anzmalulagnrauamviannatluuszsimaAnidn

L WANISNUNNIATYSNA
11 QAAINAIURNA

mendsdngansaifndugiuiiouinlaisnisa
FnwilnsssingasvnssaAnfflasssirondn duuuy
gARIANIINNIIAWIER (Material Industry) telile
WlosndmgfAu 13u wiusziToinleenee Adpetinuin
IRAIUIEINA Tuiuezfaangedulanesdu
gAEMNTINMAN  gesvinsndlased  gaswnIINeD
o 87 sanuddszauilgniunuvieduluaas g
LRI P AT P AT S T S T R (TR ST P WK p FARAL g1
Alsigenla

P IITHAUUIZ N naiuld  uenandudaniasnis

A nisrhfifisngnldeana vl e

nsnsfndszinelvge) Lsuglsdussanigainin
Avlwnnsusinrestszinagiudrunis Uszneufu
UszineideRanmanodszine 1am 1n1n, Timdn 267
AlaRaugas vnsTnduNIeE 19357 AL uses
WRsnLUsslasositegasnnasne uu AN LI ue LU
answnTINLIznaunIedldenes) (Assembly Industry)
undn  Tanfgasvinasnsnows LazgasvnIsneian

Inflefi dugasvnssnffunundndy

LRSI OE RRT IV TNt Lo PIVRAE T K P ST
ATENUOEIININ  FUIZLARLANUIN N1 INEAL AN

Laz laplaniz3NNmn1Issean AR AsANIBE 9NN

WA.ININ  Yd3zAUR
nMAIIAINTINTANNS
AMIAINIINAERS RN INUIAY

(Million tons)
4000

Amount of export-amount of import

O Mil.tons
B Mil.tons

o
(223
o
{ @
30001 4 —n— Mil3 7
-
“

| 3334

2568

2000 1

Export

1000

448 Import

-

1985 1986 1987 1988 1989 1990
Year

;i,Uv'i 1uansauwalinnssseanuas i ie A nanaesgiju

Fsluirwaumstidavee 45.1% vilunIiinen
Uszinennvil 10.5% NN IH 8.3% 1UT 188 6.9%90
sanigaLasnn wazfivdoidunatiinanyssined,

Tsnufln, Bulafiude, Bufio unztizineineuinile Sus

nnilymdsdugamnnisnvdniugin  $9
e NUFudnI gl ASoningamun TN nan Y
svigoindnmfidszausnzitudninien welusxisn
galule

wenewUiugtuuutesgasvnI IR nanvaees] A lal

UFu AT AN INANLINI189gARIANT TN

92U INANIINTNEAL R AN NIRRT IR NRFDN T

Kauwnalulafiiusensuin
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gasnnIsuBnlugiuldanfifin e
wazARIIURIBENINIANSeNAUnTUSUlRT IRl
fpaeInIIeng o Axgullased

A. AMIsARIRINIINRS Frenidacaiung

gUnssinInEaLvRnange) AlnfidssBniaw

ANIRAAUINU

ANV

()]

3)

1. NInafnienn  V3SvEuBavenlatlafa

ARPTGIST et R BT

VSN LUHIAINITL RSN

WAITIELNITHIINGANIVINTIN

Forduitnisvesgiiulu

f. AAAUNHNITNRS

vuldanwniusissniszesasin

Toenslénalulad f

(1) nIstusRUAITUTENIANG I
(2) MassiusyunI i fIzuubaludd
(

W
3. LRANMINBANRA U AfyaA WRANGI LA

NIATANTLAS L DA IR TAUAAANIINTT AW

walulaEnInEaaRnEfazLAnd uaeld

MR 1 usnsgUnisiuasinaluladfivamn iensdszniandsomunefliususs Aoz inililuemenn

Item

Description

Energy saving

Energy saving equipment and

technology developed so far

Continuous casting

Curtailment of ingot making process, etc. Reduction in

equipment fuel necessory for reheating furnace by use of high

temperature slabs. 93% MJ/t

630 to 840

CC-HDR/HCR Reduction of reheating furnace at rolling processes.,

reduction in fuel consumption. 50 to 60% 1,050 to 1,260
Continuous annealing plant Introduction of continuous process in cold rolling

finishing process. - 290 to 460
Blast furnace TRT Generation of electric power by use of blast furnace gas. 92% 380 to 500
Dry coke quenching equip- Use of inert gas to cool hot coke from coke oven.
ment Using this hot ags, steam is generated. 72% 840 to 1,260
LD gas recovery equipment Recovery of LD gas before combustion. 90% 840 to 1,000
Scrap preheating equipment Preheating of material scrap by use of sensible heat

contained in waste gas from LD. 60 units 290 to 400
Water cooling EAF Realization of high effeciency and high voltage operation

by means of cooling wall of furnace with water. 290
Energy saving equipment and technology expected to be adopted in the future
Coke oven humidity adjust- Equipment to decrease moisture contained in coal. 5% MJ/t 170
ment equipment
Heat recovery equipment for | Equipment to recover sensible heet contained in slabs
sensible heat contained in using air. 0% 1,170
slabs
DC EAF Reform of EAF to DC EAF 1% 210
Closed type LD gas recovery Reduction of loss in LD gas recovery by introduction

of closed system 2% 80
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122 AwmUIRaAYou

vlesanegnisltasanduliin (Coke
Ovens) Mdvszvnaltlusnngd 2000 waslrafinszuam
MInBenanAvAnLen Blast Rdedifnluissnmain
VOILTLNANUAZEIUAL P lvdeslEnIzuaunIs
pretreatments #19s] Ai3AUNS  FariugasvingTa
wanlugiuianfisyafdesdintulainszndlinizulu
A3 AnARLen Blast Furnace Lundnvenanbuisu
Smelting Reduction Process ¥ naunu ueige
fANIINAN UG ] ﬁm:ﬁum‘[ﬁmﬁanﬂﬁ:mwﬁa
¥ nni TeeganmissanufiiAnafiuie Blast Tuszes

wive) doaan

amsvfudgaunalulatlnig  Adnezegluiuneu
Refining n3naeviion1s3aLndnuinndl (anLiunsd
nthzniiandsas) Fegunsshinsfazlignasenulal
Fraviisndléian Blast siely vielénszuaunisBunine

WNUANIDGIVIANFL LA Blast ey

123 N IURUBNINAOKANASNINHAYAFA

FoudgijurzanInanisienniot1ennn
wLeiysrtnIsseendlianssninddn e niniinde
AR FuriAfy AU LB MANLR W AR UTRAFN )
L8¥Lndn TMCP (Thermo Mechanical Control
Processing) fitnlUlflusuresie Tnsexirandnms

nziawargasInnIINAoIaLdudu

2. NMIUIzIANAINU

AslEnd s fefadulinoestuaulfanss
1N 94.08 S1UFH LWRD 70.3 Fudu  wazU3nensle
wRINHFEMIBAnTnRalFAnnnfe 20% 1feeu
Woududuatlud 1973 Arswesnalulafdiu

astieniandsumnisowtlaiu 3 nanlngfe
A, ATldgUnisia3nsdnififdseBndangeuwas
nIdiudyanszuIumInga

¥. AIsdsunTzuanmInGAL T HLLUse o

ANTRATHAOUATTNRALNIDENING

f. AITANseufigyiandunililva

3. nMIWAuBIUANQUANATOIKANNAN
31 ANNGDINIINGLE

nomsnTRvesinnafidasnisliUieulilunted
Fudounniumanaudesnisvesasiafifonlyd tiu
Tugaswnssnsneudf dud i nanusnuninfge fAvuan
THivdnurufifnanfouRarfaeie) aniu Tnojsfiez
Wifanununudensfinnieugein  Aadesnatife
fufugasmnITunAagUaTsilWiLaznIResi 9 Tu
oo ulinaniliinnisvianinssadsnianieuRs
wuue1e Herfagudaglniuaskuugnsen (Hot Dip)
AneAIUNTTLARBUA8IBUNTE (Organic Coating)

1Aneinee) Bneie
n. ianusunduand mnIsnIouus

A1ef 2 usesBavdninBauRirfindee 49
astnldlEfiugauee sessneudin1aBenldRanfou
dsziandre  FuAuulovieluniseenuuuvesd
nemrnauddunin uagulrgusiamdidiiasidunan
wfnuafoufne® (Galvanized) viafansfnanitu Zn-
Fe, Zn-Ni 287 FeRfvouvvuinienuszguanlaia
AnanvuLARoUAa8IBuNIdrfnd19e wualsiunasld
NufdnzduLuLeRey 2 FunInndinaRouAiwAe?

wazTNVnYesRnBaUAI ANTY

AN 2 wdneReuRflElugasvinssnanaud

Usage Major products
Body Hot dipping Zn galvanized steel sheet, (Zinc
alloy, Non alloy), Electroplating Zn galvanized
steel sheet, Electroplating Zinc alloy galvanized
steel sheet, Organic film coated galvanized
steel sheet, zinchometal
Fuel tank | Terne plated steel sheet
Exhaust Al plated steel metal, Copper plated sheet metal
system
I as 1 25
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Tuguveswanvielefefdnldndneafeuszgf oy
FandnAdnwafeuATNIzI1INENTIAL9F Nl
\Reldinunudenisfansoufbeiu  daudeindusies
nthdufilffuualiufziAusnsuesnegesi ANy
wanfvsemsBun3afinReuR SerhiuAfnawau s

nuMUsTnSuTaalvaie fae

o vwnoainuazaunIoiiWinTutu

Tuawmresirenaly  wrnvdnafouafesldynd
wiunwanfonzfnsnesglifloagu 5% Al uas 5% Al
iealuwiniafoussgfiflondn TR uafouiviafiny

MuUABNIIAANIBUA

fviugunssil Wi luiuAfRaBeuw U AT
Fufunudosn sl suRLAfouFInsRLLLgNiaN
firRoufanzRyurfsznunisfinnieudlunfouienz g

unfez I inmanTAf w1 BoniRLey NI EAR <187

AN 3 BneReuRLlElusunesiusguniol
1w

Usage Major products used

Roof, wall
interior materials

Zn galvanized steel sheet, Electroplating
Zn galvanized steel sheet, Hot dipping
Zn-Al alloy plated steel sheet

Coated galvanized steel sheet

Exterior materials, | Hot dipping Zn galvanized steel sheet
sharcy, etc. (Alloy galvanized, Non alloy galvanized)
Electroplating Zn galvanized steel sheet
Coated galvanized steel sheet

Terne plated steel sheet

- -
A. mzUaNATavAN

figiuluusinnizdeslsevis nizioaniesfin
flsnogefy 90% nazdlesirdesAnvantidiosnisnman
Rvesninuanfuand1slisnnszledlganisiae 14
As1afe Fesnisivinfiuiengn SRAREULINIT A

AMNWRIFANTT LEEAMNLAUENIBITUIAFINIT LT Uein

wanfinnszieswandsiulugidunaningn
wReulAILAeN (Tin Free Steel) fiafaufiusiaaRansTs
un3d (Organic Film) viawvanaReufiynuazfnifia
Taedfloiviniesfazi Tuvanfiunauafnudiuniu
39959 (Double Reduced) wonandludAfin1awam
niztlesdszian 284 (Two-piece Can) Faiiluu Uy Draw
& Ironing (DI Can) filfininiafeufiynuiada (DI tin

plated steel)

32 MU SINNYD IUANUHWIAROURN

wBnLRuARoURLL LA T sz ANeee  éi

wEAdluA3 9 4

33 N13gUuURA)YoNIMannal TMCP

v»&n TMCP (Thermo Mechanical Control Proc-
ess) B3utnlfwiuesrannlugasvinssndese &
ueif 1984 FpnaENTRATAINLTILTIIURT AMENTTA

FIUNTTLEONA ANOAIUAUINTANIIFIUAIINATUNIY

q

%

w3snszunnfigannfdnléftndae denAin1svenedn
Wlugasvnssntloafon  (Reldluniasiouriuge
wzthiulunzalusdinfgavg SdmeserifuuaL i
Tamawizvis UOE  wonansimfinisldawAndunms
f14 Vessel nuw39fugd (High Pressure Vessal) uae
Sanlflugasvnisuriesieindae mIef 5 usnsdn
oeneNIAIgIHIB AN IuTunmAIW 50 Alandu Bny

AInerieEn

3.4  uWulan Metal/Plastic Sandwitch Lami-

nate

WL Royatszsenlunssaiesfitiniuainnis
funzifioud199 LduIneudfitsunaun, La3esdns
gunsolenen Tegniianildlufienee dunsnesinsnuy,
neratd, lusneud, guniollnih asensuens saufl
urrnansfafasfdnwaz duwinfidsnuvinnasfn
Tidslufivisuuusssuenfidu Vibration damping steel
sheet wazkyy Light weight laminated sheet T

lo39ns19A9fuagUe 3
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Yol

) — o= —

— Plastic —

|
7////////4 — Steel — V727777

Light weight laminated sheet
Steel 0.2-0.35mm
Resin 0.3-0.6mm

Vibration damping steel sheet
Steel 0.3-2.3mm
Resin 0.05-0.2mm

(28]
c
=\
w

35 udumdn Clad Steel

nururinfvndolansAreviomnanfue
\RelvflnoieniBfiuee Afunsldnuivasineme
faunnaluaninefl 6 unuvan Clad Steel inanfifided
Tufunudsznin Aumnsaiunsslsgy (Good
workability) uaef1/szBnBaings

4. guavAToIRAIAMIMINANTINRILINATU -
Taglnal

nflana1aniudavzihulddiinaadesnis
vosnanliuBonly wienfugasmnasamdnlugilu
Aldyyiasauanandugasvnssnfinfig Age
vostlszinelidiae erslsfnngasmnssnndnlug
1ufldneendiulassirsresdiesRonussnaw
fiDIN13lHeUINA

FaetanavmunaluladfidnfySaswelus

41 mot TMCP

AwAeNln JIS Avualiin TMCP (unszuau
nInBafitszneudlan1sinfignaaugn (Controlled
rolling) JunIzuIURTINANLEeLfinsfiaan1INT LY
LEUFAILULLIY (accelerated cooling)

U7 4usmsumnAIWIBN3 TMCP

n73nfignaaun (Controlled rolling) L3803
IamdniRoUiulanaantBnisnase s nanlviftedv
Taenlulasans19nEnNauindnadfiun1InILANgtn
QA van (heating temperature) gaungflunisia
(rolling temperature) wazANAULUANIIA (rolling

pressure) TENIINTELIUMTIAT U NN TN LA NER

\BudawuLde (accelerated cooling) vilwnaninlw
wisnFariunutsgtiownuda iiwdnsnludnind
Jandimsvsealifudaluenin  Saguszaerdues
It lEudnuuissfiAediudyelasenirandn
gavinefaenInIugNnUfeuues  phase Tuvmefi
fefnennmineaen1slanineAlin1nnizuauns
Infignaaunals

miinfignarugulafnisldomnuw  weisle
tizanm 10 Ok unT USSmgnBmmanalARmue
o lfuduuuisefieglusonisanga (On-line) T
Futdunalvserotirsnmainsasndnfininlals
nsrnennBeiu  Aaenszuawnndafignaiunguusy
masafufiduiuy Online MlvisansonBananfid
Afeimgedn  TusssffsinenmnutiAiniefiu
Toughness figannfinl3le anensuslnoentifdiuns
\Bowdid

Steel making—— Desulfurization Dephosphorization j
Refining at LD

Accelerated cooling

Degasification

Casting

Controlled rolling

JUN 5 wanstumeunINBALUATELIUATT TMCP 32
widlddmenaniumeuniuiligfifiesnauny
LE? TUAEUNNIVENNTTLIILAINIHNTNLEE

mMInaeffinuinfiysiae

4.2 MIYOUUANUNUIARDU

Tuszar 10 gARmanlASnIvaNEnIREAMAN
wiwafoy TnatanizinanguionsRuacfonsRuan Aoy
winldinnguUfl 5 uazensnefi 8 ludl 1990 AfinsRndamne
mInfavdnguisnzRuuugaiowAngn 5 ga Hlvinns
nBALRNTUEN 1.4 A udusndanne 12.94 G ufu
v gutilinsdmmunalulaBrangamin
wHuafeuAfyargetivanedlinaegluuudandu
nanalulafuuugnionuasqudanlada Asensuns
\nfoumBurddefindne] aaauTALazaNTAlEn

widnuauwafouuaasliiulugUd s
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AINA 4 LVBNWRWARBURIUTZLANAN 9]

Item Structurc If plated | Thick- Featurcs Major uscs
film ncss of
plated
mctal
Hot dipping galvanized stccl shect
Hot dipping Zn galvanizcd | Moy — Zn 60 to 300 |Corrosion resistance | Car body, pefrolcum stove tank, color
shect [//]— Basc shcet steel sheet materlal, sash, roof, duct,
container, mark. drum can
Zn alloy hot dipping galva . Zn-Fc alloy |30 to 90 |Corrosfon resistance | Intcrnal material of washing machine
nized sheet '/ A— Basc shect alter palnting and refrigerator, sash, door shutter,
Wecldabllity car body
18& 1/2 typc hot dipping — Zn-Fc alloy [30 1o 60 |Corrosion rcsistance | Car body, vending machine, show
Zn galvanlzcd steel shecet N Basc sheet 90 to 150 ;Ifuiz p;llnung casc
Zn cldabllity
Hot dipping Zn-Al alloy S — Zn-Al(55%) Wecather resistance Exhaust system of cars, duct roof,
galvanized steel sheet 774\ or Zn-Al(5%) |60 to 200 |Hcat resistance sizing material, contalner, petrolcum
Base sheet stove, toaster parts, metallic tiles}
Elcctroplating stcel shect
SR Zn Fe alloy Crater resistance
Two laycers alloy hot dip- e-P 3106 |Corrosion resistance
ping Zn galvanized stccl 77 \Zn -Fe alloy 20 to 60 | after painting Car body
sheect Base shect Weldability
Elcctroplating Zn galva- | Jl- Zn Corrosion resistancc | Car body. car chassis, spcaker. tank
nized slcel sheet — Basc shect 3 to 50 [Workability for press | of chro]y;um slove, sterco, T.V.,
mark, alr conditioncr
Elcctroplating Zn galva- —Zn-Ni, Zn-Fc Corroslon rcsistance | Car body
nized stcel sheet 'Il Zn-Co systcm | 10 to 40 [aftcr painting Tank of pctrolcum stove
NBasc shect Corrosion resistance
Workability
Two llaycr Tlcctroplaungl . Fc-Zn, Fc-P 3tos Corroslon rcsistance
Zn alloy galvanized stec Zn-Nl, Zn-Fe | 2109 __lafter painting Car bod
shect LA~ Bage shect 20 to 40 Workgbﬂlly Y
Hot dipping galvanized stecl sheet
Hot dipping aluminum L~ Hcat resistancec Hcat resistant Parts of pctrolecum
platlngpstccl shecet [/ /]-Basc shect 201075 Weather resistance stove, toaster, ctc.,
Exhaust system of cars
Hot dipping
Fucl tank, radiator parts Chassis.
Hot dipping terne plated ~Pb-Sn alloy 40 to 75 | Corrosion resistance
stecl S};]f‘::dg P m Base stecl Soldering avallability shiclded cascs and other audto
cquiment parts
Electroplating stccl sheet
[ ]Cu
C Ict oplated steel | p——4-Steel sheet Brazable Car brake pipe. oll supply pipe.
s}?&‘:)tcr e opated stee 'Il eel shee 20 to 130 Soldering availability |radiator tank, oil coolcr. clectric and
clectronic parts, dish. ctc.
Tinplated -Sn 210 17 Corrosion rcsistance,
—StCCl shecet tf)’:?rrlta{ﬂc. printable Materials for containers Baltery cascs
T vr ¢ steel rZZZ-CrO Paintable Matcrials for containers (can, cap)
i free stee —Mrctal Cr 50 to 150 |pyip able Battery casc, film case
’Il -Stecl sheet mg/m2 Home clectric appliance
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AN 4 LABRLNHLARBURIUIZLANANS ) (FiB)

LN Steel sheet

Weather resistance

Container

Item Structurc of film  [|'Thickncss | Featurcs Major uscs
of plated
mctal
Painted stccl sheet
_ ,Organic resin E d h
—/ asy to design Car Intcrior parts, washing machine
Printed galvanized steel »Zn, Zn R3 to 200 U |eqt reststance Refrigcrator, air conditioner Roof etc.
sheet 7). system alloy |60 to 300

» Organic ilm|__1u _ ’
Thin organic film coated I ng 30t0 30 [finger print resis Matcrials of home clectric appliances
teel sheet '/ /] - Steel sheet tance Motor cover, chassis,
stecl d-Stee [Easy to lubricatc
Orginic ilm
7 Matcrlals of home clectric appliances
Black stcel sheet , Zn, Zn_{]?,l 1oltu - Easy to deslgn OA cquipment, P
m Stecl sohc:{ ° Audio cquipment
—]-Zinchromet
Zinc rich print steel sheet| [——|-Dachromet | 15u Corrosion resistance [Car materials
//)-steel sheet
Organic film tant
Organic composite ’ cn h 1u Corroslon resistant o
lating steel sheet |\ hromate | oo ag  [Weldability Car matecrials
i ¢ ’lJ \%:’Nl 0'to 30 [Workability

AINA 5 WeIsANNAE v unesi1efngunmnn 5o Alanga

tcld level [‘Thickness |Chemical Car bon Wecldabllity '1"1‘ cnsl:Ic strength test
(kg(/ mm2)| (mm) composition| equivalent |sensibility [Yield point stcr?::u ih IElon ation | Yicld ratio Sharby
(%) (%) (kgl/ mm2) | SEEnED ) [Flone (%) {mpact | JIS
33 40.1 to 50 Same to |Under 0.38 Under 0.24 Over 33 Samec to Samc to Samc to|gusop
50.1 to 100| SM50B [/} et 0.40 |Under 0.26 SM50B | SM50B | Under 80 jsms0B
40.1 to 50 | same to |Under 0.26 | Under 0.26 :
36 Over 36 Samec to Same to Under 80 Samc to SM53B
50.1 to 100 SM53B Under 0.27 | Under 0.27 SM53B ) SM53B SM53B

M NA 6 F2EnInTbEuLman Clad Steel

Composite functions

Applications

Strength+corrosion

High pressure, high temperature
high corrosion resistant vessel

Reaction tower, water gate

Stress corrsion crack
rcsistance+strength

Hot tank .
Chemical reaction vessel

Hcat
conduction+corrosion
resistance

Large pan, container with jackets

Plate heat exchanger

Elcctric conduction +
Jcrromagnetism

Electric parts
Electromagnetic cooker

Abration resistance +
workabillity

Industrial machine parts
Agricultural machines

Joint for diffcrent
matcrials

Joints for pipes
Aluminum alloy LNG tank
Supports

Nsdslans Jda uazus
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TN 7 AINIYHIBIgAMMNI TN ulu 1990

Construction period * Construction period
Works | Plant Construction | Comple- Works | Plant Construction | Comple-
start tion start tion
Nippon Steel Corp. NKK.
Nagoya |No.2CAPL(New) '90/12 | '91/12 Kethin | No.4 CAPL(New)’ '90/04 '92/03
Kimitsu No.2 CAPL(Ncw) '90/12 |'91/07 Fukuyama No.4 EGL(New) ' 190/04 '91/06
1
No.4 CGL{New) '90/11 '91/09 Ap for stainless steel '90/04 '92/07
Device development ! . No. air
R&D | center 90/06  |'91/09 o4 BF rep '89/04 | '90/06
Tobata No.4 BF Repair . . Stainless steel refinery]
Yawata P 90/01 90/04 (new0 '89/04 '90/08
Cold strip mill lace- .
mc:nts p mill (replace '89/12 '90/07 No.2 TFS '‘88/04 90/04
Nagoya |Ne.5 CGL '89/10 |'90/05 No.2 CGL(New) '88/04 '90/04
R&D Comprehensive Tech-
nical center '88/17 |'91/06 No.5 EGLINew) '89/04 | '91/01
Kawasaki Steel rsn};;ctt plant refresh-| '89/04 '94/03
Mizushima|No.3 BF repair '90/03 |'90/06 Sumitomo Metal
No.2 EGL '89/10 |'91/07 S t e e 1| Replacement of foring
works plant '90/10 '91/05
No.2 CAPL g .
89/10 |'91/05 Rolling stock mfg. line '90/10 '91/01
improvements
Silicon steel sheet plant '88/04 |'90/06 :
Kokura Wire mill '80/11 '91/06
Chiba Cold roll for stainless]
steel sheet '89/06 |'91/03 Kashima | No.2 CAPL(New) '90/09 '92/02
No.2 CGL '‘89/10 |'91/06
No.2 CGL(New) '90/04 '92/02
Nisshin Steel
No.3 BF(New) . )
Kure Hot strip mill '88/12 | '90/06 90/02 90/08
' . Hot strip mill improve-
Syuunan | EAF replacement 89/05 [ '91/02 ment '89/07 '91/04
Sakat ' "
CGL 88/10 90/08 Annealing furnace| . 3 ,
Wakayama replacement 89/10 91/10
Kobe Steel
Takasago '90/07 | '92/03
Kakogawa | No.4 CC '89/10 '91/12
No.2 CGL '88/12 | '90/12
N3 Pickling plant ‘88/12 '90/08
No.3 BF repair '88/04 '92/03
gcétn?mp mil! refresh- 89712 92/12
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LRUANLERINIZUINNT TMCP

Themo-Mechanical Control-
Process (TMCP)

Classical con-

Accelerated
cooling

Thermo-mechc-
hical rolling

olled rolling
(For reference)

-

R

AN 8 WAREALNZAS MIMHANLNWATEL JUN 4
U3zeaneng o
| 1979 | 1985 | 1986 [ 1987 [1088
Automobile Temparature
Electroplating 69 p 73 96 110
59
Hot dipping 58 60 81 119 Usual steel
- heating
Other 16 55, 52 48 48 temperature
Zinchrometal 1 1 1 3 2
Sub total 76 183 186 228 273 Normalizing
emperature
Total 682 | 783 | 699 | 779 | 867
Electric machines
Recrystallizat
Electroplating a7 36 32 33 48 on t};smapef:_
Hot dipping 27 | 23 | 27 | 33 e most
limit
Other -6 14 18 16 18
Non- '
Zinchrometal 8 8 8 7 8 recrystalliza-
Sub total 61 | 85 | 81 | 8 [107 Hon 4
- Ar3
Total 142 138 123 | 138 | 162
Construction
Electroplating 5 5 5 6 Arl
50
Hot dipping 42 45 63 80
Other 5 15 15 18 17
Zincro metal 44 46 55 57 66
Sub total 99 108 121 .| 143 170
Total 135 150 157 181 213

UM 5 IMANUAULABE TGN uazaNTRNTld9w

Notes : R: Rolling, AC: Accelerated cooling

Zn galvanized
steel sheet

Zn galvanized

Electro plating

steel sheet

Corrosioh resistance
(weather resistance)
improvement

Improvement in weldability
Easy to paint
Corrosion resistance

Hot dipping alloy I

L galvanized sheet

%ot dipping Zn-Al alloy I
plated sheet

Easy to paint
Corrosion resistance

Electroplating alloy
galvanized sheet

I Organic compositee

galvanized ateel sheet

Improvement In weldability

Corrosion resistance improvement
Organic film coated steel sheet

Organic film coated

ga:vanized steel sheet [
General print steel sheet

Appearence improvement
Workability improvement

Corrosion resistanc
improvement
Workability improvement

_l Vinylchrolide I

High grade polyester
steel sheet

L_ steel sheet _J

Corrosion resistance
(weather resistance)
improvement

—
Fluorine system film
coated steel sheet

nssslane Jag uazus
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5.  wmalnladn1suAMUANNAN

\Reauesrenudssnaninfifinmningeiuuns
srondn SaldgnsiuReuusanalulafeine Fadoue
nsnndiney annesnedw uazaniwzEuluiumeu Pre-
treatment ¥03LURNALNSENLYNI (Hot Metal) AILAN
gunnf,  MIaeasuewu wezaasanesveIsludunon
1849 Basic Oxygen Converter ; Lazn1InANBNWa I, ae
FONDT, ILANLAZAINALAZAIUANTINAAU (Inclusion)
udumen secondary refining (msﬁm%:gﬂ?;nmuqﬂ)

YBIT AR

51 N3N Pretreatment douManAUvaDNIYIAD
(HotMetal) uazn1inuadntiauiidinzniutiou (Less-

Slag Blowing)

A13N" Pretreatment 189 hot metal Hl¥isu13e
nBeLvEAnEfiRnNLIgniunzaonngald  uazi
funu ey lunsanddnimnnsls fluxes uee ferro
alloy Bnfine Twszey 10 SfikuNn Tasomndnlugiu
TeweanNauIngsnA® pretreatment wuuFnge lag
lwnzAIandineuLazAIanNBEWeSE Fatumont]
Fodudufitnfyeslssnusdoluusafifion Sl
AuruslunsfadesiunIninvesiuneutazersiuly

AulTsnualaeralludiniangineuisnazinfinag

a o @

F9umAnveaie Blast (Blast furnace runner) V3ol
Farhundnvi3esn Torpedo waznsaaneanedsfiszinlu
fariumanviiesn Torpedo Liulunsdlansuisn NKK 4
1599711 Keihin Work snansaan Si 970 0.2% Llesau
WNNILYRE 0.1% LF Wee P 8AN9IIN 0.1% Lva 0.01%

ABVFINTINIAINAFRNULAZ N NEENBSHATNA AL

aflaminn pretreatment lugilnssizusnetiuvan
\ufietiininuiesn Torpedo AnlviAnnsiUBauuiag

noanTiRvss T nulwAlfugUnsalmsfieae

fundnfiriuns Pretreat wdunulaisiesms flux
Bnualudunen wiu Oxygen lu Converter LAafndn Si, P

way S TuAfinAnazniusienns (Less-Slag) Hufedu

aeudAezidw RosnmIannivenuaziRugmnafviumen
Winsin waziwInzazniulu Converter vionss S8 a030
Faunsnflandualennis BnNefIENNTOLANUS
wnan il LReANussndalusiuvandedgnien Re-
duction l#8nsiae fuAfieuSnanslEferro manganese

anadléann 8 nn/fu cnBaLRes 2 ANAuyintiu

A 6 wananwnIandineusaznIannernels

52  pswdldlanzesmeninliin (Bottom

Blowing Electric Arc Furnace)

unaaIn bW A Inulaa e RN w15
vbnd 1990 ATldnefafusrnisunlaanTswress
(DC EAF)

AN ANl

L ANNONRATDILATANE I INLANB T AL

ﬂwmmam‘Lumwmauum:msﬁmﬁqwﬁ (Refining)
wnnfinfiflels

1éun naguiemLndn (scrap preheating) n13lElwwn

T EAF léfinswaufusnvaad
A§ege (ultra high power),  n13l¥%ada (Oxy-fuel
burners), A1IWH Oxygen, AITAUABLNLMAALNTN
(electromagnetic stirrer) AROAIUNIARNAIVIHLE Re-

fining 1iwananieviney Lueu

Weluuuang Tssoumdnvaiouvs adads
gUnIinnuAglAa UL EAF  1RE8ALI0TIHNIVNEN
waz refining 89 AneAvuANEAI NIRRT aNARY
TumsnBeuvannilinfiy filsseu Himeji Work 189
138 Toa Steel Corporation Lfefafsszuunuléa

Li2 Usngdn yield vasthuvanfuiulszann 1%
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WesnnmwsaanBanoundnluneniuadld sensn
fudafafnntanlvinsaniusiudtn  uaziRnUsam
wnanflgluiundntudnsiae daulssswu Keihin Work
909u38N NKK  wudnlumanfendnndnlsofludels
inafinfludacnunsalfiy yield AUNEnLA 0.7% U3um
nralEindhanes 50 KWhit msaalasflemdnlndanaz
LT uastsr At wmarim R TuLIE N 20% uay
faonanuuslnsflonidlunaléianldiurdianinag
sawfuszuutinwsacAnnsflaaoundulfgefis 9%
FadufinnfuinnaluladdneszfnsldouAnduly

aUINA
53 imoYiAlNRINIzudnIy  (DC EAF)

nefiflud 1990 ImsliimeialWdnizumnss
Twhzineagijusis 511 wszfunalinfndwsiosnn
fansaandintamsliBaninin waeamIlflnwqadls
unzfltnan power faults lBnfiae Tasamuuanfiisals
wenefinfiffie T3997m Toyohashi Works 83135 Topy
Industries Ltd. 1fitinuen AC 30 fiu anfinuilag fieanussn
Tokyo Steel Mfg.  fil3397% Kyushu Aléfafa.mauin
vy 130 fiu Bnfa 41

aslfszvunuldimuazian WA nszuansalé
inuunsnmdnene war3snifedaresion nulwdls

AU Wi efasils s
5.4 Secondary Refining (n1imuidnéniunit)

7UA 7 uszAnef 9 uamswnalvinnsldgunaal
Secondary Refining fiLAngu Lflesanawsiesnavin
Aiflnounwgedu gunssifimIuin Secondary Refining
AgalRuiall 1hun

1. VSC (Vacuum Slag Cleaner)
NK-AP
RH
PI (Powder Injection)
Ca-Si. wire feeder

VvOD
VAD

N o o > DN

(%)
.M.L/ EAF special steel
80
LD steel o
/
60
’/
0 EAF general steel 7
—.—--—--—-—-—_-—--—"/
20 T T T T -—
1985 86 87 88 89 90

4 7 uwalviudmaoau Secondary Refining TuANIHBALMANNAN

A A 9 MItUBouuasdinandau Secondary refining

1984 | ‘85 ‘86 ‘87 ‘88

Treatment 659 | 704 | 71.7 | 117

ratio

BOF

steel Vacuum

treatment| 50.0 | 533 { 535 ( 529 | 514

ratio

EAF | Treatment
steel | ratio 425 491 51.4 534 53.5

gunssinan izl nAu e lvilAmlszAnBaw
§9 1fu n3ligUnssiaaudy (Degasing Unit) 3awAu
gUnIninung (Powder Injection) tiufiu uazfmnnfin
s89nIzUMMI  Refining  fiwamndwsons (Relvls
wAnfiflnannd  gunssineniTaindsaulinnion
fan Sunilimansadamstiumdnndvaesmaaléiy
ITOLINHIN LIunalFeriannBiaalni Tugtuuy

189.01 Ladle (Juéiu

faptnanInan Ay lhuananeaundnndnnd
vsuian (Uitra low carbon steel) & miunBianan

wiwAenTugUeAR 1hgnmafulgsmaiinures RH

Tdgrursnanafusussurlusedufdasnsle  Taadl
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thzfndamgedu i ljsfiddgfiensld Snorkels
sunlpdu, RnBumreunsfinidly duaztaelv
A lnacianresiuvdn@tu wasnILRNARITBIITUY

guggygnf

wnalulafl secondary refining l#finnd iy uae
W amullfunszuaunsnBavanndRirmeine was
Tanfinwdissnananaaumngs Sannfiu nszuawnsd
FaflanuinfiguRniu duneliAanansznuiunalulad
#inee FuAnsssruenyeifl LiuwTaanmilWuasgunasitiug

viluein

6. NTIMABUUUADIIADN (Continuous Casting)

fnanslinanaeuuvsiaiediubzinegiju ¥n
Aingefigalulon lnac@lug 1088 gatie 94% duilumn
Wildnonings, aonwedinane wazilssniiandaou
Taoinaluladfl lefa sl ifuvdnndanefingu

wwalinslinaveewvusieifies uandlugid 8

(%)
100

a3eandeuvuriniflassinlmisefnonfngs LI
i3sanaeLninurisgiinasuun (Slab) JushgacnauIanin
Slabs 1#igsfia 360,000 FusiaLFoudaeadasfogefien
anuialuminee Slabs thytuzegizning 23 wes
fioufi

Tusznzndalafinaaneoafiazsan aands
wuvrsflesiunisdaiewdndaeiu iRelvifinslinaw

jeuvnfia Slabs Lasetiafnf

6.1 nitdeunelauns 1IziNenNTzuIUNTS

s s A -y i
UADUUUMDIUDN  UASNTITIATOU

nfenselasAssszviinenszuInAIIIAsEw
waznsveswvudeifioswtiau 2 dszianlng o Ao
avstlewn Slab Feusnia3es CC i Lanaw (Hot Charge)
¥38 CC-HCR usznn3in Slab fleennnanieies CC
Tree3a (Direct Rolling) vi3e CC-HDR nszuaunsfilé
Mlvdunaulunisniaannd, e lun1Isenseanns,
Uszniiandanu (eandsnulweeuivin) dszniouss

M wazaan I Ausden Slab adle

ialuladeieludiduesridszneunédnaes CC-HDR/
HCR
611 maluladnrudn Slab  Alidn-
unwiov

(Retlosfiugaunwiadlyu Slab su judw (pin
hole) seauAn312 (Crack) <1671 Fafinndndudaanily
WENVIRENIARINEEA LaznEaa Wikl insennIviee
fiaen3tlesiiu Oxidation s nene, MIdariuvesnzniy

(roll-in of slag) uaz M lvinsud s luuuumsefiaiiosaw

1. ATIAILUANRAVAANAIVIBENLVAY vIuns
ArunNITFuTvanAtluLuuvee (mould) lvinsfidae
i3nsflodne iledesfusnauanfing

2. aldssdonmemaasinfeonsoin Al
miLE‘mﬁ”’ﬂu mould Tugu secondary cooling zone

farusioweduilesfunisuaninfifg

3. maunumMInsenbldusdn  LflesnniInie
Slab fiflgmvafgesenamiviiutineszinlvifnzes
wenmelu  ynliABmavseuuudn®  Aefliiwazan
g Rgeszvinlvifenves Slab ecu o U1ang usy
AL T I0R0S foinfedinantunuussduiafion Slab

sxwinsmiveeegaaléiussdiaReuritlgmdngn
612 mAluladn1iuanSlab aosnpigy

n1fiBLeNNIZUIUNTINGAIZNIS CC uny
HDR/HCR #iludiesld Slab filgmngigs Feezlé
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B L Lk J—
Lmanuacinng echnaog,

1= Seconcary coowy moost
L, cenwol
7' *eal recovery beiore | [ Temowanse Temoersire
i+ s0/0iCaON compencaton noonc
i meat msunsuon . secrmoiogy - sechnoogy
acrne 1

) w~ T A ety

1 outsoe_of hrnace
macnne §

[trma

* Prooucion managemens

+ Process mansoement crioiogy
+ Ouaisy CONIon CHNoIOgY

—_

(Mansacrng processes
nagement chnoiogy

3Uit 9 nalula@fl$fu CC-HDR/HCR

Wfem st ANANSlunInee  annaiusialugag
secondary cooling, AifafsauIHAuANNIaURITY

Slab, NI8ALIRINTTIUENE Slab 2167

TapuUn@se i lvild

mould powder §A&Y TlAARYALNNWIBIARMAZLAY

1. NNINRBALAINLIIG

n3ufin break out $9lefinawmnnafiagnge] iReunly
Hyvnd Liumsls powder Aiflyavsaniviadd uasiing
1vaéa#, n1seenuuy mould AfinILiusiaeE9TIALS7
LeCEELENE  AIRuRNITAUTiLmrEnly mould f

WHNHET 287

2. mikinnuiauneunisudeda Aentslien
wiinfiudedauda ganfunauiousnaNiauLIes
WwnfIufidsvasmvalegussudda 38mfnilales

AINEANTTLIEN

Recovery of heat belore! Casling lemperaluref g
idification i 3 " - mn

%, CESAE P &% | 524 250 x 1000

30}

30 v;,}.y Crater end 36m
[§Y woa
N p | Recoverv ol heat belore
Gy U | sofidificalion in central
A £-par control are2

SLY

204 XN

Heal recovery zone /m

Average lemoerature al 11
cross section of eoqe / \w‘ﬂp\
Average temperaiure 8t cross ceclion of central area } A
0 10 20 30
Cooiling zone /m

qUAN 10 ANNENRUEIZNI19AINENY Cooling Zone fiu
aunnfes Slab

3. nIivfugaivafifidae Crater end  (8amuds
fagavine)  LReLlA Slab filaomafgefigaurinfinile
Crater end f"maagjﬁ'ljmﬂqnmml.ﬂ%ﬂwﬂauuurimﬁm
fainioduiludindldgiinsoireg Lmue3es ultrasonic

LABATIINEUMNAILMYY Crater end lABenausnuén

613 maluladgnriviuanuninoga
Slab

mafiszuSuaundgres Slab 1vlenau
finsnsRelvinisndn CC-HDR/HCR ilwlietinssie
Wlesswsarinld 238Ae 1) n3uSusaunineres Slab

sTviemavee was 2) leolfindesin

1. Mould fisnammbBuawnislasinia
gunssiflsnansanlfounnuninslaiag e s/

Ui

2. i3evinSunaning (Sizing mill)
wededauuureifies (tandem mill) 3 uviu
1sznsufiangagniaV-H-V (vertical mill-horizontal mill-

vertical mill) fisansalvisirswanEAgINT 9%

#aeensrlall Aen13vin CC-HDR/HCR filé | grim
%39 fil3394 Fukuyama Work 1891380 NKK

1. indemnsuuusieules munawee 5 1hSulver
Tuwsadueiesinion mnone 2 lapdundngnaaan
Taesoln

2. ldsulynlizantanseanisanseuuvsie
Wledliruiuindssinien laomndeslona g
LRelvile Slab fiflgannfgane

3. \ndesvseiiluuuy Vertical bending type fie
T¥iwan nonmetallic inclusions senfilAR uazldgn
nssrwndnLlszaes Slab 13 uszpsfifinesunaifivz
flesfunafnsssuanitameluwuueouseslssa sl

uenaldlugy 11

T3s9msinnsanse Slab fapaaaiiang 2
wasdeu i Ieold powder fmFuncennuLigg,
WRZATILEN

35

Luunaerfia uniform force-cooled

nssslan: Jag uazud




r—L'__-L_‘_
| 82
/——’—__ )]
- kel )
L e

-y

[T

U 1 LUDLLeueslssu Fukuyama fiiintsiexsds CCM

No.5 fiu No.2 hot strip mill

wuUfinss (non-sinusoidal mold oscillation) wvise
AlidmIunsennuiagefiinmnsldhenm 03nn/
.2 fapmaeduns Li O soliluedesnne No.ssifinald
air mist spray (fenlvinmsiiusiazes Slab sRnuENe
ussfinemIUiunINAIeTes Spray Tvimunzennild

tlasfiunaiusfiguanniivlusian

Brsfivlvinmainees Slab gotu  usmslilu
Asnf 10 ABnsflifiResnmsiAnssouanitaniely,
jenE9189 mold powder, J0BuAN31FIRINED W
Aleffe s IonBAMANIATY 270,000 FiusBLfian Lo
150,000 fiusiaLfion Liluns3nlaanss wazAMslung

AeBLARE 2.2 AR

62 TanzInungos Tundish (819t umdn), Tun-

dish Metallurgy

\flossn tundish AnsfunmantiReonanfivee
Wl Tefeiuduiuiidfy fometigamvnssunin
Falfudgefannsld tundish fisnwnsalvinaaion

fiusiuven Retlesdunsannznen  (Segregation)

A3 10 BAnsUSuLysnma ey Slab finlu
1383 CCM

Purpose Countermeasures

1. Very precise mold level
control

2. Application of optimum
mold powder for high
speed casting

3. Optimum design of subm-
erged nozzle

4. Air-mist cooling

Surface
quality

1. Clean steel by VSC and
RH treatment

2. Large capacity tundish

Inner quality 3. Vertical bending type
machine

4. Small roll pitch segment

5. Soft-reduction segment

Quality assurance | 1. On-line quality prediction
system
2. Roll gap checker

wazlvivangzendn gunssllvinnuieud 2 dnwoe
fiouuy Induction wazwuUlE plasma uuy induction
14#Al5997ufi Chiba 189058 Kawasaki Steel Corp,
13997% Murona 389 NSC uaz139974 Wakayama 189
SMI s plasma l#fi Hirohata 89 NSC, 139914
Keihin 989 NKK uszlisau Kakogawa 184U3%M
Kobe Steel

ginasl plasma fil3997u Keihin usnslugif 12

unzsenziBananaginacif wandlu aaef 11

plasma torch tJuuuU DC transfer type 1w1#
7,000 A Fslngfigalulan nnsdsziuladnssine
plasma chamber fazdinsliimanulusfinfiies e
gunssifitlvisnsnsonunugamailutundishliazigen
flv 1.0°C
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il
|
? N ]

P
W=

all]

Toren litt ang

rotapon gevice

Tundish I

JUAl 12 Plasma heater

A1 1 3easiBaneesginisl plasma iy

tundish
Type of No.3 CCM No.4 CCM
products
Mold size Slab Boom
Production 250x (700 to 1700mm) 400 x 520mm
amount
Average 55 min/ch 105 min/M
casting time
Tundish capacity| 10t (2 str) 24t (3 str)

Type of torch

DC transfer arc

Ignition

HF starter and non-transfered arc

Power source

capacity

1.4 MW (7KA x 200V)

Heat chamber

Middle of tundish, Ar atmosphare

Operation mode

Manual and automatic temp, control

Heating ability

9° C max 19° max

Tun1s91 Sequence Casting legUn@udanau
fz81A304 Slab fiveslugay transition szénninund
13s9mens FelduSudgeleseenuuy tundish lng
FuwaefyUnasere 1uuuy H-type tundish Alsasm

Nagoya 784 NSC Liludin

#oNIIAALEARAIIALATIZHAIT LB 210970
L8N tundish NNIaBa@7189 Inclusion LReRL¥LVEN

¥

fivaosfnmaniAfTY

7. mAluladn1y3mudan  (Rolling Technology)

mRamnalulainisiandnestzinegiulu
folwAdARwniflnAtn Sawsinszuauniia
vssauldfnssanirlufunssuauniIvsewuude
Wloafuusuy CC-HDR / HCR disfilenansluud uefs
nsvuaunITiafienidudrszaghfaduianlvg e
Nuavan 3U7 13 usmsfion1sdiuye Yield 989 Plate

Mill Tusz ey 1ot Fu1unn

sl wt ns
s qq 120 01 W w2y mz 1Y LU
na.
b
R -
£
es|-
—L L 1 ] 1
1870 1975 1980 198% 190

JUA 13 nsdiudie yield 183uswHLviAN

u plate mill (T3s9u3nioundnurumur) 168
IR KMRnfladesfinuey (trimming-free plates)
WHUATANRHILANFN (differential thickness plates)
waZLVRNLLKNUTARYNAR (cladding plates) 1udiu 84
hot strip mill ({39 u3nsoumninurutm) Sn33ewse
AUNTLUIUANIVNOLUUABLTEY WRTWRIUINITALLY
schedule free rolling, N13ALANTUNTS um:qn‘iﬂﬁﬂu
nsfnnsougs L Tudu fuiulssaudewdiucold strip mill)
fims.Senrer09nITUIMAIENNIA (pickling) fuLA3as

SaLUD tandem, nTlEszuLdULAReULLY AC, FETUU

37

ssslans e wazus



mmnmsﬁmﬁ”mmamﬂ%m, szuu Vidiplan-VC § w3y
AUANANI IULUUEALUAR weyITUL gauge control

WUUEALUIR Thnlna
721 Tsausauduuun (Plate Mill)

7.1.1 JUR 14 usasuualsiNnINRALAR ALY
nuvesdifu fouad 1976 aziAuldndnstalssenly
naBuIRn linsnBAnAnIBt 1NN 339867 yield lu
asnsa RN TuLan s ARl Tusaefiniudes
nsreslifannidneanninds fensief 12 daviu
9ATaLse R Tasslufinmunugliauazauel
winfnanndu Teensvaunlafanuniaminluannls
sepldfdfnuan  naldnandy lanselng  uae
msfedaainsdannunuldiAnnNusuENI8IAN
MHLNWVENARRALAaE9n  A3PRde edger Tnlv

1wemnandludessinsey wrdsnsfdsliuwinapsin

ANAIvTnseanalulaEn IS e nanLuruI e
MAUBY 43 AdefUfe

1. Taesdviuniunw

2. actuators §1%IUAILAN

3. senser

4. walulafnenfames

fvsunsauvanuauv AleyatszAulUfARg
#19%) Fasin el

1. pwdasunlyannaueddsls

2. ANLIHY

3. ANk dpaUnYeIA R LHARMI9AINEN D
(wann37n 308 Skid 18°1)

4, anudpaunluuuanundng (crown)

5. side block

6. MIlAsIe uazATNINILAN

7.1.2 MINIUANAINAW

astszuy leasefind AGC (Automatic
Gauge Control) 111516 Airlvinruaunaviunleinsinin
7U4 15 usms gauge FanaavsnfiRednly JUA 16
LEAITEUUAUANA LT IHIZ LU FF AGC A8389n13R20RN

wagbiLin Tugad 17

Shut down of plate mil
at NSC Yawala works
Shul down of plate mill
at Kawasakl Chiba works
988 shut down of piate min )

—
(=}
=}
S
I

at Sumilomo Wakayama

696
B 646 634 630

S00—

Production of plate 10°Umt

1 1 11 I 1 1 ]

| IO 1 1 1
1976 1978 1980 1982 1984 1986 1988

UM 14 A ReneUnereIn snBa MANLEuUI U4

A 12 wwalinnandosn1Ive e Ly
1985 1986 1987 1988 1989 1990 Object
Thickness allowance Same as JIS allowance (1) (1) (@) (3) (€] (1) Round saw
—_ *0.4mm 20.3mm 20.2mm — (2) Multi-wall
(3) Bridge beam
(4) Rocket
Plate wigth allowance (1) Q) (2 (4) (5) () (1) Carrier
Omm Oomm Omm Omm (2) Column
+10mm +6mm +5mm +4mm - - (3) Tank
(4) Pressure vessel
Camber 1@ (1) (1) (1) (1) Deck
5mmaAotal length 4mmAotal length | 3mm.total length| 1.5mmAotal - = (2) Tank
length
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Housing
|

y-ray detector

Materials
] O
I — —
V-mill
Back side feed roller-
2m |
Finishing mill

JUN 15 guage IPANNVIUN
hi Process
computer

)|
G (-Gain ) ,——'r ( Time lag )
+ } dh

A
+-ray thickness meter

<after r(s)
1

(a) FF-AGC system

Process computer

Control parameter

+1 4
Controlier
- f s
® y-ray thickness meter
| 6—]

{

]
C I

(b) Monitoring AGC system

lafinawauinsniununsanadnly (recrystall

ization) TunszuwAI3aldeeansuin Hlvisanse

AILANANAI DI BN AN LAt LN UENABTE LY

AITaluae) awrIafiInamAtENIzBnaauion

MUITNI gnIafuininunuld aaauNuinsesnw

vuensanlasiesndi so lunseu (O = 35)

400}~

-

300( X

1
el

Frequency
)
8
T

g
I

N =900
X =6.0um
e=39.0um

Thickness of plate
R 8~30mm
Length of piate
20~50m

[

=150-125-100-75 ~30 ~25 ¢

3 0 75 10 125 1%

Actual thickness-targeted thickness (m)

U 17 AnauNuinvesn Ik fildsnnslészuy AGC

7.1.3 AINILANAIINATIY

ANIALANANNI19TB LN UL T uT Uit

I89NINILANANANIAIE JUA 18 LEAINIVEs edger

waz milling vesunufilidesnrey (trimming free

plates, TFP), U4 19 ugmsnwiteres TFP filssew

Mizushima 184u3%n Kawasaki Steel JU% 20 ugag

PEANTIUANT Tz UUAuTeU AT AL VARLEY nTE

rolling schedule 183 TFP

Reheating Finishing
furnace mill I‘Edger]
U.[( {! Leveler
1 s {1
fe) )
Width meter
Cooling bed
Side shear  Profile meter
End shear Slitter é Crop shear

4{“1_/ _é- é 1 | —

—

SUfl 16 3TUL AGC Aifteslld

U 18 LUSHIBS edger LBE milling

nssslans Teq wazud
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V_roll shift
Load cell

Hsg. AWC Cyl.

s | T4

Cylinder trame / Bottom Hsg./

Balance lrame

Section A-A

JUA 19 w9989 TFP L3971 Mizushima

714 NIATUANAINNISUULAZNSTHND

(Crown and Flatness Control)

AINALANANTEULAEAINTAS LU 3991
Fnfouvinunuru lapdndildden1svaniszuy
AIfaA3essn wAddnANABIAIIALINIIRT U Fadl
asUsuUssTulunaelasoudanfin 1gu u3dn
Mitsubishi Heavy Industry léisuain3assaunuulad &
7Uf (21a) sauszuu CRS v83u3HM Nippon Steel

LEadlug e (21 b)
72 Tawiwmimmandinou  (Hot Strip Mill)

13997% hot strip mill vesgi)uldfnavam 1fe
ANTUTENEANRIH WAV ANKARER Btn9kIAa Nl
srpglununndlagnsvanwinaluladninge L Relv

1enfn Furififamawgeannadesnsvegnen

Reverse crown

(a) Pair cross (b) CRS (or CVC)

CRS: Curved roll shift
CVC: Continuous variable crown

Ul 21 a, b n3esiafiinInaungNaNEouLasnNln wuU
Aavn

AsUFuLgesifinglele (1) mmswmunszuu CC-HCR
/ HDR #nlsfinnsdseniiandsu (2) nIwemuIns
FaffnnaLNniNge uez (3) MIKRALNANNAATYAAN
VAngs Fefinannd Tunsdlde (3) 4 leTnmsvammgeg
ATINATNIIAINIOUIINGS NITAIVANAIITTALRY
AInLANATILEUS saundide 1wy 2 Anlhdapszuy
loaseing AGC, vn3e95aUU cross mill work roll shift
mill wae 6 Hi-mill L‘ﬁa'lﬁmmmmuqummwmm:
aalrdlédiag software fifnaviin uenanflua Afag

AIBINeLAed AC 3 unu DC éae
721 MIAIUANAINHUUN

AINIUANAINMUILL hot strip finishing
mills Ysznausan FSU iunin  Selauiuilyslvinta
pthsnndenassldszuuniaiens, masanInda
FAWANITNHINAU Wez AGC las AGC 1uuuy
lonsefing

Mt AGC  wuulemsefing Tulsseuuy
hot strip mill fig AT TssTandnuaunmLalssdoin
otinglafimwlssem finishing mill lsisls) Aaz@adsszuy
flnnuvis Tssemne Afndsd§udganldisuiu U4 22
LEAINANIINANES  FILNASIHLANIIAITN AGC WLe
fdeleiSovedngls JUA 23 usesliAunmLNuin

1W932Uu AGC
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150
o,
g \n
ES
3 100F
i
s . e
é sor — —
-g \.k\q
oLL 1 1 1 1 ! L
2 3 &4 5 6 7
Stand No.
o Without AGC
o Al electric
* Hydraulic :
O Mydraulic at latter halt of rolling system
© Hydraulic at foremer hall of rolling system

JUAN 22 ANENAUSIZNING Stands LAZ ATNAANIAYEININ
nuundnurufiesnyn

I: Conventional AGC (Feb. 7,1985)

N=148
g Ly X==1(um)
%0 =616 (um)
<o

=0 =0 -0 +W0 +N +0 +10

-1

1l: Absolute value AGC (Feb. 22, 198S5)
N=185

X==14(um)
0=43.2(um)

0
=150 =10 =70 =0 +i0 rd +0 +10

lil: Absolute value AGC (June 14, 1985)
N=179
X==1(um)
a=282(um)

7.2.2 MINIVANANNATY

m3ldnInsesuusiefles Hlilssem hot
strip  mill  fBsRndaszULRILgNA AT Fesanfiu
inalulaBnisd¥unanunitssuinlng i JUA 24
LEAIIZUUAILANAAINATISIH hot strip mill gﬂﬁ 25
wena3zuufless Multi-variate aaugn Taeasnisle

uraslvisiulugla 26

X-1ay

bwaw=

14V : Width meter
| Tension control system .
() : Mil motor .
f doye
Width control system
— folm';éﬁ-m' deland 3
L mahi-variate control aigolithum 1
______________________ 4

(5]
c
)
R
v}
ee
=
e
=
=
<
i)
=X
8
@
o
[]
2
=

2 120 _ 2

8 X . average o

S 80 deviaton  ©

5 in width E

£ 10 l :

=]

Z 0 || = )

0020 4060 80 0.0 2.0 4.0 6.0 80

Deviation in width Devialion in width
at final stand/mm al linal stand/mm

(a) Width accuracy by conventional  (b) Widih accuracy by mutti-variate
method width conirol method width control

Uil 26 wem3lEITUL multi-variates control

723  NMIATUANANNIGUU uaz Crown

7UM 27 wsnsszuunauan Crown fAldfiulu
hot strip mill 1ne3% pair cross mill (PCM)  1§%729

AsAUANANINfige LazEIINTANLANIZLALING A0S
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HC &l¥fumanueiuuny uansldszuy PCM uanslsiidiulugdd 28

Crown/um
3

v—v\g l
Width ;\wu :EE@:.;&;EA;Q:TA_ 900

s o]

WAV AVA) A\
NIVVA Y Wi e
0 J 10 15 ZIO 25 30 i A"”‘;.I;"’"" 40

4 high-Mill DCB NBCM vC
(WRB)
Hydraulic
BUR Sleeve chamber
—WR—
WR_]
| BUR |
Hydraulic
@ New type power source
(1) Conventional work | (D Double chock roli back-up' @ Crown variable \@
roll bender bender rofl crown mill roft Pair cross mill
HC WSM T-WRS cvc FFC
2 )
—it= e S
D | e
® Work rofl shift @ Taper work roll @® Continuous crown
mill shitt mil variable rol @ Flainess cantrl
jU# 27 Crown control mills
$.0 5 T - 1500
® | 5 ' & Thickness of plate
O PR B N T N o ]
- Lot - ) © Actual crown
2 solliefll/ T/ X K RN et ted ® Targeted crown uoo‘§
S A -1 \ 2
2. ]
20 s

Control (TMCP)
FaflAna L an1aves TMCP léwaiun

ptn93ni2 Aetin Taaswndnlugiudladeds TMCP

JUf 28 Targeted crown and actual crown

nizudunN1I Thermomechanical

facilities L RBFUBINIINFABINTVOIARIALF

Continuous on-lin Control Process (CLC) Fanfluda
wnu18d TMCP Tugijufifies CLC 8 (1) naudadn

wazm3 quench lapass (2) nm3fafa leveler (LA3eq
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Uiunna3an) mesnundaReilduauiiiioy wey (3)
MsEudnUuFsLfiesuaziduizuue
7U9 30 up93zLy CLC Tepga) 20 usns3Bnsnny

anamia

Rolng dng ONTO! COMOUIS!
Eupment 0Derasng CONCRION SED
Piate vacung conrol
T
I 1 1
Reneasng hrnace CORFO! COMOUTE’ Roteng mé control computer CLC cookng oo::menl conIrD:
[ o ma Piate temperpiure conwol
RAehealing furnace cont: Ronng mil conuol ity
Piate tainess conirmt condivon
setup
Coolking waier conro! condnion
selup
CLC cookng equoment real-wme
control
]
[ I 1
Equpment control meao-comouter Water voume
Water volme convol by zone Pigle lemperaire measurement
Piaie ¥aveling speed conkrol by o
Eoge water fux control (EWC) Plate temperaiure measwrement
un4 coniro’ dunng cookng
Front-tad wates tux coniral FWC) Plaie tlemperatre measurement
Ut conroi aher coong
Auréary equoment coniro! Watet temperanse measwement

28]
=
=
[
53

IWUUMILANATEUIUNNT CLC

73 Tavmiadu (Cold Strip Mill)
731 nanmuunalulad

wdnuauL JunBaAurindnvesgasnnssn
wiinguu anwandlugalanlss3auuudecfies (con-
tinuous rolling mill) F93NIZUUNIANNTA (pickling),
nnT3ALEn (cold rolling) WRZAITUANNIBUEBY (an-
nealing process) Linfaefu faeAEANlEsIaLRN

NOKEA, SALIRITUEY LHS LT niaLI s

(2) Double chock bender {b) HC mdl (C) Work roll shit mdl (@ CRma
e —— (D
Aok <
?
= (=)
(e) Variable crown backup rol mdl (1) CVC mdl (g) FFC mdl {h) HS ma

JuUn 31 wideSaBunuulval o

faen1NAINENIIn IREAL U LS LUSARE
A3veefe T Idlugiu  Mlvfnawdesnts
WRNWARATAINLANENgs LRl snBauduldenns
7103 lasaniza ALl uingesnnn 11w
v9nSenziBuntia 0.06 lunseudonI MUY 1 ABLNAS

LB HILEED

walulaBnsiefusinings wezldnausougs 39

(uRsdndwAelnldmanunufifamsuiiBandomnisia

732 1543m (Rolling Mill)

fauNinsasiafuLuy tandem vfiadelflos
alfWanad It 1989wz tandem mill ¥6ie 4-stand
faudd 1970 wemstesesseuuuinn i duly
8819519 ernslafimudiouad 198s (udunn AlAINE

AN L RNE B INA

fi9fleaLflesn1a1n continuous tandem cold mill
FINIIOLANNONEALABEIININ  ARBA1IRN9HEENIAE
LB AZANNANINUININTTIA uenNAALAfAg
Waunaluladlumsin Tusesns3a strip, strip centering
LAZATNIN, Lﬂ“ﬁaﬁmuumaq 1afnsRawTuNT 39
§i9 6 Hi mill (HC-mill, UC-mill), DC-WRB, EFC mill, Z-
Hi mill claster CR mill, KT mill, CBS mill, TRM mill,
NPV mill, 1-stand multi-paart mill (NCM mill) variable
crown UC roll, TP roll usz NIPCO roll Fan3eain

wiend nensrfiegnimsndulugu juUa 31

1afn1Inanessinnszurunsnian1ssaLiv
ANHRAR LA UL EUNTITINATININTA (pickling line)
fiu tandem mill 4 stand T duuuvdafles sufolef
AMIRaMLA3adaLUY 4-Hi mill # working roll afule
Waz 6-Hi mill udn  sennfiudnsdaveues

cold strip lfinnnsFantlaguiresmsIauuund

Tun1sfazanrualAnInngn 70% f28n133A

WResnSafeaflafinswauasesieuuy  compact

multi-reduction mill L4 CBS Mill Lwuéin

733 nmAuANIUsLR:  Crown
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A1IAIUAY crown WRZFUIIVBILNULAAN
wleufunslundnnisuazdingnisel edslsfiens
mInuaN crown  sefldman1sRanaineglutag 23
lunsou Tusmefinnsnaunugiling (shape) dsnueriu

%29 0.1 luaseundesiennd asnaunN crown lag

Wz d hot strip mill Tuysie Aunuvdnisfinaiy

AUININDY

Usngnsainsiafilisnead, off-centering
waz chambering 1 strip snwsafinen wazinuele

ABNNIAAIIEHL UL 3R waz B3 Elastic Plastic FEM
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