ERE &

"EP 0 370 575 B1 Description The invention relates to a method for the
~manufacture of formable steel according to claim1. By 'continuous
ssuccessi ve process stages' is neantEpwasesss®B1st ages whi ch during nornal
operation are 5 carried out sinultaneously on one and the sane ori gi nal
~slab, incl Hggcn?“u;ne conti nuous casting of the slab. By 'formable steel' Is
meant a type of steel which is suitable for plastic shaping or deformation,

“incl udi ng deafe fetbr teiates9d mothol fokithe RBAUsdchIY difokiabfelbtdedabordifgs cialma. | N
~construct i on pyrddhtiudis sGRBIING Pidbess stageb'asMbdnt Stockbd sidges WhittEduring Rt bfbrdtivn &I

. bodeor k, bonsipbosimlitaepislyon b tinfshing Srigindlsibb] indiuding the Rbrilihwves Sastiigdf wesas.al | y
I n product s fByrforviable Steeliqresantatgm of stedl Wit ié suithble fhi(blastic shdpingair Hefatmetion] ihauding pe

‘described edvevdrwing, and is thugpastituiary Ejtabe fEDE0T Gnstesotion dndnetry agnAohentachutrsstite sfFud- or

cart and f auresrrgrecially daebodipyonls hessehaldrappligances) offieecturhin; contsfinecs agd osaerelly Ingrodypts

- Thi s descr fopwhkichappasranesdts imposiast.ch n a cont i n- uous process.a slab is -

“conti nuBusl "\!%Pé'!“aﬂ e ypp ‘leﬁ@b%ﬁfé’? ?%30? resant@efhenmft FH'%%E@E'

with a thlf‘,’ P@g@emfmﬁgf b'h

e g °*’“’Sj;**§“‘*"‘ miﬁ'?“’““ m PR

- reductign
~and coa’?ln 'ea 5%’ nterpose etvvee s1‘1?'Qnga%gt an co en]rﬂli H?.Q

- eontinuous pﬁﬂiﬁ@o’iﬁn&f;sf ﬁ&c%ss%ff@:'d%ﬂﬁbep&aéﬂﬂ@é&%ﬁéswhé @a‘s@é%oohﬁmu&&l@nethod

. cl-assi ¢ di feméking Rinfable sigal iR ARicH tRS cofffebul@adting 678 BILE, hetr@Rb, picRing/f2big Roilihd) Bnnealing
- conti nuousa.ﬁ&sith@gag&m&ssdagm,saﬁameffoﬁ,ldnga,g,thepl ckling, cold rolling,

_anneal iag anGecxsd the\dffaént prpcessRass i tiREOtinGaP frotds€ddstribed folfodr oAsGritd uhbtherfiob-

. Because t hiemsladsb@ateiviith thietstaptnd ths angiss each inkiividuat prodeisssiape of thé disostihuals sethodard
- fal | ow oneeliginated.Onetohtbe advpntegos attaines is simbibe teaperdtusaiof the sthat dging alt prevess steges @nd
- of \e,ach i nbk heltefweritrolied eudtbat as a reguit thyf pracision di sharsiand theibamogeneity b the metallurgical prop-
- el i m nat edertignéthestrip pre impievatht ages attained is that the tenperature of the
steel d#ringThe W“WW@FWG&%PWW@@“MW qd\‘?@“&??d”l%@?ma%tsﬁ an
~result the® F'@E‘PE‘T gy ot g ﬂawas ?W#ﬂ?ﬁ%'%%y "d’P"‘Y‘Yfé‘s'YrB‘l"a‘l'sP gndjrun--

. DI OD- and.walting time at optlm hat
BEoD, i e Hpuop sl ﬁ% o gﬁ % ?ém'gwna o
. an appa&atg"fw s V?%??W Iy a[ eel world Aper ocema¥ e e

' I
;-gontinuous & Bdhtituo RBndd- the mﬁidhmﬁgﬁésaévﬁﬂi kstdfibgs anri%% mifd. & con-
el m nat edyay i)l sl Hachire tsuémia 'Hahy>timds g Mﬂ&%‘&‘dﬁh@o&%&{g
‘:":pr oduct i-ong c?nn@Yo‘r‘QatE 'aQ n&n@ésoﬁ Q:‘{i#rThQ-EfG £In9dﬂo& Gob&ibed’ bf faPHERA fbtbst

2 1S current hnydunodiel el sl besidkecal | Yy and econom cal'ly accountabl e in the

~-steel verl d. ANARANRHENASbrocebs deB@ibetRY coASeqleitly &idhdyZd@ thorbdoremichlly @Ak @éhhicdllp €
-30.  easi | yatirdclivelfdt@ prouttion1eveliEqupsduides Bd)R $Rifidaks than & fiscohtitudus Plocdsk.iFor this BN
.~ have a t hi thkapamtueusddas cariylatrthe fietessts, infpravtice; cdniplicatd.dn Grdarite degl withee saparétion
. such sl absinipmctivaracompliveted il glatd: ia sa-nalled parstacypite stanidieprodoaed. Such @amiill stand has dis-
‘casti ng noasivantages with respad & thickniesseconttel, mRinesanceénd28ige making. Ther ef ore, the .
- met hod “escr iTheebidctof e prrgent invertier is forpravide an infpeoved restiiodrin whichdkp asMantagprdf p con:
- st.eel wor kstinugus method, e/g. ps depcriged in EfrA-398076 Ffﬁ lﬂ@a%fviﬁrbbfd@!% maphegerrigg gut pysimple ap-

,;_.cons.6quentl"’]ﬁa "Fgé far nor e e om ca n al ly at ractl efora

O:E

echn
productuonl lglth Ip the: fgrgx gflnal

8 ﬁ ten .
pr Ocess %co tin o sBr? a'ﬂt:% g‘é ess an es':f;yd ﬁeﬁ sElslglﬁ?Zl mto %l ' n
_practicg, el ,99 atuma{ re e 5
| Co”p' ' cat gﬂ}i{u gﬁ l@ verfid §19> ncﬁt'dmn b% Ch
: T

2 With a ﬁﬂy@g @@.ﬁﬁon‘@f @lst'ﬁe ﬁ& '?Jllﬁefgess than

mi' nt enancm@ in) @hift t teﬂugcr isation the-&?'ﬁl ile@c‘«&hefbin T¥07 = F16-360pk % CiPeENt | on
s to ppovI denciventlAiObEREd steth aéimh.mo £t biARuACHSARY 15 @ sktip oRfofiRible steeltdRU'S
- met hod, e. gso bdobidRedyirdihg ohifinkid- féridAdnidéRtund rendslanRd therdiiChyimsansidn b Fldudiio/of beer -
carri ed 0 U30%eakingiidwa titundgaimddatsting strlbtur®. IDEJdRiGH, tHeRammcityinatch dethyenaomiida®chst Or
© t he manuf aieg machine &ind il stards aystiegpedsenve tyltie firtirenassdmpgiorsthatitie dasitel matallurgiaal prop-
- thi ckness etieshsidivere in partibularadesiredr-vaius) mayalse bédnblained at lowrnlfingrspesis, endwt the fayming
. 'succes b verates theeefore aeeurdngdn praghice, byirolifig in @ seasific temperatueiregineagihin theabpvermantionad
- slab of |e®aget han 100 nm t hi ckness and the slab Is rolled into the strip,
the slab is Eerdhedesicddppacity match batwaen theymges fowdprsitin te gontiruoegagiing aphineand Whd a
_t enper at ur' BageEpY flenghy inhe ¥ tain. anexipeadfmmypllingipwenthpn 1900 mimins BfigRtE-t ed i nt o
~ferrite, in that the hot rolling of theslab into strip conprises at |east
~one.re- duction stage with a thickness reduction of over 30% and has an
exit speed after the hot rolling of less than 1000 nminmn, and in that after

“.recrystallisation the strip is coiled, wherein [err] = (910-890)x(%C)[err].

50 The invention is based on the assunption that the structure desired
for the strip of formable steel ~can also be obtalned by roII|ng onIy in the .

o Y o NN



-":2 EP 0 370 575 Bl The nmet hod i n accordance: W|th t he invention produces S
-t he signjficantadvantagethat it is possible to avoid a rolling stage with.a
_";'m 11" stand, enabling a |arge reductammawmvery short tine. In particular
“use of ‘a pI anetary mll stand is avoi ded. Anot her advant age of the met hod -
“n_accor dancen, oti Soch avemahqtt.mtn rf.xant Ay t .
“slab into Gha t:L

~Thi's prevegﬁlﬁ,ﬁg 5‘1?@8 rom’ eatl ng up t stan and the
.rolts from \A%Bene.gad%taskwhméfh&gn é&&hﬁﬁ@dumd ﬁ.tent:hﬁs heahe Amq%araee of the
vantdgesi S sabhdithail Ree eI6ves thah Aitt 1S BHtho 6! ERIA-3080Y6 CThs pYevbrtd TAE 1a fbirheling
~slight, whiugiheaRk 62hé dill @Fd &l theQoll From waaing qulckEythiviy softénad dnded tBsheat Ancthlr b C e
quality. | vantsge isoblainedisscade sdakaiforinktiod afldvddritry Sentbemtileds ight awhivh ivlaked itfeadier to pro-
manuf-act ur idueg afstip mithé Bavddse edrface qualithi ch a | ow 10 carbon st eel undergoes at

. I'east one r olltlis tede sotedfbatiER-A-094 118 dipeiosas aimethodforgeanifectyiog forriablersjeeiainavhices oy at
.a formi n?’b%@eleﬂdms qtbs%mtemﬂhgmifﬁb?temmmmememﬂﬁ@ﬁem §0giC ataform-

. recryst al | ingzata chnet ieeathan 308 iper sasprd and i theteafter toaryeipllisptiopapnealed. Ahjs publicationsplmes-ons
for carryi Hepsdimcongditiops fprca Y‘@R%\'g BQS%MPW'H@F WP’ﬁﬁ‘B?’é’"%F@é?d RfgPeAties, but
“desi r ed prﬁ‘v%ﬁ?t t'°“l5ﬁﬁm il ff° fmape ‘B?A"‘tarﬁ?"‘i't‘ﬂ f"e’cﬁﬂ'daf’ "H‘&g ’%sg'eel

_. s
proposel | m’ﬁ"és’t e 18 By i & A 8F“§°’$'}?é‘s%s‘é"'8 i

:

fproposeé hi

[+
proposed met ét:éorlo Behoted hat &ithdd iktSs Fn%%&g@ﬁ%?&ﬂﬁ.ﬁnu?afcmm% thﬁS’QP&HA which! ty
Wi th a congigalaen ndbtgoed BlieY s bne g stadd ithétei &Eﬂd Edob@khdlthe}6a- |
is also to &ﬁ,dﬂﬁe@ bri Gt hot fesSTRb145% 4hb 8 forAf ﬂte'of‘n M This pubhcation
nmanuf acjur toagn|§ PoRRRY the 8JnBBbns fdr Bar¥Yig@lt che iRy MR MY esare itk & RFrEkBR Steditwith
| east -one Hédiréd pighefties Aobd ot MENtILICIND Rlaflifdtiue df RREEbIdEelR @ Borltifious prodbes. AIRE, faN 3-
- point, at thelrdiing elageOdt thxl publizktion B progosstl highForming rabe i Adt BaNTPGLbIEWIEh th caBtiig rate6fs
ot han,300 pe contimmoschsting ashineustd is practioeinZ(rodudtion imal y nentions the conditions
for carryi ng Themetbodin secagbmse mivh the inyerdibragpeunies thab the desired wormrties pfitedbrnable eleél
Wit h de®i r mdy gisodbp eltairied with ¢ metbgidnswhinhia iawerstrip@xit sperd anth aesbeiafed with that, ajowerferiving
steel in araadnused,andis whiehip eambinatiinaith a foweringjatthe tempe gnd:syesegientrpgrystallisation,
‘publ i cat i oHedesired %S‘PR? flesand inpe H“'?’Gld?ﬁ"ﬂbf valie @re plafaipag T pinggjafoligweThe pyalue
~casting r aflankigd va Uﬂ?’P‘?ﬂM’G%‘ QSI"F"h M’Fﬂ&ﬂ?ﬁ@mﬁ‘%‘g&‘qeﬁa' %1%11" grystpl grientation and
product | on?“ﬁ‘ unt f 't:ﬁté”"rﬁ’f APAeBT" HERTiTte "f‘ﬁ%lt
“the des¥ref! ‘WL Beé° ogi:’ée heshgqiﬁé i ned. i
fi met hod I r%r é‘ﬁé&bﬁ %ﬁﬁﬁ@%% é%v o:ﬂ rivin force
‘I ower f or m Eﬁ}g& i
the tenper cwse;swa 1 f'émmtusrf&smﬁm 'ﬁammhe S ik rgrs
anditn gar Bﬂh%h%m@nﬁQﬁésronlleTééaJeWaRﬁd’oﬁ‘erP Blobdaswherdd %lbc%tnﬁ%g abpbi? o é"r'isult
~fol lows.  ThRhdrmaroréindntia Helchatl IuteideliB) exarpid BtARIrdi aribd) The Wecundhde@f fAEVEGEN
t he anmount redécesthb Ririafing triving fofoe fot feciGEthifisatidn, £hd k&t @ hegativeafisht fthe rvaRERecotbry
.material  wstalprogest Qéfined hytbmperaturs and tiseipassage df fimé. dhusyecovdry malcbieisappreséed ®f mdurinpear
Cin time fithetimb inovhich edeavery3tay codur arivialislocations hesiestioyei; atdhvet satrificsrof auadbi foateenystéllh e
nucl ei 40r sdtie THiEssgnpfian lakdsdy the higiaforraing ratecs propased prpothiof Hie abdve publicatjbrts ERRS Ut
by a rol | i A4p8eeeERAGIPIEE: di sl ocations in the steel which are the driv-
_ingwForce f orThe metheddn agcprrange witlythe invgptios isfhrger op the assyaption thatihe gopusTeneaof rescvery as
- much as ogfiei’ﬁPE'"WQPma%b‘tﬁ“PW? by igweringithe %B‘EEF“F?J?“” ‘Fﬂe’ ’E'F ?k%T"FPP Then

"'orlentatlog Wg

Lporreqen
e ttt%fﬁttt;zf o %ﬁﬁgw m:g;g r'dg
‘the drivin &Ie:fwlth - lue 391 %'\% QJE%&,E, erate
reault dogeéa Mﬁmﬁ m%qgmgﬂlgsﬁwﬁtbgﬁ é%gxﬁs @gu&s E.Bt. P54
: d i
grain hoUNOATiERS be AR HAEEHETEHS SretlaniE Ry D & st eﬂroetmmamy dkdobNG

force for gACEPAISISUAE RiwhiRcontiivtusTast BI88 isduljétiha td a/BbrRtloR Féiling Btagd Hea fombethtie

" Recovery | 6 batwBénB0ETandkab ABBintaYa folfifgp6etiokidblestRant1 560 .ﬂaﬁwm&soatontrbm@staihus

- recovery nke/ rolify WHitp Bddfg 826 Ibicahiei ktdwh florh I8 piattit® ofihBt roliing Oidef thE IR Tsiip GreysingG C Ur
and di sl octthednathdaicof EP-2E02264d6 a rlling teldactismefmbtf16ss ehan 1909 isxrheditionfed whits Gigytaéradith i -
40 satsF onthéiviling speed afipver 1500 heindensires thdt the defoimafianwinthesgest raguitingfeonpoitnadssitbrinig
—-bot h of t hspregd ewessjgsettion bftoanteeiripARoliDg SppedsGand thts D gkit EpRad B8 . to 5098 myreit &re d
.in accordapreresed-t h the invention-is based on the assunption that the
“beeurrence ofSuphdighvalling spepdaare ngt qogpatiblg yitha B[g‘@@'(ﬂyb"ﬂ@e@g&ﬁ"@%% ogspling roARRIRG. ng

the tenperature at which a rolling stagg takes place. Then the formng rate

-may be reduced sofar thatthe rolling speed as regards the anmountof rolled
Steel corresponds 45 to the capacity of a continuous casting machi ne. By
 Subsequent heat treatment, recrystallisation may be ini- tiated for

. obtaining a desired revalue. This assunption enabl.es the use of a

cont| nuous process. for the man- uf acture of formabl e steeI W|th a de5| red

Y



E:-t.he rret hod of ‘EP- A- 0226446 a rol i ng reductlon of not |ess than 90%|s
rrent i oned which, together with 55 the rolling speed of over 1500 m min,

... ensures thatthe deformation in thepgtspesrseasulting fromrolling is
suniformy spread across the section of the steel strip. Rolling speeds and

““thus strip exit speeds of éjgg to SOQ@G‘ELJTLLE SiifY rRiaeR.A prébleatwithihigh strimexdti ng -
uidestare @

" “speeds  ar andereted me yitf) the iahthenabives niay alsh damege the
--casting nerepdaiethaty @ strip:ipndy ing .dc&“aaitﬁhimnhlesmevdsndmomﬂéats‘i‘H‘ér

O

“'cormonent St Jatefore, 0 aPRA - SsonoficBllyabuibss afiightpradiieiian capacity TR ¢
'speeds is. W&tcoﬂ ue'g{? :,ts éo §Ev$gtréu|ﬂ‘ai>|¥ foSémélrlaahedgmslzad gteriwhsks. ar e neF]zded whi ch
thenseFved™® joif thelsiip exXil speeaifatieroliingris la*?dbﬂ"dt"ﬂ lion N9
" q,ﬁ &nBdNing theispape xf the sifireand guifiag He BTN

~»0ut- rolli n ? eni a| hot

“.costly. Sbuit 1 B B pBgib tcdmitthe browt’ mthmﬁ‘wﬁk@@dﬁ mﬁ/

“a high pr pimen..ummwﬁmhem.s 1 ommutthe R 75 o A

- sui tablge tmggamusw froe Tk eagedoumts nstcmmwsm“w

I nvention R Sthicaf bb tunsipaatl trafinstafiationpy ’F?’PQS ggn j; ymar{g,ﬁbe re

- | ower exit sneﬁéblbm rbling coroiriaest acpisality phtedyuct Qﬁ‘d dafried B paitly i p

- and gui di Ngnge Mavhich bétpeeniwary Sl!VﬂEedP‘ﬁ'S‘E %H‘?%’t u |o ga és 5; 1o (HaQtebiaied fiottes

_.that |t | Snpempersiue range drwhic PPM““&Y’?) 16 Libdl ie Wit Ally redudae.cTelie eplitting

¥ conventss onmysteltiod. This thersforesplits ‘%R&‘erﬁ“l'ﬂe l o % L.{l&efohﬁors inlliisandsivairyleg autthe ree of
“the mill tisadhigveddyr instanes iy Plagind :Q‘E rafkifeG4nga@ mavhichrekstaliratidoreeeyiss, of
a ship fr oductidneAnagy “@69@&? ﬁ,mndqd,roég}gq.mutbbmgnad\asaedcmsﬁm aGRE"

process w ltiHP‘PSE‘NGP m an fnl“mmﬁﬂ@remsﬁ“sm[mm gj#ce 4nd in the range in

Cinstal | ati## i do ﬁﬂana’ﬁé réciss loartl ohithe b Shape;possibief o

“the rol®i n\j“ o tbﬂanr&fertfee&hﬂ!‘ellmnemgmxﬁmw@m@ Fé‘deébﬁf

partly in a s@ gsdwatewa d6gen Jmtmem%gbggg?é?"(/’e :

stages thed reeﬁiacv&k el térapematunsiol theaange

i em’ér at ur ntlc Fl@ Wbe ShHEIor MRSt ilzgtf’e m?am {abou t hthe
princi ple Lﬁ&@%igﬁﬂtaldeaucﬂfsl rg

~t he :t enper %tsHE&eJlﬂﬂgﬁnﬂdﬁoWW 809eC toppRsgx. §56°G: éﬁ*PﬁSP 1°¥;§“1" Yorl ucec?mf}hl
-splitting ippcéba HiAumgaistiythatisufticient diglodstjonp F°&I?I“ anneal rslti3§4t§ll kexbhde@ta tem-
between one' Ok a BikiRe Mibthéd fericamying sEhe gy ?P%j'; %g %ommymeage
-of "thi s enpediursRnbetwedn Stgfé% ;‘r'lldﬁ()%‘;ﬁ?“‘! r aPn e n Whl ch _
- r.ecryst ad | iofidutat @temperature ooy orl WitHottGinhealiy, the rstrie ds
“and ‘t'he rol | iinghe ipreption PF%QIEH'W rnafE:P::éagétctrs %ﬁ@bn b8 sukface ¢f the-strip.
"di ct abl e wibrdughy fecetempRERYP aﬂ ﬁg&gstbﬁbdéhbﬁh:tmarmaythen be done faster
‘recrystall iSugh b"@‘ﬂ“’f‘%[k’@gt gﬁﬁ@gﬁmbﬁa\t&@ oftfaiwehn 450°C and 300°C and
‘recrystal | |3§§P‘P@ﬁffl§l9 [F8InRE infexse mbstly dispanses il the forr eredge
strip Sﬁﬁpéhm&db ﬁﬁﬁofltr%farh\ablem eri al propert ies can b
-i-nf | uenced. °°'F ,ﬁ, UJiﬁdpﬂuttshi%t pitieea] it is preferable that tha §iP h:dmla :;'s"
‘Tastrol i ng s AimbrSio iR FRIpibRa tqporomprising Hydeqchlary apid '°ci swh "
Tow r-val u en ﬁp;h@p mgymeaidadarafmghmemmtu byt aiph H@"ed'a‘ﬂ'ﬂ “é%l"’?:’)a g -
t enper at uﬂi‘:ﬁ%ﬁtl{a orlg/pfRing pank @actionp would b noe egf r 1§ thalagtri %atg&&ﬁ
not nee Qetaéﬂaﬁa odiencofalkd mpetfiadrin acoerdanse with the i mtl ﬁ@ﬁ talyprdcesd N
t hen corres a,tmg {hegthﬁieughghtﬂueteﬁﬁers@@éph‘se%ﬁﬁhﬂétﬁ ‘sl t{,ee\sm%Qnd s096. h
as iy’ neede%@.@&@&r&m@&ﬂtwﬁpﬂﬂﬁﬁ' a'ﬁf? ﬁgm%ugﬁddécemme same
sel ect ed i npy fupjecting e srip torre- eaulpwzsmvgﬂ? may °é{21:|q eoggﬂp, ﬁ‘J"{g ldeop/iravin[Buidte teautliing
t enper at 441 €6mé this prezente/flowfingsraseuerdng | f' batsd Ate sua Bnyodissoived
di sl ocat i ongednaiomit is ah@#"ar“a%"efP" tF'% "S'f'éﬁg bggfb dri%uﬁse‘éaHnt gréds avorking latthie stegl,
carrying oubarbdme'emm@dm"% f@,ﬂg%ag,st.faﬁée ofithe breasti p@t. Re-saliing Pass
at a tem péewlings theppccyan g{egﬂ.mpmd ViFilé ia agditieh exraliitg)s heneficiat for
i's anneal ed thesdvag %ﬁh tdﬁek'f"?" ¥ eé} ctst RS strip¥Rape0nds at a tenperature of
bet ween fer the rawa" mae 4%\4%95 bpBfPértotimer bithehetbed iR aRsEAToR) “btPe tn-
after the rec'é &’,‘5 dﬁrgbyydhmOGErquF“i@mﬂ?%ﬂﬂR e °;(:
tenperature’ PB éi ot %wﬁ&ﬁﬂﬂrabsauagaam Thib aciewessin pXtig sHvapta rL?:rﬁ
surface of t ) ,mng. ﬁyeersschdammeshensmmta@eoh a%?"@ bea ‘:‘;ed

pi okl i ng or pﬁﬁﬂeg\ SISl datt e gD 1 Ef;"z

y

tutmy

efficien el bidinient Grehesetliod in asodufeneryiin thednvantion [R5
bet ween [ er rrLumwler% A i§ feaB®d awpedamoﬂomeeww‘ﬂﬂ"g%& ?“

c¢ar bon di SSO{onstebHnﬁoowsaemmeyddﬂfﬁgémg"a*‘ﬁ°f'ﬁ%s L of cement i te
whi ch .further inproves the formability ofgthe formable steel If the strip
I's::not coiled inrediately but is first pickled. it is preferable that the
strip.be brought to a tem perature below [err] before inmersion In the

pi ckl e |iquor conprising hydrochloric acid. OQ-her pickle Iiquors are known
i which a strip may be pickled at higher tenperatures, but such pickle

|l iquors are weak acids which 40 would nmean that very-1ong pickling tank

between



“the advant age that the nechani cal properties of the steel inprove, whil e |n'
}addltlon're rolling is beneficial for 50 the roughness and nmakes it
-possible to correct the strip shapepoBresrmsmeri al output may be kept high
.by a 'speci fic enbodi ment of the method in accordance with the In- vention

: which is c @ﬁste? erthglﬂzth M%Lasts@ﬁu&& H&/alb& hpfhg Ha g‘al %ﬁL Ng of Q tenite and fernte
anot her s pegid o PN RInEBFY evo ted by sebcting
provi ded wige n@eam@esnupe&mmyespen@hue%naﬁsnnesme&n@&m%mnﬁ uﬁ@ﬁage that for
~the-sake of thifingARPlabteadiihgdbwhttid diSteRiitdhhddGrahstar Ak at aPpHex)4508C ifoAGnartbridftic piese, P
i's. teken t AhighigharfalafytanTtiergolirg dova Re nebissdiy tb acomdiish theddsRetRranshirvi&tdn adpendai Ch
recrystal | sfthe eteel acripssition, sheGifijaly thé Gontetdn 116 btadl bi ianbanesd, silicary Chrofiym aibrolybae-
avoi ded. Onen,andih practieal applitationsamotntsth 100PGIsece 1 000T/der: Theaultio Riod-phaststridage of

i nvention fegritecérdnectensité prediicésa rogtexiel thal femehines bigh $tneggth witkegosd fornmbiliy. heated to a
Ut enper at ur e Jhisigteehnith g "dugiphise’atreictiire jsrof itsaifiejknolye product. With theenetifod ingéardagcepNith

“bet ween[ ee]inversien tisprodust ey esmanulacturatsimply an gk low gost The melbpdin gpcerdaos wikk the
than [err] '“"Dﬂ?'\ heg the Q%Ftﬂ tf'ﬁé”é’?‘@‘éwd ithe strip is compasatiyelyioy. By simpiseansthe shinmayag
~wher eupon g FOHEYS I %‘8‘““95 'é‘t'i'.feq%'PSB%“‘“PWeY‘PPéat‘l’F&t’&? ?“3']““’&5?1 ed avidkly of
.austenl te ' of,. t he voI u of tq rp :
in t
e ol e §E§ gm hﬂ%‘ggm o E Eﬁzsﬁ, i %E% gt
tenperat ur g ﬂ&@e Presiitt a8 o tQi T
steel. Dur DA Jaan orfo@ Slthotheht ¥ e raam. w.&. tﬁﬁma.o
appr OX. 45({{dGiabi8 Br@-rﬁlumraﬁd?tﬂéi dobiéd mﬁ‘ﬁ@he r&hngt frel I%Ilm'fgtcblﬁ#lbtﬁg lzdéh éi(ab he

~-cool'i ng dowRtirsdh Righ@mpsidare ¥nd 42 A6 6ORE rddiddd WiiecorBarkivey Wf&&%faﬁ&msw MBans, for
dependsa0oneiahvple bl Gging; Piaseii dr rdlliflg. BY(Pascleliuciha theysldblut a B ttediperatufe, blafrably @BoveOf
-manganese, 119040, the lotal Gdimhingrensrgy astliratind solasiderabiylinitedd A @reiréduption &d & thiztkness of 5 mm is
.appl-i cati opmsiblaounts to [err]/sec - [err]/sec. The resulting 'dual - phase’

st riggt ure of Themethedin acqerdanas withiba itventjon defandes highiegres of aaliabiiity from even qo@BonAntg h
..strength wpfithe qposselus withwhish ftistcgrriedout. dn ardes tol praxpnt broductief camming epsstandstif thrayghone | s
- of i tse®f EinslﬁmevﬂwG%G‘WWFW"FM“‘}H&‘NBGI“@W %%%Rﬁ?@ﬁﬁwmel‘ﬁ for (pmperary stor-
Cinvention #9%isordar ey thamethpdiofunnma puchasdp taqnpgpsibles (g partipular, for the ppparatysg yehich
“nethod In 9!!%58? 'ﬁ%%a‘\nh“f %dH%"%QﬂVM’PW pspscafiadicoilboy farfemporarily ptaing@giab. whether; ¢

Fromthg ?P'ﬁ% vﬁ%@ b7 e o PSR T DT R Py o o0

“th f d
;_- -enﬁéﬁf‘m 0 f ﬁsﬁgﬂ,&g&“ e ;f;g@ggg? SR AR Bl et e o R 0
“in-that the exa to 6AR ma@aaps.@n@foa&a»wﬁg Bt tH Vo8 It abrdahcs it t1id in-
-fenperature agnmm ch east 90% of 'the material converts to ferrite. It.

Jis fourgd thatanbﬁirb%thé&wbﬁsﬁipBétﬁeeﬁh{eaérﬁvaﬁnﬁofmal’sﬂp BRtheQhdt dllind stage ANdARs Haflie
“f r om aust esrittiestrip @ftdr fcrybtalisatiofcThea/amk §idds tHaf iRl ANk mpeiRGelin fREngSfront dpprokRbdr0d
“in accor dapapprod. 700°C; khe yiakls gindsititiT-vilSe sffefreagdtalishtivg thorh SpprdratL0 tb Asprox] 200 TheFigure

. pr e- i educ eshows thrdelvervesiontheed differant corobitaltiensrobétiin spged aprhiemiag tatecin adeoddarsawitigthe
.conti nuousfotemingidatg: t he slab is still at a high tenperature and so is to be
= pre-reddced with conmparatively low forces and sinple neans, for 20 exanpl e

“by forging, pressjng or roll - reduci nggd Husd @ high

 tenperature, pre y abovMe t ot al m-rm%'errergy required is

' consi der abl y limtgd. A pre-reducthgg fn?m@nt hi ckness ofigp/g8d s possi bl e.

- The netpod in accofdance with the 1nvention demands a hi gh-degree of

~availabrlity fromevery conponent: ghot Rgmgpparatus w te20sde It is carried

~out. In order to prevent production comng to a standstill through one 25

" single part becom By defective, it4D® mimddvantage to iIRIRRSin the

~apparatus conponents fortenporary stor- age in order to allow the nmethod to

run on s Mieknihe figureitiPpearQfidi btbél Gpes bt whRA hd rédlirdhentsloPhinbrl MsquiéhRsAtsd riGlub\ére Ch

“roll's the madines betodd at & high ilimy terigbratiié, afich the nitAeABIPE Vatalised b§ s dwalhbatdontent.
~coi I box  f oRdwaNgrctighrivalyeshhisybb BéhieRedsdt abmpalikivsly 16w fofmilty rate @hdiowl siEip speed by sbleeting

~invention ailoWloliing tsmperatuteland thediéadting yut veasyswaliisatianenhéaling at | ve exanpl e by

“ reéference toAsbwvelt shoivs) g bigh i-valusimay 860 bechchievied gisa lowFiolting tempesatige grdaidrming catd of g

“the quaki t Hoiseeat p etrimeneedtes R0 hrint Méfemnaxingmext thickngsstob hvomatis rogrespbnds ks dasting

roiling stratsefGdniminSuchacastingratefieawithingiergnge efcurrentit dvaliable eantinupisgasting ingchiaps.

_exanpl e of Therassumpijen, es expregngd lifmsehefipurvesnf Figal: F?k%g’@ﬂi’!e g qeatinyeLs|piagess and the

* accor dancePainti#l assreiatedadvaniages ip gombingtion with acpniinuoys eastingamackiee asupadin BrALIAS-

" between the tenperature of the strip atsthe |ast rolling stage and the

“r-value of the strip after recrystallisation. The x-axis gives the final

“roiling tenperature in the range fromapprox. [err] to approx. [err]; the

“y-axis gives the r-value after recrystallsation fromapprox. 1.0 to approx.:
2.0. The figure shows three curves for three different conbi nations of '

strlp speed and form ng rate in accordance W|th the foll ow ng data: 40

~ . . g 2 -



2 , 300 Mmn _ 220/ sec 3
400 mMmn : 300/ sec 50 Fromthe figure it appears
that steel types for which no requirenents .or mnor requirenents in r-val ue
are made may be rolled at a hi gh EP®I370 BtP Blenper at ure, at which the naterial
recrystalli ses by its owmn heat content. However, hi ghfo; vgl uggub X'gtg?de'g
achi eved a ar @¥¥nipfel i émbodinentanfian anwa 4 ting
2 Tow rol | m%m?ﬁd“ﬁ%‘,”‘;@dz irloRs1a amuisly §0ef acontinpaue meaaw?qhg'E{fP'BX‘“'°‘;:;;
anneal i the M 12 tArB6YNS cadtingipigh™ 1t Thealab 83 Fmsfg'%ﬂf?ﬂ' ge"&lo
rol ling qng;ﬁ; &W@sﬁiyérsmfaﬁd memgurnedtfrern@f"eﬁsa‘ to i !ftd Y 5 & gscggg
200 g mi ;K A dieli Wmmﬂaﬂnswﬁkmhﬁi“g I is Ate 5_ SAsRenthe si,p;sa
casting g@;,ﬁayqﬁe;&e&r{-:educ]ad ini the figgoogmil s@a%ﬁ 'ﬁ Hambg¥Rizingge of
cur rent | Yoo By hédnb ef tiospoling u‘e@%ﬁt'efalz?tﬁ“ﬂ §W3@ﬁl 3009 and Ty,
expr ess efack N8.tAfer the homsigerizing fgaacs {Eﬁg coﬂﬁ-}ﬁ.&tohlvﬁh Ehe(Ruatidtionl epesd of
process ﬁﬁdcmﬁ@npe@@rﬁmdé&egﬂﬁﬂ%& fi %dv ages I n conbination with a
.cont i fauotie contivudus gastRe At &80, Tvo four-high nflll sBin@s haySoriistapey 2
shows a norFhp h?ﬁ‘qga'l'?"é‘é'a%?érfmﬁaaét ﬁgmhﬂsn;{ﬁ?gaﬂhe ffl sandsaiPpad 2 dpes netfie in the
car ryi ngbeghosan{es @gﬁﬁﬁcﬁ%& hciykialidationarichssrof stedil bpging. 'fs‘h%"\ﬂ}!“
Cund sh_ Yonbror s bate e tvettt o ekl ol evriintion e ot apeen g"
moul d_12'37Mee8 e"" Sldef Wledd b Péinekding FREN6 tolh 2O &&eenwmlbh e#@&Wﬂﬁg@Fﬁ o
t he n#ul §* oat gj Wme,gﬁ,ogfremsampmﬁl@e i ing man
vertical J p,;,mqmb@lmuglzsmm o axgrip25mish p Epal wcmqis?f Bptws °"A” \%lditﬁb ol
dr awi ng. .qﬁﬁﬁn Proft SRy 241dbthe ihotgalingothg stseeneed ﬁdﬂ‘fémah aﬁ}tf akhfils B8 for

t

i}

wat er | et gnad\2o@8.25 efdcad réduction otdyerids- THASFIAFS diteanbdogar e a
mil g4 ar}dcrgs@msa.os aaReling tooubtaind @slreqfrtve'rl f%' %“% ah7 fasearabiat by
means of i hticalafterghd estinglaprarates 26 for ooy ns Q,UQ ﬁg}, cthra thespanat'dual in
t he honbgapacky G down the step &%“fﬁﬁtf'@“ ﬁ ] ] Hb Edofid et for tdieragaingtantias
a tenper afhases siepl. Ah@omdd??g@‘géf"’%ﬁf on Y| éj&ar nj apgafituse9iaralie removal of

t enper at uis elidyeid iy ageqy emﬂe?ﬁ ‘éis lggr divingahe Kripieh eRfITEtuatTh iotretwee B 1% he
pr oduas i othe orkesgaIBfoMtYe e A 'g’t' us dfoea diridGh JORG leer.onibities ripNTgeAsting BYE| ap
is then tméﬁ%m#clmh "“ er LA ?5 2P an oiiiin. A@bilinglapppnatusi 33is posidengd afes efor
i nst ance Wey kerige %z'?ﬁa S the ﬁedlsg,ptaéﬁ@r‘aitbﬁingtrﬁawme(ﬂlthmg}nn mrpRercyt 98 2

the ml| @eckpeem oes not lie in the vicinity of [err] being the

t enper at ufesreEIE whi ch t he recrystal lisation process of steel begins. |f
the ro¥ling temperature in the mll stands 19 and 20 does |lie above [err],
recrystall ﬁtﬁgl on takes place between the m Il stands 19 and 20. The steel
sheet 21 errergl ng fromthe roll 20 is then coal ed: b n05

i nstal |l at |10nM2;¥.oéfarmehﬁuﬁmfuaetaﬂrcemdﬂem'Ehhﬁfﬂ'“}ﬂSFémP a§ h%hegé)&lbb%

pl ace guri Ngakdi.8 g whidaxib ahmec@GP'é'ﬂ"%'Fé‘é’F" g,gb gg&dléafaomut
by roll's 23 gaind4 siabibitesatran FQOpNQEF"‘WeFﬁa “r |‘s tg st B&h, vaRSmAteral MM
and 1.5 nm A4 relling Hotteiparatire plifrefween 3002 aoz:l: eff %lmﬁr o o lagst o Tedudtinistage
speed i s | ess doinartedio®rip, rﬂthat“)&mf’@' i¢ rtﬁ Aok roffiot@ss théh, 1200 @B 4
ef fects a r eaithathighness reguciipn o8eMpy oﬁl s sa" renq-lxoql gRo-BbOAUGNCE. heat i ng
appar a#us 26 ahd)lﬂ“?@“ﬁ”éf?f’&’??'ﬁﬁaf'?'btg 7oh annea i'ng to obtain a desired r-val
or 01 _anol et Lok L SRLIANCuimaPksins s et sor 1P ST (5 IVt er
t hé” “heat i iy or cooling the strip 25, The coroses gﬁgdua;oh n
27 has suf§ Ihﬁétﬁdatm SRGAdHCE Wittt Taimdair CHsVA WE‘PF&'“é’ter'PPW pf ‘)‘; ctlo @cages
strip obtal NSyyes 4Hdd® cafpib@aebartitin atemapraturerafgs inyhich L& BssiveFddas | .
A secorfﬁl heat haigesk Al sdctystalies ard ﬁf'ﬂ?'ﬁﬁéﬂa'&?t’?ﬁ’ef’ e coo ng i nst al | atlon
for 'overageititg'stagssctne sed sibbtawiety %P‘E"GHF f%- apparatus 29. A pickling |ine

30 follows the cooling apparatus 2 he r“ﬁ‘ggmakfogfbe%coubhawe@kpd%aﬂsﬂﬂde
from the sériMethpddo peoydap i‘": . one a&v é?? gdbed dig obdie t@échla\@ sald resgysiaiization.

reductign of feteERd- 1Y ?fh n eI ectrochenical cel | may be #mg‘q.)
for putting a ‘Rﬁ‘c} ih Q&o dQﬁ/c%Rmtﬁ)Giaﬁmi hrﬁerSsh béfare baihgcoiieskihe §¥ip i Wé‘i"e P R§E°

exanpl e, a“zi 8 s at ﬁg{ggrlgmemdt\?eeﬂomfaam?ﬁlﬂfq? film A coiling apparatus
33 is positione ter the el ectrochem cal ce c ht
strip. Usingg meﬁlb@'ﬂrabdbgiammhth ﬁ@l@ﬂOWQW“étWWeE'WQ‘e@%MY i L@%?ﬂnp e én‘(?esils‘?&ebd

| engt h.ss30 Cl wmmﬂeraturh/beld)méboffbr the manuf act ure of formabl e steel in ;ﬁgﬁx
formof a strip wth a final fteiCanfealiiy the strip Bribcbught %o N
which, in & nM?H@F'W‘E?ﬂ'?PTsEg ‘%3 ééggjr:\@“%?e%trggcess stagges nol ten steel is
continuously @grlureqhpgweend q%ess tﬁan 100 nm t hi ckness and the slab is
rolled into the strip, the slab is coole® down to a rolling hot tenperature
of between [err] and a tenperature [err at which at |east 75% of the
material is converted into ferrite, in that the hot rolling of the slab
into strip conprises at |east one reduction stage with a thickness
reductlon of over 30% and has an. eX|t speed afterthe hot roI I | ng of Iess

A NN



7
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~[err]/eec anderfiter r]/sec is cooled down to a tenperature of less than [err].

. 14. Method in accordance with any one of the preceding O ains, wherein

. _,bef ore hot15y Mettiod i acqeedardeish any openhiha pregeding Cleimsyydemgin theslabis PW?MBP@PP‘PQ and
: eraturmdqﬂm@ﬁhwtwlﬂwﬁmmf%f the material converts to 20

fmﬁéiéfﬁst 9?"‘3 e e fefisia Beng oo VR aBh SEEVERY Feste P  ng

terrperature sft od I n accordance wrth one of the preceding clains
LCONPri si noyzf Ivetivl nrac&tdah&rmﬁ cldimy16 Wh&BiA BR siab, whBtBer@rrddudbl Otifel, 1 soRdtenipbRBlin

- 17. Method | asacamedeimee with claim 16 wherein the sl ab, whether prereduced
. or not, is stored tenporary In a so-called coil-box. 30 Patentansprfche 1.
if'f_}'Verfahr"’aen zur Herstellung von verfbrinbarem Stahl in Form eanes Bandes mit
27el'ner EndcRatdnganserfichei - schen 0,5 und 1,5 nm bel demin einerAnzahl von
f';ff';kontr nui erlich aufel nanderfol genden Abschnitten ge- schnol zener Stahl
j?.f"j:kont i'nul ert i Yarfahgenczuikisrstelipng yon xerfosmbamm Sia indiorm sines Bapdes il sineg Ruddigkagies swin
“owir'd ugg di e%‘Ef‘QﬁF‘%ﬁt%‘“’M i i Agzablxenientpuiegich ﬂ?fe@aﬂ'ﬁff? "é‘tft‘é’s‘a'ﬂ'ﬂeﬂeﬂene

“Mar maal zt enp&fholzeney Sight Yierich e'oe la © gegosp

m rndest éngm;)gl 0 ;égg‘r ngg %% i r%, 'Hrzt turvon zwrschen

: .unt er gekfr hi tUn Ize% de%al X rtr?mﬁes n a %51 ﬁ?
enen Redukti mﬁ

und i e End emé %%‘E‘@ SR &mﬁﬁrﬁ% %Rékﬁﬁglll ; ﬁ%’%&ea

“mmn hat ung [Qgé(gﬂﬁyb % djppfisnach der Rekrlstallisation auf gero 't vvr r
Swobel Tt r( z 0-890) x %C) [C ist. 2. VerFahren nach Anspruch 1, beI
- damdi e Baa:\dalarmn aehfmegrvehiidi gkei t - nach dem Wal zen geringer als 750 n1 mn
ist. 45 3. VebplfdamrdbrlBanﬂagwamefsqscthiglteltmd@rde@ Wairanigaripger gle R&mwmislisthnet , dal |

- das V\tétf""ze_nP eine Mehrz v n Reduktronsabschnrtten aufvvel st und ted - weise
-~ in einemTe

e e S :E%rﬁhsz‘t"rrtr:gr:rreu

rekristallisigr bsurnﬁt"‘tsasrtﬁrza%nt.n o
- 2usger Wt il el B S ermr, Anenam rf' Jr?téfn"
.'Prinzip nicht Pekristallrsiert. 4. Ver ahren nach ernem Ans

. bis 3, dadur &Erign@adzemenldactnsprothb 3b8as Band fOr mi ndestens 0.1 Sekunden :
. bel el ner Te rpdurchigekennzeichnet\tiaiclaeBant fitbiadastads @ﬂmﬁdgrelgii elifdr Tampe@tur von zwischen
IR 800°C und 900°C gegluhtwwd

.85
§. \Verfahren nach Anspruch 4,
. dadurch gekennzeichnet, daB das Band fr'.ir eine Zeitdauer von 5 bis 60 Sekunden bei einer Temperatur
von zwischen 700°C und 850°C gegliiht wird.
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-:“-_f:":al ne Zel.tdauer von 5 bls 60 Sekunden bei eaner Terrperatur von zw schen
." '__7_OOOC und 85000 geglrlht wird. 7 fgp&®370575B1 _
2AADLDE 1l~~~mm s 111i1112 111D DI EP O 370 575 B1 ..

Verfahren 8&,@@% g\raspz} R994ers; dadurch gekennzei chnet, daS das Bend

~ direkt nac ﬁ%ﬁe.é\{ﬁ t, dakd &‘sB‘Eﬁéiﬁ%ﬂéd(qBgH@ﬁiﬁ‘JnQ@ﬂehﬂéﬂiBeéﬁﬂﬂer&m&%Wc
owird. 5 7. gofRchBdiideEN nach Anspruc urch gekennzei ohnet, daB das
. Band® auf si ne Tenmperat ur von zwi schen 450C und 300C gebracht und dann
_;-i-auf\gerql | t7. wiverfahred naclidn$pmboh®n nach Anspruch 6, 10 dadur ch

- “gokennzei chndedurd] gekeparsictBat dafdas BRnd aubeite Tmpar@ini vaim ischerf 4507Grnd 300°C gebracht

5’,'_TenfperaturunPE"rWﬁl‘M"&@OOC gebracht wird. 9. Verfahren nach Anspruch 6,
" .dadurch gﬁkeg Ichn ggﬁdas Band di rekt nach dem G i hen auf sine

R %ﬁn@%d‘ S o R el e mar el

- gebei zt w rd? erfahren nach eI nem der vorangehenden Anspr Cche, 20
. dadur ch gakenefdhten RahlansgiatBsdas Band nach der Rekristaliisation mt el ner
Nachwal zr eduldadufen gekennzeitinet, dublasy Bdid direkbnbéhsierh Gldie A dn@Tempeatdturvhtértialb Jon.80°C

- Verf ahgsen nagébrachtvenh der vor angehenden Anspruche, dadurch gekennzei chnet,
vdaB das’ Band mt ei ner Oberzugsschicht versehen wird. 25 13. Verfahren nach
- el nem der oV @nemewemﬁ%rgwﬁmgemdenﬂwv@n- gekennzei chnet, daB das Band

. ‘nach dem War Ay Eﬂﬂ‘eﬁflﬁ"’fﬁé‘k a8gesPand geheizbiirdaut sine Tenperatur zw schen 750C

‘und’ 8500C,¢ ﬁer%rL héﬁﬁénAﬁEdrEéhgeSChW ndi gkeit von zw schen
100C/ Szdm(] 1%&1&1 SB318 héh 4br Wﬂl@ﬁk#m%ﬂﬂerﬁﬁ%&z@&ﬁ%{%mm-

- wrd. 30 14. seﬁgﬁ{,aarmgrw h@wggm"ger vor angehenden Anspruche, dadurch
~-gskennzei chnet, daB di e \al zpl atte vor dem War mmal zen auf sine Tenperatur

..zwhsehen 32.0Eerfahdne#dletneﬁféemeramhanaednbprnlraa, sich m ndestens 90 % des
. Materials | ndf@tch mkeunzmlwdedlaﬂdaabg@hﬁtlehbmﬂbmzpﬁschmmﬁeahw@n nach ei nem der
. vorangeﬂne eQ BI‘I I c dadurch e enn |chnet daS die V\akzpl atte vor

I; .:dem AbkOnl

e 'e nen o8y %,;%f&% e &,r,g m R

... Verfahren nac Ans ruc urc ennz I'C ne daB di e Wal sz atte ob
sie volr eduzv&r&rehaacneﬂaﬁam&&tgehez\eéntmedrmel n sinem soge- nannten

7 'Spul enkast endgep gdikenéithned datl diedWaizblanededefroWdr MRaizeh auffding Ténibaratlezvisthén 0adci on

- d" aci er suscepteirst mperalii; Bei i@ sRBmBdasens 30 % Gés Mateiials i Ferritirhwemtielt, shgattihit wird,

-~epdi sseurfinal e est conprise entre 0,5 et 1, 5 mn dane isquel, au cours de

?:7-;5-':=§_-'certa| g ndfbVerfaliren nach glcem der varggphende andyrereirye. cessives et continues,
~-de i'acier efpduglgekpanzeichnel figh H'eyﬂ'zﬂ?fﬁf’?’r‘f&mﬁUiHP'e’TQYFW”B‘W"'HF'EPP@“H"‘HF?&""‘"‘

-epai sseur | n"& i eure A 100 nmet le brame est |am n6 pour former le

f eulliardygl Qergﬁgm?,acﬁ%e,ﬁg;rg&h&bhdnulé‘q\“s@udﬂgs tem p6rature de | am nage a

~:chaud conpri 8kt Sor ot il SO S hrLn s kaHNTUr R cB4budBRbT Sanfs2 %
“la mat#bre sont transfornbs en ferrite, | am nage a chaud du brane pour

'for nmer | e 17.eMérfahmen napb Apspeusti 1&u nai Ns une et ape conportant une r6duction de
| ' 'spal sseur dasiursh gekenfeeiciDsh dald disWalzbiatten ptrisiesvorredugioty istoder i, zeltwelse in einem $age-s e
- de sortie apnangten pvlenkgsten gespeicheriaird i nf 6ri eure A 1000 nfminutb et, apres
' recrlstal |isation, le feuillard est enroull, dans lequsl Tt rG = (910 -

: -890) X (%Qevendleaﬂons

1. Procédé defabrication d’acier susceptible d’étre formé sous ia forme d'un feuillard dont i’épaisseur finale

est comprise entre 0,5 et 1,5 mm, dans lequel, au cours de certain nombre d’étapes de fabrication suc-

50 cessives et continues, de I'acier en fusion est coulé en continu pour former un brame d’'une épaisseur

inférieure & 100 mm et le brame est laminé pour former le feuillard, le brame est refroidi jusqu’a une tem-

pérature de laminage & chaud comprise entre 300°C et une température T, & laquelle au moins 75% de

la matiére sont transformés en ferrite, le laminage & chaud du brame pour former le feuillard comprend

au moins une étape comportant une réduction de I'épalsseur de plus de 30%, le feuillard se déplace &

65 une vitesse de sortie aprés ie laminage & chaud inférieure d 1000 m/minute et, aprés recristallisation, le
feulllard est enroulé, dans lequel T; [°C] = (910 - 890) x (%C) [°Cl.

.2, Procédé selon la revendication 1, dans lequel la vitesse de sortie du feulllard aprés laminage est inférieure

* ¢ L W s %

55 5 Verfahren nach Anspruch 4, dadurch gekennzei chnet, daB das Band far . =~



2 Pr oc6de selon la revendication i, dans lequel la vitesse de sortie du
‘feulliard apres | am nags est inferieure 8 111111111 111111111i!11111 111
1111°* C L M S * EP 0370FP» a5 BAS50 nmfm nute. 3. Proce6 sol on

Ta revendication | ou la revendication 2, dans |oquel | |amnage A chaud
‘conprend une Plad@hiniee d' 6t apes de roéduction et est. effectu6 en partie A
~l'.i.nterieur dune gsamme de tenp6ratures dans s | aguel | e, entre deux

'_ _'bt apes de BedProtédsseicigeesdication 1 ol lasaverplicaidtni2 dansilequetie famiragd 4 ¢haat comprend une
i rrpq/t ant o deplirbiitécd’@apes da réduttionaet edt effebiuf b peirtierd lintdriewt ' duneegagene te teghpératures dans
't enmper at ur eslaginlies ehteeclowy étenes de raductioieenccessivgsciksedrioduib tnecrecristelisation impertanie\de s |
11 ne se pr odigcier, ¢§an partie & tindripur e gagme de flemperaturen,dans lgquele, patie dpux iapesle HidBel
'sol on | une qu@"émh‘eﬁﬂe@e WH‘HP’E&? regigiallisation sensigjg fatepiglyuel , avant d'etre

-enroul e, | 9 flgrgéédg 9eloqnu e qu gﬁﬁ iofd 15@ |§ :%1;! &gﬁ%ggfeﬁ%uﬁnﬁ feuillard
Lo el o E.Jﬁ, dahel o el Ghip 0026 bl 80 afn bt
recrist@lli ms o;‘ocedl s -a reven a I on dans eque , avant
d etre enrouI e ard est recult pendant une pe- node allant de 5 A

60 secondes. APruaeé ieamsaé\&hmdsaﬂommk iefuisl, @viint d®8tré ORIOUIS, iatfeullird €5t rebait pebdanfine péed d
selon | a reveddb aiahtides a60sesohdes b anectatibécaiire complise etiesZ00tCoay 880°C. | ndi dat enment
“apr el slg recult, le feulilard eat gtrte A une tenperature Inferieure A
450C. 77 PRocaeds snicsa revendisation diow 'B‘(?ﬁd"{?“°‘bl%\ﬁg“sl'%lﬂﬂe'1“"‘é‘f'ﬁ?f?ﬁﬂ s e repuitalBr es
Te recuit, | eyl gstporig aung tempfratyre inféy ?Pée‘?ﬁ%‘erature conprise entre 450C et
300C, pui 57€n|5r9&h§selcf:§“r§vendl ﬁaﬁb na'Eeﬁm\éﬁt%gﬂéQr@TréchE |e‘?eumg|%%§c phr i

i mmedi-at onent 450@et386‘b ugre gl porte a une tenperature
I'nferl egre A 150C. 9. Proche selon l'a revendication 6, dans |equel,

| Mmbdi at enm&nt Pragené selonliecreveedicttion 6, Hans fequel, lirraddihtear®it aprds e eecalt, leriailiard est porté & une

-bt enperat ur e tempépatire nfégeue BTNC.10. Pr ocede sol on | Nune quel conque des
__.redel cations pr6cedent os, dans | e Is feuillard subit un deca-

90 11. Pr¥ceR eﬁﬂwaramdwgn%m U%&m@maﬁae@ﬂemm i ertrels 5

1 equol #pres ”F@Eq'?“gfﬁ‘féf'?‘g%l‘? o feulilard eot re-laninA |a reduction de
re-lam Naggy ef;rg&hé el@d?lhlfeedegmmﬁgtlowpfﬁcé%tes,%’a%&ﬁﬁ l§ﬁbiﬁﬂ?d éubk‘ﬂﬁdéea-
quel conque d geven ons precedentes, dans lequel e feulllard est
dote d' une couche de revtenent 35 13. Procede selon |'une quel conque des
revendi gat 1 NRrogt & sxinhd’ reaiplcahguesdel exyeralicationpprivasdértes| dant leaupbapmdsabraistdlisation, le
Cfeuill ard ostfewlined ssf re-laminéylg esdgietion de redaminage éthrit corapribepamtrd 0.4% 0t WY%ine :
terrperature conprise entre. 750C et 85Q0C, puls, A une vito ) o
“refrol di ss rfg‘%egﬁgét “gﬂﬂ"g"sﬂ?ﬁ@@g'ﬁﬁﬁ&e"@@Tm '3%'8@?1%@'%'4 qst gatg d'une

refr0| dl j usqPUReIREVHINEr ature Inferleure A 450C. 40 14. Procede sol on

b une el gRnebRaiGion i iiofdhl H&Q&eﬁﬁi&ﬁtﬁ:@ﬁt@&&@rﬁwd&ﬂﬁe&ﬁﬂéﬂsde I&NiRIEH a bridud,
- l ani nage A" chglilerk 8st/2h&s e lueld3lsh Mchltallsbifofl isql AT ténaReFdorpise GARPTE0R et
~entre 300C otgsofs; plis|R@hENitEs8 dd rdfrdidibdinet caitiprie®éritre 1808 sétandet NIBLICAEONEE, I est
‘transfornment reroidi Reduraluie telbératiioaatidire 8080, | une quel conque des

~revendi cati ons precedentes, dans |oquel le brame est pr6-reduit 45
cavant doet 14 Fraqédéseion i’ '!I'GS y opqup desrevapstiqatiang Précéd@tqsm#ag@' » ayaptipiqrpinags g chaud,
P (Lgde sol onf® Pm?]ﬁ@tggg °‘G'§%°"?“€?/%’ﬁl&f‘§?&f“f°(?ﬂ%°°ﬁ?‘@8 pradrature 2 lagyalie amolng

unes

tape de Wkl rmentenfaiiiesi re de | acler coul 6 en continu. 17.

Procede Sew%@as @é{&ﬂ%&wmual&s rgbanacak.&gwcéd Qrdaﬁ;qe%,aqe b.lamé Bhtlpre-recuit

pre- redyi Ol adlanedioid s @lahRagUY cha)S Une botte dite
+d"enroulenent. 55 9 1 |! lJ 1111111111 1111 1111

16. Procédéselonl'une quelconque des revendications précédentes comprenant une étape de stockage tem-
$ poraire de 'acler coulé en continu.

17. Procédé selon la revendication 16, dans lequel le brame, qu’il soit pré-réduit ou non, est stocké tempo-

i rairement dans une boite dite d’enroulement.
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