; ~e3eKDK| $6 TDRVYA. 6 AUQuU512002 Charging material preheater with

repl aceabl e shaft wall porti field The iny rns a
charging material preheater mmmmmmmg i 0 chargi n&%@n%?mﬁch isto
be charged into a furnace vesse set forth in the classifying portion
of claiml1l. State of the art A charglng material, preheater of that kind is
described for exanple in WO E mgmmmm An advantageous use of a charging
material preheater of 15 the set for cribed in

WO A- 90/ ¥90¥%842648r e, an outer % @ m t he vess &’@E%ﬁﬁﬂl an arc furnace
is replaced by a shaft which is ff®¥ in a holding structure and through
whi ch the hot furnace gases can be passed. |In heat-exchange rel ationship.

t hey heat the Cblvayigg mgterdsériraheatbr ettt sepliasgabdedhaft winld porifions and make it
possi ble to achieve a 20 substantial energy saving. The cross-section of
the charging material preheater in shaft formcan be round or oval with a
single shaft wall. Preferably it is of quadrangular, that is to say

pol ygonal cross-section. so that the receiving space for the charging
material to be heated is defined by four shaft walls. 25 The shaft wall or
the shaft walls of known charging material preheaters are either forned
fromrefractory material such as refractory bricks. a refractory spray

mat eri al Techmicalefteddt ory casting material, or however from water-cool ed

steel wall elements referably in the forn1of t ub r nels. 30 If the
Shatt vl ls TReLinuertInt, Coerets #1ehors o, BRsTaR) PROVPHIAAS] PrebRtdngr 1 o

char giyng e (oar o] (TIRS aghiQr 1 st 2002
o e BASRS HatBERTC A (SPU e enREH IR ¥ FRARES Yes éﬁ‘tﬁﬂesAs‘*%Sft s
| oaded, tfoath imwhe d:'lassje’ymg pmﬁnemtoéct’ltamd greater degree of wear and the

risk of %ta&?gsthé%%%l of damage than water-cool ed steel wall elenents.

A charging material preheater of that kind is described for example
in WO-A1-95/04910. An advantageous use of a charging material preheater of

15 the general kind set forth is described in W0-A-90/10086. Here, an outer
segment of the vessel cover of an arc furnace is replaced by a shaft which
is fixed in a holding structure and through which the hot furnace gases can
be passed. In heat-exchange relationship. they heat the charging material
which is disposed in the shaft, and make it possible to achieve a

20 substantial energy saving. The cross-section of the charging material
preheater in shaft form can be round or oval with a single shaft wall.
Preferably it is of quadrangular, that is to say polygonal cross-section,
so that the receiving space for the charging material to be heated is
defined by four shaft walls.

25 The shaft wall or the shaft walls of known charging material
preheaters are either formed from refractory material such as refractory
bricks, a refractory spray material or a refractory casting material, or
however from water-cooled steel wall elements, preferably in the form of
tubular panels.

30 If the shaft walls, on the inward side that is towards the internal
space of the charging material preheater. comprise refractory material,



For that reason, and also for reasons of weight. operators have changed 5
over to nmaking the shaft walls in the formof fluid-cq d st Il1s. in
parti-cular in the formof tubular panels which can be &M@?Q@ﬁ
cooling circuit. As already nentioned) 2the insides of the shaft - walls, in
t he | oadi ng operation involving charging material, are exposed to hi gh

| evel s of 10 nechanical |oading, in particular when heavy scrap is also

used as t bienchatiegi BgmetAbeTdadl Joddfing his Hewolyed casapcourst ahars ther skafany e
railway rails which have been cut and broken up into pieces, the sharp

edges of %Qﬁfjﬁdr dhet gredds sidipdn pbiaetedntr |aeﬂrqaﬁ?'b dleﬂ'éeesﬁﬁf"teafrm ghe
h
opantng ol THnd" sharinen, AeURY 6 sk’ BT ek el BARMC ST HPRCIRREL DT o o

the wal |, Fom thbe easeh,obn@ sivaf tromzaiehsmsrrpfl wdigbt I @beeatons ynalvat éangéd Even
in the case of tubular panel s ve a substantially hi gQ | evel of
4R

mechan$ caPverofe-M3kHIgi Hif éa?)fébWﬂ]tsym st@ﬁm faftijd-caeded s8e Klsgain occur
due to Sug%]rtth%‘l(yrngﬁ £l LA IBs bﬁfﬂuﬁﬁ’teé(qnﬁﬂe Wﬂﬁﬁ &dn g% ﬁ'néc?ec{! h@q h&;S' de

of the sh wal' s i's greater 1 n ower regi on esh nin

t he upper cocﬂghg)mrdnECause in the lower region the kinetic energy of the

pi eces of scra ich are falling fromabove into the _shaft is greater,
A Be D!

is not specifi yems‘&%w% e 4RY1ERHi0 trﬁt SHAf St way Eat‘f‘o‘ﬂ'@ R Whl ch
has 10 DeopeHiide dritbIying CeMirghiy HAERIAION arBO ekbiRbal bol RigH SRYEPS BRSS! b' e

to obviate the nee repair to the i'nside of wal |
vi rt uéo of mmhaomam doealri gg st1merpgrheuiarg whien sheahy | sarap i unsa]sbf usaed ragphe

b that i latively .l t t f th
char g1 ng ERTBNRLAaRLat O S RE gL Fatahy oSS e fon SaoB e, TIRAY 0 bl | <)
because Otvhidhehd‘v@q%"’eﬁaéu% &rﬂpbrdkﬁnqw"”ﬂnﬁd BFeceb N tRO 5%9%}3 ety of" '?g“ ng

| eaks in the case of water-cooled walls requires August
unaccept abliigces oros thepich @BPt iede intive theisbatif from ancharging @hsketdwh\nht e wat er

Gi <ol osea Ml ST R sat 4R, BRSE° AL pUS AbRBnd SReBaCR? useief, vl 1o

whi ch 1ar e refataveliymidrge piecest oute odntharinsidecan the Wamedwrthbomesweé and
symetri cal I% to a central portion which has a gas-perneable separating
h

wal | and WAREhWpl! cOPRYiabI%e rehrastigny Tateried. r kMeBein Hoeafdinofotubidar and
abrasi on, JLhat itANAGEENt db§tén’iﬁ§ﬂgeﬂlg?]%ref®ﬂf oft Réthahl 1??8{%&)@%1”@ erial

does not I[i)ave to be m)ved rom a g openi ng presen
regi on thcapaphlitye seniousedamagé tsut as Hea‘kshangm:cupejuerl@ Elll'Cht hﬂdhmg&er regi on

of the shaft, t C the gjn te heagt
Forth in the' creiseli s Ry Ehe sk noh Cemfie (o Sha Riordn En ot s
that dpffqaent 1é<'g9é¥!9ceﬁf1ncﬂ?é Qbiér PESIORI Y thABNDR DRALAM the ub&t %@aﬁs In
the two portions, before the charging material is transported to
smel ting PESHISE Wnthe hewegeregineridrkinetic energy of the pieces of scrap which
are falling from above into the shaft is greater. it is not specifically
possible to predetermine at what locations damage which has to be repaired
will occur in operation, so that it is also not possible to obviate the
25 need for local repair to the inside of the shaft wall by virtue of
precautionary strengthening at such Tocations.
If a .repair becomes necessary, that involves relatively long
stoppage times for the charging material preheater, particularly in the
case of refractory walls, because of the necessary cooling-cown time. In

30 addition, eliminating leaks in the case of water-cooled walls requires



For operation of the known charging material preheater, it is necessary for
the arrangenent to have a central portion which is rotaﬂggge tqugag 180,
with a gas perneable separating wall, and a device whic QLS i ng of
tHe unit performs the rotary novemeAt. Having regard to the high |evel of
mechani cal | oading involved in the rotational procedure, the known charging

material pacfeeaitably il&g%%pagéitﬁrié@tfécé@e SR ASSd OsHUE daivh \I%é WalelRiréuiamount s
of charging paterial . 1 ugust 2002 Statenent of the invention The

obj ect of KEPacARYEsef g necagsary welding oRer#lioNer i al preheater as set forth in

t he cl assifying 0, |\a,: [ . j . Stoppage
times and ther eVmgﬁﬂ(Ba é% p%% Acglg%léselsné c éég’rg!ngqﬂ%@rlélggﬁﬁ%g%aéoen@g}ngq@ﬁi ng
repair at shaft-fomsudies which lzee shafsimilar strychureiandlvehich car bé fixedoon bothsdiddst wal | s

of refractory material. The invention .f her ks t [QVI t hat the
ener gy osSil oSl e e AR Ukl by B oS FRiodde, Rl End "
f1 ui d- cool gHich i€ ebtatiblel hroufhaisebiTeGhdice bt Fho\H dpWwdahaindeairakios hat cl ai m
1. Advantageous i0 configurations of the invention are to be found in the

ot her cl ai aangemephds intrndgr g enstier that ther easaing rmaterdal rdeien ot daveidoibgvent i on
the shaft ?‘r‘@kéc% ffém 2 Ryifd Speritf fredeht ﬂfthé‘gﬂﬁ&r}‘é}{?@ﬂgﬁg@ﬁ?% St St toldhe

i ndi vidual shaft walls,” i's 'or are subdivided into portions which
are i ndi vi digeharge oepniag imihey lowex segiom oh the shaft, sasr inctharease aidhe rhrwing t
possi bl & omaldig) praRedtanss set o inf he cRidaifying Fortidr'@aihi 8] &R s ArfthigémeHe!

| ocations at which a |ower |evel of mechanical |oading is to be expected,
in parti cuPravides theh diffgiepbkindseefi hargingomalerialican e ieated ik Wa:eiegnsinfea &9 al  or
to be for "Fﬁ'tiéﬁs‘?ﬁbfo?‘é th8Char gﬁhé‘tbﬁéizis PhHshBrePfotthé Qﬁ\ﬁfﬁhg 60| aﬂ%ﬂar&édenent S
are used at |ocations whichh are subjected to nore severe |oadings.” On the
ot her handtherain.permits damaged shaft wall 20 portions to be rapidly
changed, 16 Apgtgterdf¥diof te khoVas Eﬁé}bihg FntérialBeInaSter, liflis helcByaly/ff tip Shaf t
wal | portion of refractory 5 material,; That is in need of repalr, or a

| eaki ng t ubmwéngementdd have a central portion which is rotatable through 180°, with a gas-

permeable separating wall, and a device which after emptying of the unit performs the
rotary movement. Having regard to the high level of mechanical loading involved in the
rotational procedure, the known charging material preheater is only suitable for
preheating relatively small amounts of charging material.



Preferably, in regard to the aspect of storage of replacenent shaft wall
portions, they are of such di nensions that the nunber qgf. dif izes is
m nim sed. Shaft wall portions that e proven to be 3@@#9&{%iquf

advant ageous 1o are those which, at th€ir outside, have support surfaces

wi th which they bear agai nst correspondi ng co-operating counterpart

mount i S@stedbnt BE dheaimestioycture, when they are fitted into the frane
structure. The frane structure is preferably nmounted in such a way that it
can be rai sddeapriecbvist dhe i Wventrien diifga a¢hasalyendateripl, prekgasenfaswheleh the |

shaf t 1 i toct he:side for i {0 %

fur nacgavptehggigl ih%@%ﬁﬂf@@ﬁ& }slﬁgp t 8]\c/va I “Eo?‘t i15nqﬁ]age®gébgﬂer er}pe)?éa*geg?@t hen

t he shatpppage mpvmed tamdt thereivilth calsoofthé heostperiat iregardostiot i lona abdamagd he
furnace vessel and. the maged, shaft wal |l _portion s replaced by a new or
Fephi r SBIORUTS ARPEIT (e LBhal tead bEish SBUod 1BabR tAGHRR, 11 HE eI gihg

mat eri ghy A GAPR &ff rEfrageiry Afker-fAdY ThOTinQBRSi 84 | AMtheP3bbkGb) pRfidd Ons
conprising fluid-cooled steel wall elenents are to be capabl e of belng

i ndi vi dbatl | thet kergyodosses ahe redutddngneicerparisont vigperdshaft t tcosprisphacenent

operatign_ Br i.ef q:es rlf‘tion of the drawi ngs 25 The invention wll be
descri ﬁ WQ'HO%}FQE& &F' Y&t '3 by means of an enbodinent with reference to

nine Figuregnhef ebjetngs. affaenapeasi fihe dodagesest ersarilbeadidneadesgs of the
charging material preheater in accordance with the invention in a nodified
ar £0 f ucABldguiati pns Of dhiAdi nveniden wee 48| berdpudotn the wEhernctaiBs space conditi ons
for the shaf J i : ange j de I . imted,
wher eby t he Iﬁwetﬂ?‘ %Fanrg?rﬁgte@%{eé&gﬂ?ﬁﬁ%ﬁe shg?({%?g{rrg E%Qﬁ%gi“ggitﬁwﬁ@? %\pﬁgﬂn t he
shaft wal¥ iok| edientiihe stalft st of lepolygnaAugnoss - 200, Sthel eativtdlal sihdét i s

exposed particularly hi.gh |eyel f hanjcal l.qading. .ln the

di agr aﬁﬁtﬁkc‘ﬁroivwaﬁ%:?"épa’da@ fng%o"'\?\‘gﬁa mlptort\@"ﬁn‘ﬁﬂpcgp?%r iladiydduadly,, ¢
f ur naceegiadesdy £1%ad Ginng MRt Akttt MRAt alak@hii€ possitdesaPerad ohatandl | y
besi de the electrodes, with the vessel cover close igure 2 _shows the

d F
Fi §2ir e for (hetshaft nat Hbesingide pbindidduali demasianssonBich i lanerilevelodf t he
Lt : i . L . af . . 5
STel L BERR LI AAD s SEEhE Oodctha. i (REDR BTt Bps bl b
over t Réndduwntic eelrastety. mitiegiale ob twhobdesfotmerhrfronrefiractortyapdats s odili & of
Fi gur emél

Re robust steel wall elements are used at locations which are subjected to
more severe Tloadings. On the other hand, it permits damaged shaft wa]]’
20 portions to be rapidly changed,



Figure 6 shows a part on an enl.arge scale of Figure 5 illustrating the
fixing of the shaft wall portions in the frane structuxg. { 71s a
view corresponding to Figure 6 of a nodified shaft wal gﬁﬁﬁﬁthQBQ?u Fi gure
8 and Figure 9 are each partly sectiongl, highly diagramatic perspective
views of the parts, which are relevant to understand the arrangenent) of
the shaft di sposed above a furnace vessel. 20 Ways of carrying the
invention into effect The snelting unit illustrated in Figures 1 to 5
includes an arc furnace 1 with a furnace vessel 3 nmounted on a furnace
cradle 2, and a vessel cover 4 of an arch-like shape, which covers the
upper edge of the furnace vessel. The furnace vessel 3 conprises a | ower
vessel portion 5 25 which fornms the brick-1ined furnace hearth, for
receivin ke ra \ I r j ual l'y
f or med f%gygﬁa?grv%cgg{@s%ﬁreﬁggs %ﬂvé‘l%?cans‘ﬁﬁg?swggg é%&gg[?tﬁgﬁh;écﬁ?@fn

Fi gur 6s 3nateria), t hhatvesselincoeed of cosprirseora & i teakingvéubydart imneV whi ch

h th t dl t =
por 1 on cATRRITERY s 180" aFd e £S) asporio b oekaBgos 1l oAkl JUATE R of &
shaft 9 4o ewd‘n&arfﬁeg%r@%ﬁ)aﬁ@ﬂamenwnbetn'aevm RAbEE F S’fffEFé?Itsé‘?{e

(Flgures 16 August 2002 Figure 1 the two-part vessel cover
is closedynMMSEdgure 2 the second cover portion including the shaft 9 is

ext ended. As particu ures to t h art, shown in the
drawi ngs to th‘ﬂ‘%\f?dﬁ?] cﬂorhpé'sc@}%b%avﬁf PHE Fﬁr%eaggrv&gg@qy HIVPRAIEAFS to a
5 congentdrenghosar ghilch! nAC&hedrt ubsideuntivé umaem QP feles apfthelkich” eRgs 1

whi ch can be noved into the furnace vessel concentrically with respect to

t he vessdleateagaiestl correspanding £erepesat ingecountarpart geuntringsirafstie Lfnames>.

12 s mod T Pl otteh ey Gane” RGBT B fPab " stfchoi on (hes HFEM: o
10 confi gsﬂraéum f prafaiably Wolmed Whiduch 4 GupdiNasgel cahaperailded dnd St
cover portion 7 is of an arch-like configuration and has a so-called cover

heart or WEEEG Mt RoMolding dRrangetantedey dffans net wichrither ehaf) can Qﬁhr ee
| d
el ectjzodes;y JJ@ed"’Gi‘%v@r! %t&eb??]demffdﬂﬂ G514 13hCatfolE & &% celgégesf?ectro £ 1o

tri angul ar arrangenen ree- ase arc fur nace.
ar e nountdamages shafitt wade pom'honehasatmﬂ)elsepdamhdcamdmethal@aﬂtz lieweoved tond

[ d h de b I I d [
B T angeneile 240 pHE #F B Boryakirfopbs 0% S0lie hel PRrBRE ofFKEL Ao, cover

lifting aduﬂxaééd/ewﬂgwa’wm%m& rﬂeislédeerayt behenoa* trre@mé&%ﬁ@ | AftaOYRes 4
and 5 in which it lies on the edge of the vessel, and can
shaft has been moved back again, the charging material preheater is again
20 ready for operation.
Shaft wall portions comprising fluid-cooled steel wall elements are
to be capable of being individually taken out of the cooling circuit. to
speed up the replacement operation.

Brief description of the drawings

25 The invention will be described in greater detail by means of an
embodiment with reference to nine Figures of drawings. The specific
embodiment describes the use of the charging material preheater in
accordance with the invention in a modified arc furnace with a round lower
vessel portion in which the space conditions for the shaft which is to be

30 arranged beside the electrodes are limited, whereby the retaining members
in the shaft are so designed that when the shaft is filled, the wall at the



20 pivoted to the side into the position shown in Figure 3 in order to open
the furnace vessel for exanple for a basket chargi ng opgrat, ps above.
A suitable cover lifting and pivoting arrangenent is d@?ﬁpgggt ?or exanpl e
in EP-0 203 339. In the illustrated enbodi nent not only the furnace vessel
3 but also 25 the cover lifting and pi'voting arrangenent 17 and the
electrode lifting and pivoting arrangenent 16 are fitted onto the furnace

ol et roadlected® i 11 OPaRioan” aerEltRein MBS B 0 PSR ahangea
in a conveidingn or nodification operation, the construction illustrated

provides 30 that the first cover portion is in the formof an oval 19 which
i s defined by & Erpodéiearemmatic WRYWRIi ncl udes the usual el ectrode

configuration.g; ugu 2 e. L . coyer. nord | i itted on
t he furnace ve@?gﬁ' ]th%hggﬁo'?d&%&@?& iugwncc{nhréﬁbp%%(rﬁga i r@tﬁ#gn%mﬁ hat is to
say pegrpehgitgingarayetialt peetidatere wiichheispagizbosadd t heteva By Sheyide | RhEI gure

2. In that way, the furnace vessel can be tilted for the tapping-off

oper at i or®16¢troRes .sHE Ehen¥Rsap! 6p¥8TaEles8d. 5 with the cover portion 7 closed
and wi thout dig t (o] Felo] AN . situation, the
shaft 9 only h@ghﬁ%%g%%? &éﬁt%‘"ﬁ ¥$}(’ra‘(1j?%{r:1ﬁ3 %’%‘h\?\/gg r%ﬁ@eﬁéat | osses due to

radi ati on are Figdee 3 showst hephant viiew reefc ehgaswrdt imas sanftowitihetheajsectipart into
t he preheati na shaft. Possi blf)]/, the_gap which occurs when the shaft 9 is
rai sed bdiheldd ehéhe SHRTt. etrgeh thETXNE&F4. 10 or the second cover portion 8

and tjge Vesse'Fi%ﬂHéﬂ(?&%wE rth@&'éé?on%l-‘i@ni ?Hiﬁ"@' :?‘Jliﬂﬁfthgysﬁ??%gﬁ@e&n apron

or other neans Ich are nmounted to the sha or to the vessel e. The
shaft 9 iovefithedfurnace fesset, structure 20 which encl oses the shaft 9 in the

f X t f 10 illustrat i n, Fi ! 1 d 15 2 of th
ggggﬁ(r:l govgr ny‘g'r%#r%seﬁ"gge@gnéﬂ ﬂﬁse&li%%%ﬂ %IS:B]? Ilﬁ)gu#[‘%aﬁ% 42'?r uct ur e.o Thee

frame structurggdfe Wishdks! § dart Us BAt @Al akde SESR BF Eialpd s ii'?hﬁt%’trigi ?Ste 09

and which carriés the shaft 9 is nounted Tn a hol ding arrangenent
Fi gur es TtheofiXjing ofsthenshafivawlt pactione ifirtheeframe ietructeirep can be rai sed and

| owered jointly with the shaft by nmeans of a.liftipg arrange t ,2Q 22. For
t hat lgurpose, ﬁér%rﬁ (r;ednoﬁ Y}egngﬁﬁ%onaé@mtﬁeﬁbgé‘rg §3°1§fa t"ﬁ&ﬁ%gnﬁhagfructure
are engagenerjortipatir@ns 24 for the lift arrangements 22 which are

supported on the hol di ncg arranqgjerrent 21 so that the transverse beam nenber
23 and ther ewi T9Uure 8 pndRiouse (Jiareicach packlyr sectgonale Righiy diagrapeaticft ed

out of t : ol L ORe S e Fi gt i p | b 25
shoun i n T e okt Bt SHRIDaHY, VSR, dre TeleldnE $BCRRadREY HReC0 1y
gui de barar2igend@int: bbltde rsgatr dtspgsateabovRla viutdacehadfsseld is horizontal ly

di splgceapl e. For that pur.pos rails 27 are provided on a support

stru urMM&%&B&M@&HM&l is provided with wheels 28 30

m;gt per _rrit OriRpP!HEPITRG! LAt b MRusRtdl Non SF1gBARe PR 31 shenddeg diPrdreont al

furnace 1 with a furnace vessel 3 mounted on a furnace cradle 2, and a
vessel cover 4 of an arch-1ike shape, which covers the upper edge of the
furnace vessel. The furnace vessel 3 comprises a lower vessel portion 5

25 which forms the brick-lined furnace hearth, for receiving the molten metal,
and an upper vessel portion 6 which is usually formed from water-cooled
elements. As can be seen in particular from Figures 3 to 5, the vessel
cover 4 comprises a first cover portion 7 which is shown in the outwardly
pivoted position in Figure 3, and a second cover portion 8 which is

30  substantially formec by the lower end portion of a shaft 9 or a frame 10

accommodating the lower portion of the shaft 9 (Figures 1 and 2). In



16 August 2002 8 The shaft 9 can be closed at the top by means of a shaft

cover 29 which, in the illustrated enbodinent, is dis %ﬁ“ zontal ly
on rails inorder to open t he upper chargi ng openi ng 811 or cﬁargpgg by

means of a charging basket 31 (Figure 4) transported by a crane. On the
side which is 5 the rear side in Figuﬁ% 1, the shaft cover 29 which is of a
cap-li ke or done-like configuration has a gas passage opening 32 connected
to a waste gas conduit 33 when the shaft 9 and therewith the frane 10 are
in the pdsguneod Hieotwp-partrressek covern-iiguelosed. 18 BigHrd SShRvseerNd EWershaft 9

is of rect I o 0 guration. Preferably, the shaft is
rect angul ?E’ﬂﬁ f’[?é“‘ﬁ‘g‘%}"g %‘3 %r? %eneﬁgbassenbl y has retaining nenbers for
the feed or chey ghownh nmt Eantatulaasbﬁrfagdmm lyed 5i ntigr @atersiden aid the

herei nafter, Therefore the shaft has shaft walls which are arranged in a

rect angu|denawmap@ abe |réefdt of the centrsnef thegfginacuversed £PIEREPANATEC dal | 34
Whi ch gl s &ﬂb&ﬁ%ﬁalﬂ Qrd hﬁlﬁﬁS&f %éﬁ,al%ogﬁ%tﬂgné&é SlesSEV &n Fpg'iéqtl?eq;% %e” the

vessel cover I's , a rear sha chis

renot e frygwich hoan Ctbmundve‘d&mtmnuhet varrage eveslse haontemtalidad 1 36~1¢hdr&beaﬁﬂ itoh
connect those walls. In that case, the front shaft 34 is of

appr oxi nehgl ye&Sﬁ:é contee 1 1dnétant Kk aforthe 1¢esse ats\é\gls"—‘tgé}r’%say'«i R Ynaf t
wal |l 34 aghol i1z %@ gﬂﬁﬁ'st} edV"inﬁ Ilg’n@ure r‘?dg CESVﬂ’fe 39!’ eST&? er gap

i s shown oOn an en scal e It s uId 'S point
that . inl2 he ma’shewfabavmlmheléwerkvesssebmktm\zem camarisscs\hmm the bswdres 4

and 5, the hOI’dIS str ne in Ian view but otherwise it is a
i ne ¥ol | G ?'%"‘PW@”S‘E{]PX@HC J]E‘”iaﬁ hﬁ" 5P %Sseé\rﬁﬁ‘ Phus al so the | ower
edge of the frapy fﬁ’%@féov@@'dort:“ﬂﬂn'ﬁ19fof25nté}‘%hsﬁﬁsﬁiﬁﬁbﬁwa%ﬁ”eﬁd‘ﬁaé’%sse'

cover is closed, that 1s to say in the condition own In Figures' 1. 4 and
5, the exsecadiedconenhearss or lseres pertdbn ddveith eldosrotedopandngst hé (IFomme edge

of the rear f.the t oj,nin teral
ohaf t el P 136 thef Fpectiiites; B8 vhIE apE 5 08 msdbalsf: fithotrlaissedt Sne
first covefe NRUAT OBriéngulBe dPRAGenéRSSBF Gd%r@phéﬁataﬂcs ﬁjﬁn&@){ t hgyeupper
edge of the upper vessel portion 6. s adapted to 16 August 2002 9 that

cont olfr . giesteadas od? are t fieuntigtheto ealREtBEdLf CAMMEET c8 @S| L@dcd?atﬂesbponds to

an oval o|,eg1 beA @grea a;ﬁ%f’éddﬁ% the @3dé vsgfﬂn@@%@%ﬁ 548& mﬁé&%ft yasangefi Hed

transition rom sect’or s of vesse rch ar
by the trpjvetirigdatrahgement t16. t Tae rfesﬂeccbve«e peetitonr 7 @an tee 11 thedcby means
Cr oss- sect‘L on of the | ower vessel portion,

Seotor a2t O cover UTSNG Pad SENOBe FaTRNENER AR gl Bl pos RIR, oMy
TEom e Qe 3818 WILFIAULE Feb 1t WESHOUTGROLEI, Tl Y <)o
t he c?br dpiv®ted tohthe shde fintnhdbe posttion shownbén thigured3 in order to open
the furnace vessel for example for a basket charging operation from apove.
A suitable cover lifting and pivoting arrangement is described for example
in EP-0 203 339.
In the illustrated embodiment not only the furnace vessel 3 but also
25 the cover 1ifting and pivoting arrangement 17 and the electrode 1ifting and
pivoting arrangement 16 are fitted onto the furnace cradle 2 so that the
furnace vessel can be tilted jointly with the electrodes.
So that the electrode arrangement does not have to be changed in a
conversion or modification operation, the construction illustrated provides
30 that the first cover portion is in the form of an oval 19 which is defined

by a chord 18 and which 1ncludes the usual electrode configuration. When



in the direction determ ned by the furnace cradle, in which there are

arranged a tapping hole 43 and a worki ng opening 44. agaVi g t he
centre 11 of the vessel, without that being inpeded byﬁpH%ﬁaﬁ B?E@ﬁ% front
wal | 34 of the shaft 9. As the second _cover portion 8 and therewith the 15
shaft 9 is fixed in a holding arrangeﬁent carried by the support structure
26, that is to say not on the furnace cradle) that part of the cover cannot
also tilt. It is sufficient however for the | ower edge of the shaSt to be

slight!ythe fiesy eavay POFBiAN: he Tiprek ordge fanage vesseledbeichond Bistel 1§ o
ermt sk 9l t 4 - n fict A h Lr cover

IC2)0 porti b)ﬂr']g{hyt?l %HL‘W&%@%@% f/tmﬁ?ﬁ 15%853@/2[5?@%828{@2?&,&%&# nﬁgb%e& to

prevent thy paser dashs fieanstesmaim rggarer Gughint breatgagy . 38hédrFummen vessel wo

cover portions, neans for sealin ff the cove ap 38 are provided at at
least onIbPerHACHLTGRING CPUNGDRG BALEIORSIaHE 2639 ETUEL IOPETAH G-  he

fi rs.tsanﬂit?\ectﬂgdc&)% egor&%ﬁ' ?”ELos%é By LA nbit ‘tﬁ}??a%@rﬁén%"’ﬁ?%ﬁé%bve@
sealing gas -7 Is blown Into the gap 38 for sealing purposes. For that

pur pose, partdgn @ed Il Omeg shtuatige dite shéftt 9i enlyohasayo de $tghtflyohiftethaft wal |

34, is a_duct 48 with a _slit-shaped nozz| e opening which is topards the
cover gaph 38at @’Fyd:h?g'iﬁabfsloﬁé‘f—% !"gltr?. E\Qiﬁpho(?n,repfgﬁ‘\cﬁ‘@é?ratthetm ﬁﬁ'@écetﬁ of
the 11 SgakRVeissPRI tnd fordpatd Pitol thebraageBNinatt. V"ﬁ%§sﬁb1y§ e gl by

cool i ng ? s and whi ch, when t cover 1s closed, engages W't ar ance
into a gwbioheoccuts wherytibe sha2 910s Prefedr bétiwpen tbe sliowént edge of phewshatid with

ini nb 4 (fi : har gi i al.. The.kind of
ot i nfr TBEoER Colr BEGERh Sundst, S5l M RIS i iyt S (aBibef of
that pur gesied Bﬁpﬁg%e‘%ﬁs%‘f taheapmpeftéﬁh@rcmhs)unm@ﬁ driaemelpped toeske! edge

39. 40, 41 and 5 the configuration of the converging wall sector 42 however
t hose resbafiti oy todiBevesseedged to be of a special configuration and

arrangenent . t pliustr odi t ragnsit.ion f a

rect angul ar chﬁ%s{@&t% ol oﬁ&gﬂeﬁgﬁ%ﬁrﬁgt%trp@r%ogﬂawhék@s@fi‘gsg%i Bt}'e of the
| ower veshgft Point tieNmanned dPaNESyelYtheaYrafe 20 AO) Y@M AT Fsgureeat B whi ch
inthis io exanple follows a trapezoidal |line. The transition is already

beguds abév@f the SeEARdrcavahPostiQsr dtnepresspEing a Pt qfothe brame = oEEiUrgs, in

t he | owe [ [ b Si oD r T e :

corners g@?\?ﬁé‘ﬁ\e ?ﬁrfadclgﬁ[aéf ?@:A%HFQS'§5?1 @g%gﬁgd:@t a*é tg?edgg ahiggﬁrg%r@;ti on
such as to Tandeshdeh tcanziedsthehshe®nOr & obunted iressbébldiiharcangemangi Ay shaft

1 15 t [ i f.i ed f 58 d 59 i 3) .
Ther e ar S56% JU0UTST BoES hhi8n S vt FEFty 368 a0 asorur Goe. LA | nto a
cr 0555Cih00l a Bhichey 9115 With! eheZthe 8y ot W 1 oG

trapezoidal line and which is then reflected in the profile of the upper
vess@ edgde FOrupattpuspeset pwvideshen 4ransuedsel baam Teebearsrddhef the dfirgine i on

the shar oty afe epbeBobOPERrERng (°Fnd st indlehacd FRHER "rh™

| oner vessel suppoittednon i thebloTdagsaangereativValr gonghatrlthe Srahsver 2 deanl he
pi votabl e fingers 54 are arragged paral |l el and at a spaci ng@f rom each ot her

(see Fi gile@des) 24 andathergwilht E6€ | fraperdryctwpandd f9Ernd dneasiddtl <9 P t he
frame str r t f I - h I i I;s,,54 are
pi vot abl qu%%%fgfﬁer%efﬁggséf{@e%"%sh ?g%”'”\%h?cﬁwgéhgﬁgc?@ﬁ; ipﬁ |18Tjr e5in
soi | @51 i rshowmdni Figuhe @& t fre thabegasporiheorsjudfed beidancegerfecpr iy ecsuredit o t he
i nternal space of th% shaft and prevent charging material from passing

t her et hr @dg?ﬂidﬁ‘rﬁaﬁsa@ rel ease position which is shown in dash 30 dotted |line

in Figure 5 a in fs t %\%@ posit i of fgngers i Aht Jeywnwar dl y
and permt thgﬂ‘ghapg\{yagam{}gﬁb [\% Bglssq{‘ﬁpousg at?i?heg RS HBFiBhe o
displaceable.  For that purpose, rails 27 are provided on a support
structure 26 and the holding arrangement 21 is provided with wheels 28
30 which permit displacement of the holding arrangement 21 in the horizontal

direction.



16 August 2002 n shaft. The pivotable fingers 54 are also inclined

obli quely downwardly at an angle of about 20 relative i tal, in
the cl osed position. The fingers 54 which are di sposedrlgb%ggu?ﬁgbé?gft wal |

sectors 58 and 59 cannot be pivoted d%wnvvardly as far as the mddle
fingers. Figure 3 5 shows the rel ease®position of the fingers 54 in solid
lines, with the closed position in broken lines. It will be seen that three

t fi h i t t h haf t d 37 df
o R e B R et g Rt e G1FsPa o (the Ty bE eans o BosHATS PR et d v
as far a@rgkhe iR’ i"hfu&‘cr‘b@é‘&%{nbad’iﬁknlpr%%Eﬁ’ﬁa%éaﬁ]@%dﬁ%hl@%h‘%ﬁPﬂeOf the

pi vot al movenent hose fingers wh he central fingérs can
pi vot ed jmiontéry tolgpen tHeeupumrnch&l‘gmmg/va)pehmgvﬁt d&br minaegimat byomearse opi a/ot abl e
fingers 54fro Sltl he chargi ng

h h |
mat eri al : eB;’Jlt fﬁglﬂ&/g t‘if%gs‘l?qnhﬁ% e%%?’%\?é?% tﬂ%é"geewﬂ that is
to say i {:‘ﬁeo rEE}e shﬁf”‘ﬁh FoyRe YesER! sROm! cibr 29 Jdiah {shng\@ldapSﬁQE%r 42 of

the 15 upper vessel portion Is protected from an excessively great | oading.
Fi gur es Goneal ke b@é"1gm‘asuguhes <) gshoprasfsaget Ioeemdet&bz lcenrettedh&osa masteir e and

arrangerrent af LN pa ar by ures and 9
whi ch f of%% 1f@" %Ee:;gf ?B?/:%'afﬁ ﬁh?rﬁ% { Eaé"egtlga?qrey i ified
di agrar‘rng@g1e1&pshdv}nuﬁ Fagur@nﬁ of the i nvention, the shaft 9 is fixed in a
frame structure 20 which surrounds the shaft in a cage-like configuration.

The frame strhtguree 08 aed Bdsbowtthahethsoshalits Ot burofpeegtangiianl enossubes 63,

onel? caritogia aaitogirar Y arirerd iy 2R etk 48 Ghahge A Yo ebfrre 20

The 25 sh@d1bnvvﬁ+én3tﬁ?e4 dserblyah®s resRRAhg VidnpesbRdr vilkedeedtar CRyfinghaf t
wal | portions identified by /1 and upper shaft wall portions identiftied by

/2, of WRRERTdInI ¢Si Hf @p%ﬁrabedmesga&aéem<ﬂqr—§ﬂaheéemaﬁ fhe HIYEFYE the gure 8
for exanmgy g sysmvﬁalﬁg'sﬁ fabe Wb g{%ﬂ Fec% ’Iar‘?‘gh%ve & hdadngy 37/ 2.

In that rFespect mnoreover et 85F Chat Fi%h is further 30
subdi vi détk ilowdrheedion] zdth al fn:hntemalfbrwailmtaz WMItbaqoadjacmtst@fthecpm}*dw dt h.

of which qures 8 and 9 only show the respective shaf portion 3512
16 Al ust15 ot_heﬁ"&&j%nvsrrp@r{m {henthen the ée]t SREer dh & Pg%a(ﬁwlé'%ﬁstlons 34/ 1

to 3771 yhigghei n o Péag- Shate] (A 98 ilh [1d° Plrioks ChofStrel Ebira STRRM Ind'lb

portions are e5| as f|UI -C00 steel wall elenents in't
t ubul ar patergd s'neft VhaElst 3hwhard7paimahscambettatboseu®! ipor tihcingt vdaseh the e

di sposed . .n I'] voa.5 . UXt apose el.ationshi p_an i C n ted
oo ed bW, b 2, AR S DR Rl o, B BRI ELSY,
the direghatonsofo BBy ereshadf wahe 3ahadbing thetehbr@!18UpaRNh fd hhitrdg @ver
enpt§|ng of the _shaft. ) . )

0 “gap 38. The cover gap is shown on an enlarged scale in Figure 5.

It should be noted at this point that, in the case of a dome-like
vessel cover, as is shown in Figures 4 and 5, the chord is oniy a straight
line in plan view but otherwise it is a 1line following the section of the
dome profile, and thus also the lower edge of the front shaft wall 34 is of

25 the same shape.

When the vessel cover is closed, that is to say in tne condition
shown in Figures 1., 4 and 5, the external contour of the vessel cover is
formed from the lower edge of the rear shaft wall 35. the lower edge of the
two adjoining lateral shaft walls 36 and 37, ard the ovil part 19,

30 adjoining same, of the first cover portion 7. The upper vessel edge 39.

that is to say the upper edge of the upper vessel pcrtion 6, 15 adapted to



The upper shaft wall portions 3412 to '37/2 are in the formof refractory

wal | el enents. On the inside which is towards the recejxi j 62 for
the charging material 60, they have a |l ayer or plate 7168§ﬁ99§$?989§f

refractory material. While the second wall portions 34/2 shown in Figures 5
and 6 are forned by refractory wall el%enents 71 which have a fl ui d-cool ed
outside in the formof a cooling box 72, the second shaft wall portion 34/2

illustrated in Figure 7 is constrycted without 15 fluyid, cooling. The
ref r act oFRAtNEOBEQUEL | SThenCPBUEeQTi Kb% 'é°p§ﬁe@égen§t9al‘#plt5?e"ﬁ%‘r?gerth‘?% with

edges whj rods: thenshafi..i {101 4 b ble to
change thgnse%oﬁggvn\% Fa%ptgy‘)t{foo%zuﬁqégi (t:) I@,érg &Eoﬁa(jadl]r ]E')Tjdt giwgyjt eg§&ﬁa3ggangul ar
support swfaces 74 which are mounted on support projections 75 and which

are supported_on angul ar co-operating 20 counterpart nmountings 76 which are
wel ded to sui TEhItEATTEAN SREM Ghe tSRETATSr 9T PR 2098 Ghddieqvesses. dRirisare

respegti Vo Df f C e . I i asicl abl e
fixi n%s 4 |1)éﬁ&)pb€;r rrr{'i‘ﬁte ? gﬂsﬁ,:%zlétc@ﬁ‘vfl l?él %Qe%ﬁgé%ﬁteﬂgr gg%trogvi%gegh‘{)gioﬁﬁ?n
rel ati onctasstfeetionr <if ahel Eiwep vdseek goobibnwald made thyons cod&rging alkevent of

d t [ i it b i | | db th [ 1
por ton SFCtohdi2astte the nbereRT et B st S T BuB ot  ad and moved out .
"It is desiralke;iQiady NRenBbhed! SIIBRES shdh fiAr FAgurRoSSithke)kit& Bver

standardised in regard to thelr size and the releasable tixing nmeans
t her eof porttibe # ransemratedt drem the sesond cheerapdrtionm & dgud egaphé8 sthackage 30

thereof to_a mni t .shoul d. b ossible for the coolin ircuits to be
i ndi ﬁ)quﬁﬁ_"’f/’df 6998% t{%ft?‘s_p&o&gi@ngo tsnfg &\?gﬁgpa%dﬁssﬁ F%‘ %@ggﬁ&eao t he
reducti oRpi gheeNAFENL {bAS 88 rininddady PERY efirhsteb@rafléanifogAen therdsgreast
steel plates at |ocations subjected to a high |level of mechanical |oading:

t he tenpéreanded aoftappigchete dBeand gl woRkSng \apeRNG 44 daseyiengdpyram theast one

t enper at SOk, 4 S J e the e . Whi C

det or mat CEIETETLY AL SHESYEERL  IMEHuRCtRE B CinhEdBaThE e SelbintBb ot ng 1 n
t he char gatig 3apef ahkoshaffhet tentiwr gbeond ¢ovenlpontidd00 drdl 1AEREith thé August
2002 14 CLAIMS 1. A charging material preheater for preheating charging

mat et al spaE) Iwisi Eihxqds 18 @ haldiRgryeangeRery sanripehdyethee§4RpOre Ptrugtyre
particul 35 MRiAls to say not on the furnace cradle, that part of the cover cannot
also tilt. It is sufficient however for the lower edge of the shaft to be
slightly lifted away from the upper edge 39 of the vessel in order to

permit slight tilting movements of the furnace vessel with the first cover

20 portion lying thereon and with the electrodes inserted.

In order to prevent furnace gases from escaping through the gap 38
between the two cover portions., means for sealing off the cover gap 33 are
provided at at least one of the mutually adjoining edges 45 and 46
respectively of the first and second cover portions.

25 In the jllustrated embodiment, a sealing gas 47 is blown into the
gap 38 for sealing purposes. For that purpose, provided along the edge 46,
that is to say at the front shaft wall 34, is a duct 48 with a slit-shaped
nozzle opening which is towards the cover gap 38, or a row of holes.

In addition, provided at the edge 45 of the firs: cover portion is a

30 strip arrangement 51 which is formed by cooling tubes and which, when the
cover is closed, engages with clearance into a groove



5 scrap, having a shaft (9) which is fixed in a franme structure (20) and

which in its upper region.has a closable feed opening @ char gi ng
mat erial (60) and a gas outlet (32) and in its | ower r£ i]"%"félzé%?g@%arge
opening for the charging nmaterial (60),and a gas inlet, and whose shaft

walls (32 to 37) delimt a receiving l?)ace (62) for the charging materi al
10 (60) to be heated. characterlsed in that at |east one of the shaft wal | s

34 to 37) i divjd t | | ti 4/. tQ

§712) “uhi oh aFEETRaR i bl 1937 wed 1o RRERRaSET, el BBpEnathr o

I ndi vi dugk{pgerep! P&eaé?\_lee ch&v%ﬁ? ﬁaé‘e‘?@élgl ngTﬁéitlérnUmofprr%l‘J@ﬁhﬁﬁ@ ﬁ\é(ﬁvé'i‘g' ng to
claim1 characterised in that the respective shaft wall (34) 35)

subdi vi dddsdnibed pér pehdPeAdMat0 dis epantmulantyo SiﬂW@@sthtFV\thhafpurmbl

portions %34I 34/% 3511 35/2% Cﬁh rran g n boye ﬂ] gther.
D0 3. A ORERTTIG, Offeller TSHPeGH iR SRRl AT Hi PR BESSEL e0e 4
char agt eﬁ;hé%nff@uﬁ”é‘ﬁbntcﬁ\etﬁ@%@m@rg%@ pamaf Eem}‘|42( ﬁéwev@ﬁ)tHo@@'r‘é@&*ﬁnﬁé | east

one first shaft |l portion (34l 1) which is in the formof a steel
wal | el efgphers 78 nedsd th beaof bé%@tﬂle@nﬁwtﬁat@ﬂc@@ goangeignbippar at us. 25 4.

the ‘ot cel “ual 1ToiBheh{ et  ABOFIPT Ot Fr et dR6F LA CNaal ‘30 s

A char gi rgodsrkedtiah gfr eecalidt RE6ahdi mUnd TrodBseetdof Hdr Bed eblersegkse1 n t hat
the tubul a r panel i s forned by tube porti cns whi ch 16 August 2002 i5

are di sp®eEkionnSmis ukarmed j W(t"@{‘éogéda rléq]&ﬁqf@ﬁsﬁr%samtm d\iméfi(tt!hcthp&r aI | el
to t di o Y t ch r

enpt o ng ST Boreufar ™8 GgeloBay 116 MO RSTRIGRT 1S a1000 bedh AT

cl ai m 3 ¢her appieer edged 3D nott Hhae udrpersv@sm vgdrtionl ensoftari ssl nint tke f Tower of a
cast stee erature of the c tsdgé)ee pI ate

| ate and the te
control | éb?& BYriige which d§ beariths ﬁeﬁﬁm‘zﬁgd@m "%"rf’l Baﬁ“@ﬁﬁerat ure
measur emafe YRACalIst 6. Ca5tark 28l B) @) dthbCRoMALGLIAN Qrndgseghed by

at | east one nper at Ur e sensor . g# A chargi ng erla preheat er
accor di ng:onv:er‘gaetmfards athes céntre 5f chie aesseli. sedhencomvarginge shefpealli ve

haf | | 34 35 I t d ft I t 34/ 2.
35 25w SERATS PiF ORI 1 BY Tafarnees PRCYDY 59 Pt TaPURed? andelER. on

the insi qgaphiuifades WAV @émtehe tl%ce*eetdhguma@m(sﬁiaéctm iMe §hardisng
material (60), is fornmed er or ate (71> of refractory nmaterial.

8 A charsgerignahtserHe pf é%@afaéasaa@eoman@ o Wiahofol 196 ehirasreidied 1 n
Lhat o ne HES SRALI S8 e RTRRLC D B bIAIE 00160 Gl MeskT e e

in that tbyestrafiglic bortyiomglda edndnddat | Thef furtiset byarmsi‘oaefrom the contour

20 of the upper vessel edge 39. which in the region below the shaft 9 follows

a trapezoidal line, to the round cross-section of the lower vessel portion,

is by means of a converging wall sector 42a. .

The pivotable fingers 54 are arranged parallel and at a spacing from

each other (see Figure 3) and are mounted in rotary mountings 56 arranged

25 in the frame structure 20 at the rear shaft wall 35. The pivotable fingers

54 are pivotable downwardly from the closed position which is shown in

Figure 5 in sblid line and in which the inner portions of the fingers

project into the internal space of the shaft and prevent charging material

from passing therethrough, into a release position which is shown in dash-

30 dotted line in Figure 5 and in which the inner portions of the fingers

point downwardly and permit the charging material to pass through the



25 netal plate nmenber (73) with edges which are angled towards the shaft
interior and into which is fitted a refractory |ining har gi ng
mat eri al preeheater according to one of clains 3 to 9 Cﬁé&&%&]%@gél n that
the fluid-cooled shaft wall portions are 30 connectable to cooling circuits
of the forced cooling apparatus, whicBlcan be individually taken out of

oper ati on. 16 August 2002 16 11 A charging nateri al preheater accordi ng

to one of claing 1 to 10 characterised {ﬁ?hth{gt t he shafi)‘J ortions
(34/1. 34h3Tt.357he pRertablendingent Hndier 3t dnGidned, 9pbiauely dpurasdlyray which

are suppaqg.t r up.e untyi fis frame
structur(cayh(%%)1g'?rl)1f3.Qb%tg%)e @ﬁ%ﬂggﬁn@eﬁealﬁaﬁ?% éqgt (rﬁ1 accor%ﬁagpgg1é1§ﬁé of
claims 1 to 11Thehat@at‘er54se:dmhnarehahsrboseettamlvafthe/vahbfmoml aretdr3464 to
3711) are provided in the |lower re ?f t he shaft él . and second shaft
wal | 10 ﬁ@ﬁt59oﬁ%m‘@§zgezplv@t§£/d2‘7“wéi’ yp?sov?'bléél the gl ﬂ{i@?erﬁegfdaur@fi"the
shaft r RiFe t dikng o] f | 1to 12
char acterl sgsdc"{}% ?hﬂ% ?Hé:&rll}gér?e gt ?ﬁ%tﬁp%@?Zg’?’ 1 fﬂqghgﬁegfmﬁt gﬁcage
struct ur 16681 tposB9pn win Onoleanr A inends fthevi thefet smn It<hat3three Bbpectlive 14. A

h [ t h ' t f 3, to 1
shaf t. ?S)Pa‘pﬁ?réh%wﬁ{?@ee?égﬁr@pafzc’f&h”ﬁaﬁr@ﬁi?‘n’q G, s MG he or ¢ ne
chargi ng rﬁayﬁn ﬁnt 8959%16?\9% aqusthited @Ahﬁ‘otf BE "YUt dinharRe§ a8 ﬁéA},swhl ch
are arrange ara

and at a spacing fromeach other and which are
mount ed 'mermn&rgﬂ fbngers ng§'hQ15®)”esaJppb5\&ﬁ|‘cﬂdl\a‘rdaablambmaathbnz afoblrengivbityl f rom a

| wh f. the f
C o ooVt o Qe PirgBRs b {18! e Ghegi Fiifets 296 e bRiched 16HE Hass age
of charging mayghi ele 5mltead%wahmvbmem@vem@dteaﬁetmowotme'ﬂnéérsweuch sai d

portions of the fingers (54) port downwardly and rel ease the
mat eri al ﬁr@mptt@scmedu@sltmmanm the setkase RAsdtionhethenghargieg Ima(:ema) whi ch

e v % B AE B obge RS YRl A Rl e SHl 6 S 00,
resilientintet then round 1ower vessel portion, so that the wall sector 42 of the
15 upper vessel portion is protected from an excessively great loading.
Figures 6 to 9, beside Figure 5, show further details of the
structure and arrangement of the shaft 9.
As is shown in particular by Figures 8 and 9 which for the sake of
improved understanding reproduce greatly simplified diagrammatic
20  illustrations of the invention, the shaft 9 is fixed in a frame structure
20 which surrounds the shaft in a cage-like configuration. The frame
structure 20 includes at the corners four perpendicular tubes 63, 64. 65
and 66 which are welded by horizontal tubes 67, 68 and 69 in a lower,
central and upper plane to afford a cage-shaped frame structure 20. The
25 shaft walls 34 to 37 are respectively subdivided into lower shaft wall
portions identified by /1 and upper shaft wall portions identified by /2.
of which only “individual ones are illustrated in the Figures. Figure 8 for
example only shows the shaft wall portions 34/1, 35/2. 37/1 and 37/2. In
that respect moreover the rear shaft wall portion 35/2 is further
30 subdivided in the horizontal directior into three portions of equal width,
of which Figures 8 and 9 only show the respective shaft wall portion 35/2



30 .novenent of the fingers when the shaft is | ow ed. 16 August 2002 n 15.
A snelting unit having an arc furnace (1) which inclu vessel
(3) with a vessel cover (4) conprising first and secoﬁﬁ@g{i&tmons (J,
8) of which the first cover portion (J) includes at |east one el ectrode
opening (14) for the introduction of el ectrode (12) and the second cover

portion (8) includes a shaft (9) which is fixed in a hol ding arrangenent
(21 ). characterised in that the shaft (9) is constructed according to one

of clai nedjoindnatiee waE RbI difey 1ewerashpdiewd! 1 (porf iensd34tete SE6EMWh{EH) Tar e

acoor ot nafL 2BpHeAr Ba°iel AR EHelCas HIFFR Rt S0 et BonsL et by

carryi ng at heus b1 dd93tdes widUndlesents flche aformyoft Betulik paaénsbeo The
rai sed/ | owered in the holding arrangenment (21). .A NS

E ASy Asaybmlgrf pamiy. AONpaver tuRke APRFL iamiie WAV | af‘A@mSm(SRdAW(N@BlaAS(& o, ;
Vd] qu" ytlﬁx@pf)iﬂd Xg_]aéé?q,sg aa]nga\]"yﬁi\ %ﬁecac]o chégﬁ cta(ﬁgggﬁegaf‘éaﬁh@af%ﬁ 83‘? calcalc

a] ca] ca] ] grksedndapdrpbrlialian] L @ﬂ!&l"akcﬁ'@lﬂay in the direction of movement
al | 1! ###$' O/%F+MFO++ G 0n1333: <&<('<DDDKEL {val gb] X] c ca] cal ca] ca] ca]ca] ca] ca
|

] ca] ca] c&]f/\ N(E%f]\aé&]rlga']‘@&]'@d] oDl &H]Q(:Q!I‘Q:’eﬂﬂ)@’d]‘&é]fc ec8afd} cna] ca] ca] ca] ca]
ggélcilrw]vgjutu?u% vl gbi“ééyg] caﬁa%‘;ﬁ)gpaﬁrgmncsa]g’ééfca? c% /CZa]agg] (]:21] Eré caﬂrrga%a} chajc
a] ca] ca] ceframlog\Vivatl cdbmanksa] din] ¢hd chisddé odlica! ftowandss XheomedeMiRg ~} ~KKI |
(T(;rgg(rif’ sj SPIRR g P Eec £h1anding) ndpeidlc Sleathy) daVead chyves) p) BH8aTta] cral ¢
Shesbhe R BHARLTEH TR B ) WPl Reoe e g, srtaons /2
, SZY4.0%&'shywrO30) F‘rgu/cm S51emdvi6 are formed by refractory wall e]ements 71 which
have a fluid-cooled outside in the form of a cooling box 72, the second
shaft wall portion 34/2 illustrated in Figure 7 is constructed without
15 fluid cooling. The refractory material is introduced into a sheet metal
plate member 73 with edges which are angled towards the shaft interior.
In order to be able to change the shaft wall portions quickly, at
their outside they hqve angular support surfaces 74 which are mounted on
support projections 75 and which are supported on angular co-operating
20 counterpart mountings 76 which are welded to suitable locations of the
horizontal tubes 67, 68 and 69 respectively of the frame structure 20.
Corresponding, easily releasable fixings which permit fast individual
replacement are provided both in relation to the first and also the second
wall portions.
25 In the event of damage to a wall portion, it can be quickly replaced
by another wall portion of the same kind, after the shaft has been emptied
and moved out.” It is desirable for the wall elements, as far as possible,
to be standardised in regard to their size and the releasable fixing means
thereof in the frame structure. so as to be able to reduce the storage
30 thereof to a minimum. It should be possible for the cooling circuits to be
individually taken out of operation.
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In regard to the reduction in energy losses it has proven to be
advantageous to use cast steel plates at locations subjected to a high
level of mechanical loading: the temperature of the cast steel plates,
which is detected by at least one temperature sensor, is kept just below

5 the temperature at which deformation of the cast steel plate occurs under
the mechanical loading in the charging operation. That temperature is
about 800° to 1000°C.
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() - 1! F#10%Ridh 1A "119%Bpén) reFion; Fas<ave obile6feediOspening (61) for the charging
material (60) and a gas outlet (32) and in its lower region a discharge
opening for the charging material (60) and a gas inlet, and whose shaft
walls (32 to 37) delimit a receiving space (62) for the charging material
10  (60) to be heated,
characterised in that at least one of the shaft walls (34 to 37) is
subdivided into shaft wall portions (34/1, 34/2 to 37/1, 37/2) which are
individually fixed in the frame structure (20) and are individually
replaceable.
15
2. A charging material preheater according to claim 1
characterised in that the respective shaft wall (34, 35) is subdivided in a
perpendicular direction into at least two shaft wall portions (34/1, 34/2;
35/1, 35/2) which are arranged one above the other.
20
3. A charging material preheater according to claim 1 or c]aim 2
characterised in that the respective shaft wall (34, 35) includes at least
one first shaft wall portion (34/1, 35/1) which 1s in the form of a steel
wall element (70) which can be cooled by a forced cooling apparatus.
25
4, A charging material preheater according to claim 3
characterised” in that the steel wall element is in the form of a fluid-
cooled tubular panel.

30 5. A charging material preheater according to claim 4
characterised in that the tubular panel is formed by tube porticns which
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of the cast steel plate, which value can be detected by at Tleast one
10  temperature sensor,

7. A charging material preheater according to one of claims 1 to
5 characterised in that the respective shaft wall (34, 35) includes at
least one second shaft wall portion (34/2, 35/2) which is in the form of a
15 refractory wall element and which, on the inside which is towards the
receiving space (62) for the charging material (60), is formed by a layer

or plate (71) of refractory material.

8. A charging material preheater according to claim 7
20 characterised in that the refractory wall element has a fluid-cooled
outside (72).

9. A charging material preheater according to claim 7 or claim 8

characterised in that the refractory wall element is formed by a sheet

25 metal plate member (73) with edges which are angled towards the shaft
interior and into which is fitted a refractory lining (71).

10. A charging material preheater according to one of claims 3 to

9 characterised in that the fluid-cooled shaft wall portions are

30 connectable to cooling circuits of the forced cooling apparatus, which can
be individually taken out of operation.
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5 operating counterpart mountings (76) of the frame structure (20).

12. A charging material preheater according to one of claims 1 to
11 characterised in that first shaft wall portions (34/1 to 37/1) are
provided in the lower region of the shaft (9) and second shaft wall

10 portions (34/2 to 37/2) are provided in the upper region of the shaft.

13. A charging material preheater according to one of claims 1 to
12 characterised in that the frame structure (20) is in the form of a cage
structure (63 to 69) which surrounds the shaft walls (34 to 37).
15
14. A charging material preheater according to one of claims 3 to
13
having a shaft (9) which in its lower region has retaining members
(54, 55) for the charging material to be heated., which are formed by
20 fingers (54) which are arranged parallel and at a spacing from each other
and which are mounted in rotary mountings (56) and which are pivotable
downwardly from a closed position in which inner portions of the fingers
(54) project inclinedly downwardly into the interior of the shaft to block
the passage of charging material therethrougn. into a release position in
25 which said portions of the fingers (54) poinst downwardly and release the
charging material to pass through,
characterised in that the shaft wall (34) which is towards the inner
ends includes one or more first shaft wall pcrtions in the region which is
subjected to a particular mechanical loadinc due to the resilient return
30 movement of the fingers when the shaft is loazed.
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furnace vessel (3) with a vessel cover (4) comprising first and second
cover portions (7, 8) of which the first cover portion (7) includes at
least one electrode opening (14) for the introduction of an electrode (12)

5 and the second cover portion (8) includes a shaft (9) which is fixed in a
holding arrangement (21).

characterised in that the shaft (9) is constructed according to one of
claims 1-13 and the holding arrangement (21) and the vessel (3) are
displaceable horizontally relative to each other.

10 16. A smelting unit according to claim 15 characterised in that
the frame structure (20) carrying the shaft (9) is mounted in such a way
that 1t can be raised/lowered in the holding arrangement (21).



