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0:: filial:     ¡NGL1SH 

ELECTRIC STB£L MULTINO 

by 

I-.  Grossi and G.  Scotti,  Techint,   Italy 

Premise 

». «AjMt concerning electric funu.ee, 1, t„„ .ido tc be dealt ,1th durin.. 

one only conference,  without running the H.K of b.comi„(; e,ce..l„ly .!„. _,,, 
"diou. for the patien. auditor, or without «»tin. Mny l0,matlon „, ,,„,„ „f ^ 

importance in thl. particular proco., of .teel nanufacture. 

Ï. hare therefore re.trlcted our explanation to a particular ..pect of the 

electric furnace which fit. in well with the .copo of the Synpo.iM to which we haw. 

h..n invited,    that i. the u.e of the eiectrlc furnace for the ^facture of .too! 

1 Z   !?,00,mtrl" " "" " "' *UitaMUty t0 th° w"* «-H-* «—i~» and industrial conditions. 

I-       ^M'al PrA*ciP1«» 1 the electric fumala ^  ». ^„^ 

The threephase electric furnace is essentially based on the Joule effect, that 

i. on tho heat produced by the electric current run through the charge, and in a 

minor «ay only, on the irradiation effect of the arc resulted between charge and 

electrode,    therefore it descends direct, even with its structural modifications, 

fro« the Heroult prototype and not from Stazzano furnaces, where the thermal effect 

tm. secured by the arc irradiation directly resulting among the electrodes. 

The first industrial type arc furnace was put into operation by Heroult in 

Granee,  in the Savoy, durine 1899;    the first fugaces were of stationary type, of 

a very lifted capacity,  in the region of one ton,  fitted with manual adjustment and 

wer. «sei, owing to the rather high specific consumption (800-1000 kWh/ton) as well 

a. the high cost of the electric power,  for the production of hißh .rade steel, which 
were very difficult to produce otherwise. 

Successively, the productive capacity has mere and more increased,  raisin« to 

10,   20,   50 tons and finally,  during these last 20 years,  it reached limit, of 200 
tona charge. 

GE.63-13533 
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Tiilsl   Ihc « 1     ty .,   rur:i:.cts   ..ort  iiíie;; with  shells of n diameter up tu  3 mts. 

us'  h.v    i: maximum  insi;.li-  •  power  ;jf   )o0b -   AM, kV„,   '.y increasin    the-  char e 

cf.-n.city the   'inensio-s lu: ve   inert -.se '  up te 7.5 r:its.   an-'  the powor  reached 

-.t,f(XX) kV..,     r.s  ,   consequence   Ih»   cloctr- des'  ' i.mc ter h.ive  risen i'rom  1ÜÜ-110 mm. 

tv  óCM: n,;.   twin    t-,   * ho manufacture   -f  synthetic   .-.ranni te  dectrudos. 

ïîK   arc  ..-locirie  iunr.ee   consists  •-f a ri.adiie   shell  lino.-! with refractory 

•3i.-tt.rinl  an-'  :>i;c.;     . «  a creíalo  vhich  .•nn;)l.-s oscillation.       oui:!  shell   is fit toi 

wjüi  ci.«.-  cr two  .'<.or*  an'  one  ^.urina  spout;     it.s upper  -art   i«  covered  by a vault 

of  refractory .nut. rini  hr.vin -,   as  •.   rule,   Ihree  holes  allevia,,   the  passage  of the 

electrodes an-1  aln    there nay bo  an additional hole- for the  funes suction whenever 

n  substantial  -mount  of r.xy vu  is use •'. 

;."ch electron  i.s u-.perted  Ly a  mobile jaw clamp whose operiin.; is controlled 

by c, fmeuMUic or hydraulic  system,     the  clamp ia connected to a column by an 
horizontal am. 

Tht- three electrodo sets,  viz.:     column, arm end electrode are  subject to up 

and down movements accordili- to the  resultine arc  current  generated;     such movements 

are controlled by automatic    ,'jvvrnrrs rf '-.-draulic or electromechanical nr.ture. 

The  electrode arras are connected, to the feodin    transformer by means of coper 

cables and bars,    the furnace transformer picks up the high voltaic current from the 

mains,   lowerin    or raisin-  it to values v.iihin limits from 90 V.  and 5(X> V. 

The techno^,  icnl   improvements which permit te J to   increase the  charge capacity 

i rom one ton up to 20C tons are as follows: 

(a) Installation of transformers always with a bi^'er power and having hicher 

power   )cr ton of furnace  capacity*    a  .5 tons furnace lias nowadays a 

specific power of  3ÜC kVA per toa. 

(b) The adoption of more efficient and fully automatic control system»; 

same can bo either electro-hydraulic or electro-mechanical type 
(Fibres 1-2 and  3). 

(c) Tlie manufacture of    raphitatod synthetic graphite electrodes.       In fast, 

the use if these electrodes,   which are far more  lirht than the SBderberc's, 

have enabled the construction of slender and  light structures for the 

electrodes ¡aid have,   as a consequence,  simplified any control problem. 

^^mMÊmÊl^^^^imÊÊÊIÊIÊmÊ^lg^gUami 
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The-  compactedness   ol'  said material   aa  w< 11   as  the   ion   nmstmt\   ei:.«ure 

a good and continuous  opération which uill   result   in an  înrmase   in tti<> 

furnace  output  per aour,   whilst   its   low  consumption,  about   r> t- «.  Kg/ton 

of steel,   has  favourably   affected the   rronorical   sia«    of  the  ¡iroc »«* 

in question, 

(d)     ïhe construction  of top chared type   furnaces,       i'ormrh   the  fumares, 

used to be  charged  by hand,   in  a second t im*   tu   ehm»   used to he made, 

always through a door,   by means of  open-hearth chr.rgers  *nd  later on was 

adopted tho  top charged type  by  means  of  bottom opi>nin¿:  buckets.      Tins 

practice allows tho reduction of charging tines as   -ell   ;\«  tue  furnace 

heat  losses,  also allows  a substantial   increase  in i'e rorpactedncs* of 

the charges and consequently permitting a reduction  in the   number varying 

between 2 and <•. 

(0)     Refractory   materials used  in the construction both of the  shell   and th« 

roof.      Th»? shell, linings which were   formerly «ade with acid irate rial 

(silicon dioxide)   have now b<en replaced either by  a enroww-waffnesif» 

nate ri al  or by dolosute pref ubriaated blocks.      "ith this method the 

linings have a longer  lasting   life,  that   is,   from 4o -   > J heat«  to 

about  200.       At  present  the material  used for the hearth consist» either 

of sintered Magnesite or calcined dolomite  in powder fore.      Át  present 

hearths will  last for alfrost  3000 heats.      AS far a«  it  concerns the 

roofs, these are no longer constructed with pure silica,   but are   instead 

built with a silica-aluminous material  having a TvÇ.  of alumina (Al,0 ) 

content, whilst the central  part between the electrode holes are formed 

of a pressed plastic refractory material with more than 8UJ* alumna. 

Á further factor which has enabled &n increase in the furnace production was 

tho us« of oxygen during refining, wnllst the  improvement consisting  in the use of 

gas-oxygen burners during the melting pitase will  permit an increase  in the output 

per hour which  is already above lu ions/h  in a 43 - >0 tons furnace,  usin^ oxygen 

only during refining. 

All the above mentioned improvements which have speeded up the furnace running, 

have «nabled a reduced consustption, in particular the electric poter (560 • 58C k*h/ 

ton of risxsed steel  ingots)   as well  a» the electrodes'   (5*6  life/ton of steel). 
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,1.1 inprove,K.nt. h,ve   d.o ^rnitte.I th* production by el,ctrlc  furnace of carbon 

-teol   it sl co:¡?otitive  :¡ne„ in   rt-.^t  to  ti,,  diìUO produced by tho open-hoarth 
funi "co. 

The nuin  adv ;JltMe  i„  the use  ,f  rJl electric   furnace  rather  th,.„ oten-ho.irth». 

o    oxyK«„ bl,win    .ystcr;,   U in it,  suit.bllit*   to produco ,, wider rnn5e of ateels. 

In J net,   lue-   to ita ,> articula e h arcarla ti c s  ,Jlu its  tendencially reduci«* 

pj^erty,  it  on^Ls  t« produce  *t,eU bavin        snr.Uer oxy-n content,  hence of  , 

W.;.1.or .rado,     al««, c(„v,r^ «ri ih    ir bl.win., converters,  it «„.ble. to produce 

stwcl  ¡ilooat  frte  I'rora nitrogen. 

Tho possibility to   »10..Í , duiil  »W, ..roces.,  the  first one b.inn oxidizer and 
the  second reducin ;,   «,.,..,!„  tt  to   ^j^ hl/ h Jrme CarboniuD ^^  ^ ^ ^ 

*>» eo.pl.te  ro.t,  of alloyed product*.       The  following  steel ty.es  are therefore 
produced by electric furnaceî 

rti^d  carbon stool,  scuikilled steel  ma killed steel 

Low-alloy structural steel 

'.ungßftese  stoel 

Silicon  a tool   <5>a silicon content) 

Aluminium iteel  (4,%v nluniniui.. content) 

-       Bi^h speed steel suitable for  tools   : nd all range of stainless highly 

alloyed  ant heat resisti^, steels. 

IU      -ÌOn mid **"* *ndtt8trY má "»««tri«  °0"" "«-"^»ction in d.v.tnpl^ county 

The structure of the iron and st«l industry it» developing countries Is 

chor^f riM<I by the presence of nuuerou« .noil and indium .Ued plant», which will 

probably account for a notali, percentage of the production also in future. 

"lwfco *licd« those steel plants hairi^ c yearly product!«* of over 300,000 to«. 

and «radiar., and .mil si.ed« the ones with » .^4* b#low tól§ ftgur## 

^uÉflHIitfiìtHlltrillHitWlH 
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Th* reason for this tendency toward, «li îind «.dl«, .laMMl «tool plants we 

.-eral, „a vary in the different countries, .ccordin, *, WOBoa|fl|ll ^ ^^ 

condition,.       Tentatively they ri1y le generalized  .Äil su^rlzed  ... follows- 

- difficulty of concentrate,  l,r4;o capital« of different .o««- on the  .«no 

preoption, and ,bove all the non participation,  or v,ry S^U contribution, 

of the fnetlonod capital  which, in industrially iUlll econonic .lly highly 

developed countries ,e,.aUy for., the bulk for the wt iaportant paction.. 

- In Latin idrica, that we consider to bo a very interesting ex^ple of „ area 

in pha.e of development,  the great iron and -teal projects ur« ¿onerally 

^ promoted by the Stato  and financed with public capital,  while in the .a« 

field private initiative, usually build .mil or mediur, .i«ed plant.. 

- IWopin, oountrie. are characterized by a low conation of iron and .teel 

product.,    in Latin ¿nerica,  for m.t^ce,  the con Motion in 1962 wo. 43 %. 

pro-capite.     Con.equently although hi,;h percentu.il increa.e« are to be 

•Kitted (and oocur in fact),   ,t lea.t for uany yea,, the  absolute value 
lMWftM H11 b0 rather Uo**^    **• -*.. It advisable to build plant, of 
•Ise. «orre.ponding to the increase of the mnrket. 

- Th. initial «»11 or «odi«. ,l2e of «nny iron and .tool pi mts, either already 

exi.ting or under way,  ensure, an harmniou. development by .ucces.ive  «top., 

proportioned to the nece..ary inerea.es of capital and the rise of the demand. 

- The large iron and .teel plant, are tieaerally suitable for OOM production, 

«borea. In developing oountrie. the con.unption 1. not only low, but al.o 

«»«eh differentiated,    .o that .sail and medlua rtzed plant, are better .uited 
to the taarke t need.. 

If we «name th. .ituntlon of the electric power production, which i. a very 

toperfnt factor for th. iron and .t*»l |ndu.try, we .ee that in developing «ountrie. 
there are particular condition., that it 1. odvi.able to point out. 

In these eountrie. the production nnd di.tribution of electric power are 

»««lly re..rved to th. State,    eon.ec.uently protra«, are .tudled and carri«! out 

not only for prêtent necci tie., but al.o in view of tóort and Ion.; term 

requirement.,    i.e.  toe electric power plemt is considered an infrastructure of 

publie utility, and a. a factor for the proootion of other industrial activities, 
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which  ^rc possible only if  oloctric  /wor is  -%-ilr.blc.      ' nder such conditions 

the capital  invested in  the electric  rower ¿>lr-nt shows    a profit only after several 

years,   and Moreover ir.  the   sale of oloctric pover  the Stat».» car M.->^C very 

advantageous r-.tos,  :t &    called "politic «a "  ¡»rices,  because it cm apply very low 

ar.ortizction and nrofit rates, 'beiti,, recnupensed by a direct incori» derivili^, fron 

the salo of electric ¿over,     nd by   -n indirect income derivin,   frou the .arisin;, of 

other  activities. 

Another interestin , characteristic  of dovolopin,. countries  is the fact thnt 

aenerally L:r„e reserves of unexploited hydraulic    »over are available?    therefor© 

there is  a definite tendency   to built''  hydroelectric  plants» 

The example of Venozuel-   and    «xieo i's" signifient:    although these countries 

h-ve a considerable production of hydrocarbons,  the hydroelectric  ¿ower plants 

built in the past years or nov under way definitely outnumber the thermoelectric 

;>OW0r   plants. 

In view of the subject wo are dealing with, wo wish to stress  the fact that 

hydroelectric plants art? usually characterized by lar;,<¿ Investments for civil  and 

hydraulic works,  mid by comparatively s...all investments for the purchase and 

installation of equipment}      and   th-it generally the first pharfe covers all works 

necessary' to harness the hydraulic  power which is naturally available,   and the 

tirtial purchase of fjenorator ,.roups. 

The purchase of equipment Wait be completed by successive steps,  in accordance 

with more accurate previsions of the rise of the demand. 

It should be noted that,  for reason.'? of investments and efficiency,  the present 

trend is  to di.'*fle "•*»« total capacity of an electric  plant into few hitsh powered 
units, 

All these factor's have created à good availability of electric power in 

developing countries.      In fact »very new power plant generally reaches Its maximum 

production capacity only after some years,  and the sa'ne thinr; occurs in every 

subsequent expansion, 

><ith repartí to the characteristics of the consumers'  requirements,  it is known 

th.-t hydroelectric ,-ower  plants, fed either by flowing water or by tanks,  are more 

• ..-.—->-...•-—. --  H iiiniiiiii in niiiMiMMiM—••iimiiiiiÉiimm 
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sensitive  to  the  loa.:   fnetor  th •„   thermoelectric    -l-nts;      ..,,   t;...  CimtU1 ,„..,   ,|l(, v 

tho  „^  sensitivity,   ,,.vl,     t„   ,,,,   hi ,„,.   ^^ c:,,r CjJ   ,..,  ;i.. ^ ^^   ^ 

th.'ui  for thciM.joloctric   ^owor. 

e  have  seen  th-t   lovelorn,    countries  „su.niy  1^.. ....    -vi l-J.ility  »f 

Co.,,,;r,tivoiy  lo-,   ..rieo«! ,Uctric   ^..„r;    Lut altK,,  .   i:ii„ t„       v,.rv j,,,^^ 

f^tor,   it  is  n„t th,  cn.lv   ,«o  „hieb  i,  neceser,   to  ,,,ur     thr  »,,„0•  ,-,,   ,   st,,l 
industry, 

.ccor.iK,  to   the  v„ril>u.  ;^cWïc,  used,   on   ,,,ivit,   „n  this   ^,11 uu«t have 

constant and econciic-d  sources of  su',  lv -i' iror     r      r.     i     „ „  • 
••   3    '"   1Fir     ll>  c"   L     r cu-,   scr-v,   fluxes, 

final additions   -n '. >-,atur. 

ïhc use of  iron ore-   ^ co,l is characteristic  o,  integrated alants:    the 

posent trend of   les!;« engineers  in to consider a yearly  ^ro îuctien of 300,00* 

tons as thü luluii.iui: c-Vaaeity  for ry-   inte ,r,to.! plant. 

ÏIio  latest experiences  • iv!  th, nost :!u.<,rn technicals   (increpe of :,,;>n,r,t, 

jomoivtn?.«,   increase  in Mast furane,  si** ,„,•   ^roduc ttvity,  use of oxy on 

converters)   aro.raisin    this  .iniuun c:,,etty t,   , ycnrly ,.,..,.,„,«„„ {j(. l)ÍKKJf0üa 

tons  of  steel. 

It is  evident then that the integrated process,  rnnuirin..  a massive use of 

iron ore  and coal,  is not the most suitable for si^ll  -uiCt u^in:: stzod alants. 

3ut also leaving  -side  for   • ,u;i0nt the   »i«, of tin,  ?lnnt,   ,-«• .ust consider   Uio 

external facilities for  the  siVl.ly of raw retori-a». 

In the first pince,   the quantity 0f necessary raw ivterinls varios notably 

according to different ^ocessesj     for the into(,rr>tod,  usin      ood quality ores  rod 

coal ma consideri«, a 75-00,, créent«, a cf hot char„e,  -..vroximtoly  30ü0 ^. of 

r-wr Materials   (iron oro,  cori,   fluxes,   final  additions,   sera.,)   are required for the 

production  of 1000 A,,,   cf sieol,   whereas in the cold char-.  arocoss  only 1200-1250 Kf>. 

n^roxinatoly oí   r~y materials  are  needed  te  obtain  the  ^M«,  ,iu..iity   of  steel. 

The iron ore  ~.d co-a rmy be either produce1  locally   ,r l,Vorted from abroad. 

In the first caso,   Ir ,- invost;.teiits  are necessary  t,   exploit the ore deposits or 

local beds   (infrastructures,   extraction ^1-nts,  classi tic -tien  •,:»'  first preparation); 

in  the  second case  1  r  e  investnents ;ro  nlso necessary   t-,  ,.vdu>  ;,art  f^ilities  for 

the unloading  of  shij-s  tr^^aortiir,  the r-v uaterials.       In b'-itli  cases  these 
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installations,   in t.-rJcr to be  oconouical  and  efficient,  ¡mist be built for laivo 

production,   and  therefore they arc disproportion to  the type of industry vo"nrc 
now considorinr>-. 

It is evide,: t   th-.t far      startin;; u,  steel  industry,  or based on small sized 

plants,   to be independent fror, iron oro  ^J coal  supplies is  an advantage:    of 

course  it is necessary  to  far,  ruai  solve  the proMon of  the  supply of scrap. 

liQVelOi.ini. countries,  or those which have a steel  industry of United 

dimensions, with :. .reductio lo^.r than the consunpticu, generally should have a 

•pood quantity oi   iron Scrv accumulated in  the course  of tine.       Ln this case the 

probi• will consist <n „r^Uzin,  the- collection of  the scr,p,   and in arranüin¿ 

for the  «election   -m,l preparation phases;     it will  aso be advisable  to make" 

^reeucnts with loci centro,  ,.hici. continuously disced scrap,  such as railways, 

oil fields,   tr.-jmfemotion industries,   etc.,   to purchase this  scrap. 

Heedless   t«,  sa3-,  if this  n.atorirl is  exported,   the necessary stops must be 
taken to  stop  tliis   esc <pc  .i   scr ::<, 

If locil  sullies  r.ro net  sufficient,   the ro-inin.,  scrap will have to be 

i».oortBd fron obro-..!,     experience  «hows that it is  advisable to have at least two 

»»urce» of supply,   either because the customer is  in stronger bargaining position, 

u,d because Wo or uoro source., of supply ;-re more capable of overcoming the 

inevitable  -jx<\ unforsoeablo crises that for particular economical  and political 

circunstmces occur in the uarket of this ra*. ¡..aterial. 

The  steri plant ..raiders Kiust u.ako clear contacta,  with regard to prices, 

parameters for tue calculation of price "ariations,  and type of scrap to be 

supplied;     they »houle!  also nako    rrongoraents for an officient inspection in the 

ports of en.bartoc.nt,  so ;,s to ensure that the «nterial shipped conforms to contract 
specifications. 

After all wo have stated above,   it secr,s to us that the electrical furnace is 

very  suitable  for steel ..«auction in dovelopin , rountries.       In fact the electric 

fumac« ,;»ets well   tiio requirements  ^n.l conditions which are characteristics of 

those  countries?     it  is  suit-   1,  for  sr,all  or nedium sized  plants,   it is  sufficiently 

ar-atic   for a lar„, ran ,t; rf  product,,   it C.-JI be adapted for production increases 

t'y   \r dual  stu.s,   it  does :ut r<-.;uire  iron ore  -nd coal  or coke,   and it needs  a 

lr,e .p.antity  .,f   electric    >«a, ,r   with  ,   relatively  hi,;h  lor-.d   i.'actor,   naturally  at 
low   ,rire   (ap^roai.a-tuJj   io:    ü.ül/':'..rh) . 

mmÊmtmtmmmÊm mamt mttmm 
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111.   The   octunl  ralo of  tlu   electric  f„rn,«t    <„  „...m + vi.  ,   .•,.,<„      'irreren 
Industri .'1   levels ~ : = =~¿- 

ïho  Increase  i,i  the  outrut   C:.meity „I"  the  electric   lurn-c-, 1,   .s  ¡needed 

.  :r:lloly with  the  «;x,.-u>sioi;  o r  their  us,,   t<    the   ,viri:.unt  „f   th,-  .,,,..,-lie; rth 

f unmet  with  sn,!! cecity   -,ed  col-l ch-,r, ,s,   -Iso   in   Uu     .v^ucuJ,Y C,,,M„  steel. 

ï!:is  1ms  :-emi  :,,.1G  ^„ssiSxc-  „y  the  .otu-l  reduction  . r   t'(..  r.,,i   of  ..jectric   ^.er 

:md   itj   'ir0ntör   ^liability,   by   the   incro   ned   . roduetd^   e      :eity  consequent  to    the 

rationed i.^rovoLicnis  -nd   by  the  lover cost of eh   r ,s  in the electric  furnaces. 

All  this finds confir.;-ti n  by •   closer %ie..  of  th,   icki   !   «truetur,» ni   the 

¿toel  industry in the Unit, i Si ,tes ,s wnli  „.s  in the other countries of the CKCA. 

ïhure  i» now^by* in  tuo liai tort rft.itos  n  „roat nunber of non inte, n.tod steel 

works with  .-, production vnryin : frou •   fe>,  tenths  of   thousand«  of hour»  tu moro than 

h:ilf   t million  tona ,,er ye ;,r,  sene of  these  ;>roducin ; Cy,liMn  stool   for concrete h-m 

rivi structural  «tool}     soi*  of  thoae  .-ro  locato!  in  eccentric  ; edition* with  resoect 

tu the  intcvr.vtof! steel production centros,   thus  F-ciii;   i.i.-rko••  »nd  production 

conditions  aÌMÌl:-.r to   those   ty^ic-1 of  the develóla, countries. 

There  is seemingly still a gre.t  edibility  of expansion  for t..c   ,lectric  steel 

industry in tho Lnited ,-,t«,tos :is  it is  confirmed by the  lucro ..sed production of 

electric   steal  which  stored froi.. 8.^  to 9.5/, un  the to tri   .reduction   fror,   V)t,Q 

to  1962. 

S trail::* consider   fions c-n be <*r--vn lor   Lho countries, of  the CMC;.,       ]u fact, 

if we take  into consideration the  st-tistics  of tho  ln;;t ton iVf-j.s  .reduction,   it 

is possible to note ;,  considerable  incro-i.se in   th.,   :,ro>'uetlon    i   electric  stori 

(soo  ïable i»o,l), 

^lthuui.h strictly connected, to the increased ¿roduc ti  n .,i hi !   omlity carbon 

steels  (see  Table i<io.2)  /;rt of   chicli however  ar«  still  ¡JTJ .UCW! with  the ooen- 

hearth  furn-.ee,   r.s   ^ell  -   to   the  production   of     lloy  .stcul«   (see  ïuble „o,3)   «liiK.st 

exclusively pro d,uc Oíí with the  electric  furnace,   this  ine re.- .se  is  .still  ,.trtJy  duo  tu 

tho  oercent-i.e   of cou ion  stool  produced with  the  electric   furnace insto-l of  th« 

ooen-hoarth furruco with cold char.os. 
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Co.firoati.n ,f thi, cm   .  i',un : by oc-xdnin.. Ï-..1.. :.,. ;     ivi .     th, uuuher of 

electric furn-ec* and o^n-hc^rth furnace, ^or-tia    f:i the íb;n..    re     i  53  to  1%2. 

It has it»  be noted that  Un,   'ecrne in number cf  tir,  .,  ,n-h.- rth  farn^es  1, 

retried to «rai unit,.       The electric furn.ee,  : ; clivo ,t rro^nt  ..r, r.^tly 

obsolete onos er iura ce.1 with  - li.ü».d c-     elt  . 

CX..»s forecasts re-chint,  a« far  -. i,0!>   íores.,      Tartar    r.   n^ian of  the 

electric stool u:, to  a     -xirMi. cf 10.-. nillion tan«     .r y, r „mal to   1G.-.V of the 

total   steel production. lA^  i>  ,mv » -PI,!  4S   -i«,.*««»« - •>  -   . JI     * ¡f * -,.J.H 1 jro. *., ieii 1, is  justifi   . ¿--y tit  inen-sed  production 

of hl.;h ¿rade atoóla and by the ever increase , ,v 41;.:-Uit;  of low quality Hyht 

ser-v that will be found on the ;.ar!;ot at convoient crieos owln    io  the e^nnsion of 

o*y; en converters where  the use oí sera, i    rather liaitod,  -nl correspondis in 

luality and quantity to  the ho«,o sera;,,       ïïM,  tocîmical Jev^o^ont oí  blast 

furnaces nnkes the use of  li?.ht »er.-, leas   • dvantn.eous. 

The electric  steel  industry ¡any ^lny the  3a;,o rflle,  with resect to  the oxyi:m 

converters, jlaye. by the o^en-h^rth iurnc with resoci u. the Jkssucr converter*. 

Besides, it h «.s been  foreseen to inst ,11  electric .it.-.l   works in the,,,* «ones of 

the CSC. which are eccentric  to the uain production centr-a,   thus .rosontln    econonical 

nnd  ambient «hnr^toristics similar to  those rre .-r-ilin.  in  ih,   -tovelo  i„ , countries. 

?urther considérations can ! c ,'rawn on the  structure «if the It li m industry 

end its reeent develo^cwrat.      Ihe apparent consumption A>ro-c a_»ite has    one frou 

06 .:;î#  in 1953 to 2<*5   .;.   in i«y62 vrhieh neons  that in      |n«e of tir:« of 10 years 

Italy hoa sur;od fro;; its previous conditi n of underdeveloped country  to that of * 

country with a con*idercl>le industrial level,      boro arc *ot.c   litas    the 1953 

¿reduction wrji as follows i    1,K3,CGJ tens erst iron on,; },5ÛCf00C tona   *teel of 

«hidi 1,509,000, equrl to tAout 4J ; electric steel.      la 1;62 the e-st iron 

production increased to  3,56^,000 ten« rjid the st^ol ..rvluctioa to <,,*Li.,uO0 of which 

3,697,000 ton., e^ual to  3Sr,-.,  electric  steel.       The rr.tie cost iron/steel has Moved 

fimi 32» to 37W kecpin    still well below the  r.verr.(,o oí   .be C X.   which  is  about 75>, 

but it is hoped that a further iciprovonent of this  in le;: will be possible In the nmnr 

future. 
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! TWhnical  lap. r/^.2. 

« 1« ?o.,iUc t„ _•„„,.,  tvt ..„,„.,  „   t:u   lrlil ¡ 

oloctric   /itoci   thron  *•   i',     .. "" -ci  throu ..  t„. a*,,  .-,,   scr.     ,,UicU  ^^ , ,       r   liiX: 

ox"   stool   ^o-W h-,: c^crtcncu-' ,     rCi..t  j..,^,,,   t,,;r, ^ 
r   I   i¡ 

trun,: tov^-H the  ;,ro.'uc ti,;,   ,,   l::tc  r„ic.:   st,...1#'      ,       "      %  ' "  "' ' ' lI,,,   ' ^ 

folios by ?rlv"ic co-^ic,   ¿v   -,iS,,r   J:V    i :   .-. JÎC  1 ...   t 
iti ; i 't r ci ne. r.i 

which  is  retici!,        levèrent   ,,«/   I,..,Uut.'. 

-' ' t.c.'..ìic-i     ,.,1,-,!   .-¿' vi« , e n 
<'- si,::il--r sltu-rtion      , „I»   •-,.,,., tl» ,  4C  n    ,lt.. l 

be  found ta  thfc  i*, tin ...a-ic      n-'  h '< •    • •».    »     * 

the total réduction   ,r   sUii  0l-  t„c  i_. t£r . 

olectric stocl produco.!  -;».-. the  ^rcent    *  ri   t       ;     <•-,   •      »   *    - 

*    Co>:iP^rt8on between  the  e loe trie  inn  ,. -    *• 
intet¿rat|on ....:,- >j-'t,''1-- •   --^v ...... Ilit\    _L 

Bifore drnvin, „   .   c^,rU,n i^wsl lnv¡fbt(ic| t, ^ ^..^^ c_t, 

ferrod to the dirent .tool ,„*ctic„ .y,i_, U 1, ,,*,_ ^   t,, ,.iìiiH   ,tt 

«d Stre8S that such , cornisón i, ..„rely  in H ti ,,, • .,,.•   : s   lt   ls  tJ|.   t,/ 

avorio valuó oí  tao nocca.idy  investit«,   t¡„.  C:,,|. ..fr....    ..1(r<    ,     n. 
storiala. r- -U-r*-1   •*   ««««wvtlon 

The followin    oriep«; h-v«. * ..,--»    ». 

l>**: M-0tíü iWr ton V,i,I'. 
?i., tro« fctyortcd) ä 05<0i    „     „       „ 

-        electrodo «        g6ÍW    „     „       „ 

workiannship H ,  ,, 
i.uw       uir hotir 

a» other Iter« brfn, te,0- on ^ MtlIr4 ^^^ ,.. ^ ^ ui^ 

wth H0'!?' °f thl" COO-':'rlSOn •'    tht "1'-'CtrlC *""»-• t!'1   '--'•  —'*- *« with hot-bla.* cupox, „, lron rJll th0 Ml . „„„ .... t>;Äliiwtii furn c0(  ttf> 

;.rco„ h,vlnu M hi.toric,X v.iuc, t„ throc.   ,li'I't,Cllt Uou 

100,000 • 25ü,OCC   .„a .¡oo.ooo tons/yo,r. 

»e «trita, h« ben ,ur.oscly restrict,: to ,.,, ,;,„v„    „, „«„„,      ,,,„, 
over 500,000 ton, ?or yc,r lt „ „„ nûrt. OOBÏtl„lo!lt  ,, ^  ^  ^    ^ 

in couparisoB v/itù the into r t.'   a ,Mt in   -,   *  +        4        , .«--..  ,-iJit.       m    x, i,,tr .r-.t«.-.   ,1  ht iot or cu.jfll. 
tumacr.3 could possibly su > >lv -, .ri ni" +',<,    «     * 

* *       iilJ   -''rt 01  tne    l'    îro:î *»"'" ;< rticul   r  corditi .„IH of 
toe scrap nnrlcet. 
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iVAlo  G sho.-s  tho  concludi  ns-  r* -Ca,,',    .-ith^t   , d»t-ili 

alible itens.       fhe  i¡ivos»:ient.s rehuir,-     ï>. 

fumico an-1 oxy on  ,-.1-^.        )*• .iM-l-.tl^     -   \....;:   r  I-'  li*     .. r 

ZTl'i. ST.V. 1063 •' 
ïtîchnicû! .'apor/rt.¿¿ 
paß« 17 

i: 'L.\ sis   < I   tilt- 

thl-   I..,.   ;sU,.i   ;i,:;    illude    CU',.1 

It  C"ii   hi)   f. . SUV   'lil.frstO ..'    i',    ,       * 1(, . ,    . , 
1 " '    l    • 1,U '  "       i'-MClir.;i    .,;•:;    [ t.rn   t'd.u;   iato 
¡ consideration, whe-r.,  tU-  .'liierte   of • i„,    .r ; «,„.    ,       J#4       ,.,.    ,, rlnlt ,l„ 

;        inrluoncc thooc^icu.,.„   lv,:¡ ,r^._, ,J(lr lîn>stJ ;tlin h,i;n;t p^f 

! extr««, results,  howuv.r 1,   ,«r   „ini« i;  v.., cl,   rl;,   (.„c,f.,.   tK, C;jim,nWi.   ^ 

r-opt tho electric  furti-,, ,,,^s., ir  .    .^Ilt vlt,.      ,, ^  ^^ uf ^ ^^ 

j 'ÎCO,OÛC tons (s. i- drv. m,, 

jàg^m -"roa 400,000   tons   - ,iJ.  -.Jove  tJ-f T   -'.      •>. .r„s^  *,----.•, x     -   ^« Q^ " -'•"•   .i-cf^,,  is ..riui-r-.jlo  a,,  -ccount or the 
.rector possibilities of inte r tion olYort-d. 

Under ,> rticul ,r condition* .,*  tho fin*u>cial n-r'^t,   the lower Invitent 

roasted for its r* H.-tien,  vej|,:es       lower .reduction co,t,  ruy constitute  •• 

detoratolut «louait ia the choie, of  tho  ;*«„«  (.,.,,. drw .5).       The utility of 

the oketrle furnueo uay fade under ^u-ticul^r    ublont ,*<• rr, u.~.torM rrkot 

conditions.      nevertheless it is ifyorv.ú to  underline two ,oro   fnetor* in 

of the  adoption of  the oloetrio  fum.ee, which c-jinot be    ut int.   roil v,lue Lut 

definitely influence the ovcr-lï utility nnd    Y3Ìr-d4lity <>f th-   ;„()Cü8s, 

1.      easier o^op.ation which uean.s the necessity to employ r.  less «'tilled 

vorkaanshij..       ïlii,;  ig iEç-.ort-iit in  dcvolor-in,, countries 

iffr 2*      P°*s^ility te  produco -my ty:* of  stool,      lloro  ,,-ain »u heve !Ut 

tóvmtr.-re  i'?r devolutili : countries  vhero  the oxistla.  rjrrkct condition« 

do not allov for      differentiation  or socialistic« of  tho atoel 

production,  whereas the .roquet for hi. h .;rcde «teel  incronno«  to, othor 

with the industriili dovelo puent, 

The easy operation of the electric  fumico is  •• ensoquenco of the i nprov counts 

both uechonical and electrical  -.yplied. 

The operation is srfer thnnks t,      nurd.er of fetori, auch r.s  ooJon» construction 

of tran»foraers,  the OD aoynout of ,ir !,l~st or   Ylcnizi^ colls  switch, ears, 

efficient protection,  «¿uie:  ,Ad  s^e  -.dju.tin;    systons  „ woll   as   tho uso uf easy- 

to-hnndle control prjid:-;. 
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The   o~>ero.tiun is  ,sl,i lor      •<'-•    ., •     -i.,    4 .    ,. 

thanks  to  tho oluodyn--^a   ¡.H¡r.   • ,,,  u-aj., - , . .-yn .^,.,   .,,,.,tt.,   ..u   ii.ti.i_   -,, :  ro.-tinr m..,   rum-oc   tiltln,;,  .-ai. 

«rfoty :*d clr^in-.- dovici  incorato,   in   t:;0  Ci„iM circuits, .     vhc  o^ti on 

/!ìiC*:   CO! •re daor char iti; ehar;iii.    sysl. 

tao  •,- rbc.v » 

shell  i'in.-.)ric.':   linin,,   s.,.:.i»-fc linin.,   ont  root 

rule;!;,     .VtC.       , .,:ît 0j.  th,:i coul(1  !t   ,,t,rf ,rriU( 

•sa-is tane e ai*  a   »-¡-.Il  tea;; o:f bricklayers. 

colu..iníT  1,;   o^ioi-  thank;-   to  tho   li ¡proved  ;:.;uiu- 

¿.t'  tapered '.i;. >1O.-J    r.d  tho une  of  ti  htin 

Is  also  quicker thank/ io  ila 

nn.I requires .-.1«,. iL..s .  s in  ,T ; 

"11 refractory vor!:.;  stich 

construction arc rather sin;.h-  a 

by the sono ironworkers with the 

The preparation of el oc tre d¡ 

facturo oí electrodes, te t! >• i1;íi 

devices fittoti with   ',yn"j-.k,.-iotur. 

TKo electric  fuñico con be  a.-Mly stopped  -nd „tarta- ;V;aln without any j-u,»-« 

boinj.; Caused to tho installation and tho firebrick  linin  .      This   allows n  oílc tlay 

stop every week tor tho usual Miintonsnco work, 

i1.o open-hoarth fuerce   en tho contrary,  c"u„   i ho  easily handled irx thi- way 

bocaux of tho difficult,- of  iho  initial heatin.,   and the consequent oxpnn.ion of 

tho various components which   nkes it necessary to  Maintain tho heat also  durin.. 

tho  weekly or fortni hily »to;   far Maintenance, 

The combustion nnd tho  inversion ti..ie riust bo Carefully cheeked  and so does 

tho pressure end ton;>er.-/turo of tho hearth as veil  a* the flue temperature,  tho 

•loe charabers, recuperator,,  tho fumes and tho depression at the foot oí* tho stack 

which require a constant control, 

Bio fuel oil punpina units,  the natural ,; is  decompression units,   the burner« 

ma their regulators, the air pipes wd atonic »to• pi,,«, the si^ dinners, 

recttperatora,  funoo ^aeks  and tho base of the  3taek call Lor an expensive rmd 

conti nuous : ir.lr ten an© < , 

Tho reconstruction of a furnace neons about   3 days work ~nd the employment of 

skilled personnel 30 that in tue  lon„ rim it is preferable to entrust the work to 

specialized courp-jiics    onorali,    activo in industri   lly •lovclo.vod i:ones. 

A» re.vjlfc tho convortc-rp,   ye yould stroas  -    Vt-w -'inicultica both  of 

instraiatlon and urvintoiv-uiee,   such  as tho delicate   air and oxygon convoyée«  raid tho 

suction, coolln^ ;u. ' fu/n^  ¡jurific-tion systons. 
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-Iso  from the  technologie-.1   point oi' vi..,.-  ti;o electric  furn-ce  shows Sfinite 

characteristics oi' ali^lieity   JI I o-.sy iVur ¡tioa. 

The  electric  l'urne o     llows     oo.i  si,, o arlrui,   s!.;'.!*.. oxidation, carburation 

»uní recarburation, control  oi.   luth  te,, ,r -tur,-   ü !  the possibility to quench the bath 
in the» furnace or in the 1-dlo. 

In tho  upen-ivart!. l'unii.!   the  >• itiu    • ,-A the rofiuiiu   ph •..««.• s nust bo 

Carefully   followed  by  a.illud   p, runnel   ta   have   thi    .¡otal    a,Sor      thu  neCüM-tty  heat, 

to correct thu  »I,-,,.,  t„ correctly   pro, orti ••*,  th.   r-ua; tity of  oxidizer,   which calls 

for an  adéquat«  ,,re. ar-tion   < '/  the  b-t!    «..   •«   t,  avoid excess  h, :ttn . of the basin 

•md reach thus  n correct c -rbon cut-, at,       c-rr-.-ct ,-ath te.periture   ,nd -,  efficient 
«1% basicity. 

Io  operate  tli« converters,   the   «rorhors  nuat No particularly  skill* 1 since  based 

on the type of charge, the -jmlysi* «f the lcired quality of «Vol, the blow tine 

and the flame colour, they !ft.st loci-V -bout tho adit tion of si: -nJ the tiue a,ul 
limit of rofinin , 

So  far wo have taken into consider -.tini,  tho electric furnace fed with cold 

charnu,  mainly consistili.,  oí  »crap,   -nd. tí:*.-  a Iv •nt¡>, ;e   Itrivin    fror  the  independence 

frot.i the  supply of other r-iw ¡..ateríais  such as  iron cru  and coal.      Certain 

circuustaacea  however,  thou.h not  strictly  economical,  auch  as  the necessity to 

reduce the  importation of «crap to  innovo  the  baldeo of trade of  the country,   or 

the necessity to reduce tho  use  of  .cr,;, to produco „ quality of  steel devoid of 

impurities  na   far as  ¡odible,   ;. ,,y  SU;   vst the  inte.;r-ti:-n of  the   steel plant.       ..s 

it is well known, for ...o.liun ml   Si.,:-U  size!  pV-nta the ..¿option of  -, blast furnace 

would not be  suitable because- oí   the hi,,h inst  H a tic«    nd production costs involved. 

Based on  the experience   acquire* in this  1 ieid,  it is possible  to declare that 

the adoption of the electric  «roltin,.    furn c   ->nd the now  .,< tho is of direct reduction 

represent the  best solution" for  the   s ill   ~nd     odiun plants. 

ïhe electric  statin,, funi ace   systoCi has  been widely known    ni enployed for nany 

year*.       The  requirement iW evory  ton .• f cast iron produced is  2dCJ to  26ÖÜ k'.'h and 

•¡OU  to  4-50 .....   «,f co   1.       It   is   -parent   that   the   electric   smeltin.;  fura,„co Is   an 

advant:-..   there   where   tl.er,.   is   •    lar. ;e   -vai lability   of   electric  power   at  low cost 

O  to  5  :,ills/k.-h)   --,.-. -hero   it  is   possible  U   obtain  supplies  of coal  at convenient 

price even  ii   not  in   Ire quantities. 
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Various  methods hav,  u-or.   l-tely  studi,]   -.»i  ^-«rl.-umt«.,'   t-   .-roh.,-.t  •», ! 

prereduce tho oro char,.  ,ith   -  vi,,, t„ docr,-^   tho  c,,,au „ti.-n ,.f <ioetrir   „„wer 

and increase on tho „tUcr han, tho   s:u lti„ ,   (liril.c>.    ,r,duotivl1y  .,, , ix?lnlt  nurü 

rationally tho  furn,oc..    ,Sü3   (-,out r,üv t, 7.0 cu.n/ton ,(   ri    iron,  with  ¿*~.   tu 
2bÜ0 Cal/cu.u.). 

ïhore  are no  news  of  :aiy uf  tho.e  »yate.:,«  «ucc. awfully  oMj.loycul «„   ..„  industri 4 
scale  in the  steel  industry. 

The electric  nie  i'urnaco mr;y he i od up to   5a. with hot   KI^I,  Letter il 
preceded by  a pro-relinin ,   ,hase. 

^ The results obtain,d ,ator various experiments  show the .olluwin,    differences 
I wlth respect to  the cold char e operation: 

¡ -        reduction of electric  power consumption. 
i * • 

reduction of pouring time,  with a consequent improvement of  the 

nrc furnace oroductlvity, 

increase  in the oxy¡;en consumption, 

incre-ise in th<. consumption of refractory mteri-i used to line 
the furnace  ana crown. 

Although iron ore direct reduction methods have been studied   ani o^erWnt«! 

for a ü0od many years,   only after the  socond world war this  4.roeo-.!t, ; b.» 

experienced , real boor, developing real interest in tho world of th* »tool industry. 

m -W «Mi  anticipate  that r,ost of those processes  are  still  in  •« experimental  .fv.e. 

However,  some of these processes  applied on an industrial  »cale I,-.ve   ,iv»m ,.oo.l 

technical  and econouical results.       7e would, further like  to  «tress that these 

Urect reduction methods request for their „pplio-Uon  so,,e br*ic conditions,   I.e. 

<ur*tl*flity of natural ;:M  in  lar  e quantities  and lu, price (consumption of   about 

600 eu.r.i per ton of ore reduced)   nnd availability of hi,;h quality  iron ore. 

The cost of transformation of   the ore,  reluce', by direct process into ,t««,l, 

is higher thru  sera],  trans fornati on  as  a consequence  of  the  ine re-.se of  power,   fluxes, 

sla.cin.  materials  and rofr-etories con,u.ptim  a.s   ,ell   as   -, cuiis.-quene«  ,f  tar to 
tap time  increase, 

A» far as we know,   the aost interesting adoption of a direct reduction .roc«^ 

Is to be found in a steel  .dant in .-,  Ltin corlean country.       The  steel   plant with 
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cecity  oí'   d,out   300,000 tonavo -r vor«   t.  ,-thor vith  ••   :irect reduction ?1 -jit 

pro.lucin,.    ì-iily 700   teas  ,f .s.on  ,_   iron  ( tho   ;d:irt ls   Vcr-iin    c:.  f.,-.>  linos,   one 

with  ••   200  tons/,! y   -jt'   the : t'.or   ,1th       5c     l^^/^y ,tc Luc ti .-.n). 

.-»  -.  consequence the «W3   ,l-a..t i-   const ntiy  I,:   by -a    s,,n  o  iron ~n\  -.bout 

Je    scrip,   i.iust   ,V  vhich  i.; hoi,     sCi- 

xiesides  those   Inte ;r-tin     jTocoases  up^ru^. : :o btu ,  .-J».'.  smU   stool  flints, 

::lso   inwnslrcvlnk   r-tii.    . r,c..,,r.>-   Vv,  '    ,r.  aucco.i«full-   jv"   1  r  uly enjoyed 

•s rf  late.       Ve rotar In p-rticulr  tc   tho  continuous  cstiir  .rocess which ha« 

..rove?,  tu bo saK:u  bor ^rM'.cti-.ns     •.      reduce: &c-l.:   oí   srririnishe I products, 

in substitution ,r Moonlit   r.:ills,   sl--:.:,in    ..»ills,   -nl continuous billets cdlls. 

The continuous  c-atii;    is   ..a« no« .ic Uy   vb^avv.oous  ib>r ye rly  productions 

frdlin    between 5:>0üc  -n ' 300,00;. tons,   fumila,   on the- number »f columns ml the 

;roduct soction,   an '  olinin-te  the uso oi' the  nbovo ¡lentis.. '  :411s,  which ire 

costly and vhu,, inst  11 tUun is   l.eunoi..ic-:lly  ju.rtifio '  only for lnr, o productions. 

All   those inte.rtior  .-..ssi' ilitiea  for   s,;ll   -jib  rw.-ilu;:  steel  plants have 

ol-yed  •   -ioclsivo  rôle   i:.  ¡yvour   :2  ih<   electric  iurn-ce,  rA. only '.oc-.use thoy 

h-ve   illowed  the Po-liv:-ti«;i¡ „f  si-ll    ,n •  iai, .lu!.  slooi  vorkln    unlts wlth  •. noro 

:ui;l nere coluto  .uid  into r-to'  cycle,  but   ihv bee ;use  -. pl-nt so conceive! h~s 

r.ll the possibilités,   Htir.in    frof, tbo initi 1 :uiC]ou,» v>  re^ch considerale 

production  r.-.tos through  successivo e;r  Jialons. 

V*      T*o  oxrjnlcs uf  t.^dern o Ico trie, steel   ,ñ rkj instgioJ  ju Latin ¿nerlcrui countries 

Before  oii-lia    those notes  -out  tho "doption oí' the eleetrie rurna.ee in 

«luvelcpin .  cour.trii-a,   v/o i.-ould  like  to   bhurtl>   illustr to  two  exiles  of nodera 

electric steel works  «recti.:    n    successfully orcr-tii...  in Latin ..uerie ..      Those 

uro 'La.2iA,   ver-cruz   (.exico)   ml „IDILiC, C:-..i>--ux»   (..r entino).       Hie production of 

both the»©  steel «.orks is ...-.inly  -¿»orbed by í.      1 üts :,rc Iuüin¿- sexless pipes. 

The   ;enerr.l  layout (Fi uro.-. '    n\ 7)   foresee* tñe fin^l inrtp.ll-ti on ci four 

electric fum-.ee» of  50 ton* e eh covorin.        ye -rly lrH;c,t production of fron 

26i;,000 tc   2o0,000 t- n.s. 

.athou,.I» the  tv,,.    I,si nò ^ro i;uitc sinil  r -;c v-uld ref,:r in particular to  the 

y-.S.i stool-slio;-,  since this 1: ttor h-w been  Uj.c-rr.tii: .  fcr  -  longer period.      T.a,fi„ 

st-rtcl its   -.ctivit;.   " yrr?   •   .,  in . r.rch 1'J5 , ;Aile -ilûiitC;. went into operation 

d.out  i.in-  -, .•-•!•   i.    . 
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TA.03^ starts with «ne   electric furnace,      in October  193-   ; st,c  ...  electric 

furnace started oneratine,   and :. third  on«  in October 1<W,I. verythi,^ is  ready 

for the  installation of G  fourth unit,   vhenev.r lt«ceM!;i>-,       Th.    lurn.ceS have  ;. 

nominal  capacity of 35 t as   out  in practice ta,   caarpe, r.-ac. up  t.   > l • l ;  tens 

and  each heat yields from   ,«  to   '9 ton*  ,.f  in^U.       ï'»,, «full»« hj-^ter is   13», 

that of tho electro-., is  i:>.«   ^ the  transfer cVi.ciiy  i«  u.uPi   p....       ¡tl,,  ' 

plant  is provided with ».  150 cu.r,./:,, ur crv¡-  instai1   ti   n.      (V3 ;•  is b4,.ir, . 

blown during the r .-fining -hase.      ' ithout  th, use < f oxy-n  th- -paction h..* 

been  of about 4  heats  in  th...  2. hour«,   i.e.  ,lí,.híiy n. r,   tîvs,  *   tons/'toiir e-iCh 

furnace,  whereas hy «sing oxygen  in •. 3 to   , cu.r,./ton r.tio,   it  ;Jils he, ,, V mmihU- 

to obtain more than 5 heats  in the snjne period, vhich n;;!.,S -bout 10.5 trns/h, urs 

each fornace. 

With two furnaces and  a  forco! runninn it has  buen possible to obtain yearly 

output. r.f moro than 160,000 tons.      By operating 3  furnace,  it  shoul '  be no.»ibl«. 

to  easily obtain yearly output» of 200,000 • 210,ÜOC  ton». 

aereas tho uso of oxyguii  is normal  practice  in  the   ¡VuS.,  st.-el   shop,  various 

experiment» have been carriel out to analyse an! identify tho bust ways to  increase 

the furnace« productivity,   to  diminish the conversion costs an- i<, roach n dourer 

view as to the most convenient integrating systems. ,,  refer here to th« uso of 

oxygen-gas burners and tí   th„   : urtici  substitution of scr :, with hot metal and 

sponge  iron.      The result«  obtained ver;*  real 'y interesting and ha.ve conf imod 

the noticeable adaptability of the electric   fumico  to  new technological  systems  to 

increase it productivity,   tu  the modification , f it«   traditional   consumption rate 

in view of a more economical  operatic rei ite i I,   'iff. rent ami,lent conditions, 

and to the integration vith various iron - re re mciap process. 

The plan of the twe  st«el  works has   dee:, stuli«d hearim   in sin.:  in '»articular 

the dimensional  characteristics of the  inp-ts.      f_£/. manufactures  ingots with an 

average weight of 80C • 9CC Kg.,   the averapo number .,f inrrots resulting from each 

heat  being 6C.       The raininun  unit weipht  ¡er  ingot  is   »CC  .bp.  and  the maximuri 

number of ingots per heat  is   about  120, 
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As  renard  àlU..«.*,  t:ìft miìllIWum aiKi  «v«^* *ei¿ht  »re  still   lower and as a 

consequence  the  aver«..,-  and nwuup.ut, number  o     infera mu ¡seti rea  i*  higher. 

ÏAUSA'S  production cov.-r«, ali   the  ran,-.,  or si »el  quai it i«»*  in eon r orni t.v «ith 

A.iM.  Standards  (prade A,  „rrad*   '.,       -*.:,  .--••<.,    -32,    ;-',   f  ¿«55f   - .¿.,f  »-H>5, 

*M1U, grade 1; and prade xj;   a« »Hi   »a  st-ol   for the «mas  production of hiirh 

quality   products  such a*  tool -joint»,   rock-..itj?,  d.-ilJ   coh.r»,  and àigii  fessure 

gas bottles.       The si tei  produced has always a  limited tolerance on the 

specifications  because or t;.-   succ  -sivr,  ^ oce^,^ and also  b«-cause of t.ie sever* 

working conditions the  itnisheu   :>.oduei   htm  to uiKlfr.n.       Ih,,   inpurity  content 

rate* aro  clearij   »rwiiiwJ   b>   th«   vai iout-   olanda ras  U.i.l.»  «.'.T.,.,  ¿i.A.fc.) 

and are  kept   withüi  rat at r   Jo*,   value»». 

We would   like to add that th*   higher in«- characteristics  of th© steal, the 

higher th« bearing oí  tne quality  of the  ra*  material charged,  hone* the necessity 

to buy high quality sera¡.  and to carefully   select tht  »crap cor.ung from outside 

and the hora*-  »era»,  in t!us   latter cas*   to make a better use   of the alloying eloinents 
contained. 

A* regard th« power supply, TAÎîSA is   fed b¡   an hydroelectric plant  of  four 

45t0d0 kVii each unit«, »ith the possibility  oí   expansion up to 6 units.      The 

granted capacity is 34,'JuO fcV of which 6,000 * iu,;K)t k    are  absorbed by the 

rolling »ills  and by  tue  general  and  auxiliary *er  icos.       The-  total  BOnthly 

consumption is about   14 •  15 million k'h, more than 10 million of wüich are 

absorbed  bj   the  steel *orks. 

As regards SJJJ..:&,.., working at  present  with two i'urnacfis   (12,50U k\A each), 

the necessary  power  is Supplied uy a  thermoelectric plant with a J7,50O k<  and 

the possibility to doubl,   it.      The thermoelectric plant feeds the steel plant, 

the rolling Bill, the ¿oneral and auxiliary   services a« well   as ¿one nearby 

transforming plants pertaining to the same  &roup. 
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It i«  intuiting to nnxv  that all of TA..**«»   instai i»tion« can be f, d  thraugh 

©»• tingle transferer's *ct  thanks to tht  parameter« stability  of the «Uetric 

p«0r produced b>  an overdiaieiuiionftcl Isoelectric  :,lant. ith .SlDtrtC*,  on  the 

contrary,   it  i. neee^ary to  «t-mrat* the »te.-i  sho, transforma from thoae 

fswtittg the  other installations,  in order to deaden the   .... Tort«  of  sudden  1, 

variation« of the furnace» or. the o*htr procès** 
loua 
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