0"7541 574 Bl o 2 Description

ns=of nmore com The present i nEPRMBATARY ates to a process and pact
ating cycles with respect to the above- relevant plant according to the.
'.echar act err sr ng part nentioned conventi onilempy bave, beem descriead ‘FD‘°r #i8e of
aim B respect ively for producing @lmntsforebtainingShin strins Ry %’Rﬁ‘

rati on In&{rdaﬁgﬁomﬁdst eel pg«ttrqpffstmgrfd?}?#‘“b %ﬂs of

ohd= r Afndistasingras a numsationgd coryent!
'-g\"fii of aabb@aﬁpﬁwm@:r&mmmns ofng &l i rveml"?’@m’“ ug%ﬁ .f ﬁer F e? e%tﬂd
v pg hheSiRg Grhrectondtics efse cald-toliadt | nuoﬁ% | "E}t;rr il Ci
Ot 'fodu K QirebhyXbtelad Wiahyt-riglng inetfrom | nal "" g' Te indl pracubH8 ot\ly has

:i] gt yrmhe |’°aﬁ§e|of ng

Tip- 10mis kevivn mtfbnonglnlnonm-rqﬂ?wet%'?& ai'fl
e f ol oliha (plleyinraperatings arg PEvigady SuCH 5688 of thid phbihed dlcation 8 iofbct sestricted
T Glvelgd  pr oduct. The ma Hr r SJ veI y m a high productivity while obtaining at the same
se of t hipeodysing |by g9 | fhd a prédiiior guio® prosesybibitkwk netofipigh
e - same t [RPRS H°'€' s@n,d 250 MMin BPd70 575 therenie descriied @ .
.igood. proced 3%‘&99 F‘f s'a i @k POSS| Eeynanifactirerof atskee! siripriving a final ““‘*'
15 qual i tf P{& itagﬁftgqsﬁg i f comnesy of between 5 Sftdo‘r'ém'“' ofrpp 5§§
nd a?

‘et': continuous casting with arc-shaped path and hori- E’% ‘m‘;gw

er. ebyortdl ofithe range of 1t is known that f
Pt%étu.&? % &Wu dﬁ&rme malncpuri- s,

uctivity while obtainin at

575 there if§ b0 @Bgingrandr | N aﬂepsqmet@“lﬂﬂia iae! §gb pf les

Foll | ng ter:1 tm ogﬁlﬂﬁ? m& I?ﬁlngt eml  Shigkness.iFhteN “’P ﬁﬁﬁ ferjal is

‘perature ofg, AihimuRaidkndss b3 rm; tempﬁ@g@ ‘61"’“ H 0 :i

‘i eonpr i, SthmabﬁlﬁthahMIedsﬁidandrglbleﬂvgsl ab fee a.ﬁtaﬁlaﬁt of

‘hot~r ol | i NG sdnieds hnnsdling fook recenstructionef 100 rWﬁ'la ﬂE& éi"n'16¢mmm with.
t-T0l'l ed b giaPswhich\has geen dslormediand Reresss, °° , n a&m&m Frew r ]

&nd.a’'a ni nmmm&m:wm“%e ri;g{*’d'"g 28 “"' col Pt sddive\bfdiealof at
Teast 75% oépetatiensiin pastiguler hat-2ollind $98i ng agai Lot I‘A,ﬁ.dnt&hxadrﬂe stagds of an- '
subj ecting subpcﬂnertlteenloquﬁt% P'F'é' |"t°é"°" th a %ﬁ@ﬁ%;ﬁe@g&d this abémptt has keeme _
#0 anneal i nglnﬁn#ef&“ﬂ'éé‘ﬁﬁg? Er over uPhnd IE@EI notTind Bw@dess indend: -
st"age and Wiformeds PSPP?@ eenapd.ef,em EiR Gropsied ixtution, as in gpycaasp the

e pr ecedl 4 he St édidrolifgl B unsulabieyto undergo|this fpstment —
T s__ oper at, P §“ "er\‘d th&é{ %, ; g?hﬁt,a{ | i ng fat eipeining anfinal agdust pfcacpaptaply o '6\1 d
Rl 8 duntﬁlétthnﬁiﬁdl ng t fids grussiondng te the fg Fté'T@F‘i“ﬁ ner l"
' 'tﬁbﬂn ¥, ddwn toUlER02TE Cisat i nettrengystalliesd bafare colproling, [p sq;;f
dﬂ I ﬁdiribrtﬁé@t@uﬁareunﬁud ng artwOp\oaq@PWSr\'g“'b‘éJt“e'}il° gle o e orain

alcdior Med, especi al | duri nipsuffigistly fing grains, mparison W _

uecessf %'legafdted thaeRehuhbB pdssesdh eiC Ces s SR H@@Um“'dg il b e comenmn:
i6T:d- 1 0l Lihdas foF béldrolifg Bepentis fon the3i@sired fng! t fror‘??"t| (o} °§ﬂ | on as in

Y (035 Rfbed H B Ehductn miveuisomHIcLE VDAD MR i 1P & ot R oGt
of - tTTé Otaiied i otheviwords the 'eé?tE'EP“t“Bd‘B 0 an  unwl 0L Adoh 68 with Suchdssiigolirgatands
t he ‘st ri prthetol-uHedsirp ﬁmgthl ssutfr@ar' t 0 u a’%qumg EH‘ Solling R (g8 Yise Ryauch ectem.-
prane, caeForighvelgesof ¢ Sciabdalo do béldwaine petrystaltizationt
accept abismolpnegh to/ncregge % r oI %,nshg Rftwitichithe steddisaiomonger auskenitis,

occurs owititgiikbe negeasary e subleptihe sirip ‘Lﬁ\ st r UCJ,HJ "a SuBbeglisheamentingdbovecyrestorem
1. m do‘”"*""g@“?’@“g?f“dm,ﬁaﬁf.ﬁﬁéo E st al | ihg sreleRbgsteuctuca skuation Withayt the ben-

results tOé;ﬂ;;U@“ﬁ'i'ﬂ cfl e St réfifs db Brain redeetion.t O c:rl?ﬁi '{%Pmmed‘s

di shom)g |h°a|§ﬂ t and wiah lattdnapt in impreving; theufes

insufficie PrIS iéfo:% ﬁgﬁ?ﬁ? ngma ths‘gl:)n g t disctobesl ingERaA-R 3(pq07wepqesq3 est
that the §é§§vé|£bst£§ths$ypief\l\lhl chpmwtmns'e ‘F'?%ﬂ“’ . sub
conventi R,Baﬁt% ndnfidal, hbt@edIEpendsprod\lctim@%%“F&E?gPT'ﬁ '°w Vth two _
cot'd-7 ol 17 duam,orhdu vildi s dbhe aboseauentrolipgstap sithefprgtic < '#n hgn
per. centa ntibRal rotiiagainiThed cy c bteps bolpg a9pAw@ted by e 11 ?;u' loHlGual-

the:rati mtt .G&mﬂ&&f sth thickneksasen &5n P??E“Wé‘?"‘"ﬁlﬁ“;ﬁe ¥4 ibl
ccessi Vecggfv& Birehall hioP Inlsdgloas.rAspmineci0® hi cknity Steg) recHyats %ﬂ a'% angé‘ and p°ss Y
lctl Onth%o& br Hokramays stavkind framulinuid stoph/ide 1 o | | P'ﬁ ;%’%ﬁqﬁ g%ngnlfmﬂd YRk @S
-i.':'--SUCh acdaEdf 6aPiomgstep@ibne siotat lepst 80.0n t he sane |ng Ine gives rise
toa'such a tem is not enough to increase #he nunber of said passes,
perature decrease to go below the recrystallization but it wll be
netessary to subject the strip to another 45 point [err], at which the
st.eel is no | onger austenitic, annealing operation and the consequent
pickling, wher eby a subsequent anneal i ng above [err] restores otherw se
the material hardens and the final product the pre-existing structural

t'enps  have been described as to maki ng pl ants forobt arrztr;i ng thin strips by '~

ter. hot-T &P 5?“'7' 'm' ‘{{HD 51 TN, bk Btrooie otthe Imewieloshep gublesthd g



tuation . of the casging product iERas541 5T4BM a conti nuods cast | ng nmoul d 10,
' d| ately under the nmould, followed by a further reduc- flat

dri AR the Ihlisr&s ,stag"ad kiown- t ypwesss of the inyentind. of tgclm?cr S Bl
|Y€thhgﬁ ul

ihme- er pat hFrjeia bvqslsgwg !
gﬂkﬂﬁfﬁojﬂ&ﬁddmﬁ@d@;nt eri rigtm’wect%é'ﬂ‘(?ﬁﬂ" 'f’ Eﬁl&&%—
mg

E ei thh 1800eC,S hapecyrm W;gg"r?ﬁﬂ’t& o “‘I;ﬂ‘@{:« Og
ggcmdyonﬁhg stbp shbwsanby t hde P
r st,éﬁ?,g’““ﬂm"ﬁ greiraholuoifdnaly distribre char%{é'ieé?'\"é‘t"'c’%éogjf:: il:' gsrdfa, cesing
it abk,&d wdtfave thécharatierestiés of mmaertal suiteblehe ¢ hi'e o ?t : .'%?’*‘%ﬂ g i' 4 Bhdiiéh S9quid
is

'|' - I @ pesdid-rdilee. Tabrefor itihes been thougththethought ok shotions SridiidFs 13
ducedom.-.g uﬁomnbssesoﬁeagithahr:derm"er‘ he P | ﬁg @ficatidn, b atdl &t hem- 1
1.can tised@ith no héed of enmealing 3 mwﬂpﬁ &Ll ih aﬁ&tsta‘gemdmimn% 13
ned cah bdin mdm&!gmmﬁﬁéﬂ teh pi ckI N .!.réI,f'aB&ﬁﬂ%
S0l i. di. fisgoeatriedputupstreanyt i [ | gt g t S ercan be AR gathe Seiesduentiyeid anrinduétior
‘th the Mdt\::ﬁmv P techﬁi%ﬂ' aﬁg? an eap_ Elot he hoilo® o g 680
4ng . cargomedv to hot-rolling ter@jerdtire, aphthen & onfettht
“ipat h 11bothemaesg tﬂﬁ’ée J;d thﬁy_ s way maretrémbgaﬂamlﬂ (petwieerivhich theggnaybe
“over - 'EOFFEB“MSH‘ al"lin ng ﬁ&_ﬂjﬂﬁ@t |y, ipbesitly proviled: eiditiondl deductiopaveng (et
ext r emefd “905‘ d[,g e,. kD OV eshab intheedrdwing) forseiainitg the rpl "g;::
e~ heat 1§ resgia) ‘ ?ﬁ ba Dbl thdhQedysRINEA] 200 Peratuteiof ot iegpt §65° theP‘B th[:@
1 hose l?;" Ing tenperature, and then Acgpripgfop 'f“ 'qq?gter h 3 Yage
di stinct " QIJn@m be/fRortntto Séeich bueti ré-n col @fthe ﬁB‘t‘te""F‘B d Before sald
‘pet en MQ'tﬁ dufhg 't firsystabe ofhot-ollingdn thei nce t1ﬁé" "lnﬂaﬁnbg(me :
_fot - 1 ol Lyiduditic RGBS the teyhparatossiiaiept astr#iogs-onal i Qttto bé 6atddCBut t S
1.0 be SHbJu@bé Bosbible @ndbautritloPG biindugtiaare-| { 2§ t r°""s tt q @mogg-) 2f &1 the
it ai Rbdiglg, b Gisdicabd in WP 8961363¢ enPer ature | ,JI rbvided a winding
HEETyst ai | Themfore it i8N objectafthe peesest Invantiong 5 ¢ [a"d ,@gﬁ&%ﬂg@ﬁk&e@fsbﬂnd
Y 0N poitsiprofiderarsrocsss and relevant plant for obtaming in the stnp from oven 21°Gélrarctipieg td aoreel A4
‘enbodi marbidadied prpdyct; ¢f P’S‘fe"‘ﬁhﬁf'l"] iﬁ"“?’fs LR fhe btAPIENEK 10 Bé fod t0 stamsis 8T PeStiC

res - of ndugstgklwf[omth% DSE:; the fl,;.ﬁ af{e nlatidi@nal tiaglingsiep ing suitphigde-
ng

during tpied thergtags ‘%‘th in thace 2bproviaer =t thednjet bféhqﬂfﬁi\v‘?“iﬂéa‘“@
sHear 17thﬁrﬁﬁatﬂéf“d thdity q‘,,tgilggl on t hahamwmmneettfeowt
hom)ge e:n%‘l!" sca evice 19 for ing lstand 272t iartem I!PM‘ {9@3 ig r“:lrl:
pessi bl Re4Ls hdcording €-35 2the récr;e\aihzah@l@ ' )
product - te{# m g@i‘L?p&ap anﬂ@vlngis di st thesaheprpdygtionliing,8) h'i"‘::t':e
BHerfor el g‘ th8. | nduction oven 21 andtufh@ﬂtml‘@ﬂéﬂpﬁ‘iafé‘s?? aTl ble

of ithe p?‘ Sl uk} ﬁfeénm thit@ie-expdcted maap- St andstrip hag héﬁ"@"ﬁ‘&

wi:ndi-ng {0008 gk |@tfﬁh@ﬁd&ﬁﬁtronﬂthoollﬂh devant pleaRiend] G ggﬁ clng o
Unwi Ndi NGedIeMivay8 ledStharmiptiof recryatpllaation egint 2 2 4¢ ors"%'f"ia %ﬁc mﬂg mgp,,,
of ~ext rem'%idhhhribshwoﬂhnm¢ cagfhon contenlint he st"FP r 138 | d8igctsranital 2 d
T €€ knetbel, Wit & mintriuavaf BAIC for BB OHE™ ot - r ﬁgthe ﬁhaerfé‘ewgwat&@m
“liNC O'bbr, 0 totd veaxiybum of 9DQ°§é?rﬂ°“t°b°’t5'l9f‘%’d to d&ér o vailidSf teimbéture lictiecfixed fas
‘the spoabsh cantentsuTherefors it iscerpin i 'ﬂ?r 5| 4pl yst ;ea{ @@l itfie Subsdquethi sudiollingy
st ‘ep i n aequeittpaighssing da aqtyplly acpldLg “ o Wi @aViatiBn ofrivtimire thah 201G, willrle-
vi'ce 25 p:hbbiswde‘%ﬂ“t?"r?é"ﬂtﬂ\a'é?e' f rst rﬁfgh bi'Bie §ip8 Oikteel (bameonterit, #fc.). the
t-tier eby \of whiehhes a‘h:g Thﬁedn@tspd’edbﬂtmwbbnd it thickneas, butinany
OUtI et ofthat the cpl 9 f}oﬁrge | ne. case ktwill belessthanthetemperatureatthe reerys-
ing st an@"??"aata T ?E:gt,lﬁﬁ & Fh% brtiby/ o g heallizattibrepointAns, whiphsvariesbaiwe “;:
neans..of . metajrgical poin the recr ysninlnwine 63083 forsAaropn opient of 4.6%.

calsed t d¥ t"?r"eq" T efo |¢F {ﬁeamd 88 ahaeda- Of pr erpamskimuinderaperBtustprovief eihe °"“:;|:_f
having | fares ég& i th @@ presbr2 invén- COO| | mppacatud 29, Ehersby atthe{nigtof 'ébéfl‘ye?ly f
cl: al m 3. a Ievant plant, willlbélcRacant r ol kdllings fi%&f@go §h,ghe oond etéhf-
of; "whi ch gj%‘ee rdriheBIRWiAg tailledide- hats t ke pel

cofitiol | Qiitin gxad\eua witClefephiedeitie amexedr ange '¥P Jedtin
: Is a &%Mésﬂogﬁﬁ a dlagramintintviewfof & E!%ﬂt?%t || z"a‘t' ‘éS "' rdi atieuidn 9 ahy
S %Iﬁb%eﬂmhhsmefold@ﬂﬁsﬁ@e&@ herr], va es accordi ng to the
n.content in vice, for exanple of the so- caIIed " am nar rain" type,
tee’I', with a mninumof [err] for 0.6%of car- being provided with a
rature detector with a bon, up to a maximumof [err] for |ower or
gher - feed-back controlling t heval vesf or f eedi ng water into carbon
cantents. Therefore it |Is certain that the sub- the device. The val ue of
temperature to be fixed for sequent processing is actually a cold-rolling

terrper at ug tioﬁQPJ ,.Q rl-galahﬂodﬁienegnén by weegf per a@&’ﬂ%‘“&@'*’qg E@&@E ,gi he i 1 ent ab.
. t

Ss EP 0 541 574 31 - 4 prelinminary reduction .
"'t he thickness is carried out process of the invention. in aliquid core -

tit endior tHetbentaﬁtd 11 dna et ieginninga ghon.. ... -
i [ 1T bven RAthé¥ick produbt 19ere-yeategifo bring it 40Rly 15 -



5 = : EP 0 541 574 Bl _ 6 anple of "six high"
type, i.e. with six rolls nounted in 3. A plant for obtaining steel strip .
coi |l s having char- vertical. The passes: of col d- rolling may however be
acteristics of coldsrolled pr oductﬁmm(ﬁ"!w ob- nore that oné, but all in
series when providing a mul- tained in a hot-rolling line, conprising:
tipli Ginble ofbix SRS, il With S0l indEntediRANT I ar \8, t ApléntfRr BRI Sheel stfip oy, havingehdrd
(10) fvértican ahé paBsescf cole-idiiing GaphowleVerbe Of Pr OVi sbtefigtics @F cold-raléd pPduct idimctipfob-
s ubs e giomrthanpas, detll inseries whenpraviing amii)} Wi t h a tainédkie g hekndiling lire; Gimppsirg: t he sane
St and siplicitysof stemxis side bypidemodtiagy to thewettiod onal a) a mogld (1kfor @htinpousadting ¢f &) ;

t echneof prgyjdingffor @ oluttiplicity ¢f subgequent passes in products (1) with a sumeqt&ndwpnaeac( 21)
for i tbremestandee as pesgrdinadp-the cormentionaly t he col dauiderdlergatbi(iip, with a

t hi ck teretology of cold-rellisgenei zat | on of terrper at ur e irdemreldiilori gtion|haating ansrho-

ready  f d'?'naﬁssté'e&s'dﬁ"e%ﬁawﬂ 10 dweweth"o ﬁf Pe'ﬁtyrer |a13t=9 the
produ cg?ﬁf@'“%;c{'{ st”é %es(zf?)a go‘f"‘lfs‘rs °t(1)nd(27)' c)
gloflt ; I gdogaﬁ elo rlimlt fth ick- d) an apq f%lg?’ga du untF
cont 1 Sl egrta. e t31 it%ﬂ gpep'egge; ol 'it

Vay Wigh the nYn béi’iainlybyBRale -1 medi at wrafetcsreﬁmne 31t; B.?a last

t at edﬂsnha.tr g'tr Bnyhbw a&mingﬁbrdumtubnuryg stands 3 aﬁé‘alm (33) 1P winbiRg thé rrbmg
st andicadtructu®s their precision, not certainly day(probl ens of nate-
one or nore cold-rolling (31 ); and ri al har@mmawyaammtmdeaevmngﬁy om
its nmetall urg- f) a final coller (@&3) f oornatusitly thipkbdse ofthg figd plotiuchinitizeal
st r ucClgims curved path In a eopdition(of liquid core and/or
characterized hy a first reduction device (ligwedigply thgreafter upongelidification pfithpe
t hi ckilegAPresess foe offtaipipg m%etﬁepoiknhwm Cl ai s Pproduct (1).
curved pRigmcterstics of caldirelled, progyct, begdd core and/ or i mMmedi ateI thereafter
upon soI’F“d'iVP 'e'aﬂ ‘6H°‘c5?“‘"9|‘l%° i°""°ﬂ”59‘8&es§5 f dr %'B‘E“é?‘i??’ﬂ' tgt"e' @’P‘F"F %

of hng

havi ng duct {:?]%i ter| tics of co*T’il f
rectly obt \&?m"f] pe 75 M conpris }T‘g rauto lc':o:t':‘&
accordi ng @rlrmhgatins Pn érh:%.%‘ls' n that bl Jaanv

sai d cool i Q&fs%&H&sn ,g bt 1foov@1 er ocool i ng ‘5 conti nuous casting at
a thi Ck”esf.% jectifs the flat p}GdG& tcPEq’WtﬁL?d Wty %5!&%&@E&Bﬁaﬂ@&$kﬁm&nﬁé& if han
100 mm. stage of hot~rolling in the austenitic region; thatQskrRde &v&ﬁﬂiro@dﬁf@%ﬁmws at
control |'i ngy pAkgidghte thleiatipe B thé REbdGdti ON I - p@biitBthald Bodiny appdrRUEI2Y) RibetwBerdS
wat er feedroﬁgthuaiouming HEJED SMNDOVSpofi POSSi bl Boahd e0oas)with £ éviation of MR of Jess
subj ect i ngar, epréfixatile valuesiogdr thao sald paintt hes 510°G\frgxh thia pref@d @ahuibiabifje ingldendf gaiidn 3
or 4, char 244, preferably in the shgeghetvweskn Bafkand ol | | ng | nangelrecosdingtiethe tuality otgeel the feedt hat
the range 20°Cyand ati on of the tenperatures adgshpedand thyiprgudt i@thickmessr at ur e
of the prouwne or more coldirelling)steps if sedes. d cool i ng apparatus (29) is between
fromt he h'ti'th-flnélcpi"?&f" §'!°aﬁg@'3h§&°rdlpr°dm§ove p&r A plant ac@gﬂpgamem&grc}ajms %rﬁtflh'tha'

devi ati on thr’a"%grEze orthlé%s; te% gsglﬁ pr &% | xab:f;g‘gt?‘&lglfé’évgjﬁﬁgv?;wgﬁg alisbsgy
35 [J[err] the ins
inthe ra re In m m thnckness iange acco?:‘?rﬁdiﬁpe';gm‘gﬁg %%‘%%gﬁngﬁL
:Eg feed- coreofthe stm(%)rod \[g( 7&

produq ald:3hd npre co ' 1ing steps I n series,
with fi nal .ort ﬁwrciﬁJss on%f;aped Pr QJUE biantGicooftiing! 16 By & afis-6) urlrge NY
of claims citl nUJf ﬁg iﬁ iripdt 986 of rolling comprising atleast a discaling devie&(19, 25), re-
CONDr i Si NGat Gnfp@rdiufed higHet thah #100%s il vag and  subgpBetivaadsfsant ind @Fst Bling $ie (185t
t hat bet vvqggaomtgd quent | y unw ndi ng th@.dsjt,msg}edmm ﬁ&&hdh 1). St eps
a) and b) said process conpri ses: 50 stream of the induction oven

(21), 2upsproceasradebrdihg toiafh € lfirthenddimpris-cduct i80NA planttabérdirgi t6 kNS Sainid 3-7, Flither

| at t ert hieg énelveintg opthe foilakeh stepghear cutti ng dempssingiat lesst hoaddbibna indudtich ovar e
of the cadidoliag sdevhsequentunadiling & the stripnredi at elhtgrmadidier between rtwollsdhsequaot rolling

45 g) a f umirlediately efthy tieindnction heatingoiperss upon salds (27). 7. A pl ant according to
any of cl adutting 3hecstrif imnpeadiatelyckifter thatfiessn &f casting in a first stage of
rolling crelhqsrﬁhsian at| easta discaling device (19, 25). re- at tenperatures
hi gher thdha'['%ﬁsf‘fnelﬁﬁ?ﬁ"ﬁgiﬁ%ﬂv- specti vel f%’!'!séﬂm‘ef the f| rst rol ling
stage (15)fiRdditigfal henting batypen two further d downstream
of said irtages pidateling, (21). 50 2. A procds sV‘%‘E’B‘i‘H‘F'?‘r‘?j"’t?'l‘in%wa?*ﬂ‘i"ia"f'??r'i'ﬂibr
conpris- 8. A plant according to any @f clains 3-7, further ing one or
nore of the foll ow ng steps: conprising at. | east an additional

i nduction oven I) coiling and subsequent uncoiling of the strip

i nt ermedi ate between two subsequent rolling imediately after the induction
heating, “upon stands (27) cuttlng the strlp |rrrred| ately after the first

oy g, . ™~ 2 a




, having char- gertical. The EPdhﬂééHﬁ ol d-rol i ngnd howeverbe
c‘terrstrcs of cold-rolled product directly ob- nore than one, but aII

s?xr&:ﬁig 10, FittT3h rolls moumbdigd i N a. rmantfgfqbfamqsﬁtﬁﬁr'retﬂp‘@ﬁﬁﬂ 2

i.e. W th six rEEI PsSﬁtl)uﬁzgdBlln | 1£| ant for obt rk““ﬁ“mti t““‘ ||‘

‘coladai Yna§ hélver®at r ar yt ot detsristich of) cold-rolied, rad%&r
QUSRS h‘hgngw h providiig apiubVi di ng fteineddn ﬂ’m"ﬂ“ 9\“& gyent
yofsb&if& dd, dontritry ttheamesold s equent arﬂiﬂgﬁ‘a' 18 ! aiﬁ ed OS
fdﬂgfopﬁmﬁﬁﬂﬁht@mguﬁaqdentpassesin gui de r s)q echnol ogy
afiC rs%la lsiafkls, as according to the conventional _&&‘ hbathg End ho- -
nduct ltégﬁhoﬁgﬁéflcﬁl@-mmm ho- Fr nally the col d-rol '?)é i "j‘b durd RloRK
of ' Nogmeihs abli-oiledodtrip, withe thigkaesk o] ong t he T fmmru&a{;y for use o
as-it $da@ihan 1 e, tendyiforabe asi %‘E&@""Q‘ect’? on of ’?re a{eagé,ﬁggmaumﬁ dthid (27);

e r;'ocrnymcwshllumfefamw@scﬂﬂ‘m' Sy ol 1 ed pr o U lapparatus (29) fd7 boofig dn@ acrérolone
addi't i eoal as @ hohoggnesus, digtrih “2' °f as a honog Qﬁm&n pgélafilré of pratiuct(m) upfil under
g1.ai ns, wolwd onagiyal epfer33, The lawer B_r cool i ng aa.qurnmdd&erydnwnandarmaftmlMal
0i.| er r@ss thatpen beghialp 'h’ﬁ“ B’f“t‘ﬁ 5,9“ | i ngotirblidg s@MDENAL Ur e of

?’?"-producttel "Yr}FR'f"P“rﬁ'ff ';ﬂ be ® obt ai neynb or thdre eoldyalingfpiande onl y
‘rdr c- ; ho wr \ gmﬂgmst ream of tufinblagiler (@I@ﬂ"iwgttf'ﬁes“fﬂ iBaof
“ithe col'fil f‘ g aands 31, as wel | - 15 hot-rebil@ihg stand 27) 1D8hT
SipEBci si g certar nly by problens of nate-characteriged buﬁgr ewce( )

: . ct in the

~col'd-r ol I | ng (31); and rial hardeni ng oz anyﬁm@e‘m\?f g“"

metalluggee  f) a final coller (33) for wi e e 1? " fi“'g,r"c,'}‘:’,:’;

.--fstrgdture ‘"‘"‘ bthm?f p"([EFrara errzed

" figst | dbiainthg sieelastrip clls, &G 20 fBduci ng t hi ckness of the
1S

“f | at  pr 0dighdradtdiistice f &ildiotted product, being di- aracterized in that
“gurved patrsetty sbigineddmik-toling finsfcompriging e o2% a‘hd" mi tocla‘ 3.3" 4\t adolinrde-
“Lpon soI i dtei:scfatron of the 1. A Eg{)cess for o gwﬁﬁg mpSiiatureDdeteatiot with
‘haviing. - prapcantiouops) gastingioh p Higkpgep SHIRRS of g @Fhulianh tehtrollingof tie cokiling
szeetly obt aithesd0® MMhot - r ol | | ??l %Qﬁf conpri si Q&e,tf;ggmgva%}is 4. A plant

abo o C

di ng t@)@ﬂ%‘?ﬂ"&““&' In that steps of:

d cool | nd‘°ﬁ‘ﬂ$ﬂ9 ﬂé‘”ﬁ? ld CO0l §.Ngl phitaccaing Rt i cheraciarizeddn at
hi ckness @ oﬁg mf“n in tho alstenkic F4loR: ed with atrtaanmngtotnaﬂatueoféhﬁttﬁﬁpef/ﬁ“t’?? at
1. 100 mn bri O the J peratu of . the product the OXitdfM@.Ewm@ws @B)t‘
ntr ol i ng ‘rBf %‘T%op,g"ld dshe! mrdagwcaolnon reheatzsmd@WGm"aatde E?P °':§d
t-er_ feedin JAREDSGE Bk SaidiRinp 0SB bl e 167 framdhe '“““ tﬁ

‘ec b yﬁrf {R6lAde befvean 600rahdier 5. rengp easerdiee r“lﬁ “‘t 5 es'aé
.4, char actﬂft@gﬁd in stage of hot-rolling In ingtseeeddad theppe
that---the I angeonafor Widfel dldirllingCieps Imeseriesaper at ures at d) bri iy the,
tienper at ur e g,f?:ﬂ,hecomh@duﬁd strip-shapedipreducb xj t off- Apignt %f:m ’L?crfanqﬁ 38 Tyt
biet ween fr omekthigednot -rol | i ng stage, stilf® abo@™ lnﬂ din % |¥baa@ryr down-
wit4i_a-devi at:mamteﬂiedrmnlvfmtthae&‘"‘[%rs?]’ to prelbXEn! e K eH&ﬁov DUy, upstrein of
sai-d™poi nt SGpsQ)ellcrl})sﬁiqlm ied val ue t’% fhele Bihg Hroviabd Sehbdl ciftingidd-,

giegeggfﬂ yt hg;gmqg# smgpm r@dgqe,)accor ing to the quaI i ty

speed -and thémm‘{m*}t“d ) one LOr ht@ceording-t6 ahyl of ngimtaeqaﬁurfhﬁr
sgrr €S, With gi?ﬂ‘&'fh“dfﬂ ﬁd p- shapﬁd:dggagiluatleas&dnséalpgmpe (19, 25), re-
agcor di ng to déf A hes. obt ai Neghectively upstream of the first rolling stage (15)
40 “'83 %" [ ce ( ) for wi ndi ng  aidiosnstreas of shitindustian vor@ Ny
the fact that“°f) 8h"msa| d quent | y ssinwi ndi ng th?‘diSttLI p 1|)ﬁn;|.l;fed| a F’ruther
doxwn: st AFRS oM B:prrsess A plant accordings'o agYy

i'nduct.i o 0‘55 ne %mpéﬁ'f'ﬁ"gmss f) A prel i ni naemprisiagietdaastan adattiopq) In n:"r;“::;
thi-ckness i Qﬁﬂsﬁueﬂth%mmanor ovi ded intereoedisia betyean HY Y seque
asi‘tuation of aﬁé?ftﬁrrﬂuicﬂbmmmomg produglendsi?@e (17). inmediately
under the” nou ingfiﬁléjstnp immediately after the first 4350) a further reducti on of
Hi€kness upom“ﬁggaga, 7. A plant according to an ar ms 3-6, further
at i on of jGeishst 6@ distaliag step: St stfa e"of r oPpteRn “‘pc'B % i sing

st adi scalij agitdear iheating betweenstwo f at te t.u IblaRticbils mit
“koval ’mothovdhyg upstream of the fi rgp rgfﬂrer"%grdsltsg;gg{g(iﬁhues of

' 4 and downstream of said induction
_ 50 2. A process according to clalm1, further conpris- 8. A

pk ant accordr ng to any of clains 3-7, further ing one or nore of the

f ot-'ow ng steps: conprising at |east an additional induction
ovén-i) coiling and subsequent uncoiling ofthe strip internediate between
t wo subsequent roIIrng |nned|ately after the |nduct|on heatrng, ~upon

.

o, Y T



C A
=

al:ﬁ-f.v\/ai- zel genschaf anod;sféktmlllnBéi nervﬁr mval z- ggkenn%el'““u““m““j‘mlslmm

‘#strage, nmit den Verfa&hrénsschritteRP0541574B1 mne ofste* ¢ t
-+Reduzi-ervorrichtung (13, 15) zum Re- a) kontinuierliches deBen mt ehner
‘D cke chaften direkiSn skRPWhAna@en Pr odulgekesnzeichnetidurciion weni ger al s 100
iam :;:::,Izr:ilf ::: Verfahrensschrifiént  Kur venbahn i melEeiersta Redugipnvorgghting (13) 152 bj
YW eder er war gya@ntthiibMitheb GlBaki itreirgo Dicke HezierenisieriPigldies Tashan Rredu ! AR ach
“*nacl_Ver f eSidnwenigerals 100mmnDgen Wi e noglé ch biner Kyrypnhabnim Zugtansspit einem \;'s;f;bung
e P oduk bgyawibdeerwarinere durgiuinduktionsaoriwal zen  de Kemuadiodarpnmit 'gir ganagh.nach Yo

Jlauweni.ti schraogeBeleaidglich bis auf etwa 1100°C, 4. An| aguwasssProdieatiicn 3. dadurch
‘igekennzel che)ethputddWeDinivhizen desflechepPigdiltkt os aus der 10 I’ohggéllngats

“iKI Chi ger at (o2 austeniischiRuoesios hi vor - War maflz PSRN Ansprush.d o e von
‘Cher-- dyr | Ablihien dpg t Progiktes s feh e f'Tenp ?:ﬁ a(ar‘: e%?g\h L%{%aﬁ%?&&éﬁ%t es
& auf | vor Werraelzptpe JpikeingE Jem e R(Ic d4Qpelthg 2 idsHRdtiEchENRE
av; . .. halipdes RunkienAts puf yorein o Re A 3, VO-r&M&Swi@ﬁwasser-EinbHﬁ@ abegeri-

l.wasser - Y9 N o 36 & ua Ber el ch ggschen 600 und 2500 C; und

st -g“ 9 il e ) I% kidieh 0€5% Kal t wal zen 15 in Relhe mt
'l el én i ufwidkeln 3k a0€ - NaC hdrgeisdAnsirocheroder 4 tadinghgpkenn-
ne he ilt%r';% o UKt es‘,” zeichnet, daR derz'bhv?(':GtSPh"@dB{‘QfE:;
per-at ur, Daskien, dBka varRhehwet dadurreith anaiBsghing det Kihigerategszwiso

ch am. e X%ﬁn@'ﬁﬁaﬁﬁmihﬂﬁfsibblﬁlﬁlm schen scHespt und 699° roieinesn Abwrightng yop mehr

aus bein @inb Giiaufige RéDErubidr HE@Greli t 202| nerodawasioertoh§ vom femhiEpgelqaten e
Liufl ge |n5i&1madarg;| ner ehefiasBlgeiern dese| - 20 inrsghelb djgsps BRrsich t)g’gge(}‘éc o ﬁ'@
{ gel egt erpulitidkesariiedi, tilekt unter, def Guiter ei n {9 @%@P f e USRI Al b

ses Ber eifglesd| i egt, ent sgr e&&eg&hwast ac kil uge e rekt unter der
: "7 derg) QomwélteietReduzierung e ioke Zuf uhr geschw ndi g-  mitei
Fert- und deneriamates afaaghspyas o o (eI e i ok Righochi e, mitor
‘Verfest i gungVaistyfechet Temperptuned haher 4§ HRY or st en ?ol em OAbwitkIR B8 Baakh Gink@Ibadier
asprfl-che i i Werteyon 1030 MRy 74t yf b el Tenpég%r,mkmmn eh)s virl@Deine
for.ri.chtun 3) zum Auf w | 3 d nach- g{peRcihedtiricang @7)\ehgeodidetB nm
g;éh_dém%%%‘?%ﬂ&gimfﬁl Rar nagheder: I n(;u_kt | onsof en (2_1),
em m ' E?ﬁar..s Gdbs AbwidkeC 1, 71T veptntug Radh efhem elan Anspriiche 3 bis 6,

r
erﬁfgﬂg;g%g@%“ﬂ%m"&mg&mt | st. mtavenigsténs @nerVoirishiyeg(48,25) zum .
kel N paéhde

: AGbndesBandesdirekt 1) AuEnifertesivon Zundenvardeorgiemalzge-
QEEQT,%’QMS nach el nem der An gijst (TB)law. Dintsr dempindulitigappfen 21). 5
afides d sten@Giindliges Enflélndatvbroumer vebr - Mt weni gstens ei ner |
chtur ?,%gm 25) zum%ung nach dem Schn®| femictieng "Bﬂ'[ﬂ!f@g‘d’la'r’?l??’ﬂ"he“‘::-"

[ Nen. Vog). Als@GifhesV Evwathesnnzwischdnezwel\a| zge- M"Gﬁ“sé@?éwummg en
{15) bzwarniwaRiteen.dem | ndukt i onsof en (21) 2welgyfelggoderfolgendar Warry!
rnen. von Zun- 35 gphlmgcﬁql IFIde{g,
rrig&hholagy aveberstefung Merd e bis 7 .1 ) zusat zi ches Erwar nen
weﬁ“"*"zKg:;;'zggen“haﬁh“tdi%ﬂﬁg%’%ﬂ'@%r nem i hﬂwpglr%%%’f en zw schen .--;--
yar-mal 2 n. | ikl daasesings’ @ mamden
er st enaﬁgﬁ%ﬁ ;,%)ﬁﬂ‘ ;:,%g:g i ';ii;ke%\g Von‘l-Stm?)%ﬁe‘é chrbotéridliues d'un pro-
val zei ge T Var pnal gy RRRie B etbid 4k diRkBtsmértt stadnaesdun:
%Zc"%gﬁ n PROPFYMIESY 1 Hinge ™ o it 2wl
yoiepel}
)

ges

%) d i Gn ;&Alr:gf del IsAIRge & ]}?auﬁ{]@mg&ngeském-
tentlfy 2Py fdtitionser- gilvafiesies f | achen Produktes
o L

duction d

m toeinet . ndu iTelps Car act er idytriedbités coitinue ayeayne épaisseurin-
1achf ol gender, BOQBOEQ Lenhifed Gés Fashen 45 dérdeurelaand md; A froi d, et
dai t ement

%{i d" un wal zbahn (11), so b) un réchauffage par induction jusqu'a une

' de | amgf oS RMbIA zusGdENes Walzhe-| €5 et a- Dipmpsirgtere ayast hemogeng fye (Pogsjble

Z ndukt 1 onggr - pes sul vantes: warnung und deswigpndfQOER gung der .
TERPE-. . g einéh GERE(2E)QMnGoRIIEh undiBe-avecune 6paPaetieppauite g pradul %‘ﬁ*talluﬁ?ﬂs
q} _Quer achnidefngertampetdtur aésProduktes (1) bls®n-i eure A 1 0wtiqprge ‘F‘P‘B%ﬂﬁl&?"g“"( ans la piase

"7+ - D)teriilb e Punikies Ageunmitielbambintert | &1 | us quavstelHe: i ast ens . m
Z i _'_C_h_en- défiatAen Warmwalzgeristes erature aussi M@ bw?- Wgur%%J %t{’g:{% Eh?u

ELUSL . : e) einer oder mehreren Kaltwalzen 3:1), und se ge. a -
dlnem Got at (Pejer steehisgondenVEstelmaRshins (33) c?j‘% i 39' fg iy
P pl at b mdutyjskain des Bapgesizuginer BABLat ur des Pr BEUKT e f& I's’ un-

n “‘de | anm nage A chaud dans | a phasesterhal b des Punktbs Ar3

telbar hinter 6s austenitique; dermletzten Warmval zgerdsets (27),
d¥:iperter la tenp6rature du produit de l.a pha- e) el ner oder nehreren
Kaf:twal zen (31), und se de | am nage A chaud, encore au-dessus du f)
oliner abschil egenden W ckel maschi ne (33) poi nt Ars, A des val ours
pouvant etrefi x6es au nzum Aui wi ckel n des Bandes zu el ner Rolle (1),

- o Y . o o " AN~ Y 2 T —




.s'"ﬁl.a bl age de 605202231@574(331 | nment atlon en eg de ”“‘“'“““I“HH”“'“ i_::

roidl esement. --@ unb ou pl usiE@®54 Mes successi ves de |a- K m nagu
ZQ| d, avec bobi nage final du produit 5 Installation sdl | a a,

-éndl cat lbegn ‘éf‘ §Je%@92500@netf eul | ~e ainestationsinepyde refroid Semen 5
cation 4, &Basilbddellad pl age de va- -car acterJ -
htre Iesdf" ao:p e%d':ﬁg:edﬁamemuat ure &n IBQ%“?‘P@ s¢} ’? c&%ﬁa% ,:ng;
t-apes a) ?E u,pr ocede conprend dication rat&féﬂr\ |d| po&itif SO _
t\c(e entre ﬂﬁpgn ce quellérgre[Jesditeser e redu"@f‘?’b‘f?dsse hgjgyg{uel,,ﬁ{eamsooC K
Lec - un -ec m"wmmémpmdc par rap- 'c' ecl:I écart‘? s BEMSIRAC " Epadeip t | -
ecoul es norfﬁM .hvaiefqmmbn déralgseytip@4® de consij ﬁ%&ﬁfbﬂﬁde oaiiighéXdais Iadie plagenen S
or.du pnoeuirtduquumme@ée@stenmw e flul- pe.oh BMtiuaice MRbitr, Sela yitgsge du
uset de dapimmédliﬁmerft@m@ﬂ# greusgicde suny dhco dtraﬁbt%grépdﬁsehﬁdu\ﬂﬂd&w)% du 160 :

lée ; et i tra| n et de 1'6pai sseur du prodwt
" g) Unog)aaecsecsde bdustiondiéppissRn s, sseur . 6.| GHeBilsii6n selon e queléanque des revend-

idificat Iheoﬂdiﬂwﬂm‘b‘df[ﬁ“;“dtl esﬂi dans UNO gatfons 3 & 5.tcainpatanten ogt@g I{MISP a
| conque erermiére@heeA 47 Ia;:?ga"gcﬁusqu'é des%ﬁm |1 e phzss eentauidon pi %r a-
0
1]

atlons 3 AtUEPSSER?Wtaa tre un di sposiidminédiataneatenoVah mgé E’L?r"t‘-,"é‘ct n e

Jusqu' alewade 1080 MB- 53y 4 onroul age pulwe éddpmgto‘iflg%ﬂjé'ecﬁg) prantRLEYH |

de 10 A 3 tant en amontdreelfii¥nent on aval du
A?ntﬁ' mqégﬁo %endmmm e { de cisaille

17 et ant
99!5:1 gé%fﬁg%m&ge deolapoea ai |gqqa||at ﬁé b BS Mé’d Nevéndi-

. a%:u ﬁﬁlns un

A U] dRldfemeriasresib GRamags ATy ant es |z;tl‘l?j‘r‘|3 glzs rddﬁbctl-

oul age dg dl&ion, oozpaml I8 Séuille | immbdiate-sal on | fng,g ggg phaveedadami-
Me i AR Frenddts étapd de laninegs f age par. VOP e%ll%i B |¢ﬁdi§four‘émﬂbﬁm)‘. en
e au rrolﬁpg,.mmlmdMeldeldecabmiﬂeﬂﬂJpant | a felf® mre | at e- equl penent

decal am NP 9R chaliflege 2arppléments entip deux 26 7 InstallatiShEdaion Auie QGeldonque Kesieyandt-
€ de | arguseapes de laminasg fauen anont de 7acgﬁ§srg D7, Qorvitant enl quttegimoins pry

O\ une et ape de decal am a e; na%,gmaia{s@mémuremalé entRir -

_UCId& Omgzgﬂ‘ggﬁ t‘ques “‘esorrpl bi e ghyklckges @slemipoicknoessh®8 2kt r es
es. de dentdrm

tenu ss r lgstal lation solon |'une quel conque
‘_;_..-r_.evendduitlmnﬁ%m!d3" ant en outre au moins un - - .3. N

' ags-de feuliles four A Induction -
feddrtideh &6 possedant |es caracteristiques d un

{,x&lggle@ssl ves (27) duit lamne a frold, et _
potiPledhutfégaiai-dess ani nage A chaud, conprenant: .';-

Hﬂi?éﬁaﬁoﬁ@blmpérd-a coul ee en contl- nu de prodults
ssﬁpg detich tRfsvarissle deproditci e (11) avec roul eaux de gul dage; b) :
pour |a chauffage a in- 35 duction et |'honogeneisation -
- rhdif uiGEage detarsicirtsuppiémei-ansver sal e du prodult plat(1); c) au-
-une Cag@m@)l am noi r suppl enen- ta*fo(27);

un di Sn{yﬁﬂ.J.épbéttlf@zs};)oup@@fmlﬂl@em@f‘f"ol di ssenent et le controls de la

rat ure ductﬂitcoldublagglm?é tyure H;&Fé;;ne sous du poi nt Ars i nmmedi at enent en
e | a deuosyuiendeseousdu pPARLAT chaud (27);
- -au nol nen awal denlai deEAER WFHI%‘“ °§1 &t f)- une bobineuse finale (33)
-enroul ercheud @Bul I | e enal?o car act er| see par un premer
penment dee)ray glng AN ‘ o3 lgug“;edw re r'pai sseur du 50 produit
dans la ﬁet‘ﬁ?"@ﬁe'{?ﬁ (18 orsque Is coeur est encore fluide etlou

at erent fea';!!? °b‘ 3 g@n du produit (1). 4. Installation
n la revend 5);°::q u%ﬁégﬂggggu 6k en ce quo | edUt dispositif de
1 di SSéﬁf;ﬂ p| Iasectl ncurvﬂ iane, WPsquele €st un duspositif de
di ssefPP@ FHdiaé' Qbbu ignnwaiadﬁnbﬁtct eur de tenperature avec
' al &Ii&ﬁé&m%ﬁm(@ﬁathue des vannes dall- 6

" 4 Installation selonla revendication 3, caractérisée 55
| en ce que ledit dispositif de refroidissement (29)
est un dispositif de refroidissement par eau doté
: d'un détecteur de température avec rétroaction
o pourla commande automatique des vannes d'ali-



