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Abstract:３DthermoＧmechanicalcoupledsimulationofwholerollingprocessfor６０kg/m heavyrailwasaccomＧ
plishedbyFEM method．Thefiniteelementmodel,physicalparametersofU７５Vandparametersettingofsimulation
wereintroducedindetail．Thewholerollingprocessof６０kg/mheavyrailwasdividedinto２７timecellstosimulate
respectively,andthemodelrebuildingandtemperatureinheritancemethodinintermediatepasswereproceeded．
Then,basedonsimulationresults,theworkpiecedeformationresult,metalflow,stressandstrainof６０kg/m
heavyrailfortypicalpasseswereobtained．Thetemperaturevariationcurvesofwholerollingprocessforsectionkey
pointsof６０kg/mheavyrailwereplotted,andthetemperaturefallinglawofwholerollingprocessfor６０kg/m
heavyrailwasstudied．Inaddition,temperaturedistributionof６０kg/mheavyrailafterwholerollingprocesswas
analyzed,andtheresultsshowedthattemperaturewashighestatcenterofrailheadandlowestatfringeofrailbase．
Moreover,thesimulationresultsandmeasuredresultsofrollingforcefor６０kg/mheavyrailwerecompared,and
theregularitywasingoodagreement．
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　　WiththeleapingdevelopmentofrailwaytransＧ
portation,railwaytechnologyintheworldismoving
towardsthedirectionofautomationtraction,high
speedandheavyaxleload．Therefore,therequireＧ
mentforrailperformanceishigher,andstricter
productionprocessandcontroltechnologyareobjecＧ
tivelyneeded[１,２]．Parametersaffectandrestricteach
otherintherollingprocessofrail,sotheprocess
controliscomplexandtherequirementforoperation
isstrict．Whencertainproductionproblemsoccur,a
lotoftimeisspentinfindingoutit．Besides,itis
verydifficulttostudynew productionline,new
productsandnewtechnology．
　　WiththerapiddevelopmentofcomputertechＧ
nology,numericalsimulationmethodhasbecomean
importanttoolforrollingtheoryresearch．Itcould
notonlypredictthefinalresultsbutalsosimulate
andshowthechangesofcertainprocess．Nowadays,
thenumericalsimulationofrollingprocessisbecomＧ
ingmoreandmorewidely:３Dthermalmechanical
coupledsimulationofwholerollingprocessforHＧ

beamwascarriedoutbyZhuetal[３－５]．TheelasticＧ
plasticfiniteelementsimulationof wholerolling
processforuniversalrolling６０kg/mhighＧprecision
heavyrailwasaccomplishedby Wangetal􀆰[６,７]using
explicitfiniteelementsoftware．Thereductionrate
andstressfieldintheheavyrailrolledwithhatpass
andcuttingＧin passfrom continuouslycastblank
wereanalyzedbyWuetal􀆰[８]．Besides,thefiniteelＧ
ementsimulation,optimizationandstressanalysis
onbloomingandrollingheavyrailwereconducted
byChenetal􀆰[９,１０]．Thetemperaturedistribution
anddeformationofheavyrailincoolingprocesswas
simulatedbyBasuetal􀆰[１１,１２]usingANSYS．InaddiＧ
tion,thenumericalsimulationoffullＧuniversalpassＧ
ingprocessfor６０kg/mheavyrailwasstudiedby
ZhuandYuan[１３]．Andthehighprecisionheavyrail
rolledwiththefullＧuniversalfinishpasswassimulaＧ
tedbyZhouetal􀆰[１４,１５]usingANSYS/LSＧDYNA．
　 　３DthermoＧmechanicalcoupledsimulationof
wholerollingprocessfor６０kg/mheavyrailwasacＧ
complished by software ANSYS/LSＧDYNA．The



numericalsimulationmodel,materialmodel,model
rebuildingandtemperatureinheritancemethodwere
introducedindetail．AndsimulationresultsofworkＧ
piecedeformation,metalflow,stressandstrain,
temperatureand rolling forcefor whole rolling
processof６０kg/mheavyrailwereanalyzed．

１　NumericalSimulationModelandModelReＧ
buildingMethod
１􀆰１　Numericalsimulationmodel
　 　In３DthermoＧmechanicalcoupledsimulationof
wholerollingprocessfor６０kg/mheavyrail,modelsof
rollerandworkpiecewerebuiltbysoftwareANSYS/LSＧ
DYNA,andthenweremeshedusingSOLID１６４eleＧ
ment(eightnodeshexahedronelement)．Thefourth
passmodelofbreakＧdownrollingprocessisshownin
Fig􀆰１．Becauseofcomplexsectionshapeanduneven
deformation of ６０ kg/m heavy railin rolling
process,guidesshouldbeinstalledbeforeandafter
rollertoguaranteestabledeformationofworkpiece．The
modelofuniversalrollersandguidesisshowninFig􀆰２．

Fig􀆰１　FourthpassmodelofbreakＧdownrollingprocess

Fig􀆰２　Modelofuniversalrollersandguides

　　Thematerialof６０kg/mheavyrailwasU７５Vin
thisstudy．Accordingtoexperimentaldata,itsphysical
parametersareplottedinFig􀆰３,andthedensityof
U７５Vis７７２１kg/m３．Inthesimulationofwhole
rollingprocessfor６０kg/mheavyrail,rollerswere
treatedasrigidbodyandwerefaceＧtoＧfacecontacting
withworkpiece．TheCoulombfrictionwasadopted,
anddynamicfrictioncoefficientbetweenrollerand
workpiecewassetto０􀆰３５．Inaddition,theinitial
temperatureofworkpiecewassetto１１８０ ℃,and
thetemperatureofrollerwassettoaconstantvalue
whichwas３００ ℃．Besides,theeffectivecoefficient
ofplasticworkconvertingintoheatwassetto０􀆰９．
Andheatexchangebetweenrollerand workpiece
wasmainlyheatconduction．ThereweretwoboundＧ
aryconditionsbetweenworkpiecesurfaceandsurＧ
roundingenvironment which wereconvectionand
radiation,andtheywereallautomaticallyconverted
toheatconductionindeformationzone．

(a)Young′smodulus;　 (b)Poisson′sratio;　 (c)Thermalconductivity;　 (d)Specificheat;
(e)Thermalexpansioncoefficient;　 (f)Yieldstress．

Fig􀆰３　ChangeofphysicalparametersofU７５Vwithtemperature

５０１１Issue１２　　 　　３DThermoＧmechanicalCoupledSimulationofWholeRollingProcessfor６０kg/m HeavyRail　



Download English Version:

https://daneshyari.com/en/article/1628323

Download Persian Version:

https://daneshyari.com/article/1628323

Daneshyari.com

https://daneshyari.com/en/article/1628323
https://daneshyari.com/article/1628323
https://daneshyari.com

