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J»  t 

Iti    Kl   » il-    <,'*     f)r,      •.  I   (   f   ,J   .    •    {.r .   i    »        ,u,,r      '»,' r       :|„, ,ft(       t  ,4 

rc,,»lin|?  cottP  de«.:f«ij: .     ,   O   ih«    im   •<- ,; ¿t<-:  r . ***  <r    % :*   , f ,«J-f 11« -  u».iV, 

nun a. «m i lia,  p   -.tâu* •!•* ¡v.:S  ,.    v»- .••*;»*     ,   •-... ".-:c  f,   ••-. ««»  .•..*». 

tiniiouri c-nKtin,',  «ni  /..;i- rolj i w ccr'-u,* »v»  %    -«*     1-. r.nf**   v 

not only «ur:-««*   u, "hi'-.m- l1,.-    -or^-. i %M t   ?>•• .%{V***IMJ1» V4M 

praducera,  out ;*l:-o  RV,.|, •;&j4^¡.i.|1t^   *r©%j  i*   *Uiiatx;r« m>*tm<-m  p*rl*"*il«rlv 

favournblo «ohdunnp » -.„rt .«u   nfïtai-,  •ru-nu*«   <A-   '   pi,««¡mp   «r* 

oba«rv«d. 

ln thf* «üthwr'r. OH;;¡W¡  th* lutV-uj  grovJt 4»f -».J^JU» - parti* 

©ttlarly  u. di-v^lu» î.u» i-i»u'iti.uy - a  .*:<*'    i%u->i,y •.« ÎM»   »,*Uï .   ir   *nd 

taking into -»..cow;    th . !..#î». . -, »os...   *..?.. rvw i< /•:    «   ti.* 4. r«r tT«dt*tl«» 

procure.. alren-ty op<-r:-1 .n.-,  » ¿g . .»tv u-.y,    - iif-y v -   *  * L9. „, • m» 0f 

»mi«*iii «p«rnur«,  Ur, r«-*T«v*«w *né m ct«rURi m»  * d*r --Ufiëteu« 

prttatw oí' u màuUr typ« ««iutii«, fot  wtputr A* le*. •».,•'*   ^i;/y*mi% 

another- «wveJofpeM 4<*r.ri i*a ,A * «*,.!  t<m?*niU ,tw«  */»««•» «i ft 

»n efficiency of mort tfc*. n-.jjt. 

Hased s», «ipwnce i'-»îr>4 ey M"ti«i¡Vi>*    « v.*  raidir« *r 

riMHrnatmction of mm th«i» * ta».**! »uti-eaii*.,  tre «uU*r «xpr^«^ 

hi« emfiamm m ti» future or a**» forsmj, ,A lof^  .„ 4l lf ^j^ 

ih*% m Rd&i-«ill is not  m.t * wmlm^ «* , %rm nte»**»*** tut m 

«iW«Wied fay «peuiflo  eoonw.,ct   t^^lci,.,     nteeUeti«»!.  âr4 ft»tr»%ta»l 
ci;axuct«,riBUcB. 



f4   I     'I     If»,     f 

f »• -    ? i|* urr   U    »Î     , 4.   t«Ai  • 

**   * M   *       ' •**,     .-•f      *   «... 

fct«Mt.   lt-«t.rr»   Krim»  „i,,,   .#i».,,: ,„     o r.v,  r,  «    l<k     lt»rw 

>**é ff«J»«§ «to «cri* ti» 

• »frtpt ttto * *•*.«,   twt ^t* «ft« j^t i-***.    |„ ** wie »f 

*t«#l   «HI  age. ««tec^taé hflBBMtitf*  i»  lh# «^i*,«*« «f   ««Jl     Stwl- 

«••««t «t   «Il tm4®màw t# tto rr«**ill«g    ^ift     #f   * 

»et« if  »il lj*»  «f   f«M    .     ^rh n^  %m|?      MiJ|  fô ft|lfm  a 

frrmtnflf «(^r t# to   far nnw ^mmu^lif mem$iévì tlttjt   ttoAr 
tot «pi 

¡t     m #f nam« «t««ï «fitwfrl««* *r« meetly   eallH 

* ft» y«*.», lito «H»â„4 to*«**«, •«*• „r-t.ft   %tnt  Airu-, 



i'jJ    »Oil ÍÜ .  t   '.•!     i .    •• 

i-'t "••*• ,)i . .* .ruiJ .> n.Siii' t'ii4 cxt>'«"..s i on 

••• ' " 'v; ' •»•>'<. , » . viui. !!<-»n.\vr, the 

aa. \   varied w»v">  Lh-U  il» order ¿.o    rivoid 

.ini' cotifuPàu,, w<t y»:ni.  .» ci 'ai* ir filili tien  is ucee :j»ary and there- 

for« pi apose  t hi- f .M j CWI.,..   ì,VI ,- • ,,t j OM. 

A «NÄ1LL    li» 4 rLAKT MUftUClNG r.TEEL FROM »SCRAP, PIC IRON, AND/OR 

fWäSEWCKH rüLLBTK Oh  SPONCK  IRON ?JY THK HJOH-PONERED ELECTRIC    ARC 

nmtm ANO caNTiwiouvcASTiWr PROCESS AM*> ¿¿^QUENT ROLUMG   INTO 

MBS, SMALL AND MEDIMI HARf, AND SECTIONS, AND KARROW STRIP AT ANW AL 

OUTFIT «ATIS BETWfctai 80,000 TC 400,000/500,000 TONS. 

Although th« six«   itili reatina a »?• ¡ct  criterion,   we   believe 

tftt* tfeere exist« a «tcond. essential eieaumi which i|ives MìIIIAUII a 

•pacific identity mû J i.stanghi shop thon from the ornali first phase 

Of * works eventually to become lar^c. 

In onr experience nm amnion, etùii*ills have à definite 

function . ma are UMUúíV üuccevü-ui - under conditions whicé art 

temporarily or pemwnentjy unsuitable far * large steel coabine. 

Ont txaMpl« oí  such conditions hat been Italy after the   second 

world nr,    0*in« to a author of particular ciramtaac«, the country 

had tiMMttdous possibilities of dovtlopaient ¿nd has, in fact,   ont ©f 

the Mat iaprosiv« European progress recces of   the   last     decade. 



Howv.r, on«, of th, «st  »••>„«„ n,Ur,„u for th., .I^.Mor.u-.t   .„ 

fa ,uri the lui,, »,-,,,, .„JU,,,,, „u.,,,,, ,,.,„ tne w ii( net 

h«. hy f.r the mMllln, .,,pl, „,. t, proyid. „„ ^.^ of    ^ 

n««l«l.   Crfinly, p]ant „cv l(âtle for ::ht. ifnlafn¡mt   of   ,     ^^ 

«de lull«, ate.l  industry,•,! ,.,rks lik, th(JW „ Tjranto ^  ^ 

the »ost spectacular .»elnever-en*---  <\f  iL.•*, , F     .vua ,iui,.eveiint„ot   l«*n»e-s«ue steel    Mnjts    of    the 
last decade. 

TN facial organist ir,« of tht considerable capital needed for 

tJi* creation of large steelwork*, their design, planning, aiding, and 

putting into operation takes «any years *nd the progress of Italy would 

Navt b*e» satch slower if the industry had been »ade to wait for the 

»teel «1 faranto or the other long-tenu development projects of the big 
companies. 

The consequently ¿discing need for th* quick availability of   »teel 

products motivated «all. and mediu*.siEe enterprises al3 over the country 

to establish «aail steelworks, built at comparatively lew cost in   a« m~ 

«anally short tk«, to mi the existing demand for steel   products - it» 

brief» to s^t up ministe«l works, ©1 which about 50 exist in Italy today. 

Vm are an Italian cos^my and our own development over the last 20 

y«*rs has been very «ueh associated with the growth of    the   «inisteel 

industry,   ft» experience gained by the participation in the   building 

mé développent of More than ÌOP siinisiills, by building or rebuildim 

«beut iSO rollini stills, «ore than 200 continuous.casting strands»and 

* «ide range of ancillar> smchineiy ani equip*«* is th« basis of   the 

observations which wê are offsring as our contributicn to the discussions 

of thia nesting. 



The situation undcrr-Mue t: c ç. cwii, oí the Italia»» .nil*.steel in- 

dustry is >nl\ one odiupJ-i M" par, icu...a.- ;vua.U.K;u juytit.viuir the 

economic feasibility of" th¿ nú ri i JnstiJJatLon. insuff i : U-nt or very 

expensive mea -, ci transperuvioìi - equally in large developing 

countries - is another example, ano nevi for vert nal development as 

well as a variety of other d^imstan» es tan be other motives. 

One aspect is common to most «Iniadil operations;   the particular 

conditions leading to their creation way be temporary only; therefore 

the »ore flexibility is provided iu thv. concept of the cuiginal   pro- 

ject, tue bettor the possibilities to keep the initial investment use- 

fully employed, if and when th<5 conditions motivating   the original 

scheme should  chnr.g«. 

Tli« main feature of a minimi J1 is, oí course, the product,     the 

need for which is the motive for the creation    of the works.    In most 

cases stinimilis are producing «nail-and medium-sise bars and sections 

* in seme particular cases also flats and strip - but hardly «ver other 

flat-rolled products like platen and sheet», a s the equipment for their 

production is too expensive for a smell output.    Ine already   mentioned 

fletibüicy as an essential criterion of the successful winiaill     ap- 

plies particularly to the aspect of product.    In many instances mini- 

»ills operate very profitably nc*t door to large-scale works,   making 

the tarn* producta possibly at a lower cost, but the »ore flexible oini- 

mill can give better service and -so compete successfully for a slice of 

the Market, 

¡Hiring the la»t decade it was tried frequently to provide for maxi* 

flexibility by universal »type rolling mil Is, which could be used for 

the production of the greatest possible variety of shapes and sises. 



îhi'- resulted in a comparativo!.,' low rtU ot ¡'.a- J: utilization, i.r. 

capitai iavci-titicnt, an-», n>u t;i>: t:v ì is" t\-i-.- yoar , N. r ¡¡¡s em i 

growing tendency to build mi rumai ï . fot hi hcsi possi ti»« p'int utilisa- 

tion, i.e. a small range o* produr*- . hut to próvido in *ho layout for 

subsequent modification or er.l armement oi' the pianr m cas • c'kuure.-» in 

the market should mako corre.spondina changes m tin» pruduUion proi>r,«i« 

me and plant desirable or even nvtesjary. 

For instance, it is almost general practUe tod ay u« the h*.,lditf 

of mini-bar mills to provide for a suosequent addi« ion of a rod w.i*. 

It ought to be stressed .however, that these provisions for flexibiU*.* 

should neither entail any initially unutilised capitai co*t for f«**»re 

use nor eonpromise the compact layout essential for the eceiMBie sani* 

«ill operation. 

Ano the ^ vital aspect of the planning and success of a »in mill is 

the dimension. As mentioneà in the foregoing, we maintain that parti- 

cular condition» »otivate the establishment and choice of product, and 

this applies also to the initial size of the works. However, the need 

for flexibility should also be taken into consideration in deciding the 

site of tlte establishment,and we believe that a voluntary Itaútatto« 

in this respect ia a better safeguard for the continued econeadc suc- 

cess of a Miniateci operation than the trend to aia at perpetual growth. 



In nun*    i fi st.m« o s   i |i    ;,i 

*h«'  »IMI •»• ' 

>»«    •-. ir-1    -,»l"-t ,-r « ,'j        .le, r 

.1 '• 

.1   "'   t <:<   -i  | .' !¡|  »*1  , 

,».»    the  lv«w«r 

í   M i   . «•  i rur 

•  •»'"•>   -"*»  '!-.'   ?H .idvânWi'c 

• »II fxi.-.t onlv t. ti« ..»t,.„t o. ...e t|l,ant,.-»es wt.i.-ti 'h, »«,., l ^lkrl 

ctf, absorb,«** an.v ex, «j, toroi..,.-e<. prod«.. ^ by U« MtiiiuH w»U h«4*# 

tu carry  h»av»*r traii^oit.o.on   uws  .„„1   «>   cw»p.'te Uu-relcre »tfh rw 

dttiÍH   Oí     ÍAip*   Wil-ks,*!)!.»!   1,   tiO*    ¿1ÎW.IVS    c,-»sy. 

rt  toJlows that th« riíht   Jiwensúm ©t  ,•» «inini 11 depend» pri*trü» 

m th€ «xistlii* ic»i-.a! conditions .uni wj*ht van  u»r«for€    i^tly,     A 

v«ry «rent variant   «  the ^cm -mirtee! werk.» reachin« iute the «,t 

put  l.vel  «f 560,01« tpr «id mon   nV^mn ta m rather a first   *u*ß úf mi 

mtmmml  Ur««.icéi@ «teelvorfc» than * ìar^ fore of a mnmni. 

In «ir opinio,,,  che further growth 0f aunist^l »©HIì, - 

in the so-cal I m doveJ opine vountri 

«td power. 

part i tillar ly 

es . d,*pi*mlc mi two factors î    ««feriti 

If» the definiti«, of the mni«Ui prop«,* by u* *t th- «,*.,*, «t 

^1 the «lectrlc arc furn.ee „ the .fcMiltU1 ltleJl|Ul¥ ^^ ^ 

•rt * mm** of other n«i«ki^ «*«t«d. that theortioUJy c^d he «,»1 

for «iiU»ills:     »all bla ,t  furnaces mth o*«.-«    • MiTtic^* «ritn otycen    converters    or     cupo!«« 
flu«« dot» Pi^irmi 0r scrap for mUeiiHmt mum tl&iim ^ ä ^ ^ 

«f other process,.    H^ver, «,,   these «,tnodS neeü «dJition., mtwiJ 



'""^   *V  -'.Ml,   »»?   ,'c-  ."»  .?    .-» »tu   '.   ., 

% •   •' ' *;t * •      |K-*PI , ,    -, . m,     f 

*»irH ««tn i4ls, *« '••IIP.«  ; ^ t 

»•«   *   '   "   •'     '   «        •*•    ll.il    ,.      «*      ..(      f,„       ,. 

•<K. 

m mil   a,.   ,,   a,.^.,«,    ,„,,   t   ...    ^^  (rt  tht  t.AvtiU.  fVr 
tiMti1    i* 

j      iti« ti» *,«.* -IMI OJ....-.,  ^W U .t«#,j,r„.    «]»».„   MS,h 

.»r «rr f*«.«* i« M.,,v-|tr r#ftt|rr   t ^   |-fw ^^   ^ ^^^ 

t* liaá itctl.Mk.fli H-'-t^ «•u.h .^M «*« »t M»*IM# ra «*+,»* 

fe« tr»if©««i tut» »t«-) iiwtjy» t, „ft|ni. t „#fl»r4l f^j ^ m m, 

tfct »»sitili* t« tmmm ,f ,**Mcl  àatotriti «* *t imt f#*   t»,« 

«» only p*««, wt, d  wAt %mê %e 9 mm§mmijm itkimámrv frai 

Uf«> «imriiitr NliiNMiiti, «v« t»r «tit strati«,», i»  y»# âwri,-*« 

Jevttii^^l s.M.p, pru-«*^ ,i ««mini,   »«^^tian c*   *-»i«.  lW) |N: ri it le s    jn 



»"*•"«••   ..H-».U| ,r*,..lt    „, 

^•*'      t''V|.     ,M 

*.'     bv »  '• r • »    IHH-.»I 
• •»   i. 

««.«»•,*•,,t   Uï|lil .„,i4ti4.r( 

»It. I 

,,:    "M      i       -Vu - 

"'n'   ' •' »•>!.<>.• .fi •    tyy    ,, 

' ' s  '   ! ' '   )'• • *v     , id it    i'or 

Mrvfrthrlnr M-.hiM 

'o  U#  flu    - . „   ¡     , 
l,Pj* of   f!i<î  tur.urc,      And 

tri   ,1.41«,.,,,   .fOCp,;,^   of   Hjg   ^ 

fr*:cfir*j  prwltHtl V
*î «npMCdi ¿ur  0f  »hi 

*»• « <run4«ih«rii *j   involi 

•*   work;, ,..i.»j:,     ¡>t,     t,,c     Qm 

n^,vis which, in    fact,    m{lU 

•wtàì «hjcctb fro» 
'-»«i   «r   M«v.i»Hkii...      ir,cc 

wtâ]-tfti,i„;. nu nera is 
*«AH started    to   «take 

.IrM* .,.., r,„     !  Ui"'nJ'" "'•"   -Ration «isfs 

« *«•» 4 i „f   ,)MM | y f   rim  nur M - i «r,   «f 
i     «. i|«iLa.ioti  0)   ?.,* i¡.auri»j.s. 

development 

^•f (*J 1 »r»it tir ti  »»»•»<,., 
I   **«r.«f pur^r,, «o;,-t min^iìu ^XìMW ,• 

rial   *_..•_        , e P]«'id in an    indust- rial ^«uRtrr iftth lct-'»1  «i-*-*. ^nuust- 

dw with *„ ^„ ,port icrftP from   count- •*«* «ft «rw(#  hut w»t4Ä(ii4, 

t« v«M*a »h—        »^ w-hin tlie next   fiVe    f« 

«« th» mmim p^ikle d^!(^ ",ap « ~l*ti« to 



# 
1 

c-   •   '     •!     i     !   1    m 
t .'! 

•''•:II0*T\ 

duatriaJ  arcas    Si«   ,„,-•' ^"« • "iM-.uc.i     ,(!    1:i. 

jpieaa ove,   ¡,nv<e avo.»s       i,.   .. t,      ,   ,, 
,      .  "    '*    thi    '••«»-Ur.Vly     llMro,ïsiu.t 

tierce,  exu^oly e,eas,e   ,.,-.,     - "    "^^ 

A> a «.am-  of ^i, the efficiency of  eWnV    fu 
..u^,. _ • Uv-crni'    »«maces,  the 
Miwdding oí  .cap - caciai ïy ,d, bodie< 
Ï<A    ,       , oi a i.e.«   nro.Hj^,   by their conimi 
-sten has been Sloped ov*r the !aat docade ^ ^ " 
«o far for HH. * " «aclunes available f7h -- - p—,, mly ,,,r comp_ing 

«rap x. brought f„, shreddi^ or jrafW,enuUon> 

In an attempt to ^aeij-irn-,    -.,», 
n   ,.    , agitât,   uiiicction and preparation   of    scrao ~Xy for ^ opemiois^ e m «* 

r. irr po; i°~anj *- -i—- - - wnxc« muumills can afford. 

»he acconci and« in i n* ««<•, 

raw« to ,„ ' m0re lmp0rtant   4«"*«*—t   »ith regard to the provisi on ,>r i« . 
work, i. »•»«-« v ra» «t-rUl far ^ ^ 
»orks la spongc iron or prew1!dU(.eil penetSi 

«exi.o, lt ^ be asscrt)>i today that direct    roductioo   _    d 

«tar process i- UM ,M( recorded ^^^ ^ ^   ^ 



•i  period  oí   t-si.o  t..  b«'   ¡I.   .ei   i:,  i r, :t , oí !, a-, il... ¿i  -Teat   Uiuiiber    of 

t-tii.-x'   pubJ : -,¡<ad   .-.;, .v er.i.j   L;,..   n-''    -r.   \.    ;,   p.ji    ¡i-,.,-   . ì^.t t. l».al   use 

T'.fi c it¡ v í'v.ti ../s.", „In/- t„ ! .; n. •' ' •"••«• ap; ' i c r> t ¡. on of direct- 

ioiiuceci i.rori i.n mj.ru.sroai .-..-k- ó i . : t.u «.. O-ü: of thorn is that the data 

published bv werk- witr moro rii.ui i•••p.-rin••. ata! working results seem to 

indicate t. hut for ocono.ni.«- a£ w.i! a^ technical reasons a furnace burden 

Cün.vtstioA? «ntircK oi -ipor,«-.; inv, ¡ ;. l)0t i'i;asi.M<? but there must be a 

mi-ture of  .sponge; and s cap. 

The second point is that all direct-reduction processes which are 

operativ- it present hive a cowp.irati-vely hi-h output level cf economic 

feasibility of    »   least  150/200,000 tp>  of sponde i/on. 

Taking these two poiuts  into a.: count,  it i& evident  that a mitusteel 

works with,say,  i50,íXXi tpy total  steel  product ic.   being    able   to   use 

pellets only for part of the bur^v,  ,roiüd rut    have    tne    possibility    of 

utilising an independent direi t-n-du«. • ii-n plant and could    therefore    not 

afford to build one.    Su. h ..orks with smaii   requirements    have    the     pos- 

sibility  of purchasing , „-durod p.-ilets from a pelJetxaakiup merchant plant, 

but their pjescnt prices are comp.-ir f i vely higher than  scrap    and,    from 

the announced project» of planned merchant pellet plant-sit does    not seem 

likely that a eon.siderablo dicrote of p«j'et prices con be anticipated in 

the near future.    Consequent!>, it dot-, not appear as  if    the    use of 

purchased reduced pellets will  be cenemi-„ally feasible tor minimills    for 

sane time to come. 

In some places, sever.-! minitel works are investigating    the   pos- 

sibility of joint ventures,  Sut tlu   .  of ,ourse,  is really    feasible only 



if the miiumiljs com-.ncJ ar, located fairly c,,, to ,ach oth,r ,ud 

.ru interested in d.ff^.i r,,,k,i„ t ,, Nieir r .v.hn t,. fo^avwv, who 

miçiit  have to compete with each ot.Ier  tor  -tie  s.]v  d      tl,,^;     t ini -Mod 

products ar^ not  the idea; 
partners  í or  vein, .a es oí   this kind. 

Dur de« association with the ,,;!tUsrwl industry over the last 

two decades and the resulting roJicy to répond ~ a. far as it is fea- 

sible - to its particular «««is Ub ¡,! to our• co-opwation with a 

.: imso^i«. of Swis.s and  Itali w ministri  companies  in th, .íevel^uit 

of a ¿irect-reductio process .a; UcuiUriy su.itab.ic for the small    r.ro- 
ducei-. 

The pJant tor this continus process comprise« a number of shafts 

in which the .ron ore is reüucoú xnto »par** J1Ä1 by coal as thc reducing 

aeent under the effect of the heat onerate i in the heating chamber   into 

which the shafts are set, 

The system has enonaou» flexibility:      the output capacity   of    one 

»Un íH •pppMto^iy ^000 tPy and it is possible therefore not only to 

dimvauien th, plant   in accordance with ucMal requirements but also       to 

Provide for a subsequent gradual enl,rge/nent.     The cost    of    the ancillary 

Plant and tre economics of the operation will probably iapose an economi- 

cally feasible minimum level - witch    we   anticipate with    approximately 

30,000 tpy   -    i.e.  six 5,000 ton modules - which can be built up at   an 

aL**t standard pro rata coat once the mingili can absorb   more   sponge 
iron. 

Like all direct-reduction processes, iron ore with a high Fe   con- 



tent i^  requiîfd, lu"   'un*-".!;     <     » •     .••<   • ••    \- « 

ort,  wit.hJ:i  •<   ' .'ri.ii'.     - „-.•   ...-»•     ;n .     \   n ;.  !. 

i>   flu*  ruin' 

«   .    n , , .1   •!'   ''1 no' 

'joli t>r used -uv.', V-1 ir .j (»fi'tv.r; loV. n'WHi •• p>- <n f L.Xtmnt fhñh 

;. lower «os than, íor ¡HM M»«. • , < '•••< ( ; >* : I • fs, .là'î'-u • . 'U- i-»«".»r art 

al so usable, 

Contrary to expensive   -duri,   i .i)    -     i., n*niei i'or M ant tummcei 

- the process require* -Miiy i  !ov, .<J t here» on*  si»«*cpeti'u vt ,    prode 

of coal and it is plan,ed * •> investì»«'*»» ¿n the futur« th«* p*j>sibii*ty 

of   suhst i tilting coal with other redi» imr at-ents. 

Versatility exists ,üa«* *Hh it«»)',! to th*; «Mel nted in eNa iMMtiag 

chamber for the generation oi the h ..vu needed < ©i tbt- roda*, »tig arecaaa. 

fuel oil for natural gas c;m be u&ed as m*\) an coal ©r c.elW| altttaanh 

in the latter cas? tue instai lai ion aipht ;i*#d to bee©»*» Urger *nà al«« 

»ore cumbersome in operati .m. 

the advantages of tSic syst ai arc ci vio«*: it-, initial dlatMaiati 

can be adjusted to anali works, the rrov^.l; of wfiirii can He lel)c»»d If 

easy enlargements; if suitable nm-»i- * he-aún.- ort* i» available me »re 

preparation ~ pelietifim* •- is ne'^-irv, reduci n;: arrant is a e§tnaf 

material, and the fue] can b** ad fu it ed t»* »yeal ronditi am. and «v«ila»> 

bility. 

An importami .inpect ahich is atill  in uuestiou, ttava%ar,   a»    the 

economics. 

The precesa is not a no* invention!    it «at»  already   in    indu*tri<ü 



Oft«l«tt lur   |'i    í»K.'   »»*-   :   i •• # :    M'iMT    '    »i.-'    v»     •<,<    .  5   ,,.«    »in»      >f    th> 

rrs-'Htiu-    hlf>.  ,c   »   ..ini   t ,,       -:ii   *o    ,.îin»ri     H;t.i   .j».    ••.,-.%•.»>      •,'•» 

«cr«*p i>r»   «»,•   t'ii.-   ft*-.?   *.»'»T.*t un  »^  <i i st cut mué I, 

It» oré%t i» f*vt,Ki,%S reUmtir t^.t* tot ¡%âml .>s mtll ;i-, for 

Y«r*tJ«iii »mJ#r tfcr t.Hf ?< *.irs«ii Ma*-e>'i."i> »ri it the »am« time to 

'••t ih« fcumbijity et   .tj*i«ir«it>iH« »   n üMC» I WI,ìMì4 tu«J  ai,tt«rjals, 

wf »»»• Hull* .it (Sir fcorfc.» -tt fluff» « « <* piVt ji.iHi UM}uivitlii two 

th«ft« for * prMuctio* »if ta. |0t0W try *>t »p*n*t n«, ma hope to 

h**# av.al »M.- bv the md «f thife y*t«r a *tftuonati» «MUH* af operat- 

or Mtf wtt J«W to t* iti!* to pr«.»««t prA-tui mlowu ion on feasible 

pìmt »&•••, »aitale *»ui-i«Jt,M* «r-iui *# *«Iï AS productif« co«t. 

Ifc* ^w*ti«k »f t*tlt«r* ta**«fi ut fct4r tv «ii ¡kernel et thè   «ItetPic 

fern««« vu udì - *lttt#tifti it prt*«»: i« its irímcf ~ s«««  Uk«lv   to   te- 

ten« #f «jctrwt lN»ort.«utt    th» «wit«!*«« feeding of the furnace bunian. 

*• #f th« éitê*iwt*ipft itf «tm *iti*U) étCiaiti«« proposed     at 

tìw twtsot 4§ thè ¿yd« diff«r«K« hetmán    th# siaetric finit*«*     aal 

continu«!-. C4«tin# M4 the wnlti«t i«Ulence #f pi»**   ani     labour 

utUiiAtion.   mmm» At t«k«& ahottt on« hou,    t*   cut a   laále     of 

liquid §t#«l i,jtô *    or »evirai Straftat af blllctt #r »1ml», th« »Oft 

efficient ft^aïc« Mill ttém about tm hours t© preéwc« th« HquM 



steel, and the wcvkius. a rwo :..rIlrtC,.. i„ .v.ijimct .on with one casting 

«achino requives a voi s ¡vrl.... . j-, „ uïe.-d. .^f Jrs «-.jch is no* 

easily jA'sStbJe a-: J  .iv.-idoJ by »¡o^t   opor.fors. 

Wilh rc^rd to rcjlcts, if ,.,.v h<- r(j,.:u jntc ac^unt, moreover, 

that they contain at least 7..V' r.uiwnctaJlic nuteriiJ and their use 

in the furnace iMnxle-i »io>a!]y causes a longer tum*ce cycle than for 

«i 1005Ê scrap burden. 

Virions ways h*ve been f«und ara **e used to some extent to re- 

duce the fumac* eyrie by preparation of the burden, such as compact- 

ing or ihredding of scrap, preheating etc.? one of the most promising 

posaibilities jjx this respect seems to be the continuous feeding of 

the bufen,which elteì.mteì, net only rhe ti»c lost by basket charging - 

•Weh can be i$% of the t «tal cycU rime and pouibly even more - but 

accelentes also the melting-towi« time in the furnace. 

On account of th« jvre«eiit. iuçh cost   and   limited   availability of 

•hredded «crap or reduced pell uta, the    contimioi»   feedin«   practice is 

still iniu infau.y ntd    cry li-      expsrience   data   i»   available as 

ret.    In addition, the j.r^ently predominant fi*w* cleaning systems using 

a fourth hole in the f.u-nace roof atuae a   major   difficulty, as   it   ia 

»either practical to introduce the furnace fmidatock «fainat the   atrea» 

«f furnace fumes at hi¿h tmuperatur» and pressure nor is   it   considered 

feasible to put a fifth itale int:o th« turtwee roof. 

Wis problem is not limited to ministeel »orks hut is of particular 

importance to them, as optimum plant    utilisation   and   productivity   are 



essential  to their success.    Cur colony hrt:.    therHore   devoted    much 

attention to thi.s questi»., ;.nd ve lu-c.^. clorcj    a    flB!„    collection 

syst«n whic^ docs noi use  <ue fourth hole of  the furnace roof at all. 

Through a mmiUU surrounding the furnace as well a* the adjacent 

smoke- generating areas, a cypres s »id air curtain is projected towards 

the roof of the building which torces the fumes to a collecting hood 

from which they are evacuate through a suction head into a cleaning 

plant which can be of wet scrubber, dry tig,or any other type. 

The principle of tune collection in a canopy in the   roof   of   the 

building is not, of com*»« new, but most sothods proposing this   syste» 

provide either colletti«! of the fumes of the entire »hop  . which wake 

the« extre»ely expensive - or create ve*? difficult working conditions. 

At our systi« does net need expensive heat exchangers    ( essential 

fer fewrthJiele extraction),great attention   ha«   been   given   te   the 

econesjir ef its design* its cost eeaparea favcwrahly with that of other 

reputable fume-collection plant available at present. 

Hie first catciewnt twit of this type patented in the USa, UK, and 

ether countries has boo« working under conditions of industrial pro- 

duction since toe beginning of 19-/3 around a 20 ton electric arc furnace 

ana the result, ebtaineá over the first few month, justify the aaticU 

pation that the syst« wHl be able to collect »ore than 90* of all 
fuses arising in a siting shop. 



In almost all of our forego inj: cbservdtien.- the »iue.>t.i;<>i oí economica 

has played some part, but we i eoi that, before lOtirludiriK, somatliing should 

be said about minimi! 1 economics  in ?u*muui. 

We trust that quite a few authors will explain in great detail the 

rather absurd fact that the pro-rata capital cost and time of building of 

ministeel works can be half of that of a big conventional plant and that 

the économie welfare and prosperity of most minimiJls - even at tines of 

depressed markets, when their greater brethren do not even managt to break 

even - sews to demónstrate their capability to produce and sell c 

petitively. 

A fundastental reason for the success of this type of steel enterprise 

is the realization that a miniai 11 is not a scaleá-down large steelworks 

but a typ« of its own, governed fey its own specific   technical,   organiza- 

tional, and operational characteristics, 

An optima» plant utilisation, a rational layout providing for optima 

handling conditions, and a compact »anagenent and labour force are   SOBO of 




