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lì  l!  M  M  A   H  y 

Thi: pupo   nrro'.'iito a  bric;!' donen ptum  o(   coi to»n;>orary me thuds 

involving the une of  Lnp. uiuwu¡<;  fr  i meri lui fioaUoi, oj   the utoci- 

makinr; proctor   in  opon-hoarth,   LW;I>-¡M1,].,   u'd  ilon trie -arc  furnacne, 

a«: well at; in  !J) converti ry.       A  roa:îonubi,y do'aiiod account   in ,.;iven 

of the- method«  thermit-1 ver,,   the   melting   Un hnolofj,   ami   tho renult« 

that cart bo achinvod. 

I« addition   io tpiotirn; ; -erf ormane ; figuro» for  individual 

furnucfio,   tho diecuauion of »pon-hoarth Hteolmakinf: .Uno containc 

general  information  on  tho olTect or blart  uitenuity on furnace output 

and on th« eunuumpî.ion rato  (or oxygen and  luti.       l'ho paper examinen 

the role of heavier  rum-mo cliarle and fauter chai-on«; raten  m  the 

attainment of bolter production efficiency.      Particular attention   io 

focueed on the performance analyntn of  the  twit.-Utth  furnace»  that 

have boon int. ta J l od,   in pi.acc m' open-hoarthu,  at oxiuUw plantn. 

lieopit« the acknowledged   technical and economic ïtoundneun of thin imb- 

uti tution,   this approach  through  th'   modernization of  the open-hearth 

»hop u? not at variando with  the  barac  trend, which  it; one oV primari l,y 

Q*mkiiif the oxpanuio«! of LP production. 

The barm   t,l) :ihop u,  the: r.ovxel Union is-  thf   throe~vm«¡el shop. 

In  the bunt Uovi o t t'liopn,   the yea-ly production  per »out or total   rated 

in» tal Jed vnnnol  capacity • xc-nri«  iO,;KXì  totuma.       'Wie paper contain* 

data on the onorati un of Ihn-»   Mi ohopu in  19Y1  and ditictiwiett way« of 

i •proviti/; thin ut« o J ma hi nf- me thud. 

Jn   tho ttt't-Uut.  on  o|<  -ti«.    fti-rlmti!-.;ri,-f   iM\.p»»-,tioi.  in pr*ftotit«d 

on  tho ut»   ui   ux.v,;en  in  the production o-  very  low-aHnm, utainlotui, 

and electrica ::t.-li:  iw, lis a e .-<.nt.-tii  cl   i..!in   tin» O.IH f-er runt) and 

on   the «ITertivenMtu-  of ir.ppl.^.r, L-»ri ].v  J..-:.'m,;   th.,  ..haeire  by m^ir   of 

lutt   burn»re  molali, u   in   the  r<«.»r and < liar.-iii,-   »p. r lor»   of   >.he  I'tiri»««. 

'Wie  remit tant  ;;avu»,;i-   m  (IM (I      ,4«   f..»*« 

th«      t'I.OI'f'V    l'!-.¡UinN,     to   !:'.¡!     t»:l     ,-,.,;;, 

¡'«OtlJ.Ï      ».«*     cl-*. ^   |»'|'0.|il    ni' 

TN    t a« .,,,. >r i í f «-i ¡i< | ¡j,i ; r,.-     iti •'  .'u!< 'I    t.- H  dir« a:-..: | ao 
Ol'     fi».    mOi'!.     llt|..;« d |;,J ..     (,il|. i.'ük 'l«;   cu.;,« :,|.»|i       f *  ÍB*at iii^'   íK    Un? 



Th« Ui!.» of „VVí{i.n han M>.HV. ono of tiir. mtd   .Tf.^t. v<   Bl.,iJtlH v)f iMor.vuiinr 

the productivity of rlenl  «ill. and of improve  ih,;i   t«.:,»,,,,.!  and CCOno.i,' 

performance.     It would h- ll0 exaarurution to ,..v vr.-u,  by «timulatin« th, 

development  of now  trunque«   mi  radically modi ¡;y in.- oirto,   u.•.t   thie nethod 

has revolution* «rf  the 4;toUm:,km.r proi,-u:.    fha, {|l|vanc,f»: i„ th, developn-mt 

of tha ow^onwrt«!- a(.^ln,.üan* mutíKxi  ,.„, „avfcoU  It.,; culmiuaLon of a 

definite eta^e during which the „«oo^nary ,iat» were gather.«!   rogará i tig the 

interaction of ^unnmo oi^or. wUJ. the    : on-«arbor. „.„it and t-»c industrial 

methods «*r« deviuoa  fut  the .tuiuieitxoii of Ur^. amount« of o*y«*n. 

fht) 3ovtet Union add rem^d xtrelf to th« pr >bi,»*« uf «,» o*yfro», technology 

earlier titan djd other countries.    ttvr.ni bo«i.i t.i on uoo.1 in the  liquid- 

fuel open-hearth (OH) pif¡ iilKi  ivrop proves m tit« USSR after W«j a* thu 

reoult or expot-imertu carried out ae far bark a:: th.) prewar period.    The CM 

fttrnaoe« of on« plant mre completely converted to a eynton of o«y«en injection 

tuto the fi we and re ri «in* bnth.    The    nduett tai «-•• of OK/*», m ltquid-lren 

OH furnace« operating on t:ie nnrap-ore principle bc^m in 1V5:\ 

The next period wa- *urk«>d  by the rapid introduction of oxygon to eteei- 

nnUn« by the converter,  OH,  and olectrio-ftimuco méthode  »nd by an i apro v«- 

«wnt in furnace performance.    Th« »chi e vanente of individuell pianti« in thin 

area have boon widely diaoueaed   in the  technical   literature and  there i« no 

need to dwell on the» at  thin punt.    At  the protvnt tino, 6;> per cent of all \ 

OH stoni in the Soviet »nun in produoud u.uf,   .-i*yr• at a r.j^.Hie.  rale of 
about <?B m> per tint!«   ar »UeH, 

Steel production by the oxygen-convert*: r (U>)  r.ynU* r   mhml  ?\,2 niUion 

tonner, by 1971, or MIMI Um ;1 pyr ni-nt of the total quantity   »f the eto.il 

pruduoed m  th.- country»e iru» rjvi «fel  pi.-ntti. O^n han 1 kiiwjno won 

wide aooeptann« ut »il in twin/; electric fuitiuc•: , whei.< it. i,f4r contribute 

Miicnifioantly towardr ni«ir»li lyi»*,-- th» product, n of low-Mrbon (ntainteiin, 

t rami fo mor t  etc) nice hi. 

Thin  report w  11   <\..:,i   Wlth   Vhe niodoiT! :rtal r—.»r..* h.-.;.rl of a variety of 

«»L«oip..iiti,tf: |,rofî*îiu».Mi  uni»v; owre«,   with  allenti«...  ahi.. tn\»-->   to  eteueLurat 

nodtfioatiorir: of the automated ••quipraont.    In ;i-i..!.v!;inft the development 

trondn reflected   if« di »Torf »»it production  |,h..v;rH-,   •«rinn parti cu!.-ir 



foot ...ret; which  ha v.;   IITíC' -1   U;<;   rato of   r, — ;.(a tpi')'v,   Un    n.vul   : l'on   and 

ut evi  induntry muni b,v   hnrne   m nu.ml.    Our  u!'  thcce npeeinl   faohorn conni ntr. 

in the fuct.  th.it when  the  tooimoloffi e il  rcatructuriritf of  the metaUurtfioal 

¿.-..auntry  botfan on a worldwide  baini:,   the 3ovicl  Uiuoii had   a very eomnderablc 

ntewlmakm^ capacity concent ?-a. fed  iti  relativ l,y new UH mill:».     1,'alher than build 

now convnrtor-procc! - pLantn,   it wac economi oally moi-« .advantatfooup and  simpler 

to achiovo   ¡ncroancd output  by  shirting the OH  furrmcon  to  ntepp«xb-up 

operating condì ti on»,    The  cocond particular  factor had   to do with the 

abrence of ronervo capaci ti OR,   thereby excluding  tlao poBBibility of nubotitutinß 

one* method   for another with no break in production»   The ovoidali developitont 

policy for l'orroun metallurgy  in the U3SH  provided !'or a gradual uhift in major 

o«phaHiB to the more advanced  oxy^cn-eonvorter procesn,  alontf with a larger 

Bltaro of" «tool  produced  in .Uoc'.ric arc  rurnaeot:  in the total production 

balone«» 

In recent doc sdosi the unu of oxygen in OH utoolmakirw htm beorí the key 

factor buhind  technical  pro/Tor,:! in thin aroa.    At millo oporating with 

tbo norap-ore proeenu (which ncountn  for Ur>  per cent of OH ntoel), by far 

the graator part of the   l'urna» or aro equipped with dovicor. to inject the 

obrera into   the   furnace Chamber awl directly  into  the bath,     Both then«; 

mothodt* of pit>roon intonili rioni, ion arc employ mi  cither ¡:oparatcly or jointly» 

an  local  conditions way  r"<jUin». 

The delivery of tht* oxygen   to  the  flam»-   for ihn purponn of boontiriit 

tho heat action of lit*  furna- <•  in   u-compiir.fufi  in different woyn i» differently 

ft rod   furnace:;,     Wfrt*m  IIJUM   fm-l and   bi.'rh-oalot i in -vaino fu   JO utied,   th" 

oxyfîo'i íV  f»*d  to  burn"!!-,  wbilf   tn tin   race    »f  furrrie»::; having three-channel 

porto heated   by  a  »çtr mi xtur»*,oxygon   lune»::-    ir»>   ire-tailed   aiontf tho rido:' Of 

a water-cool od jaohot;     thir   i:. alno  lin: prn-i ico with  iXimaccr fi red by 

naturai rae,  ,i port u>r¡ of witi-h  muler/rou;   th» trail  de •oi«i>o: î tion in tit«« 

virtii'il   flu" (¡-.«—.•„til  d   ;:'•!!'—<-.-«t I.irvition).      In <'«;r¡.ain  ¡.iinta'i«ei;f   furnueoB 

at<-  ciiuppi'u  with    r-Mif    rather   than ' ni  init'tu ir.,   <»•      Ir-     i.o/kijec incali'd 

in   the  ruma-'-   ¡T'of ai-i.   an M I   t<>   i.nje-!    !h    ux,v r< n   uito  »he   chrtüiber. 



TI,. mtruducUon e,  „w„ ,„  th„   ru„ h¡!„ „ ,,„„„.a„„.M „„.^ op ^ 

l1""" •),'erat"J" """ P•"»'t'«*y  r,tv of 0„  r,,-,,«,,..    W,t„ t»,..  ,o„,buntl„„ 
au- enr.cM by ,^(f„„,   l„c .-„„„„„i „r  ,,ue „,„ i(. ..„„^   .^  ^   „.„^..^ 

.r th« n«, „, ,„„,,,,. „,,,, :lt ,h„ „,.UK tim, thi. thi,mii ;IBI .„^ 
characi,erieti..u of the fa*  flow witnm  ih,,  e,,,,, i *' witiuri  th...  fummo-, enunci   are alno »odi Ti od. 
Th« fixed oW„ jet, contributo  tu  .tahiiUy and „oo,l  br,tl.   -overage on 

the part of the  flame,  „hilo the «.,rfc«l differ«,*«   l„  f,b,   fio, rato of th. 
•«»» and  the ba8ic ^r otrcaB pPOBotei! a bnUhr ^^ o|. ^ ^ ^ ^ 

furnnco.    As a r.„ult of th«»« nl^oo,   eonventxw aid  nriumt heat, „„h«*. 
between fl* «„i  bath lis iroprovod md  ihv oziAiltlne pwoo||oeo uj  iho bath 

ar« utimulated.    UHi-at^y  there io an imprint .ir, th,  fum^tn fuol 
utilisation and on over-al 1  iM^mm.o i „  tk    n , uvtu   ,11 i   im.ruui*  in   the  therisul  offteieriny of th« actiw 
chambo r. 

With the bla«t only «lightly onrich..«  by oWîm,  (;>3~P<> pur rent) or«! 

»ith thi8 oxygon injected during nil aycU, of th,. heat other than the 

fWtiln* and  final   ntfinem«i,t  ntage,   furrmce efft-iency ihciroaaen by Î5-20 

por cent and general fuel  conniption deepen by 10-1-, per Wi.t.    More 

intonno oWm injection .nto  the rLw  lwultl! in 0ümfillcrubly hl^er 

furnace productivity (by -.0 por cent and B10i-,)f    howuver,  th« ^l^ntation 

of th,« »thod under actual  pLar.t oondiUonr onta, in t:„1Hl or^n.ational 

dirfioultiu. alun« with  th, „„«i to mn wcl t-prepurui  nerap.    Oxy^n 

mention into th«.  ftamo b,nom.,; inofficial at  low furnace ehaWn« rateo 

(leun thon 100 toiux-n/hour for  furnaeen mth up to ¡«00 tonnco capacity). 

Kxporiur.no indiente,;   thai,   in t,sp»B of th, „T„f   ,,„  IM„lfl,fi productivity 

and fu«U nonHiMption, owmn bloHn,: ,,f lhl. t..ith ils U!J  lijmjl   kwJCO m. 

«mriont «-,   flame unncl.ment.    Moreover,   thi» di.,pan ty  in effect lv«mMîi; 

ffr.««  l,r,,r aP the  bluwin,:  rate increase,.    Th, ...»„lunar.,un  fur the w.dor «,* 

«r mirti   »ti,  tochnoloßloally  m*,*nH:9   t»(tí   ,onií „ivanta/ruttr: method of mutt 
ir,tur,oi float; „„ l¿,.:t   in  Lh„   fanfe   Uí;tt   t||J¡. l(v,lf|1,!Uij ^^   ^ pnrínbiCf   ,.|t 

«-«Un with  l,ml.-,|   thrr)u,-h-.rat   ,,, wrl¡u„ :„..llt.„.   (i¡m.  .t Wlür   m„^ (>r 

nl""lít   t0  ^ V^^^t   U. «,a,nl.-M„ a ,Ml»,..r „•:*•   i,v,!   „;• prxli^lio«,   to 
»vhedulo   the  r,...liI!f    m¡  ,„ mil:iR((y,   t!j); , „ri|:,.,Jl;i irí,   „,.   I,lf,r, ;„  ,t,,(jiv,„# 



At!    the    IKWJÍiUfxJ     ,f¡":Í,a-!(. i.-   ••»    •,,.,.    „1,;„.,|      ,       ,. 

u,:.ri   for  thndi....vr.  y*¡:.-....„    .,   t>..,  ¡,al)l   ií:  innr.,ft:!ücl# 

ln  tho• ,.,.,;„..,   ,n whi(,,   ,(n üW!n  .f.  u!((l v;uh ¡)ukh tho   ^^ ^  ^ 

bath, hi^nn.hr^ .-low;,,,     ,;,0Ur, otlLy ,Uri|V: UQ   .|jiUni  ^.^ of 

tho heat - up  to   tl.o :»WitL,(1 or th-.  hut 3,-Ul.    Oxy.on   .njuotion lnto tho 

flame io normally  discontinu, d  who»,  hlowin,; bobina, 

Tho une of oW.n to achí*• „or,  ¡.«ton«« l.uai  -onditiom, in the furnaco 

constitute* a barn, o^rati^ procodu,-,.. at  &,viut  stent worke.    As  this 

method ha« undergo«*,  inJu«tri:il dovoLop.^t  and impi-ovormnt, tho »>ae«saiy 

equipment haa boon detù/tiotl to nrwirfn *•• ¡ i„».r, r.. *•      J '•        bU P^viur- l.ufurc-fi'ct: oporotion during tho 
onUre fumico cyclo. 

At the promut tino,   tho t.v,jor cnpl^tn  j„ rnecarnh ,-limed at  inton8ifyirr 

the OH prooeaa hau „hift.,1 to di,«et oxidation of the bath by blowing 

«W>n through the  liquid metal.    The oW>„  in xrrtroducod into tho buth 

through «aler-ooolnj  la,• locate i» ti„: roor   or th, rurna(;t!.    ^ 0f, 

Ihruü mich lancea aro „mploynd  fur high oxy^n l'W rat,,«. 

•«W ingroal  „triturai   v«rl.,iy  i„  tho  lanœn uuod at  the milln ~ ln 

thu nunbor and diamet,,- of the no«»!..,:,   fc,K>Ar ar,,lí;:; üf inciin,Uür, ^ 

ronpeot  tu the f„i,r  .-«,,  ^HndKoaí   „„rrW, üfthr   Utl),f   ^ ^ ^ 

n^oct to the, nation of the no^l„ outlet   „e,* : „1(i.    rbvi,t author«« 

«ortificaton (patent,)  hav, b,,,,,   lf.liU,„  fu, £l „„,,,„ of „^   ^ ^^ 

Tho  reduotiem  in h,,1  ,„,,, ,t)it with ^^ b](,^t;iro^(  ,„ ^.^ ^ 

only duri rvr fchonn pcriu.,•; wi„--n  ¡h,- ki,,uh . ,   , 
f   ri.   ..   *,„n  ,.hi.   iKOHtn, 00i;urt.f   bui  al sw, duri rv: tho precedine 

'    i!'u"<?"   UKl  "'• ' « -itl.v tmrinud thruivh.    Thu 
n,lIWn ror  ,.„;„ i„   ,.„  ,„.    ,,,„„   ,„ „,.,  M ^  w,.n_„lol„, |l„;it„ ^^ 

'" "  "ai":U'"ti:"   '-"'"- :          '.-:  «,,.,»,„ to„,   Wl.i 1.   ,   L^^tan. 

"!"""   ''"',ul'""'  l'"w '   »^ ' '"'"•"•>  »•<•  LI I,-,- ,r th.. ,(»rw prior 
ta tho  ;uiii ! ,,... ;,j-   ¡.|,..  ?)i ,.# 

•-T no   i„!lf; ¡ltk|   tf ;,,.,,   ,MVf|  ,-,..-..,(.. ,.   impur., ;uii:i!|    ¿ „   U||>   a(;lu(,Vf,H|t!tli   of 

*' o. .. „,i . .tl.u.ti ..,f   th..   iHihai  nyr.ìr.n  ir,  blown 
B 'J ti!   ;«:   dppon T«¡   !,c   ; h 



Tho blowing rat.„K ;„,„„t„d  ,„. *,*,,,,  „tool   „,, 

incile BOmc rtt„ tBü ^   a iTn,.ir1(¡ _ ¿- ^— «Wo.. 

10 m3/t/h. IUII1.RV.- u, „„ m,,„, th.u, 

Som.'  iduo, or I ho «frcclivniiiTO of tl„.„..  ,-        j 

-f i»U,ld»l  arnaco» ln lyn. ^ "^ '"'"'•"^ * th* ^•' 

Actual weight of mnlt,  tonnen 

Teartj output of „teol, ihoueande of tormén 

Standard fuol consumption ka/tonno 

Oxygen oohBumption,  m3/tonne 

"íícíiS: purHn *** of Ralerriar ^ including cold periodo 

Rated furnuon edacity, 
tonnati 

^u son ~     loo" 
241 

604 

39 

40 

14.8 
6.4 

196* 

'¡34 

Ojl 

39 

4.0 

913 

7?fl 

H4 

A? 

9.4 
6.4 

230 
Wain yppf Uf0( tlo, 01. ht,a ttj 

To intarsiato partial   ropuir qf Ulü   ,..)0r. 

Itonnuu/hour) car. b„ f0IUi,l  for a „lt.ii „ri..ht  ,. /« \      . 
iirter.it» 1 /.3An A       x 

Wl,?ht  " <iwMM,n> w' »*•ifi« bUwú« 

«"* high (?)  leW|. of «hop ovarii ./at i ont 

^      <:V, + 0.I.-J  I)   /<;, (l} 

»V      (;•.»; + 0.1B8 i)    ß, ^ 

W « 1   t ; * n, fionv.,1  Iron, a /?!|,..ra| , Wlt,„n oJ   ^ri^o, 
in tho option or 0„  r,,,,^ wi th llh,w.It uf ^ ^ ^ ^^ 



a 

For the conmistión of a ¡standard fuel g (kg/tonnes) on«; may approxi- 

mately takoi 

g - 100 - 5.1 I + O.Ofi I?? (3) 

for the oxygen expended In the blowing fC (nr/ionm)t 

K     1.6 1} (4) 

and for the total oxygen consumption Kj   {m*/tonno)S 

fC£    40 + 1.375 I - 0.03 I2. (5) 

A factor greatly affecting furnace productivity is the charge loading 

rate,  taking into account the  hot metal.     In furnaces at different plante 

a two—fold inoreaoe in this parameter ie also mat (¡hod by an approximately 

similar increase in productivity. 

The use of oxygen for bath refining fundamentally alters the tradi- 

tional OH steelmaking technology in that it iiffeots the kinetics of the 

transformations and modifies the material and thermal balance of tho melt« 

fho fundamental change consist H in the fact that a process whoao rate was 

basically determined by the diffusion kinetics of the oxygcn*o penetration 

of the metal han been replaced by one in which the delivery rato of this 

reagent is controllabio over a wide range.    Moreover,  tho thermal effect 

of direct oxidation hat: Lead to a reduction in the bath's requirement for 

outside heat.   On tho technological level tho ohango has primarily concerned 

the per-heat consumption of oxidizers and slag-forming materials, as 

notod above. 

Oxygon blowing of the bath rosulto in increased metal loounn 

both in the slug and with the  flu»» ganos.    Also obuorvud 1« a faster rato 

of deterioration in the refractories of tho   roof  due to tho of feet on 

them of the ferrin oxide«.    A number of measurau h avo been adopted for 

increased   roof   stability, such an altérât ioti«  in  roof   denigri and 

attachment,  the introduction of rulen for thermal conditions and the*use 

of tho oxygen,  teohmquue developed at certain  work H for the aerodynamic 

protection of tho   ro«»f ,  and the  lik<..    To prevent  Uiu.  rapid  fouling of 

the .-hooker:; hy  furnace dimt,   thi: dintennioMi'. of th<:  regenerator «.-hombor 

ni:Us are  mcrenr-.od,   the r.lag chumbere are r'.lctr«-«! during the  run of the 

furnace,  and the rhuok'-r ; themselven arc! de-r.kui.l<-d. 



Furnace „„orati.,,, ,t „orwU   (M ..1/loriI,./llour) „„ 

olomont of everyday practice. 

*caus„ „f „„. ffr(!a[ (uwlmt „,. Uw, ^   UUtrar n (ui ^ tu          
£.r ntru„tu,      r 01l ,_, iuri in thu iiittrou or buttr 
furnace dou^n to hidrate Mwllw ^lPBtl<lnill  ^^U, ,U,,,Uc„ „lu, 

"" ix•teá in "!Cünt ye"r" l° th° ^voiopm,„a „, „,. „y„t<,BB „f b),.lV 

roKuneration by •„„.. „on-tradiUcna! .,„».    „hat „„ UlvDlw<t „„„„ ^ 
the kind of t»i^sth n.,.,,.,,,, ttat .„,. plirat in uiicratlonnl Bü|vu<i 

the Soviet Union in 196'), 

1» ITO.   «ho um had in operation at u„ in)n „,, nlooi ^ 

7,'" t"^toth 'Ur"-" »"* « tati, capaci, „f ,50 tonno„ „„„„. 
The W Urtta«. fiflft, for thro,, of the. {«,,, fourth wa., »fa 
operational only i„ xm) m, ,,lvli|, in th„ W1^ tu^ 

Parametern 

Yearly output of „W,  thounarria of tonno« 
Ikon roal weicht of molt, tonno o 

Standard lu«I oonBumption k^/tonm. 

Oxy-jen conuurtption, t?/tonne. 

^te/tomT' 0f refractorinf1 f,jr wpoir, 

Limn« lifo,  no. •>]" htwitu 
Haiti IM lifo 

Gonnun.ption of motai ol.W, allowing for 
vi? p«r cotit oxidant, iron,  k^/tunn».* 

Wl« Urn», p»-ruont¡v¡e of ml ondar tiim-t 
including: cold pnrlmin 

1 » 1 JO 

9 .4 
'••4 

"I Ul*n»4Cfi! 
A h "" "   '(1     
1,13;* 1,1 vt 

 ;y _r 
?«3 tfty i«7 

?1 13 15 
«0 6', 6 J 

••.;' v; 4,7 
57S 771 /O? 
f^ 

' < .1 v^» 

1, l;") 

7.0 

1 • I > V 

7.4 

*  Rt-ocum; oporationfil   on « J-umury  I';/, 



.-.'iti,   r.ope«- l    « <J      pfUiíl! f.tti'.".,    twit«-i'i!j.   fu   o i,,, f:   ii.'jvr  y,.f   tu 

aohi« v•:   I ln'i v   ¡ ¡ tra t, ,-iy IJ ai ..ili i;:-,   ,i¡ »'!>.»Mi •. ¡< • ••!   product, i Of I 

l'iííuroR  for   Mü   virtual   tü-hU::,,     P^onu-.   n   'uown.r   , oí. »i. ; ! y  "i'   VKX) - 
1, ... i 

li,0Oo i)    ¡,..f hour  lir   1- -,  .ufoptod,   wfl, ;r   ,,-   , ,.   ¡i,,.    Wlt.»:  ,»;:!-,»| ¡ ,;h,.,j 

furn.too oporaiour .íonüit.i.nu   MI   i.rV,  oh-p;     how.vor,   .|.-OMO- nwdi f i'Mtion:. 

of tho o«juip:mmt   aitd   i ¡npr >v<:monl a;   , n wo» k » rw- oro :o<iu?-»M: wi 1 1   -.o-ult   tri 

hi^hvr hlowinj: rot   . , 

Vho roplac-n.ont   jf 01!   fanauoi   liy  thu  i,wi ti-l.....,:  «yp.t h;r:i  Uit-  rffuot of 

frueln* oonoidcrabl«:   fk-r upvo in tr>  ohop,  who h ein 1 hor, t». Unwl   for the 

inalai lai, i uri uf additional  equipment - ítl^«w¡iol ! ,».,-  I uri, aotui,  r-loctric; 

IXu-naoen for alloying ani  *hu lire»..    Tiuo will  fw ti Hat.-  the production 

in twin-bath ahopn of a wolor rar^.   of ¡,ti»ln,   moi »idi tv,  Low-aì loyad  furi 

alloyod, typuti,  and  will  contribuir-  lo  improved  :?toot   quality. 

With the  twlri-t>.-ith   f.ti-.iaco,   oliarla; ur vary me ;u:rap  cantoni  con »KJ 

procoetMxi  by  mtppjy*ri^ additional   hont  to   •omp..-mnt<'   for any inuuffini tmcy 

(with % In Rh mota!  uorap noni Mit)»    In pomi a!* |-i;t#   the  furaaeec at the 

pianta cited ahov operai- with a f.'j-t.ì fur •  -ni   • umumpti t-ti of liquid  iron, 

tho thermal   balan«-..-   i,i th¡r, oaou  boi «fi aohioyu.l  Uj a  olhdil  addition of hoat 

by moann of lu;ii*ro   inr; :. t11«-«?   ¡n   the  ínrun.-»   ronf,  ur ovon with 

no mlf!.tin-;a»   ••.»¡•.i-uinpf toil at   .i!i. 

Ä   typical    low-fu»  i-* nm:mrï»t]..n   \\ ;;U   (furn-va»   A)    L¡:  o him..: ti; ri /od   by   tho 

fuHowi.-tc: pamnieior;.    Tíx   co lu    -h tr,»í   !v«asivoí-   !!(U1>ü towrr of nrrap and 

IO-I*)   tonn-t: of  liin«;     t *'**r,* olí    W, omployd ...ri! y   ' »•*• »),-•-  :.ho hol.   runnin/» of 

the »».-it (luríji,; th»-  f. t't ns n-^ ¡» ?u>d.    %.;   íi>¡iti.l   i r-.n  i :• pour..;   • •• ;-,»®- 

l^-rO minuto;:  hoforv   «.appin-   f; am  th<-  a.t,j iv.< -rit   ¡aih,     litt»   ,1 unp»:r:-  -ir<f  JB«.*1 

to vary th-- «It r-..»-t.Lun of  *,*»..   /ta;:* ;-,   ;url  tho  l¡) .^--f,•>.-»-iirh of   Uir  bath,   into 

whioh  th.- find  lît-Po of .ion ^.u-  í¡;»S. í., -, o; p,.t.i.!f  HOTULC-R,    Thf.  hUiHirv: rain 

duri iv" th:.:-   -/ut.-   ,;• jjüOU fi. "  •»/' oxyK« »> p« r hot.f.    TM-    l.iio'ffiil   í>;.;MI  darin,.»; 

th-    hol.  r-.-t«'¡l   .:»..-;r,':,n," ri»-npj-   i...   1-.',   | ) h.o/t;  o-M .    p.-».   hou; f   w¡ ti<   fr--í 

fhíliwry  lo  th.   werk,..;-    'i.^itM-' of  tho  /unno,. ,1¡ •  •,»i:L. .ou- il    i».  Us..  ,.tHi  of 

char^iny;,     tti   !   : ;>i«|. d     to    t.*!.       ''Ul-P'l'.o    'f.iî   IM,"    '!(«•      1,-M     :uvl     tjl-:    OXY"'!! 

fi (iw   mtr   Uitf»   Iho   Irith   i-   m •<-.- ¡: •••)   lo   7,(KK>-'Í,Í ititi I    i   !i(jì|r.   at which   l.iwi 



it  i íI mai nt.ined  ILI'i '   '>-.>r M,, 
,        .  '     ,:"   ''••""•••"•"'   .••••¡o.l Ip.-.r: -Inp,,,,!.    Hh..n   th,. 

*,! » ,,   ,r,ta u, r,„, „, ti_w: ,.,.1,r„„„,ll) ,,. a[i )o  |(, mi]ujn    w 
hou- depend.n,7 on tho ho,,, u,,, f).   t, , * 

th«  thermal  load  /uwnuil::  t.o   w   -, n,,li(.   ,     , u 
P    *d' 

•' n-  -J «"U HUM Kn.it  per hour,   «tondi ry .it 
30 .ini   ?0 million Kcal   tvr hour ,!.,;,,  , .     , 

*"-   i ^ °>     (il chaivmvr ar¡d 
hoatj.np,    rer.pcctivly. 

TcchnulofìiCi'lilv   ;:i P;I1í i *•••-       M, .   4..;.    VìI 6       ^y .itäkxr,,,   u,.. tv.'j.rj-b:*th   rìt«t-lra.'d:in{i prouom; .fiff.T" 
only  Slightly  fron tho OH nroec!;- with  h i,ri.   »  u,     • J I<KC" ' wu» hiffh-i-;ilrt oiy.^n blowing of tho btth. 

On th. otW hand,   a hif*ör tv rric oxido content han bon«  noi*  iM tho ni,, 

durin* tho hoal and prior tu tan klllinß of tho pWI  (Ujc dlffo ^ 

:iVerlfid  t0 l0PP0UD yXidC'  «*  * - -oh a»  10 po. c,„t).    Wh,n p«*»^ 
he «oro i^rtant ,,;id,.  of oloolf ft b;it}¡ „^^ ^^ ^ ^ 

t«m*a   Lh. ci of tho août  by  a*,^ pi, 1PO|l ^   ftrM||inei " 

,o.0 offootivoly r.uehin,     tho .:.„««  olean or ,.,0. „,„ non-^aüic inol«i„». 

AKsu^ tho uauni  mliAur and pbonphoru, .onLml  i„ tho iIWI ttüGd,  tho 

ÙNndphurWtlon »d dophoup^ri,al0n pr0CO!UJmi tako place   ,n twii^bath 

flacon with „. acceptait do;;,oe of thoro»^,,^ ,„, du  not conntituto „ 

U.itin* factor in tho production of „tool having n low content of the*, 

admixtures (for nxampl, ,   Wvy r!,;OPHÍra^ní: «UM.-1). 

lHTO<K,i ,u,d  ballot o!lsull! riir UK, m:umi.m:ilm; (jf Bhoot :;tnictu|.a] 

aro tho priBiiiry tjpr;; prtu,tti:isJ   u   ^.^.^ ^^^    ^ ^^ ^ ^ 

purHcrrt.Bo of Kiliud ,aH>or, ;vnd   low-alloy ote,L,   .count,   for only , to J* 

por cont of tho „„tir,  paction,   lor  tho r .,^,„ th.t  thoro am nuffuuent 
OH ram,««,. ftl  th.. nfl(>|.j:  lo m.,,t  ünJr¡p:s  f|f> thiij wki(    AiMMMvh iH 

pnncipl, in,,, ru-  no proolo»,.   L„ ,,„Klu,u„r u „Id.-r  ran,,   of ,tool;; „it» 

tho   twin-bath   fun a:o   «• • * -m     IJ ••  • .1 t *     1 »••»•»-   ...,•   •".,   l»;i.. i!o,.S:  --ntaiJ   ;,   loWvn.fv? of th<-  rate of 
product i vity. 

Tho quality  «r tui^butl. motu'   u; on « p;„. Wiih Off »;Lal.    W^ro  in no 

«llrrorencí   in tho  o^;(1 nontont   ir,   ü,c  rr,-t;ü   either durine  ih,  hr-at,   i,. 

looiMirv;,   in the   irWîul„f  or ,n  Wlv  n,ilnh.j  r,Ai(yl  !!tl.ül#     If t( ,:hnif;tt|  t,Wipi 

with a purity ra!.,n,, of ?<,-% p,.r c:r„t   -, Ul,!(1   „,r th,   blrt|#ir|ßi   ;ik,ut ,4 

0.001  por cent i«c:r«a.W>   ,„ mLm^„ (:,»n!, ni   i,: ut.v , W!].    Ti,, ,lfv|u,:lion of 

'ow-nitro^n rt-ol  reMuir,:   lh, uu»   ,,r ^1., P,.r ,!(:tll pur,   üxyf,(,„ ür ta¡Uer# 



íf>  nubtît;:.î)Uai  oimity di {'tv- • ,,--,(. 

of 01!  3JV1.   twin-hath   ,<'i •;'   rtcej. 

been   To tut' ii  the  uetuat   uro 

The   1111*01   /Lo!!   a4.   Iw*ri-*int!i  chcci::   Le approjtir.ute i.y   i .h i"«r c-n»t   lower 

than at  OH  fa.-i.li lu-.. •j|H.Ta*. in ' w¡ ¡h Hü fi,   Mow.^; (ó->*  r ^/tonn-/hour),   bat 

ia close   io   the yt< Id  Thic'A.fi  a'   OH  Pur-mo-r: Wurkirv- und   r  forced   intonni fi ca- 

tion canditionn« 

% properly tùoung the  work of twtn-í.afh nhupn to  turn out  frequent 

but small hoeiß of mutai,   a fior" un i fu m ioidm¿' of nteelftakin/* arid rolling 

»ill equipment  in puujubl",  with an -ittendant  aerie» of additional advantage« 

(increarod handling capacity for the coi'ting bsy,  i«*n,i  iron iuac in ingot 

heating for  roil in.*,  bot tor í:nakii¡(; pit productivity and IOWT fuel 

consumption in the pita,  etc,). 

In the vriy rv.ar futuro,  mu und improved twin-bath furnacon are 

aehcduled to be  L ruttai led   it  Soviet  iron and nteul planto.    Although this 

policy of replacing obr.ol«..-tu    quipaent with more modern unitn will  cunt inul- 

to romain in force,  it 4*" t? not represent   ¡ departure  fro» the nsajor trend, 

Which in one of ompK-u-i/iiv: the development of production by  the converter 

procerus.    At all newly  .-on.-itructud  ctool workft plann      ut   for Mm  i notai i at ion 

of converter ahopc,  which,   -wee  the/ have  bent, placed   • n cervice,   nrv to 

provide   the bacie product'.jn ^tx»wth   factor.    On  th- ether JILA!,   th«-  bttildinf- 

of twin-bath  furnace« at     »ic'iii,' 0*î eh«»p.": f >t!ctttutee -, n>' of ttu* menr.ure;- 

annul  at  muderai '.itw* ch,>pi;  m rent ív  in operation *».    ::«•   retention  in deemed 

neeenriary for a  \wtf, t * m«    t.>,  ^onte» 

The jMîrfonsan« r  indicatern o»' lia,   twin-hath   fuma»;,-:-, ape rating tn the 

USoli attenk ti    Ihs- H*;h   lte.»i   oí  "tif^if"erme" in\clv».l   ,m<i  to  the  thorough 

dcvntopMont of th;    i!%**K-i..!i,»,t pfíconü«    N'vrthi L« un,   .••fperienc   chown that 

there   i ndi'at<>rr. • •;u¡  !«•  i-.i/mi fi .;tnt i;/  »WTI-V-U 

FHODUmoN HT THK CONVWiPl* «WPIHJD 

The   r¿ r*nt  expert m» -nie   invo'vnc" tli-    -n.^vo   bi->wtre* of    lnjmd   l it>n t»rc 

eoi«iut;tcd   »n the  HSîîî/  , t»  ?,,<,•>»     The   l'n;;t »»i-v;;<-r» . onvt-ri.' t- w.i:.  ;jU.|¿ va»,,,t 

in  !'>4'î,   f»UaWn   tii  1*">"   r*y   th--  et a: tin/*   >f   *»»» *,.<;>-.•» »»—¡- ^rrvert. r rhup with 

throe  i*»~t"nne   »rwl'i,   , :.J -. ï   te  ]*-,f uiM-   M,.-, ,• ! »w* ir,,,t    v*-:*elr:,    T»ierc ¿u-»> 

prt:ccid ly   tr-  opi. j-itjon  twenty-foui    HXKtoori:   h*«   l<tU.fM!>n.    .in!   !.w •  :*r»(>«torw»- 



- n - 

TU«  thr^-co^rkcr «hop  ie the  Uaxo oVff,n-convi-rtcr (LD)  «>,op typ. 

in ih« USSR.    At  the prm;en'   tin«,   in th<   beri   rshop,, the  np«oific rato of 

productivity (th«? s},„p»r yearly production p, r unit  of it,  total  rat od 

capacity)  i0 «or, than 10,000 ton,,,,,, p, r nomuuai  tow« of capacity p,x year; 

in a Bhop operating threr  lOO-lonnc  cunvurtorn thit. Wr«^|0  to a yearly 

output of 3.0-3.2 .illion tonnet,    Th,  following labi-  rcfl^n  the performance 

indicatore for two converter ohop* m 1971  and refinod dcoi¿n data for a 
new 250»-tonnu convurtor shop. 

P a r a w o t « r tt 

Number of convertorn 

RaW convertnr capacity, torm«t! 

Bunign capatili*,/ of »hop, 
thousand n of tonnun par year 

Ifcal output in 1971 

Jteal wviglit of «tit, tonnes 

Mean duration of w»it, TIC 

WoBinai  running ver nus ralnndar 
tin», por e«t»t 

Pter nent of idle iimu v» r un 
nowin.il  Urat> 

Uiyg^n ooniumpUon, m /tant* 

GumnuspUon of ». tai nhwt«> p,,r 

tflinm* *>f Ktüil, legs 
i noi eadin^ i wn 
including aurar» 

inning  Ufe, hwite 

ft: frac tory connuaption rati- 
<*or Unin/r, kf/tonm.» 

Plani 

iovoliptìtek* «but Siberian      Karata , 
(per pian) 

J 3 3 
•              100 100 5"î>0 

J*          2?00 ?roo 6000 

3045 mt 
14? 1?4 

4';.0 42.4 45 

^ni «'•).2 66.7 

4*4 3«<» 

6ft .4 V*.3 6«, 

mo 
Ry) 
;»77 

Î1 U 
«4--Ï 

ÎI40 
«00 

4« HK 

V 

70i 

.*« 

#»00 

uo 
» Alton ai connu* t tun  PM-WIV.!   »r»- .;ii:ti   r»»r   t   »or«.- .»»'   -mi. innubi y rjiM«t Rial-;. 

•• »>nlm d^U ru-r. -ito«»   for  th»- Kar fluiti;, i'Hi.t  :-.i,,.   «. .,r.tin,; I in», of lh< 
plant   had  not  yt-t  U   •».  ro^i-t^l   , „  t9Yt   .»Ml   U<«    .tu-t.-.H-.d  «;u,-k.;it*  wu;    IK i ri- 
bratt n in fiorini' thin prri.id. 



ir.  cortan   of  Hu;  cori"'.'ter   r.hopr   th-  bLewiry;  -at«    ha.;  al   l'i"  prertent 

tit»"  b-en   i nor*'a:." I   l-j   l.'i—l »0 n '/icrnij/houi,   renin l iti.-;  ir.  ...   .;U'.>r tanti as 

rodateti on of  the  blowing I i ;;H   ,e;dt   curmequ-intly,   tr   ^r« a Lei-  ^leol   output« 

lu th.;  now i^-O-tor.nj  '"»rverl'-r   -nop  of* the  Kar a^and i iìteo !   Viani a blowing 

rale oí" 4-b m'/tonnti/irmr  u; t;oraable with no aft. .r-burni owj   >!' th<   ^an#    Plans 

call   for all  IMI» shopr in  :><   <ie:u»<-nol  in  th»; futur- utung gai:-extraction 

qystnrau having ne cift'T-burrùii.t. 

Iïicroaciii# thu w~r.,;it  ef UH    «diario  hau ai co proven io  he  another offro ti vu 

technique  for hi,tfh*r converter productivity. In p-.-int of fact,  ali  con vu rt ore 

having a capacity of 10ü tonnou and moro aro oporating with  largor—than- 

no» inal charge«. 

In their  ievvl  oJ' technolo/y arni operati ri# procedure:;,   an well  ac in 

termo of the uso of ^onvertor oupaùty,   the nhonn of th«; Soviet Union aro 

not much différent   from ihn majority of Finti l¿ir facilitioc abroad — the blowing 

t*lag»format.iOn,   reduction,   rjri nlcol-cauting methods  aro  the  came,  Of 

vital importance to  th« at hi a ve men'. oV improved converter-«hop performance 

aro the monimrcn,  in usa; on»', planned,  for oithancin-j raw-maturi al ijuality, 

«tandarduMi-v*  the  burden,   and   r-ednmntf converte** idle   time»     A paramount 

concern i a the need   ¿o -usure that   th« i rem ir. uf conrtant composition and 

that   th!   level   oí' harmful   ì ne Littorio in if.   Le  low. 

The   r-tivr   ol' rt-«'lr, p'-uduoo-ï   in the  < oi/vricr chope of the Soviet Union 

il* bfùnt eonr.taut Jy expands !.»    A i on¿; with  rimmed,   bu lari ceri tand Killed  etnei 

uf vnrioun componi ti on ani  porpore,   thocn  r.iiopc are airo  turni tu* out   loth-alloy 

•iüd iilloy fit eoi   (nbo»r   M1 p< r cent),     I.D stool   i:; upipioyod   m nhipbui Ldirut* 

in th<-  ooni'tn«'.tii)t.   »ndnctry,   air»   for the martufaolurc. of taxiKc,   larr^u— 

dioarstrr f*an pipeline?;,    a:d  many  other  it emit  ••»• jui red   by di fièrent  branche;; 

of tin    îîDt.i'-tMil   i i:"nop«,    Them   i r,t   at th<   pterent time,   •» pru»;r;imroe  under 

Way to  broken  the   ?..nif» of oxy^-n—e<,mer't.er rte-i   further,  primarily by 

expand i n¿t it   to iiiehtde a munhei   o ¡' Klainle'T,   elooli < e, and  other nteol type» for 

hißn-ntrere aupl • cat ion;«,» 

In   reete!. yt a> r»   a;' a   r» ;'l! t   of  ro . vare}«  and  deve'  >pin.-ni      fieri:   to  upgrade 

the qUt.ili.ly  "f  t .ar—.U lonu !.«    refractor,/  irriten air, .aid   «.mpti've  ni<>ii.  proeoiluivns, 

tin-rv  h .r  P'^íC    I rurtti fi cani   Ln-r*  e>'  iti  eouvert, •   lìiit'i.' etr«:»»;*th. 



w>  piai I H 
• j.' '.ti      íki.í. : 

'•''""•'•     Ji ;,n!;.r* ,,i    o  offir  m mind   that, 
?,":' t''!;?"r'*' ,;i¡!    <•<:.;•••-....}  OV,T the nominal 

Factual  ;¡at,:'   on  ' '      •   ;•. ,  . 

Fontaine Í  in ih.^  taoio - , ,;    •,;,,< 

at  Bewrp1   pl-'ntu,   when   ;h<  -.on- 

value,   thif- v.w  nuco..' -.ni...i bv    ,    •<)•>•• i  r;iì .   -.'--ü,,   ,      i n.-   > 

(at  the ÍÍovolipetíJd'lv.t.   To,' jvj-l,,     .>.,   ¡Mi,   ; - «.„ * .«    , ' ""       '-••'>   "   <   Ur;f'   — fo;. o  otr.<r^th   loan.    The 
floatest  endurance  ./ar . ci-   •-.1    d   'ho " 

of  tiio tarkn o4'   ¡he   i.- :edin>   f tll;,   /;i 

heat H. 

i un 5U hoatp.    One 
» i iur   M;-ure   to  1,000 

In 1971   th« eoun ,,Uo, ef ,,i,J   oh^;, pc,  torn:, of uW;n~converter 

«tool averle-   U1jl  ^   «ttho,Vp5  u^mdinv: or, production .-.ondi tion* at   the 

individuai worka,   a ,-:de  ,-uUanr, 0.u, Lo (burri  in moan plant  fx^ur«R - from 

1,124   to  1,154 ks/ton,   rJr. nonv<!i,yrn w;th a c,iarpo 01. 100 +i0n!Kjn ^ owr> 

l'or ali ehopc  the  apecifin OWB «.wwlio. avorn^ì clono  to  W n^/tonne. 

Automation in d<mtined  Io plur n ^tal   role  ir. enhancing the efficiency of 

the oxygen-c-.on-ur.er procos,    I'tf, t:,« compter «„it «rior static control, 

the mnber of hcatr vlilrh .all   fail wLti-in iht   „,ljigm(i r,mm r,ir carbon and 

twpcratiira can 1,. iK ^wd lo ,,wo por rcnl#    % ,,«p,oyllWÎ liynmia rontrol| 

this figuri-   c».n te raided  to 35-90 per cent.    Today  in the Soviet  Union a 

nuaber of renearch  ,-d  tilamirv: ordini «at ione ¡TP »re ricin* «m tho development 

«id  iaprovom..t .f ^v.-,ic  ^.:to«.„ and   the de.:.o of  the ..ppropriato acmem* 

unita.    In thr  W-:r/f;J ;>rriud   uo-y-Prised .--.utomaUor. will  inevitably 

boconieone of  th, mor. if:por'.a»u  tr.rrin   in tV- prüfen of convorter production 
technology. 

One B6MIS of i^ro'i^ r^.t\,p-:;t..,, wy b*.  to mrroane scrap consumption at 

indi vidua! converter *,<.;pv.    In    9?î   thin Ci^v^ war. clone, t, ?4 0-280 kg/tonno 

for mo et larfo nonvwriiiri)« 

îbr th* r.:v „hopr to bo corutrnrtod, plann n .11   for ncrap charing by 

meana of   boxea of sufficient capacity to r-omit a ono-or two-step operation. 

Por several year- Vio Soviel  Pnion haß assisted  a largo number of 

countries in the planning,  construction,  and rv lnin^in ,f iron and ateel mille 

incorporating cenverter «hopa. 

With the assistance of Soviet  apocialietn and accordinif to biueprinta 

provided by Soviet planning orçanii-AtlonB.convertet   Bhopr haw bnen or are bein* 

built in Algeria,  Bulgaria,  IrKlia,  Poland, Fìnamì,   l^ypt,   Iran,  Turkoy, and the 

Democratic PeoplGt8 PepubUu of I.orea,   wi oiaiinr projette aro  in the doei^ 

stage for other count ri a r?. 
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EUSCFRIC      STBEIAAKIWï 

Tho  UBP   of oxygen  fur  Ut.  -locarboni nation oí mota!   .usi   trie   interim fi cation 

of the charge  melting procède  iti tho pr xiuot, ion t-f alloy  ¡;1 •••In in ••lectric 

are furnacec,  began   in  the  Sov>t  Union   In  thn   luto  ly4ÜfB.    At   the prenent   tin», 

aa much aa   >0 por cent of tho < l'ctrlc; titeo 1  in produced   in thiD manner, 

while  in certain  canor. docarboniKation  by oxygor.  blowing constitutor,  the 

fundamental production technology oiomeri ji»-»ini*tir¡í» the  acquisition of a 

prescribed Btoel   composition.    Oxygen  ic primarily unod  in electric uteel— 

making practi-e  in  the production of ingot  ntnel. 

Oxygen contiuwpt ton m th«« shopr. averagrn BOW ?*> m /tonne, Thn oxygen 

la delive rod thrown ihe „-barging door by mo ana of fi roo. lay-li ned tubing or 

through a waters-cooled nomilo in the roof. The optimal oxygon proaaure ie 

8-10 atmosphere; , 

The oxygon AU   
rirut Tod to tho  oc rap at  thu end of the heat in order to 

Belt the eharg*   •<    tiu. furnace bankii.    The mutui is normally blown oven before 

the complete rae. Ku-»g of thu charge-,  thin bcin** justified when producing 

flteel with a frenh  charge arri when remelting • medium-aiioy ctocl  cropping». 

Early blowing of hagît-alloy atoólo AS-  not economically jurtified niñee  the 

additional   ¡onto   f>>r the alloy-forming el»*mi«.ntBt  oítuüod  îiy  their irtereaa«3d  loar. 

In burning,   am   not   comp ¡nonted  by any dec roane   in th»- J oral i or: of the melt« 

The ut«e  of oxyffen ronuitr  in a IO-I1; por ceni   ineroar.o   in  furnace 

productivity  and  a doc roane by about   tho  came ord'-r of magnitude  in tho 

oontitti(>tion of electric energy« 

In low-carbon  ntainleiu; and electric rteoimaking,   by introducing 

gaeeoue oxygen    ïito  tho bath the  temperature of the metal can lw rapidly 

raised,  theroby  creating the neceeoaiy conditionn for selective carbon 

oxidation» 

The use of carbon pro video the  technological  baoi;»  for the production of 

electric    tool with a carbon contoni of IOOR than Ü#0- pur cent in electric 

aro furnacon,     wTu.t   ia  important  in  thic connexion i-.- the  fact  that,  thankn 

to the Bhallown«RB of tho bath,  the oxygen delivery  ruto  in the be low~O«0*j— 

per—cent carbon concentration range can be  1owe rod with no perceptibly 
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(laonde  in the  rate af d»:«-.ar«-.or,L/,-it1on.     Ih  th-  converter procos,   bec.-uwo 

of the depth of th-  bath,   int.-nej vr  mixing requi r >:• th-it  a hi^h blowing rato 

be »Untamed throughout   the  entire d-urboru ?,d LW, prue•,   and the 

production of low-oarcor. «et ai   lt>.   icr-onp.vuod   by  :i r„„suderabltì   luun of 

iron on ignition and owrheating of the «elt,  1, -ading to acceleratoti  lining 

deterioration and problimti  in the deojudation of the mutai. 

The procesa of the deep dcearbomzation of the unalloyed molt in a 

tOO-ttmne eiectrio furnace io characterised  by the  following paraaaterui 

Duration of the blow 16 - ?2 minuten 

Oiygen coneuaption ^0 _ ì400 mrm:ìl J 

Final carbon content 0.01 ? - O.OPO per cent 

% combining a rational net of blowing conditionn and deomdation 

technology,  it is possible» to produce Anueo-type electric etnei with a 

carbon content of no »or« than 0.0? per omt and poBReaníng the reeniired magnetic 
and engineering properties» 

Together with the urn of oxygon to dooarboni*e typ«* 1ft~6 enroue-nickel 

steel, which has a chrome content of 14-tfl per cant before blowing and 

0.06-0.06 per cont carbon m the finished »etal,  the o^^n blowing of 

iron-niokel melts in electric arc furnace« encurcu a lowering of the carbon 

concentration in the metal  to 0.00^ por cent,  thereby opening the way to 

further technological adv,uv;or m the production of high-alloy Steele of 

especially low carbon content. 

Suoh high-alloy very-low-carbon «tee In are usually considered to 

include otainloan Bteelt? with a carbon content of lem* than 0.03 por eent, 

Steele of this type offer corrosion resistance without the need for 

titanitt*~8tabtligation of the metal. 

The dewlopBent of the cheniaai  industry and of specialised branches of 

•cieno« and engineering han brought with it an evur-increaning need for 

etainlepo steels of particularly low carbon content.   Thin rieod cannot 

always be »et through production in large induction furnacaö becauae of the 

lack of charge coiiponentB which are pure with respect to carbon and other 

eleaento and because of the mcreaBed conaumption of cl'-etric power (by a 

factor of ?.5) in comparison with arc furnace production. 



-   !8   - 

The tank of onnurin,'» a carbon eontunt of lone than 0,03 per cent in 

the production of utainlonn ntociì in electric arc furnace cons;titut'ß a 

difficult  metal i urlimi   problem. 

Several  trvndn can t; dtrenmod  at  the present  timo   tn the development 

and eBtablinhment   of an optim;ii   technology  for the production of those steels. 

Of the  familiar mothode,   the  mmploot,  moot  reliable,   ami motet 

oconoaical,   in our  view,   in  refining    in arc  fumae-n with a capacity of up to 

50 toraioE    utung oarbon-pure  forro—alloy n,  mutali;,  and tipo-ial   alloys. 

Studio« conducted  by  the  I. P#   Bardin Centrai  Scientific  Research 

Inet i tutti of FNarrouo Äetaliurisr jointly with one of the  iron and atoel work» 

regarding the production of ohromu-niekol-HRanganoBe trtcel oí* type (XXHQî2(Mf16A06 

in a 40-tonno  olectrie arc  furnace  urung a particularly low-carbon (to 0,02 

por cunt C) chronte-manga/ieni- alloy domonntrat»d thu poonibility and attractive 

futuro potential  of producing thin  ntocl with a carbon content   below 0,03 

per cent. 

át the nomo  tin» if war. ootnbliehod  that by uwmg high-quality 

grapliiti»ed  oleetroder! the carbon content  in the metal during the alloying   :f 

the  bath IB rained  by only 0,01~0#01S per cent. 

Work  io prônent iy hu ¡tir, carried  out   ili ti     direction of expanding the 

rang« of etamle-ur.  :;te*>hi,   whone production by thir method   in exceptionally 

efficient. 

In recent year«,  much attention hat; h<-en directed  m ».'«¡y countries to 

the problem of increasing th«-  power ut' the  trow*, former;:   Voi   electric  fttroaceu« 

On a Mo-tonne  furnace a ' rana l'orner pow#r marcar,*« fror. .Vj-40 to BO thousand fcÜA 

maken  it   poeaibio   to  rame   fumano productivity  vy oO»/0 per c-nt}     thio neane 

un inarcane  in annual  productivity  to 4Q0,íXI) tonti, H.    Hp« eia! ißto in a 

mu*b#r of count ri »>n have voiced the opinion that  npwific  t ran r.f orner output 

should be -700 kWA and  above   for every tonne of furna «   capacity,  which ic 

•ore than twice   the power of the  tranafornera normally used   for  furnaces of 

100~?00 tonnen capacity.    It  in to  be  noted,  however,   that   the   inotrtllation 

of ul trap-high—power transform«re if  tranciati*! into ^npeeiaily high productivity 

rateo only  in the  production of the  conventional  OH pteel  typ» ti. 



Although '.i. ;„- ,.rA), ic;¡, , ., r . 

»"•' urn of oxyr,. , ÍW v. iVp h^-u.,.- 

Anc;'u;u!eti   iiifj L.il    loi.;:-.   ; i. ,• 01 .• •••   (.   - 

r-Ui.7   ! ; . 

'' i'l"i tri 
'! ; ;  Cl- »i--::o rn.iHj.iY; period, 

t oí. ' -ria-k t.;i^ h/if? somewhat 

In tho  aUjonoo oí" hi^h— ov <      f. i -r, 

>".--   itllÀi.n< liic-tson ui   -itr» l'ini",, „.„in-, .   . 
eleotrie arc  ñiriviavn. ' ' 

-. ià .• r Hn,,r>r i.^Jfc.   vi<.ic,li aooountü for a 
Py reducing -;,he • 

significant portion cj" ihv v> -ri     ,n<    „ ,,.        ,k ,     . 
' '••••"''  1,°" 'ml>   i!l ^ i<-oauctivit;v  rate of tho 

furnace  inorontjuL   hut   the   -nn-ii n •-«,,   „*     .     , 

' cn" -'••   '•»oxfcln,.   rate  !»   ,o  additionally heat 
the chargo  m the oleario i¡-..:   fr•^ .   nmi11„u  ih ,      . . 

i..,n.to...  throu/j.! the oorobutstion of liquid or 
gaseous  fuel.     AK non:;.arod  ,tfjth  olSr —fh,-^     +i oW"r  - = lhui«.f  th<combined UB« of heating and 
muling offert; tho   foi i.ràtv -dv-h+- «,,..     -> •,   , -i.-io.ar,r„dv^t.^n-      ont: capital   invo.itmont  than 

required to  inore-:-..,  lra^f0i ,,or oi^m-t,  .,., fie,.u  for Edilio«-!   n 
'        '"- J  Ior «^uitionui floor upace 

lor scrap preheating t.tordn Dr¡o-  ¡.,   f ,„^       i     . 
,-.. , ' P"   °    lu   farnv'ri i^ii^,  awl practically nono 
of tho rolenend dmt   th-i   , uwvmir,   . » t"UI>!niC!;   lhr °W- cuttir.r of tho chai-gn. 

Kocant wott   >M the ffovir.1   'im.,, »,•    • , •«    'OV1.C.    m—,   h.ir.  i,:on a,„od  at   th«   uulurtion of 
ntiitablo ^at("0>v/éto*i b'irnor f¡nt.irno  ..^   i..»*.,,,,,. Li-rnc- ora  irjBt-iilf.Mon nitor  in ihn fiocine 

.     u "i','OJowc"'i  aja turrma..   lY-aturen of »toylmaltlnr 

rtP.     fc  .     , U    U:    l  ^"•-•'«•ning dovici,   the duternination 
of technical   an! «oon^io i)«r*"oi -r••mr«  i »,-n     * ^    t ««< c-i-oiLinco  indi-atonj of ihr proemio,  and tho 
dovolopn:«nt   <•• r  n-r dr-<Mrn   '.,.. I.-.1 

p.it.t.cn   ...^noio-ar  invoìvinc th« oupplcmentaiy heating 
of tho char/Tu.    rincular alt*, ti tu, i.ilyùn of tho npooial  featitret? -, '  * j   ••" u»   "«*« ..pwuiai  leaxuj 
01  the hoat.  has ¡.«en focuP"d DI, r»»..im««-. •• r   H,    « »,i  -..jrM.?r; ,   ,r   ti;,,  componi tJ on of the  furnaor« 
atmosphere,  ignition lona  ir th •  iror-.   tic ..ffv.r.  »r *• ii-or,,   tiu   ol toot of   t io  proco im an motal 
quality, -^ prol,,,. :J „, „„„^ burjim ^^^^^ emciun0J> 

*• a „,-iat o' tho«  rtrtinu    t   h,.,  „1!M ,.t,Ht-wd  thot   [h„ ^ 

ratxonal  l0c.ti0n for «...   "ue^ornt^ a,«.«, ,.„  ,„ th. ct,arfflrw door „, 

roof   of tho  furnaoo.    For« ¡n-rtaJ i it inn i>   n       u 
n.taiiatxon n, the charging door, powerful three- 

no«,le movable tairnem hav, b,,n developed which pavido  internal »ixln^ with 

» wat«r oooU,w und with , mw noi:i, Jewl#    For raoi.   instaU;ttion u ^ 

«ivisablo to e,Ploy indu.tr.ally devoio.od ani  teBled  inlornal^«^ „ulti- 

noaSla wato^coolod burnorc Kith donated mixing chamber,  Ài,« iho. in placo 
of tho oxygen lancen. 
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Tho «-ffioiene/ ''f thr- ohar^ pre-heating: procese, determined ae the 

.-..'.io of the saving  in el—brie power to the heat of tho ¿;an,   is 0,44-0.63. 

l¡br 100-tmrw   J limaçon with a 25-HVA trar.Bformer for two-slag 

nteolmakirig tho uce of auch movable and   roof burnern with ¿ gas flow rate of 

3.6-9.3 m3/tonil° makeo it potmible to reduce melt  time and electric 

ennnumption,  in comparison with the proocno of intensification by oxygon 

alone,  by 1.5-5.1  per cent and 2,6-9 per cent,  respectively.    Operation with 

an oxygon and ear, flow ratio of VQ/Vg- 2.3-2.4 leadß to own better performance 

figuro G . 

CONCLUSIONS 

The directives of the Twenty-Fburth Congress of the Communist Party 

of the Soviot Union call for an increase in otoel production in 1975 to 

14^-150 million tonnée.    The fulfilment of this* task requires the improved 

exploitation of exicting facilities,  the further intensi fi oation of production 

procedures, the remodelling of a number of equipment ByBtemo ao as to 

inoreaco their productivity,  and tho con.si -action of a large number of new 

i-ysteira with high un. t output.    By far the greater part of the Gtool 

production inon-aceo planned are to be accompliehed through improved labour 

productivity» 

During the current  five-year period now r.hops will bo placed in operation 

with converter» of up to 4OO tonnen n.ipaoity and with electric arc furnace« 

of 100 and ?00 tonnes rapacity.    % incr>.> i.dng transformer output it will 

bo poBtiible to booot  stool production in tho exiating shops or to reduce tho 

nunber of electric furnaces in those being activated for the  first time. 

During thin :OM^  five-year period fundamental changos will take placo in 

the uteelmaking noctor.    Th«re will be a oignifioant increase in the «hare of 

ID and electric oteel  in the over-all volume of Btoel produced.    Plane call 

for a uharp intensi fi cation of cxygen converter operation by increasing the 

per-minute oxygen flow rate from 2.0-2.5 to 4-6 m /tonne capacity. 

át the OH shopB ar. much an 80 por cent of tho stnol produced will be 

processed with the use of oxygen.    For greater efficiency in the delivery of 

the oxygen to the bath anrî  fLame,  improved charging devi co» will be used 

,'".d  the bulk weight of the  no rap i ne roane I through bettor preparation. 
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Improved technical and economic performance at al ready operating electric 

furnaces will bo achieved,  opooificai ly through a moro osterai ve UBO of 

ojygon for «notai blowing and charge heating bry moans of g-to-oxy^n hurt»r8. 

The key task of Soviet iron and steel ranking in the 1971-1975 poriod 

in the radical upgrading of the quality of mo tal production  through tho 

introduction of  idvanced production techniques and the expulsion of tho 

range of rolled productn to aohinvo   i substantial improvumont in the 

effectiveness with which this product is employed in tho national eoononB/, 

The fulfilment of these plans in the technical restructuring of tho 

Soviet iron ani staoj industry will groatty enhance the technical and 

economic performance of thin branoh and will l*y the foundation for its «von 

more impressive acceleration in the foreseeable future. 




