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Technical Eapw'B.12 
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Po^ìbiiitiea of producto* l^ tonnage of pure oxygen at a lo« eost 
explain tho 3pectaeulnr develop observed .lnee a few yeaM 0R the asw ^ 

«0*«» ateeL^Wng pWMies «nd ospeeiolly of those of the LD t»pe 
m, m ^ whieii hnB be« for th8 nm tlB0 applled lß Au;triaí tw0ive 

IMF* u3o, on « industrial acal«, his been «inly used for hot metal with low 

*WPteœ 00nti0t* mû* ** «^».     ^i«*e gained In many steelworks all 
over the wttrtd has moreover ^firmed that the »Ideal« hot metal for tho refine 

itsif to *» L0 tottwter eorrMpoBd. to a maxim« i&osphorus content of 0.2^ ^ 
1   to a .uioou eontoMt of about 0,^, lf we mmlâ&p ^ thQ3e ^ ^^ 

i^ovor. for dlfftmt rtmfl0M (ite lnstanoe ^exlaity of iftponeßt ^ fieMa 

%     t**»^i-ihalanCa with foreign ««atrio, ..) a new st.ol plent »ay be W to u,e 

raw aatarUi, (ora, eoa, oote  ..,} of such compositions and such Cities that 
-JT    the f'i'oauceâ hot mot »a dori-tea map« m« it„a **.„,„ *v    ,,    , 
1 "aMa more » ioss ""oro the ideal oonditions for the 

ID proeest quoted above, 

JMn is especially the ease of the pfcoaifcorua    to» », fleld8 to Swepg. 

steche,, ,ore therefor, lod to look for possibilities of'refining the resulting 
pho^ho,,«    hot met-.l of tho Thofflî.8 typ, by imma ot pure oxygeEf 

nu.-,   Ufforont solutioi.3 ^r, found, either In tilting converters of the 

Lu t., , o., i, rotluv rurn^r, (Kaido/Botor) or in modified open heerth furnases 

vAj:JC).     coosidarinr t>,   seop. of tn« topie, «, „iu ilwit ourselves to dieouss 
tl.c aolv.'„loj     Ivor, by ti... tLltin- converte». 

^.> ID typ» processe« developed In this way any bo of two »aia kindsj 
-    on tu o,.t h:.nd, tl,e UP^   „nd LD-AC(l) pMMS8| ualag ^ ^^ ^ 
suspendió,   in oxygon; 

-    on  I, 

•iduitiu,     or i i ;,„..- ty mo::n:- of n «pout. 

-    on t.., oth,r 1-nd, tl., ijffU)  ^ thg ^(1) ^^^  ^ ^^^^ 

•»•; v xy *un-i,imu-f owuur )  - do vcloped by IitoID,  in France 
.«i^-o^.i  d^vclopud cy thoau Societies in Luxemburg and Belgium 
omp^yi  d,v;dor.d  by inv BVench Socidté des Aciéries do Poimev 

-iormany • 
,„, Aciéries do Pompey 

i..    -.i-it.p.  1,vt-lon, •; by tno Krupp Society in Western 
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ifaXL SfKP. -W&V 
Tofimioal faper/B,12 
t&m 3 

These protases bave been now satisfactorily tested en an Industrial scalo. 

Sobral million tone of steel were produce through them.     Tk-y will be described 

briefly and it will be shown how they eoa .ol« s«e of the probes whioh «ay arise 

for new steelworks in developing countries. 

2. 
ft. 01*. IWÍ, Uff. IÄ P"»«»' uoo tiltil converter, with » full botto», 

o batió libine and »» «w»«ed vortical lonco tor refining. 
Thoy ». »—. of two .inda, accordio, to tho way »- XI» 1» *«—• 

(,)    In tho on.e or th. Olí and LW! proooosoo, II» a» a powíe» 1= P« I» 

»pul«. 1> P«re -W and kj«W  lir-tl» through «be „tul* 1—. 

»g. 1 *w the prinolplo of these proeo»s«s. 

n»t, 11» powder 1. proporod l> erusbln« Pl- nt *»» «I«» " ««*"* " ° 

rt» louor ton 2 ».      ïhon, tho powder 13 p.o.ntl.ally *-»-»* «• "t" 

2» « - p« «.. p— «•»-»•«*• •*— *irt -*•ot hi*r; 
^ u lod to a vertloal wntor.ooled Uno, ond Injected Ib« the «•""•»*»• 

^ K^y toohno^lcol det^ have be. fu!ly «orhed ou, ^ ~~* £"* 

re.^ ana Industrial export lu tho «.M of 11» P«*er UJ-.1 - *> »• 

w,      It 1. therefor. »«Mol «o adopt, in a now stool »bop. . deliver, otó 

roblón oo.ulp.ent whloh bao already boon ^«^^ ^ „ ^ 
ao UH,X end 0U> jrooosso« differ, of course. In 30» reboot., .u» P» 

, ..„„ »f the lima flow In owen, »«oble connotío». of the 11» 
«.ponsò«, regulation of tue lima flow in    w«   . „ta. 1,1., we »cil 
Une. rcoc-endod tooo type,.but a. »boy oro bosod upon tho ..» prlnel,   . 

,ld to dieting the» belov aod wo .bal! no» tbom as -M» powder prooo seo . 

" F     ». Jas »U as for the U* process. U- .. P-lously -»• 

i lew than « ». oven 20 ..      It I. tben discharged by suooe a       ~. 

n. different ota.es of tho hi-*«. W — - ' *°u"« •*"* *rr•°'1 thPOU* 
the gao .nutation hood, with a'suitable orientation. 

,01* n, systems po-lt to control In » accurato way tho ,«.«« aided 

I fort a few dlfforonco3 oxlr,t between the Iff and UK prooeooes. oWoo oUy 
.J-thouoh a lew an distinguish them and «hoU 

as fax as tho hoot operation U concerned, wo sh,U not dl„«w 

name thon both as «»11 H«^ 11» processes". 
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Durirv; the last yetes, many industrial realizations of the processes have boon 

ando in weatem Europe.     tt3 rEaigö of mit capncity of tho oorrosponding converters 

is extremely lrrgc, since it includes vestís of 2,  5, 16, 20, 30, 40,  50, 60, 120 
and 14-0 t, 

Jl:;. 2 presents the cross sactlon of a 30 t, coaverter designed for iat©f»e<Ua*e 

desloggina this dealaggin* which takea place by tilting on the side opposite to the 

tapping hole is raadü cosier by the funnül-shr.pod upper port of the lining. 

fie 3 shows a «roup of two »; t. converters using limo powder injection for 
refining 2ii,;h phosphorus pig iron. 

il;r. 4 is a picture of the control room common to two 30 t. oonrörtars usina: 

also lime powder inaction.    It shows obviously tho simplicity of the; control of tho 

whole operation, which is dont by one men. 

Durin- tlw refining with pure oxygon, low phosphorus pi« iron (0,20) which ha« 

a silicon contant of about 0.6 to 1,, rnis.a no particular problom, ovon when lino is 

edded at the bo-ginnin« of the harrt î    in f_ct, silicon is oxidized in the first 

minutos of refining practically in any conditions of sl^» formation. 

This  i ¿s dourly shown by tho choisie a „volution ourvos in fig, 5, 

on the contrary, difficulties occur winr. thu phosphorus content of the hot metal 

inorcrisos and rocs boyona 0,5,*-. 

As äiotinet from silicon, phospiiorus c.-ji bo removed only in preseneo of a liquid 

slog, bceic and sufficiently oxidizing.      During tho r^lotivoly short time of a hont, 

a 3lcji amount mort- important than In the o-sc- of hümrtite pi« iron with noned 

sllieoü coûtant should bo formed raid th:t in n controlled way.      In order to assura 

this .¿-.lit-;: und controlled fbm-.tion of •   b-^ie si   • for Tbom.-.s pie iron with a 

content :>f l.i, :, lim.   is .--¡»OU in srrvdl lumps durin- tho blow,  in 

ri.^ps v.,11 d.ta-idm'd '.ccorUiv   to tt>   prorr-ss of tho h-.-nt. 

u. •U..JO i'.-, '.cj.úv, d  i'¡ .-, 3í,ill mor    raion.-d ^y throwh limo powaur 

öuypuicion with   pur.   oxy.-vn:     limo powder is •xtromely ro?:ctivo and 

pllOSpilOjV: 

31 ICC .;.:;• i V 

in.v.-c:. ..' 

!i.     V-.tu vit). 

Fi-.   Jly,   f.     : 

' - 'ir à r.J 

nd speeds up the slag •    o;.y"vL   it.«i,lf oí' ti >,   ;.t, 

t-.ut- n ou.    l'Io',: r-t.,  .,.-..-.ily controllai,   cm be 

•vor a:     to thv   period   of thu heat. 
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M important collusion 1. that tho limo p*«lor poe»..«- rJe vary w-h 1— 

dopent on the limo quality than tho lime lump* processes. 
«11» the Ilia, l*pe «» P*-ont very «IfM H^fal - ^<*ical propartida, 

«nich MM « great influa ou their <US8olution process, eloquently on the 
,,•<«„   ih«, «imr amrll size of tho lime powder gives on tho conditions of slag formation, the very.«u s*-».*». 

contrary a reactivity always high, whatever tho nature of tho initial Imp.. 

«»» ,*«*«. appeared "»!•*-• *» J*8"» a*"*1'4 ,rlalB "" U 

progress with 11» partir processa for refining h»ntlt. pi« iron. _ 
«utovcr «ho procs u3od, ns soon ». »no «fccphorus content booco. ».U». 

ft, inatto M*. than 0.«*, It ,000.0. rial«- « oli»in*»o . «-•*•• 

for..,* slo, du,ln« «o option, while 1. Is not rich m Iron «ido   ». »0 m» 

th- h-* «It- a limitad anount =f oxidized final si«.     It follows «** «- * »** 
Ï ' •        '<"„., - • .   -.1* .an «111 b. Improved by to, recovery of tho final slag of the neat inerua»uâ, «u«. e^ •»"** *~ 

for th, follow»., heat.     <hl. techno is now das.loal for roflnins hi* 

•fcosptcrue ,1, iron of th, Thomas typ.. («1th . Phosphorus content of about 1.8» 

.   1 ;*.* « «,. e «Ives an o»* 0' ». «-«- " t TtTll     o 
plg iron.      Blowln« 1. stoppa at a carbon oontcnt of about 0.7*. which -0- «• 

oíllnatlon of , s!,« with low Iron content Ioni» «) and hi*. »*«. —». 

waich is uaod es n furtilizcr. 
Oonorally. the roflnln, MM should ho adapted t. each typo of P* «~. 

Sofero, trials In a pilot confer « « fov ten. capn.it, «ivo vory u-ofu, 

Ration before tho starts of « pl-nt - *-« » *"» » '^ 

tochnlau, sultahlo to tho pi« iron which will ho p^ducod.       *£*J~~ 

research contre, In europa ara new weil equipe «- «°"° *TTllT 
which facilitate th. 1-1» of , n.w .too! pla*t, and tho .tartine of It. 

installations. ^^ lojo(jUOO to 
in :.n oxamplo, wo shrdl mention th, tni is a« 

-      „,- TTTtl In Franco,   at tho roque« of 0 foreign fir«. th, 5 t. pilot oonvortor 01 IIUIU la France,   ..* «        1 
L  »ran X» this now plaat was compi,*  nd rich in silicon (*oro then *. ** 

phosp.orua (I.**) but poor in carhon £*). ^ ^ ^ ^^ 

For puch a pig iron, thu dualr*,^, oí   o»^ i or ..ut-n   .ï »» not pondit, later 
since too iTigu -onount of silicon «ivos a too Mid air«, whio 

on, ¡i sufriciont dephosphorize ion. 
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The total liffiu consumption is -bout 150 to', rep ton of pip iron and the 

ndvemtatíü of injecting in situ li»« powder in suspensi©» in oxygon is tàu possibility 

of forming a slcg in a controlled way during, n vepy short time K¿ at the dasipoé 

inoiBont«      Inrt would bo impossible with additions of liœu lumps. 

4*    ^ MLmm **? Wtm¡m m Mí 9^Wr ¿ffiffl 
(a)   Hont balance 

Although many factors ere involved, such as oomp03ition aaá tt»pap«kiipe of tlte 

pig iron, lime composition, converter shnp^, product lorn pato #,, , it is pesslbio %© 

know with v, good "pproxiraütion the hor»,t assess which will bo aveHalde during the 

refining of o. given metal in a top blown converter nana t© eomprpe this valufc with 

known lnuu¿<triftl results. 

¿monr; the factors on whioh tho st^olmakups etin té%$ thu silicon content costos 

first, 

CrJ.cul tiens show th t r.n increase of 0,1J¿ of thu silicon content gives a 

supplement of 5.6 thermies available in tin, convertir, which correspond« te t 

Lupplawwîitcry molting of 17 kg of scrap per tor of pig iron* 

Tais cr.lculr ted vnlur is confirmed by the results obtained to âittmmt IB 

steolsltopo, r.s it mcy bo doducod from fig, b representing the perconteo of scrap in 

the metallic charge 0.3 a function of the pi« iron silicon. 

•Ems, while us fvjc ca thu refining itself is concerned, thu «oat favourable 

hjaatite i4f!: Iron has r. silicon contunt of v.6,£, soma works profer to ineroas« «its 

content up to 1/i in ardor to be able to welt 70 k« of suppl«»BBtnry scrap and ronoh 

3») to; of scrap per ton of pi]; iron. 

It is also possible to determine the influence of tho physioal temparuturo of 

th- pi ; iron when charged into the veasol;   ealeulntions, confirmed by uxporieneo, 

show that r.n increase of 2f C of th^  pi(» iron tumpurntupe incpuasos tho melted sorap 

w.ii^ht pvr ton of pie iron by 11 k>>. 

Thun, tie   interest of r .-lucine as much na possiblv hunt losaus botwoon the pig 

Iron e  ;Jti:i    nuú  its chrr/ia    irto tiu.  vessel U soon.      Use of torpedo ladles, 

••••!-ich .••voi • th.. mix. r,  le-.cto to -, noticeable increase of the melted scrap weight, 

' -  t'i'í   i.-,    t tí.,   expons.. of tile r^-ulsrity of th<- charging. 

%) 
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Hü. 9 is OBo of th. posible representations of tho boat  «dance of the 

roftni^ operation.     This osaiaplu r.fwrs to n Tbmm* pig foft (0 « 3.7?., * - 1.*» 

31 - 0.tf) rufinod with limu powdor with an intemodiat, dealing and roouperation 

of the finta slag. 
Ac establishment of sitólo* balaneoa anabies to duerni*« 1« oaeh partioula* 

oaao tho amount of aerap which may be molted. 
It should be flanUr **>* that It is ptMlblc to MOM. this «Hrt vi* 

M artifieas sueh as aarap prohoati*«. eoal or oil addition, but theso p^oaaos 

ban not yot »»<*«* •ufficia emtlwmtlm m un 1H<M1 "-lo *» «** * *** 

thoir advantagea. 

«uiial«*«, indieatiag that «NAIM m ** •**"•« ^»^ *» aW4%1<* * 

differunt oooliag agontaj 

U.U. tho «.«1 in «dor to c.»ld dlffUultio. U torti« «w »««.     ï.po.loll». 

It 1. *t P..»!^ to M», th. «. MNP .. ta .. «- ta-» o»» ut » pr.viou. 

o^tl» U .«« MHMf.     *. *«U bo .««a too «1th «. ***** -tic, 

tho naMttr ul.1»» o°3<»« ^^ tho ~»»*»i <*«•*«• «•»«'*• 

.   iron oro«¡        ,...„„.,,. 
Rieh oru. ahould b, *»lt»l«4y *•***    ****** **«»*** ls •*° «•#U"*4 

a. a wtt Of the •»*».     *«*« «—» *» «•«* * only «* il» M *• 

**»*« of tho boat, boo^o M **•««- **** fat l~ - — •**»•« 

eau oeour. WöU mMlMfi9 

foliota of iï« oru» «1th a dit*otu* of UBI mm *w -        H 

* **    1 «v <rf finos ttd fà«i* wlfttft »4*e allows a J-ugttlar and ©entfOllv<i 
böoattso of thv laek of fin«* «» ww »*"*«• 

,      **,    M«,       ta> air with ^ 3^ soetont Of fe (o* 1V>3 thu «lumai 
oharsine aurine tK- blow.     *« «c *»«* e *»• SOB z J 

*    ,    „    4* ww alca© to 4)  i.o. a te of or. i« uqui^«»* *° * *« of MMp' oquivaloneo is vory eìoa© w *» M"«     -» „•—,«* hot 
By t^ln, „ ^ ^x^c =r n» rfd.«- of MO ta of yp ^ t- of h^ 

«W. ouo Otnl-s 83 kB or peli-«, oorr..P^ln. t, , «.i*t of « ft of I»., 

thr.t th. coopti«. Of »«."» «W*» " ^'^ *»" ^ M " *3, 

-   pfüTüducud oros: *u„.„    «# 
Th.. „.sslbtlltK. of produci»« pr^d«.* «- -* «*• —• *• th""J* 

.crnp «l .e oprali» conoide for «o U m«* —^»»-     ^^ °~°' 
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- uasy h.-\ridling; 

- controlled additions during the blow; 

- quick end regular melting down; 

- no residual elements othor tlux those in th¿ ore itself* 

Th-sú ores enn bo only portially redueod, resulting lo a moro advantageous coat; 

howuvor, nix adjustment of the thermal of -iciuney tpust by introduced (for oxrwple 1 kp 

of proroüucod oro with 20^ FeiO Ì3 equivalent to 1,4 kg scrap} • It ia then nocessnry 

that the oxidizctiou lo vol does not vary inside c given butfc, if OM wants tô avoid a 

large scatter in the finr.l t^ipurr.turca of thu hoste. 

ïhoao additions na pellets, prerodueed or not, aro especially woH afleptei to 

the* automation problema which will b<í discussed Ir.ter. 

*•  mwmmws ww ouais - mi*«^^ uy mmmì 
It is not within thu scopo of this conference to disouas %h& iavwrtaoat «oats 

of 3tüc2iiir¿inf pinnts usin: '¿he ID process or dimilar prooosaes, ainee tho figures 

strongly dopond on the local conditions» specific to each plant» and nlso on tha 

toohnicnl solution eh03on.      For exnmplti, one knows thu important cost el«a«nt« 

related to the hood -nd gns elooninc equipment«     The now processus of gna collecting 

without co: Mirtion which hra boon lntely developed mry thus lead to a decrease in 

the iiivontnunt cost of an oxygen ateulplpnt. 

(<0   ^'g^M^I^fw^fti*^, nowd,cr yd me^\ Afe I»3 ff«WW 
„¿; fnr na investments cri- concerned» one hn.s to compare? 

- en the one. hnnd, p. plmrt for crushing lime into powder, a pBoURßtio trar-ppeärtntion 

to the 3t».eìplnntt lime dispenseri* with their regulation; 

- on tlv other hand, r. plr\nt for crushing lime Into small limps (40 or 20 an) with 

scrutinili.,., lumps transport.-.tion to the atoclplnnt r.nd tho removing of fines, tho 

ator • o Li bins «t the st^-.-lahop, r.nd the distribution of lime generally cy bolt, 

i".    f-'ct th^.t lim-.- poi.ro or behrvos life a fluid ncikes orisi or to draw up lia» 

flow circuit:;, an-i -dlows r- grentor flexibility as for as thu location of tho 

liap.T.r.vr.'- '. : concerned.      r^;i-, Ì3 not the ensu of bins find belts which »ust be abovu 

th'   PO; vurlur when lime- lion pa -tru used. 

.1:^-  . i,;..!:t.; cestii ire pr-ctienlly alike in both cases, valen compared to tho 

tot-   L   .J    L     .ii'   t.L   ;    v't'Ol-.    :'t>- ..Ipl'int, 
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I 

I 

Considering tho comparison of. cost« of operation, difforunt points must be 

nwntionad: 

- onor^y consumption: 
Crushing of lime into powder and its transportation requires a small amount of 

tmorgy: for üxamplo, for an addition of lûC kg of lime pur ton of stoal, this 

consumption is 1 kwh per ton of steel, i.e. ©f about the sswu» order ns for thu 

crushing, soreonlng and transport to the plant of lime» in small lumps. 

- abrasions 
If lime ia not too high in siliea, liau powder is not abrasivo and. easts rfu« 

to woor of pipes aro low whun tho li»t> flow bos been adoquattOy 4«jslß»o4» 

- maintononoo: 
Listo disposers with thair regulation »aed a petfiodi« »niattna»««» by Q 

spücir.lizod technician. 

- oxygon consumption: 
It is higher by 1 or 2 a   pea? ton of stuul in the ceso of lis** pauêmt dsssjwaé 

to lino lusms, boeausa thu dispensons are «ador on osyge» prossare whisk ties t@ be» 

released \4ion the oonvortor is filled up again. 

- limo consumption : 
Crushing of 1Jä> irlo small Imps makus ftn<33, thu proportion of whieh raoiho« 

10 to 15$ of tho IXm weight.     It is not rueoamoidod to add theso fino portisi«« 

into tho eonverter through the nose during tau blow, at least as fnr -s «.«Ysvisff« 
biggor them about 20 t. aro concerned, because a largy port of thoso ftn«.s ore- blown 

out and errrioâ over in tho fumes stream.     Ï© take tho earlier oxrmplé of a 

consumption of 100 kg of limo per ton of steal, 10 to 15 ke *»¥ &»» ^ iot% «***" 

using liiiiu in small lumps* 
©lis Inst olenwnt is sufficient to oouatorbalnnee most of thu ©A«* itus* 

mentioned, so that from tho point of view of operating coats, thù tw© types ©f 

procesaos aro practically equivalent, 

(b)    Iiifluanca of tho torn of hot matea, to_.be refined 
LD stoelplnnts refining hot metal low ia phosphorus om roach hi#i output«, 

as is soon from grapa 1°# drawn from actual pLuat results. 
Thia graph shows, as a function of thu tonnage of the converter, the annual 

output of c. stoûlplant composed of 2 converters, one in operation, tho other in 
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reliniii, or in rv-aonro. One íM g.c, for ojwnplc, thrt auch r. ateelpl^nt with 2 

e«v-rt^ of 50 tona ig 6ttffi«io»t te produco ciuwaliy a little more thnn br.lf - 
million to., of atvol. 

Thin .-.stonisfcin,- r,:>;.lt comet, how.v.r, bo obfìinud without «ivui conditions, ì, 

- use or hot metri of f-wurr.tlo composition (low phosphorus «ontunt of 0.2* max, 
r.íiii ailico:: content of rbout J.éA)| 

- fitting of ,11 •uxllir.ry equipment so na to roduo« to a minim» tho operation 
so^uo-necs \ jtwjcn blow a ; 

- contiguous fight gainst âo-.d tinea. 

Ti... rvfininc of hot m tel of not so f-vournblo compeaitiou or of »* irregular 

ar.tur- cr... l,,d to « sh-.rp decreto in productivitys    thus in the eoac of * high 

•rrjrtity o; jl.%- pjr blow, r.;uirin< :-j, into**-di-te d.-al^in.;, cm- or.n atiranto at 

3T.   t...   .,ro.  in to. c-.n-eity of th. pi-T.t, eompr.red with the figure« of graph 9. 

.." '   oon^qu^no., dePr,ci'tior. ,s v.Mi .-s op^-tin* costs inorerà in the acme 

proportion inasmuch •« tn y   a-   ;roportion'.l to output   (part of labour, energy ...). 

i*uv ù.jwt'iït al- -a i, -1  in   :..n,r-l to .in increase in oonsumption of 

r.fr ctori. :., but  it .rp,-.ri difficult to provide r.ooumte d-itc in th-.t field which 
ci.-rv-,.-  r:-i ,iyf  foP i,. th    e. .,    of low pi.oapjjopy, hot motf;a> 1ÜJ^ oonauaptlon nm 

frot;, b tu li. k i r to», of -=t..l.  horeovor, th.. woy limo in ndacd r.nd 

ti 1 rol which it h-.fi not yet been possible to dotepmio» 

-Ir.    ;y v 

?1': '   i ;    .      •   •-.   pi-« y   • i, 

¡ur-ntit'-Li v-.ly, 

t  T. . o ur tin-   r.-sultn of ~.r, oxy. •• ;. at bishop depend in la,-,- prj-t on the contro: 
ft-  r.vj..;     -, .«i  li¿   ìuri;., tK   blow#      „fith .,  ptù0uM whlch l8 ¿o to 3u tlffi^.g fnfltjJ 

th-r   t      e .r. fc-.-rth ppor-.J.:,  -ni va ici. ,í0.JS not   -ivo thw poaaibility of amplia« 

" ti.    i:- otly,  ti,.   Mo- j. ci.  follow only upproxinu.tcly the evolution of the 

r. fu,!..  ,   - . .  u ort r.  n. irl •-., -M±. L th,  bIow do.s uot  blAnVv normaUyt 

M     -;il-n..i ti.«   ir.-oi-t'-ì.o,  or r.3..-. rei. on -utornr tion or more precisely on the 

rtwi-..;iv    control of ti,-   blou by m ae-otronio computer. 

*'_'   '   ;; :i'0W:' ti"'   i^1"1'1-8 of th. different elunonta to bo oooaidopodj    tho 

o.  . .jvd il., ,   t. h -vir«; n3  a fluid,  .nppücí« na a fBTOUTabl» tn9%OT fcf 
it. io:.. 

t; it'ill   .S   0! Mitoiìi.\.tion would bu fniluru,   if they Were not 

r-.'i l-y -.jct.-,.-.iv.: r-vrfr-roh on the different aofíaurumentá whoae dntr 

r;     or.ij  ti,    ,-irlit:   of these moaauroments c-frn  provide the 

'Vl ' ] '     ! '     ; '•'    by t-i -. computus. 
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Hi, 12 shows different awors of contittuous oontrol of tho rufining proeesst 
it bo mentioned for instoneo that fro» «ûftsuroswnts of tha furala fro» tho 

converter, it Is new possiblu to know at any tlm« during the blow tha emboli ©out©»* 

of the hath without stapling it. 
fne jseaaurwBunts are fod into tho olaetronic oomputur which instantaneously rnakou 

tho m@m»&ey ealeulatioas, «aid thus próvidos the Mower with data allowing it to 

react »athodieoily dwing tfag blow, 
»o probio» of reeruiting and tinning stoeHiaiKW tmmm was f©f»i»iy «f «laüfc 

importólo:    it is thus «uoh ai»piifiod dtboutfi mm of above average will always 

be noodod for this job* 

Due to tho largo field eovered by this eonforaneti, it was lapossible to go iato 

the details of its différant pnrts.     Wc have tried above nil to show the great 
flMrtbility doriving fro* thu vm of small grata sis#d Urn, on* aoinXy f*o» lino 

powdor blown with the oxygon str-ocm«, 
Bio knowledge oequirod in that fluid arJctìs it possible, for ovory individual 

001,0 of a now plant, to anko i dotallod «utnllurgieol study» possibly eoapletod by 

•one pilot pleat trims, thoroby paving th*, «round for a »aro aoeuroto eorrespeadiiü 

ooonOÄio study» 
Unruly»   wa hav« undarlinod the grwt totalst attaching to tho pr9s«nt studios 

on ptoooos eoatrol *ith tho holp of olootronie computars, ooanootöd with mmsmmmt 

apparatus spuoinlly designad to this und. 
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