Technology and Products

JFE TECHNICAL REPORT

of JFE Steel’s Three Plate Mills'
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Abstract:

*&Y%I3TEELIHASIOIPLATEIMILLSIIWHICHIARELLOCATEDIATI+EID
HINISISTRICTIOF ITSI %ASTI *APANI 70RKSIAND +URASHIKIT AND]
&UKUYAMAL SBISTRICTSI OF ZESTI *APANI 70RKS1 * &% 3TEELEI 0]
PLATEI MILL]SYSTEMIENABLESL EFICIENTI OPERATIONITAKINGL FULL]
ADVANTAGEIOFITHEIRESPECTIVELFEATURESIOF.EACHIMILLITINCLUDL
INGIEQUIPMENTIITECHNOLOGIEST/ANDILOCATIONI* &%U3TEELIHAS]
DEVELOPEDI NUMEROUSI ADVANCEDI TECHNOLOGIESL FORD STEELL
PLATEL PRODUCTSI INI ORDERI TOI SATISFYD ADVANCED] CUSTOMERI
REQUIREMENTSI FORT MASSI PRODUCTIONII QUICKERT DELIVERYI]
DIMENSIONALI ACCURACYIIHEAVIERI GAUGESII HIGHERI STRENGTHIL
ANDIIMPROVEDIWELDABILITYZ

1. Introduction

¥ ST AT RESULTE OF THET MERGERT OF THEL FORMERT +AWASAKI
3TEELIANDIFORMER! - +-+IINIO000I*&%I3TEELINOWIMANUFACT
TURESC PLATESTUNDERIATOIPLATEIMILLESYSTEMIANDL ISITHEILARGL
ESTL PLATET SUPPLIERT INI *APANII WITHC ANT ANNUALT PRODUCTIONI
CAPACITYIOFICCOIMILLIONLITONST

AHESELOIPLATEIMILLST AREZLOCATEDT INI +EIHINZ $ISTRICTIOF
*&%. 3TEELISI %ASTI *APANI 77ORKSI ANDI +URASHIKIC ANDZ &UKUL
YAMAT $ISTRICTSD OFZ 1TS] "ZESTZ *APANI "7ORKSIZ ANDI FORMI Al
SYSTEMI WHICHI SUPPLIEST HIGHI PERFORMANCET! HIGHI QUALITYL
PRODUCTSIITAKINGIADVANTAGEIOFITHEIFEATURESIOFI THELRESPECT
TIVEIMILLSIBYIDISTRICTIANDIBY I I ELDIAPPLICATIONI

4HET REQUIREMENTST PLACEDI ONI STEELL PLATESC INI RECENTI
YEARSI COVERD AT DIVERSET RANGEL INCLUDINGI HIGHI STRENGTHIL
HIGHC WELDABILITYII ANDI HIGHI PERFORMANCEL *&9%! 3TEELL HASI
RESPONDEDITOITHESEIREQUIREMENTSIBYIDEVELOPINGIADVANCED!
MANUFACTURINGITECHNOLOGIESFORIPLATEIPRODUCTION!

4HIS PAPERT DESCRIBES! THEI TECHNOLOGICALL FEATUREST ANDI
PRODUCTSIOFI* &% 3TEELSIOIPLATEIMILLST

°1/RIGINALLYZPUBLISHEDIINI*&%( ™ ) (/7 - 011000 ¥ UGLDOO00IPIIOND

2. Features of JFE Steel’s Plate Mills

*&% 3TEELIS] IRSTC PLATEI MILLI WASL AT COHIGHI MILLZTWHICHL
WAS_INTRODUCED! INITHEI4SURUMICSBISTRICTIINDDOOOIANDIWAS]
FOLLOWEDIBYPLATEIMILLSISTARTEDIUPZINITHEI#HIBAISBISTRICTIINC
00000+URASHIKIZSISTRICTIINIOOOOTANDI&UKUYAMALSISTRICTE
INJOOOOZANDIINITHED+URASHIKIISSISTRICTCT - ONOIPLATEIMILLED
ANDI+EIHINISISTRICTCINIOOODON ¥ TIPRESENTII*&%( 3TEELIHASIAL
UIPLATEIMILLISYSTEMIICOMPRISINGI MILLSIATITHEL &UKUYAMALI
+URASHIKI ANDI +EIHINI $ISTRICTS] ANDZ HAST INTRODUCED! ORI
DEVELOPEDI ADVANCEDI EQUIPMENTI ANDL LEADINGCEDGEL TECHI
NOLOGIESIATITHESEIRESPECTIVEIMILLSTANDIPRODUCESIOUTSTANDL
INGIPRODUCTS!

4HEI MAINI EQUIPMENTZ SPECI I CATIONST OF1 THESE! [l PLATEL
MILLSIARECSHOWNIINI Table 1IJANDITHEIHISTORYCOFZADVANCED!
TECHNOLOGIESI ANDI NEWZ PRODUCTI DEVELOPMENTL ISC SHOWNL
INI Table 210 4HEI FEATURES! OFl THEC RESPECTIVEI MILLS. AREl
DESCRIBEDIINITHEIFOLLOWINGL
(007 4HEIPLATEIMILLIATITHED+EIHINISISTRICTIISZATRATIONALIMILLE

WHICHI WASZ DESIGNEDI ONI THEL PRECONDITIONSI OFI CONSIDE

ERATIONIFORITHEIENVIRONMENTCANDIAUTOMATEDIOPERATION

AHETHEATI TREATMENTI FURNACET] WHEREL THEZ HIGHEST! LEVELL

OFI CONTROL 1S APPLIEDZ! ISC THED ONLYT FACILITYT INI *APANL

WHICHIISICAPABLEIOFHARDENINGIPLATESIWITHIAIMAXIMUMI

WIDTHI OF O 00O MMIANDI ENABLES] MASST PRODUCTIONC OF]

HIGHI VALUECADDEDI PRODUCTST +EIHINI SBISTRICTI ST *&%

3TEELSIPLATEIPRODUCTIONIBASELINZITSI%ASTI*APANI 7 ORKS!

)TSC STRENGTHS! INCLUDET MASST PRODUCTIONI OFI TEMPEREDT

TYPEIHIGHITENSILELSTEELS]

0007 4HET +URASHIKIT SISTRICTI PLATE] MILLT HAST ATWIDEIWIDTHE

MILLD WITHI AT MAXIMUMI O 000 MMI PRODUCTE WIDTHII

¥ ST AUXILIARYT EQUIPMENTII THEL MILLT HAST INTRODUCED!
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3LABIFORGINGIPRESSIFORIHEAVYLGAUGEL  [11%LECTRONIBEAMIWELDERSIFORICLAD!
PLATE PLATEL

ANI ATTACHEDI EDGERC ANDI EDGE! MILLINGI EQUIPMENTLI Al
PROXIMATET yZRAYT THICKNESST GAUGEL! AND Al WORKT ROLL!
BENDERI ANDT HAST DEVOTED! GREATI EFFORTI TOZ TECHNOLOGIEST
FORT BUILDINGT HIGHI ACCURACYT INTOT PRODUCTST] 4HET HIGH?
LEVELIOFZ+URASHIKIISISTRICTEI INTEGRATEDIMANUFACTURING!
CAPABILITYIISIALSOIONEIOFL THEI MILLISIFEATURESII4HEI MILLL
POSSESSEST Al SLABT FORGINGT PROCESST WHICHT 1S ADVANTAL
GEOUSIFORIMANUFACTURINGLSINGLEITHICKNESSIEXTRAIHEAVY
PLATESIT)NZ OOOOX +URASHIKIZSISTRICTI INSTALLEDI A 3UPERD
/ , V#IIONILINEIACCELERATEDICOOLINGIIDEVICECANDIADDEDI
NEWD FUNCTIONS TOL THEL COLDI LEVELERI STRENGTHENINGL ITS[
PRODUCTIONISYSTEMIFORIASCROLLEDIHIGHIGRADEIPLATES!

(000 &UKUYAMAT SISTRICT] HAST TWOL PLATET ROLLINGZ MILLST INZ

CONTRASTITOIONEIMILLIEACHIATITHEL +URASHIKITANDI +EIHINI
SBISTRICTST] ANDT ST CAPABLET OFT MANUFACTURINGD 4 —#0!
ITHERMOIMECHANICALL CONTROLI PROCESSII MATERIALSIL
"*ECAUSEl &UKUYAMAT SISTRICT] POSSESSES! EQUIPMENT
BEGINNINGI WITHI THED 3UPER1/ , ¥4I WHICHI MAKES ITC
POSSIBLEZ TOI BUILDI ADVANCEDI MATERIALT PROPERTIEST INTO!
PRODUCTSLI THET MILLT IST CAPABLET OFJ ONCLINEL MANUFACTURD

INGI RESPONDING TOZ THET PERFORMANCET REQUIREMENTS] OFl
ADVANCED! HIGHIGRADEI STEELSTI 4HET ENISHINGI MILLY IST Al
FULLCSCALET SHAPED CONTROLI MILLT WHERET THEZ WORLDIS] IRSTC
WORKIROLLISHIFTISY STEMIFORIPLATEIWASIINTRODUCEDIZANDLIS]
CAPABLEIOFIPRODUCINGINOTIONLYZGENERALISTEELSIIBUTCALSOL
STAINLESSISTEELC PLATESII CLADZ PLATESIIANDITITANIUMIPLATES!
FORICRYOGENICISERVICE
*&%[ 3TEELT HASIT CLARI IEDZ THEI DIVISIONI OFI ROLEST AMONG!
THESEL 0T PLATET MILLST BASED] ONI THEIRT GEOGRAPHICALZ CONDIT
TIONSC ANDI TECHNICALT ANDI EQUIPMENTC FEATUREST ANDI HASI
ALLOCATEDIFUNCTIONSITOITAKEIMAXIMUMLCADVANTAGEIOFITHEIR
RESPECTIVEI STRENGTHSIZRESPONDINGITOI GLOBALIZATIONIAMONGI
CUSTOMERST ANDI HIGHI QUALITYT REQUIREMENTS] WHILET ALSOL
SHORTENINGIDELIVERYITIMES!

3. Plate Manufacturing Technologies

*&%3TEELIHASIACTIVELYIDEVELOPEDINEWIEQUIPMENTIAND!
NEWL TECHNOLOGIEST! AST SHOWNI INI 4ABLET 017 FORT CONSERVAT
TIONI OF! RESOURCESII INCLUDINGL ENERGYT ANDI IRONZ SOURCESI
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FURNACEL IST EXTREMELYT HIGHI ANDL VERYTFEWL PICKUPL DEFECTS!
OCCURT DURINGL HEATI TREATMENTLT - UMBERT CIC HEATL TREATMENTL
FURNACEL IS Al TEMPERINGI FURNACET ANDI MAINTAINSE AT HIGH!
SOAKINGI PROPERTYI INI THEZ FURNACEI BYZ UTILIZINGL SIDETBURNI
ERSTANDZ AT STIRRINGL FANL INI THEL FURNACET! 4HET COMBINATION!
OFI THESEZ HARDWARE CONSIDERATIONST ANDI COMPUTERT CONTROLL
HASIREALIZEDIANIADVANCEDIQUALITYZCONTROLISY STEMIWHICHLIS!
UNPRECEDENTEDIINITHEIWORLD!

*&%[ 3TEEL] DEVELOPEDIINTRODUCEDL ONCLINEI TYPEL
ADVANCEDT TECHNOLOGIES! INCLUDINGT PRACTICALL APPLICATIONI
OFZTHEI / , ¥#1T WHICHI 1S] THEI COREL TECHNOLOGYT INI 4 —#0!
MANUFACTURINGL TECHNOLOGIEST INT ADVANCET OF! OTHERI STEEL!
MAKERS] WORLDWIDEL[ )NT ADDITIONC TOI THESELD INC 0ODOT *&%I[
3TEEL DEVELOPEDI AT NEWI TECHNOLOGYT CALLED. (/0L JHEATC
TREATMENTC ONCLINEL PROCESSII WHICHZ ENABLEST ONILINEL TEML
PERINGI HEATITREATMENTL INI ADVANCE OF] OTHERI STEELI MAKERSI
ANDIINTRODUCEDITHISITECHNOLOGYIATIITSIOLATEI2OLLINGIOLANTI
J&UKUYAMALI

INITHE? (/01SYSTEMII ATLARGEICAPACITYZINDUCTIONIHEATE
INGIDEVICEL ISTINSTALLEDT INIDIRECTILINKAGEIWITHITHEI 3UPERC
/ , V#1700 REALIZET TOTALT MANUFACTURINGT OFZ HIGH GRADEL
STEELSI ¥ ST AT RESULTT] HIGHIGRADET STEELT PRODUCTIONI CAPACE
ITYCD WHICHL HADZ BEENI GOVERNEDL BYZ THEI CAPACITYT OFL THEL
CONVENTIONALT HEATL TREATMENT. FURNACEZ! WAST DRAMATICALLYT
EXPANDEDI ANDI ATl THET SAMET TIMEL! PRODUCTIONI TIMET WAS!
GREATLYISHORTENED!

*&O%C 3TEELL ISTNOW!I DEVELOPINGI NEWZ PRODUCTSI CAPABLEL
OFI MEETINGI MOREL ADVANCEDI CUSTOMERL REQUIREMENTS] BY(
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APPLYINGITHISI (/ OISYSTEMI

3.4 Special Steel Plate Manufacturing
Technologies

3.4.1 Clad steel plate manufacturing technology

&UKUYAMAT SISTRICTI PLATE] MILLT BEGANI COMMERCIALL
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&ROMI THE! MANUFACTURINGT PERSPECTIVEII THEI KEYT POINTSI
FORTIMPROVINGIBONDINGIINICLADIPLATESIAREIASIFOLLOWS!
(007 3URFACELPROPERTIESIOFITHEIMATERIALS]
(007 GACUUMIINITHEIBUILTOUPLSLAB
007 —ETHODIOFIROLLINGITHEIBUILTIUPISLAB!
3CALEIORIOTHERIFOREIGNIMATTERIREMAININGIONITHEIMATEL
RIALT SURFACESL 15T ANZ OBSTACLEL TO1 BONDINGLI ¥ T1 *&%[ 3TEELT
SURFACEL SCALET REMOVALT ANDL OTHERT SURFACEL TREATMENTST AREL
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PLATEZ MANUFACTURINGL TECHNOLOGIESL AT +AWASAKIZ 3TEELL +AWAL /MATAT] +7 3TEEL] PRODUCTS. FORT SHIPBUILDING ] *&%: 4ECHNICAL]
SAKII3TEELL ™ IHOIVOLIOOINOTIOIDOO0IPIOOONOD0! 2EPORTINOIIOTNOOOOTPIOONDOON
[ 000 / MATAL +17 Q0SHIMURATL (I QAMAMOTO!I 371 4HEL LEADINGT HIGHI [ 007 $ESHIMARUTI3ITI4AKAHASHIZI+IT19%NDOT 3101 CASUNUMATI ¥ 3AKAIT
PERFORMANCEL STEELT PLATEST WITHI ADVANCEDZ MANUFACTURINGL TECHI +I0 . AGAHAMAL 91l 3TEELST FORT PRODUCTIONZ] TRANSPORTATIONZI AND.
NOLOGIEST . +-+[4ECHNICALI2EPORTINONDODIO000XPIOONON! STORAGEL OF] ENERG Yl *&%[4ECHNICALI 2EPORTIINOTIOII DOOOI PIIOON
[ 007 3UZUKIT 3010 — URAOKAT! 217 /BINATAT 4171 %NDOT 3071 ( ORITATI 411 ool
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