．,Jamshedpur８３１００１,Jharkhand,India)

Abstract:Theyieldisdependentuponmanyfactors,suchascobbles,totalscrapgeneration,croplossandscaleloss．
Itappearsthatthehugequantityofscaleismainlyresponsiblefortheyieldloss．However,bythecorrelationstudy,
itrevealsthatthenumberofcobblesisthemajorcontributortotheyieldloss．TheinnovationliesinchangingthefoＧ
cusofattackingtherealproblembyanalysingtheoperatingdatawhichwasnotsurfacedearlier．Thefocusshifted
fromthefurnacetothemillandthecobblesstudiedthroughtheyearsdeeply．Alltheanalysisprovedtobehelpful
forthefuturepreventionofthesimilarkindoffailure．Theinternaltargetofbringingdownthenumberofcobbles
permonthinsingledigitwastaken．Thisalsohelpedinimprovingthemaintenancepracticeandreducingtheamount
ofdelayssignificantly．Theyieldwasimprovedby０􀆰９３％．
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　　ItisageneralobservationthattheworldwidedeＧ
mandofcrudesteelhasremainedstagnantforquitea
longtime．Simultaneousdropinsteelpricehasforced
thesteelindustrytofacetremendouschallenge．
Therefore,asasurvivalmeasure,thereisaneedof
drasticcostcutting,whileimprovingtheproductqualＧ
ityandcustomershasbeenfocusedatthesametime．
　　Oneoftheimportanttoolsforthisdriveofcost
cuttingistheimprovementofproduction yield,
withoutcompromisingonproductquality．Inthe
presentpaper,someofthekeyfactorsthatleadto
yieldlossinahotstripmillwerediscussedandhow
themostcriticalissueswereidentifiedandaddressed
inthehotstripmillofTataSteelLtd．,India,wasinＧ
troduced,soastoachieveasignificantamountof
savingsfromyieldlosspointofview,yetmaintaiＧ
ningtheproductquality．
　　Thehotstripmillconvertedsteelslabsintosteel
coilsbysubjectingtheslabsfirsttohightemperature
soakinginareheatingfurnaceforacertaintime,
followedbyhotrollingtreatmentusingaseriesof
rolls．Slabswerereceivedfromthecontinuouscasterand
arrangedinthesequenceofthechargingscheduleatthe
slabyardbeforechargingintothefurnace．
　　Itisacomplexsystemofoperationathotstrip
millandtheperformanceismuchdependentonthe
externalfactors,suchastimelysupplyofslabsfrom

slabcaster,consistentfuelsupply,uninterrupted
powersupply,etc．Anydelaycausedbyanyofthese
factorsdirectlyaffectsthematerialyield．ForexamＧ
ple,iftheslabsarekeptinsidethereheatingfurnace
foralongertime morethanthenormalresidence
time,itwillleadtotheformationofheavyscaleon
slabsurface,whichisapotentialcauseofyieldloss．
　　ThepresentstudyaimedattheanalysisofoperＧ
atingdata[１]andpracticesofhotstripmillinTata
SteelLtd．,India,withanobjectiveofoptimising
theproductionyield．Theoperatingpracticeswere
thoroughlyexamined,startingfromtheslabcharＧ
gingintothereheatingfurnacetothecoilproduction
inthedowncoilerafterrollinginthefinishingmill．
ItmaybenotedthattherewasalimitedscopeofimＧ
provementinthisexercise,sincethematerialyield
wasalreadyoptimizedtoagreatextent．
　　Stripqualitycontrolisoneofthemajortasksin
flatrolling．Variousworks[２Ｇ８]havebeendonetocontrol
thestripprofileandshapeintermsofcrownandflatＧ
nessbyutilisingcomputersimulationmodel．When
thethicknessisbeyondthecustomer′stolerance,
thecoilisrejectedandtheyieldisdirectlyaffected．

１　ProcessFlow
　　Fig􀆰１showstheschematicrepresentationofa
hotstripmill,whichisverysimilartothatofTata



Fig􀆰１　Hotstripmilllayout

SteelLtd．
　　Theraw materialforthehotstripmillisthecast
steelslabs,whichareproducedbythecontinuousslab
caster．Theslabsareinspectedanddressed,ifreＧ
quired,andtransferredtotheslabstorageyardby
heavyＧdutytransfertrolleys．Slabsarestoredinthe
slabyardofthehotstripmillwiththehelpofoverＧ
headcranesequippedwithslabhandlingtongs．AfＧ
tercasting,thesteelslabsundergocooling,and
therefore,itisnecessarytosoaktheslabsinareＧ
heatingfurnace,atanappropriatetemperaturefora
certainlengthoftime,tomakeitsuitableforsubseＧ
quenthotrolling．The milllayoutandequipment
havealsobeendesignedtopermithotcharging．
　　Slabsofvarioussteelgradesand widthsare
properlyorganisedandsequencedbeforecharging
intothereheatingfurnace,dependingonthefinal
gaugeandwidthrequirements．Theslabsarecharged
oneＧbyＧoneontotheslabreceivingtableusingasemiＧ
portalcraneandchargedintothefurnacewiththe
aidofaslabchargingdevice．Thereheatingfurnace
playsakeyrolein(１)heatinguptheslabtothedeＧ
siredtemperatureuniformlyand (２)supplyinghot
slabstothe millconsistentlyandeffectively．The
walkingbeamslabreheatingfurnacehasbeendeＧ
signedtoheattheslabuptoatemperatureofabout
１２５０℃．
　　Theaverageslabresidencetimeoftheslabin
thefurnaceis３h．Itcanvarydependinguponthe
millthroughput．Theincreaseintheslabresidence
timeinsidethefurnacealsoincreasesthescaleforＧ
mationovertheslabandthelosses．InordertominＧ
imizethelosses,bycontrollingthescaleformation,
thefurnacetemperatureisreducedduringthemill
detentionperiod．
　　Theheatedandsoakedslab,aftergettingdisＧ
chargedfromthereheatingfurnace,passesthrough
a２００barhydraulicdescalersystem,therebyopenＧ
ingupthefreshsurfaceforthesubsequentdeformaＧ
tionprocess．TheslabentersthereversingfourＧhigh
roughingmill,withanattachedheavydutyedgeron
theentryside．The２１０mmthickslabisrolledto２０－

４０ mmthicktransferbar．Theedgerreducesthe
slabwidthbyamaximumof９０mm (effectively)to
eliminatesidespreadandtoreducethenumberof
slabwidths．Neckingcontrolisprovidedintheedger
toimproveyield．Highpressuredescalingheaders
locatedintheroughingstanddescaletransferbars
duringroughingpasses．
　　Thetransferbaruptoamaximumof４０mmin
thicknessiscoiledinacoilboxandsubsequentlyunＧ
coiledtofeedthebarintothefinishingmilltrainto
permitnearisothermalrollinginthefinishingmill．
TheuseofthecoilboxavoidszoomingofthefinishＧ
ingmillstands,which,inturn,avoidstheimposiＧ
tionofheavykickloadsonthepowersupplysystem．
Thedeformationofthefrontandbackendofthe
stripiscroppedbyadrumtypecropＧshearandthe
strippassesthroughasecondarydescalerpriorto
enteringthefinishingtrain．
　　Thefinishingmillconsistsofsixnumbersof４Ｇ
highstandsequippedwithahydraulicdescaler．The
finishedstripemergingfromthelastfinishingstand
iscooledbyalaminarspraycoolingsystemasittraverＧ
sestherunＧouttable．Afterthat,itiscoiledinthehyＧ
draulicdowncoilerhavingstepcontrol．Theformed
coilsarestrippedfromthedowncoiler,placedonthe
coilconveyer,suitablystrappedonthecircumference
andeye,weighed,markedbyroboticpaintmarking
machineandsenttothecoilyardfordispatch．
　　Thestripcoilsareuncoiled,strengthened,side
trimmedandcuttolength,weighedandmarkedina
shearinglineanddispatchedassheetsandplatesduly
packed．

２　VariablesAffectingProductionYield
　　Theoverallproductionyieldofahotstripmill
dependsonanumberoffactors．SomeoftheimporＧ
tantfactorsarelistedbelow．
　　 (１)Slabmass　Thisistheinputmasstothe
hotstripmill．SlabweighingisdoneontheslabＧreＧ
ceivingtablebeforechargingintothefurnace．This
dataiscapturedinsystemasslabconsumption．
　　 (２)Grossproduction　EachcoilafterfinalproＧ
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