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nummary 

The present repori seto out ir; brief some views   on our  expe- 

rience  in  the   establishment   of  the  bulgari an  iron and  steel  irius- 

try as  well  ae   on  tho  problema   entallad  by ita  development. 

'lïie oatablialunont   of  the  Multarían  iron and steel industry 

has begun after  the Second World  War,  Ii\  the   í?0'B there was built a 

small ÓOO00O   t/y   stool  plant   an«  in  the 60»B there followed a 3*t/y 

steel plants 

Two  tables and a diagram cive  the  moot   important  figures 

characterizing  the  development  of  the iron ana atoel  industry  in 

Bulgaria in  the   last  twenty years,   tho  level  reached  by now,and 

some forecasts  for its   further development.     There are 91-»own  fi- 

gures   for the  production and   consumption  of crude steel and  rolled 

stool products,   for the  production  of coke,  piß lron,and   ferro- 

alloys • 

Production  and consumption  of  »tool  is   coining up to  300 kg 

por capita, while   »omo  twenty years  ago  it  amounted to 50  kg por 

capita.  Tito rate  of steel production and   consumption development 

has boon comparatively    high  -   15^ per yoar,   ¿n 30lie   ca8oa   even 

higher.     Two  nain   factors have determined       the  establishment  and 

development  of  the  bulgari an   iron and atoel  induotry: 
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- accoloratort  ßrowtl,   of  dome,, tir   d^uul»   r,}.-.«ltlnr   fro,,, 

the Governs poUcy  OJ. acrolePaiod  llwniritPl<lU,atlon  ^ ^ 

volop.acnt  of   tho  productivo  forons   i„   «ie  „mne  of 30ciul 

and  economic   progresa; 

- tuo   prosenco   of  favourable   intom.H   n«i      ~ 9   Inc°rn,iti>.<nail   ecunoiaic,and 
natural  conditi ana; 

n,o r.,w.mi.teriai bo6iP of rlie countr>.   ; u3 s#t up th# 

dation  for  tUo Initial  (l0v„l„p„,ent   wi.ich  la   to  „„  ^^  ^ 

«»P. A  briof  „oacrtption  of   th.  two  „t.ol plant».   t„oir  cllll. 

ract.ri.tic. and    planned ,¡.v,l^„,lt   is ,lro ;,iïaK 

Th. proviso,,  of   invo,tm.„t   capital  for   tho  dovolorme„t   of 

th. iron  an.i  ,t..l   industry  in  tllo   conditions   of a  «„trailed 

Covenant manae.•,,*  of 0c011umy ls oorely a ^^ atUlv<Kimmi _ 

distribution  of  «..  accumulation  fund  „r   u.e  producod national 

income« 

In  th.   report   aro  mentioned  al.,o   the main uchiovc»ontai 

hiß» ratos  of dovoxopneat,  meeting   tho  dottle  domanda,   training 

of  qualified  personnel,    rtc.a.  Weil as   tho  ohief difficulties   : 

fixing tho  future  dcMnonds  in  tho waole  range  of rolled ateel  pro- 

ducts,   aterine tho new plants,   lack of  experience  in the de- 

aißning  and manufacturo  of tho metallurgical equipments   etc. 

The overcoming of   the«* difficultie«  i»   considered     as a 

process   requiring  a   lot   of w.,,.f   effort,   and well-developed 

international  collaboration. 

About  70-80,.   of the metallurgical  equipment lu.»  been impor- 

ted     and  20.30:,  of  it  has   been   local manufacture.     It   is  not 
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;.~<^\l. tab lu   ana  efficient   for   the   üir,&ii   ciiuntrlos   t<»  i^nnfrcturc 

completo  metallurgical      u^uip'wits,,  A»   rho   i avest: lontr.   in   the 

iron  and  otoel   indus trj'   nn!   vory   îarpo,   u;.ui>lly   .,l;c   supply  of 

-ine   equipment  is   uouo   on  ;•>   lon¿; •» erro  cre.it. 

Know-how     ir.  usually   providoa by   tho  t>ount:,y»fmpplier    cf 

the basic .ao+.allurçical   equipment. 

What i«  considifrtKl a  moat  importons  achievement    4s  the 

limiting of importo     and  fully merline;  domestic domanda   in 

all   the range  of  rolled  ntoel  producta.     At   pr' nont  the  homo 

iron and steel indur.try     ±e   in a position to   fully moat   the 

domostic     demanda     in volume. 

It is not necosemy anti officient  to  establish  the tmnu- 

facturo  of the whose  rent:«  of rolled  stool  producta  in  order <to 

meet     the  domestic needs,   in  this   connection  ax-dso  the problems 

of rollod «tee! produci;»  exchonga    "md of      international ape- 

cialisiation and  co-operation.   Those problems   can be  solved    on 

the  basis  of preliminary agreement,   coordination,   economic  advan 

tage and profit among  tne  respect.!ve  partner*;» 

Hulearla OKchaneat?    about 2O-30/,     of  its  rolxed steel pro- 

ducto. 

The ran^o of produce  and  their quality dapond  on  the 

characteristics     and  choice vi plar.t arni a! en      on the  personnel 

qualification and  disciplino .in addii ran  to   f-.he   previ ou f..   general 

and  technical  education  (   about   10-12   ycara)   qualirinatiorí do- 

penda   on  tlio  permanent   couroes  of  training whichan   or^anaiiod 

in  tao planta w.iUi   the  purpose  of improving  the profus K i onnl 

and technical  *kxli  of   tho  personnel.   A   special  'raining  system 

for  +he whole  country   should be  oytabJi:bed   to  that  purpose. 



1 

- b  - 

Iä this paper have been expressed »orne views  on  our 

experience in tho establishment  of the Dulearian iron and 

steel industry- as well ae   on the  prob Lenta entailed by  thi. 

development, on  tho basi*   of a critical analysis  of the main 

achievements and dil fi cu Iti es,  which  have been euppoeed to 

be  of interest  to other countries. 

Survey of   the  Development   -  Far.».«• ,   lohierep«,,^ 

and Diffj.cuHHi»« 

| Minine of oreo  and production of metals in the Bulgarian 

¡land  date  back  to   very   ancient  times.   Bulgaria was  closely 

jsituatod to the Mediterranean countries where ancient 

Quinan  culture   first initiated the use of metal8   for ^^ 

Various needs.  The archaeological   .tudios have shown   that  on 

pe  small  territory  oí   the  presont day  Bulgaria  (111,000 km2) 

there   were   140 minos  and about  2.0  old   furnaces for melting 

Iron   oros  in the Ancient Period  and ±u  th« Middle AGes ,   but 

|ainly in  tho Lute Middle Ages.  Thia   primitive iron  industry 

Vpt   ito  importance up   to  the nineteenth century. 

The ostabliahment and development  of  tho modem Bulgarian 
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The  problorn  of tho  crieos   la   a matter of price  policy 

and control.   In Bulgaria  it   is   in   the  competence  of specialised 

Governai ont   authorities, which   tako   into  account     the  interests 

of the  producor and  consumer»   as   well as   tho  international 

prices,  Tho   economic  eff uctivenesa   of the  exchange and exporta 

of rolled atool  producta  dopende  not only  on  the  production 

coate  but   aleo   on  the Govammont   price policy. 

At   the  present   level  of ?.  mt/y steal production,Bulga- 

ria   haa  about   1300 people    working la the  research and design 

field of  the   iron and steol  induatry. Their activities  are 

subsidized  by Government.    Tho anuxll  country is not in a 

position to   solve  all  tho problems  in the  development    of the 

iron and stool  industry by its   domestic  roeoarch and enginee- 

ring potential.  In this   case, cioso collaboration with  other 

countries  la   of tremendous  importance« 

Tho  Bulgarian iron and  steel industry haa  two impor- 

tant  achievements  in some specific  technologies  and processe«», j 

Thty are  the   following: j 
s i 

- treatment of iron ore with a higher content of j 

lead,  manganese, and baratee; 

- protective  coating  of graphite electrodes  for the 

electric-arc melting    furnaces   to  the purpose  of decreasing 

their consumption. 

Every country  stands   in need of a nome  iron and steel 

industry.  And  overy country,   no matter how small it may be, 

can develop   this  kind  of Industiy  if there  are     favourable 

conditions   und    well-developed  collaboration with other coun- 

tries. 
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iron and steel industry beg«, after the Second World War 

- in the fifties a 0.6 nit/y steel plant was built and in the 

sixties - another 3.0mt/y steel plant. Till then there had 

been only one small steel factory with electric-arc furnaces 

and a rolling mill producing up to io,uOü  tons per year. 

Table  1  contains some figures, showing in a quanti- 

tative way the rate of growth in the development of the Bul- 

garian iron and steel industry in the last twenty years. 

It is evident from these figures that in the mentioned 

period the rate of development, which began from a very low 

level, has been rather liigh - about 15# per year, in some 

caaes even higher. The main factor determining this accele- 

rated development is the quick and constant growth of the do- 

mestic demands in rolled steel arising from the Government 

policy of accelerated indubtrialization. 

As it is well known, tho social and economic progress 

of a country depends on the development of the productive 

forces. The way of that development in the contemporary world 

passes through industrialization. Stoel is the basic construe- 

tional material determining the development of the main indus, 

trie«, particularly machinebuilding industry, construction, 

and transport. The proportional development of eoonomy and 

of the productive forces is impossible without the constant 

growth of eteel production and steel consumption. 

Naturally, in order to develop and ostablish the  iron 

and steel industry thore must be an economic policy of indus- 

trialization which incroases demand and consumption of steel. 
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Hut this ia insufficient. The country should ¡»avo ,ood natural 

and economic conditions for the establishment of the steel 

industry» This in the second wain factor which has been of 

great importance for the establishment and development of the 

Bulgarian iron and steel industry. What is meant here ia the 

following: availability of xaw-material resources and 

availability of investment capital. 

The raw-material resources for tho production of iron 

and steel, i.e. such raw materiala as iron oros, fue    .uxes, 

electric energy, water, etc.,were available in such quantities 

as to meet the needs. The iron-ore deposit» were enough to 

start production of steel. Coki«« coal  resources, however, have 

been rather limited and low-,;rade. so that almost all the quan- 

tities used now are imported. Water and energy resources are 

sufficient to meet the needs of the iron and steel industry too. 

As for    investment capital,  in the case of the centra- 

lised Government management of economy, it is mainly a matter 

of capital investment distribution. . The investments c<nre from 

the so-called fund of ac cut. ,1a ti on from the produced national 

income. The increased production i.i bused and depends en the 

increase in the national Income and on tJiat purt of it which 

ia set «»art for investments i.e. for the construction of new 

plants or for expansion of the existing ones. 

'fiie achievement a of the UulgarLan iron and steel industry, 

shown on table 1 and fig.i, can be summarized as follows 

- comparatively h Lfih rates of incronse in the production 

of steel in view of meeting hotter tho constantly growing needs 
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of the national  economy  ±n rollod  Bteel; 

- establishment  of an  i.on and steel  industry based 

chiefly on domestic   raw-material   rezurces  and capital; 

- establishment  of production  facilities, i.e.  a  8mall. 

capacity plant  and a  larger one,   which  in a  short  time   brought 

production and  consumption of steel  close to  the  level   in the 
developed countries« 

- ..tabli.hn.ent  of domestic potential of operational, 
basing, and reo.arch 3tMf. ne.d.d    in th. ^^ ^.^^ 

of the iron and  steel  industry i 

«io difficulties  in the establishment and development 

of the Uulgarian iron and steel industry consist mainly  in 
the following: 

- exactly fixing the future demands of the consumers, 

particularly for rolled steel products;     on the proper solution 

of thi. problem depends  the choice  of the most suitable  steel 
rolling equipment; 

- reaching  the new capacities  and mastering the  operation 
in shorter terms ; 

- lack of well-trained and skilled running personnel, 

particularly ln the initial stage of development; 

- insufficient experience in doing the engineering work 

and raanufactu** of the metallurgical equipment. 

T*e overcoming of  these difficulties  should be considered 

a. a process       which, in the conditions     of the  iron    and   steel 
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industry, needs a lot *-f time -md efforts in order to father 

experienoe; well-established international collaboration 

is also of great importance horo. 

Brief Description of the Exiwting Plants 

Now in Bulgaria there are two iron and steel plant« in 

operation - the "Lenin" Iron and Steel Works and the Kremikov- 

tai Iron and Steel Worka. 

The "Lenin" Iron and 3teel Works  have the output of 

about 0,6 mt/y of rolled atoel and consist of the following 

plant : 

- a sinter plant and a blast-fumaos plant with two 230»^ 

blast furnaces; 

- an open-hearth plant with 70t basic open-hearth fur* 

naoes and a 1U0 t furnace* 

- an electro-steel producing plant with 10t e lee trie-arc 

furnaoes 

- 500mm, 300mm,and 250m» bar-rolling mill« for heavy, 

medium, and small sections; 

- a 23OO mm plate rolling mill and a 1100 mm sheet roll- 

ine* mill; 

- a 1040 mm ball-rolling mill; 

- a galvanizing unit for galvanized sheets; 

The Kremlkovtsi Iron and Steel Works have been designed 

for the production of about J,0 tut rolled steel and includa 

the following plant : 
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- an  iron-ore   open  pit  and  u  dree»ine  factory     w^tii 

rotary kilns   for magnetic  roasting,   magnetic 3 epara ti on, and 

floatation; 

- a sinter  plant  with  ?5m2  sintering machines,   a  coking 

plant with  coke-ovens   and   an iron workn with two i033m^ 

blast  furnaces; 

- a basic-oxygen  furnace plant  with  thro« loot converters; 

the crude steel is   produced by special blowing of high- 

manganese pig iron; 

- an eloctro-stoel producing plant  with  100t  electric 

arc furnaces; 

- a   II.50 mtn  blooniing-Mlabbiiig mill; 

- a continuous  «50/700/500 mm billet mill and a conti- 

nuous  250mm wire-rod mill; 

- a  1700 mm  semi continu ovia   hot-atrip-rolling mill and 

a  17OO nun continuous     cold-si.rip rolling mill; 

- a tube rolling pl-mt for seamless  and welded tubes 

and a unit  for formed sections; 

- a ferro-alloys  plant with electrothermic furnaces; 

PltJM  for Expansion o^  Capacities 

Table 2 and *lg,1   give an approximate    forecast  of the 

further development  of  the Bulgarian  iron and steel  industry 

which is   in  the process  of a preliminary  study and must  not 

be considered as   finally adopted. 
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It provide«   for   the  capacity  of tho   "Lenin"   Iron 

and Steel  Works   to  expand up  to   1p0  mt   of rolled   steel  by 

way of a basic   reconstruction  and  modernization including 

the construction  of a now electric-arc   furnace plant with 

continuous     steel  casting us well  as  expansion and moderni- 

zation of  the   rolline mills. 

The capacity  of  the Kromlkovt.i     Iron and Steel Works 

can be  expanded, up to 4,0   - 5,0 mt by way of expanding the 

production capacity of  the blast   fumaco and oxygen-oonvert.r 

plants,  by installing a now  loot  electric-arc  Bteel melting 

furnace and a new 350/280  mm bar-mill.  The range  of final 

products will widen, too, with  the construction of the following 

units:   a  1200  nun continuous  cold-strip  rolling mill,   linos 

for strips  and  sheets with corrosion-proofcoating  (galvanised, 

tinned,  plastic-coated  sheets),   a dynamo  sheets rolling mill, 

a stainless-stoel  rolling mill  etc. 

The construction of the now plants   for wire«,   ropes, 

haafctreated    and siaed sections,   spiral welded tub« etc.  is 

provided too. 

In order to  roach,   in the long perspective,   the total 

of 6-Ö mt (650-750 kg por capita)     production and consumption 

of  rolled steel,   many new additional  plants most  probably must 

bo built for  the  steel  industry. 

yroftloms   of  the Haw Material Resources,   equipment. 

Kflow-uow and Training of th«  Parsonneli   Technical 

Assistane^ 

Bulgaria  doee not have available very large raw material resour- 
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ces  as   far as high-<;rade  iron-ora  deposits  and  coking  coals 

are concerned.  That  circumstance has   act up some  problems 

to the  exploitation  of  the  existing plants. 

Operation bagan   first   only  on  local  iron  oros,   but 

the share   of the imported raw  materials  has been increasing 

parallel  with  the increase  oí'  the steel  production. 

The  solution  of  some  raw-material   problems   ie   sought 

in the establishment  of international  economic  co-operation 

and integration. Thus Bulgaria imports  from the USSR some 

quantities  of iron ores,   coking coals, and crude steel;   from 

India and Algeria -  iron  ores  etc.  To   them Bulgaria  offer» 

for exchange  some products  of its   iron and oteel industry 

as  well as  a wide  range  of  othor indue trial goods.   The  ten- 

dency is   to  eetablioh «olid,   long-term  economic  relations on 

a mutually advantageous   basis. 

The  establishment   oí   tax iron and  stoel industry in a 

small country,   such as   ours,   cenes up  inevitably   to  the prob- 

lem of the metallurgical  equipment  supply.  In  our practice 

some 70-80^     of  the Metallurgical  oquipmont have  been impor- 

ted -  chiefly  from countries with well developed heavy meta- 

llurgical machinebuilding  industries.  The  remaining 20-30# 

have been   local manufacture depending  on  the machinebuilding 

possibilities   of the  country.  Most  probably tills   ratio will 

be kept  unchanged, as   it   is  not  officient  for a small  country 

as   ours   to manufacture  complote metallurgical equipment.  As 

the investments  for metallurgical  equipment are very  large, 

its  supply usually has  been done  on a   long-torm  credit. 
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;'^'""'"'í   'J   v~"*liy   provided   by   the   Savplior  of   the   baale   equip- 

'•'''-   '''"   :'3   '""      •-l"1"i  vi^it^v  ami   tocl-nolocy   Jicon^or,   Tho   ¿u:>- 

••'.J.«i' r.r,:..A.^;;,s    ...   ir;J,i  in  his   pianta   -.   Jarpo     number   of   tluJ   opc_ 

— ionul   r.,.1   Ma..,-.^,:,;   ..tuff.      Ar-c,   tho   bnnie   p,tI ,;   uf   tho de.i,, 

•--  aa<i   tao   eqi,>,„   of   the  ^„r««.  «otaUurCio«t  plant,  ha.   bee 

irÌOlÌ   ""'  Vi'ì'    :1'a  t-^'-!-  aasiei;«„ce   or  tho u»SH  thor« were  no 
:Ufic«,aM  3::.t,,,r .«.„ o,tH)inff know.,low,  01. ln traluinc our poopu 

-».illy  t3,,uae   ..v   ih«  character  of  ,„r  rolatioa. with   the   WSR   and 

«u  ¿:'mil:v.U/  or  tii,.   i.,,o   ^anfcuagoe.   However,   thero were  diffidati.. 

• another character:   the  ability,   aptitude, and  quickn...   to gather 

cporlenoe, k^lod«;,.      „,,tl  ilnbltB   ÏQr R  alclllf|11  aud   offici.nt  ^ 

U  tu.  .tool pjurt*.  This   i,   a procesa  which  ia  a function of many 

lMctcr.   and  clrcumsin,,«»   in   tho  national  development.   It   is  irrefu- 

:».bl.fl,oW.vor,   that   «pononc«  cannot   be gathered in short  tim..  Do- 

'dM   °n   the  lonc y,ar P^"1"   •   *he  hi(îh  qualification depends 

eh  m  tho pm:oua  e«nnral  education and  scientific  and  technical 

audition,  roaaureO. by  -he  years   of schooling. 

I^&gi¿£^¿j&i^ and  Pri,coB 

In  the procees   of  the  conHtantiy crowing domestic  demands  in 

•ili-a .t.9l,   ce  r.  result  of the  accelerated industrialization of 

tho  country,   the  noit  importact  oeonomlc  achievement  is   the  favoura- 

»xc  solution of  tho  probi.«  of  limitine  tho  imports  and noting,  a. 

>ucu a3  possible,   the needs   in  the  ,.ide  range   of final  steel pro- 

mets  by  way of  orCPu±Kine  their nomo  manufacture  thus  saving a lot 

o: Tuoney  for  the  purchase     of oouo met« 1B   from abroad.   Fig.  lshows 

ii.it  in   -,h*  itlßt   20  y.-mrs nomas tic  production and coneumption    have 

'volopod  in  parallel vr    hirh  mtoa, so   that  no«./ thu niofcallurßical 

^"luatry  ±u  in a position to neot   fully  tho  demands  of  the  domestic 

^»»uaption,   a  tendency  which *ill  be  kept  in  the  future. 
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It 1:ì Impoesiblo and inefficient to moot tlie ontiro de- 

mands of the home market in the whole rango of final stool 

producta by meano of the uomo Iron anrt steel induetry of a 

small country. In this connection there ariso the problems of 

the rolled stool products exchange,  ae well ao those of inter- 

national eo-oporutio.i and specialization . rto matter hov diffi- 

cult thoso pxoblem* «my be, they co» nevertheless be solved 

if there are contracts and coordination amonß the respective 

partners in advance.  To be aure, the principle  of mutual eco- 

nomic ndvantace is of Croat importance here. 

Dulearia, for example, exchanger, about 20-30* of its rolled 

steel product« with other countries, mo surplus of eom. «orte 

of rolled steel products are exported against the importe of 

auch sorte Whioh are oithcr inadequate or not manufactured in 

this country ut all. This kind of exchange does not include 

the quantities for export« and imports on the line of the reßu- 

lar trade contractu. 

Olio economic achievement* are closely connected with the 

problems of the ran** of steel products, their quality, prices, 

and the acalo of production. 

The ran*« of products and their quality depend on the 

type and features  of the production plants, particularly on 

the 3teol molting and rolling plants. 

This alternative and the preliminary study of the consu- 

mero- domanda aro considered the moat important and difficult 

staces  in the establishment and development of the iron and 

steel industry. What is needed here is a large professional 

erudition and u Cood trad* flair.  The most efficient structure 
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of  the range of final products  and   their quality   level ia   of 

groat  importance  for   the home  inui-ket   and  for  tho   profitable 

participation of Bulgaria  in   the international   labour division 

in  the  field of iron and steel industry. 

Naturally,   the  quality  oi   the  rolled steel products  de- 

pend3  much  on various  factors,   i.e.   not  only  on  the moat  effi- 

cient  technology and  equipment  as well as  control.  For a coun- 

try *fcich  is  in  the  process  of establishing  ita home  iron and 

steel  induetry,with  no substantial practice  in  that  field, 

one  of the most vital problems,  as  far as quality is  concerned, 

ie   the observance of       tho  technological  and  operational discip- 

line     and  the improvement  of  the running personnel professional 

skill. In  this case  the previous    general education and tech- 

nical schooling prove  insufficient.   It  has  been necessary  to 

eetablish a  complete  training system in the iron and steel 

works     to the purpose off improving tho workers»   skill and pro- 

fessional  qualification. 

Another problem closely connected to  training and quali- 

fication is   that of mastering  the new plants   - their   technolo- 

gy,  management, and control of all the production procesase. 

This  is a difficulty  that  every country which  is  ee tab li «hing 

and deveoling its home iron and steel  industry Inevitably has 

come up to.     Reaching the project  technicai-economic   indice« 

and capacities <f the various metallurgical units  is a process 

of different duration depending on many objective end 

subjective  factors.     The  iron and steel  industry     is  a complex 

and difficult production and,in our practice,   it   takes at   least 

one  or two years  to master its  new capacitiee. 
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The,  problem  or   tho  rrtcoa   of  the  ,:fl  produce   corner   to 

•---„ nvic^ico  of   f.Uti  flexible  price  policy profitable   puttiuff  xnuo  piaccico 

and contro,.     Xn DulS-ria   tvt,  i.   d.». by   t».  «P«««  =— 

n,n,    boriti«    -l'iOl«    .     I"    '    »'""-•n0d   ttn"    »""-°fal       KUni,9r' 
!,„!.„..  «... price   lev.l of t... various Ivon c,d .tool product. 

„,, r.« natorial.   in  accordanco „itli   the   e»uuwin« situation 

and tho l»»».t.     of t;.c natici «on«*.  On principle,  «hat 

i,   tal«-.,  ir-- •  com-idcmtion ^   tho prino   coat  of production, 

th. international P,-ic,a, ,,i th.  ir.torost»  of tho producer and 

«.. ooneumers.  By   «.« «th.d of   tho differentiated price»  1. 

stimulated tho now rango  of product, .»d th. improvement of 

quality. The economi« effectiveness of tho exchange and *«rort» 

of rolled .tort    P»*»*»      *»P«»»» °" th° t0tal °xP"ndltUr6S 

(materials and labour) und on  *. price policy of the Government'. 

n.se-uroh «"'<  ""»l'in gasi.» 

The  research and desi^-eneineorlne basi.,   together with 

It, qualified personnel potential, ha. been s.t up and develcpcd 

parallel with  tho  establishment  of the  iron and .teel industry 

T» the past twenty yoar.,  vhen tho Ualgarion iron and .t..l 

i„dustry «a. actually established,    1* •* »4 design 

•gl»«!»« P^-tlal «as a!.. .«.LP- to an extent  the need, have 

imposed. At tho present  production of 2 mt of rolled .t..l in 

th. countxv there is  one    Ire, and Steel ..search In.tlt«t. «1«. 

a  personnel  of ,00  people and   one Do.ißn-onein.erinS In.tit.te 

vith  700   ,...pl-   .   Uortde.  thorn  are de.ign-onKineorirs depart- 

ments     n,d research  lavatories   », -ih.  -tool ••*    «- "*•* 

odvation institutes  toialline about 200 people. 



The   rompici   w.ut.   li>   oarrLeu   out    ¡.>y   ;;
¡
V>J--.'   I-   • • - ; •.' u TJ   •• 

tho  iaana^«vt^tvt   of  tho  vrBp.->i»yibi<i  Go/vuT.'.a. /st   ^„;t'orh: "»,     Yr. •.-.! 

Is   a  CUuioii»!     nl'a:   f<vr  thaiv  r 'Huar ;h  -,\.   i   o!'¡:inc"riiií,   act i vi i 3. ••:;* 

Thea e   notivi r i •:.•   u TJ   :;nl»L'ldi..o.l     i,/   HJO   t;t/o.-ni.»:» •   L<;-.C    'hi.   r-?- 

nomi o   corporato..      -:-r  i von  ani   '.'••«o«,   i.r.rii«:-try,   l.-io   -'«-'^    * 

oquipmont   enJ   jY.ci^itie;- ,   r-ÁlCj  yl.-jr-a ,   ^,,.       aro   ,iroV¿:»d   '.:. 

tho  freraovorkü     o¿   thu  rosuai'ch  woi'k  tu^Biáy.  Parí"  oí'   *.t  it;   ."up- 

plied    on  the   lin«   of the  con pioto dolivorlos  of   Hi*  iron and 

3teol  plants« 

A email country,   such a:    i)u Ilaria,   is  not   In a j"v»ition 

to  establish     large   msoardi  and  «nsincoring  baaia  for  the  tho- 

rough  solution  of  ihn     problema     oriaing  from  the  ...e'-ubliimrv.-ivt 

and      dcyvclo-piaor.t  oí'  the   iron and  stool   induntty.  A  con si do rib's. 

part  of lu,  chiefly  the  dosien-enclneoring work,   la     carried  cut 

iiy othar oountrioa     w.lt?i fleeter poceibi litio«.     The»o     ai •  u u- 

illy        tho  countries   -  ouppllorfi  ci   the     basic plaiit  équipant. 

In  this  connection  tho  nettibi.ishwont   of    o lose and fruitful acl- 

outlfic,   tcoiinicr -, and   economic  collaboration    is  of  preat  ir..- 

I.nrtance. Sucli i»   the caso with  tho USSR, who in   the main suppli- 

er of tho Bulgarian iron and  steol  equipment. 

Tho  ratio    between  tho  rer* «arch  personnel and  that  of  M;o 

disigninß-ouginocrinii institute  ia  also of  importune.  Our rrc?- 

fcice  ehowe     that  this   ratio       inuet be   in  faveur  of  the  deal:,   - 

eiißinoerinc personnel* 

Achievement«*  in 8_ojiw_PartiouJU^ 
f-~ i -.. » 

Decause  of  the specific  characteristics  of tho  Kronilvt* 1 

ircn oro   (  high  content  of   load,   iaançanese, and *-e.&*)    a spegni 

technology    had to  bo  developed   ror a  ceuro lex  ore  treatment. 



Though  it hc*\  i" t   y>\,   o  e *  quirt-   vut r.r.rj oï v J Ay   ,^¡b   -iiH?  ¡. itvc ^ \co 

it   ine 1*.?citi   tP'ï  folio» zing protrane*   í   purria!   prier  l-e.r.uvai  or 

lord in  tiic  roo^n stic  rouscinc  'u^a  dint otri np,;   o.ryf;c-:i blowing ? .1 

convcri'.!^-)   of M;;Lí --"íVAZ u\dr.^  piß  a.ron  .a duplet  rr i.ionuproor:.]« 

with i)artir».\  utilisation of   tio  munganosi;   fioai;a:;ion    of  tho 

beratet;   from   tho ion-»nagnetic  part i-iter tao magatic  nepaTatlon. 

of   the  routed oro,  This   toclmolojy     cannot be  co'tioeti¿iva  vii. i 

tho  conventional   technology  for ir.e¡;allur0icnl   troutrant     o.î" 1 ifî'i« 

gracie puro  iron  oros     but  for -ilio pax'ticulnr  caao  it has  it3  im- 

portance   .   Ilio mob lorn of tho  efficient  vedovai ani utilisa ¿ion 

of   tho by-moto.lß      in  tho irò-*   orrm     io c. problem which in our 

opinion ic noi: yoi «.olvert      or.tisfactorily,  Por  error plof the pro- 

ceeding and utilization  of pyrito  cindorn   contaminated xrlfh ncn- 

¿erroua  cuid mblo  retala   !.:>   a proof  o-C this  idea« 

Lately  in Hulearía have beoi urte I     in tho  ^IcM-rio-arc 

steel Melting fuma-iea  f;rapníte  olee irodott  with &pcr.ial prot^c- 

*:Lvo coating   >n  an aluminium buaio   BO   !:h-it   ,   aa  a result,   th 3 

graphite  olectrodo  uoncupption    d.îcroae TS   dovn  to ¿O-kO'/»,  This 

cjntlng not   only docroaaey   the  ¿jriphlto  censupmtion,  having 

thus  tho  economic   offneL   of upto   t   VS  dollar   per ton of steal! 

but  it aleo   ¡iiakoa  it  potìsiblo   ¿o uso very high  electric  lording 

of   tho protected  eioctrcdoft  ansi  te  Joeign  furaaoas   of li ,;it;r 

ctïMoturo ut.ine «liialJ   eloctrjic»,   to   iniprovi  rnethodo  of  tcvppilrg 

the ßasce  off  tho   fuiTiacoa   ote.   A  opoeial   conmorcial unit  f*. .* 

coating  of   rlootrodoE-        line  been built. 

Conci' .£¿jf>u 

Ilio  eatebliuhT.íont and  úcvelopraont  of   the  national ire« 

v. d      steel  industiy  xo  cloaoAy connected with  the dovalopi¡:rr 1; 
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of it»  productivo  roroee  wh.i, h  on its  part   linlR 
<., part   linds  oxpresaioji in 
tl-a  accelerated indus trin.Uzation     of   ..,,« 
foy,  ,. x 

n     0:f   Ul°  countay »  a  premise 
for  tho entire   social   and     econome „^ 
rlov   . •«norrio protíree..     The proportional 
»lovelop.iont     of  e = ono,ny   i6  iinpoaflible wltllout   tl 

x^e without   tho  rogular  rato 
of S•th u, «.,„ prorluotlon oncl consuapUon of atooi_ 

Tvo ,ao.,n P,a,„laoa U0t8rmllled the oetabllahment and 

Xop».„t o, the Bulß(lrl<iil lnm ^ stMi industiy: 

- accelerated growth of „„.ostie „e.de 

- tho preuenco  or favourùhi* J   *. 
favourable international   ,  economic and 

natural  conditions. 

Pr*vicU„c ., rav natorlill8i   lnvestniont  capitai(   ^ 

Oosi^in,,  flupply of oquipniBnti   oiaiiftii iabour> taw^ 

Clont international collaboration and » ,.„.,     ., 11 and a domestic research basis 
- tn.ee m   the   ^„^   ^^ ^  ^ ^^  ^ ^  ^ 

- .*..! industry     „.   „,,tM„lne .,  ,„„       „^.„^   __ 

nectod with those   problema       <«   „ 
is a continuoua  proco« requiring 

considerable efforts. 

At the  contemporary  larg.    scalea  of ir(m ^ ^ ^ 

«ustr,,  international collaboration    ,„ ^  ^ ^ ^^ 

assistance,  sp.ciaUzation,  co-op«racion,and exohan,. of motal. 

Lav. „amount  importauca to aio prodnction effocUvon(>so ajd 

in n,ootine tha rtcnlarida  ±n tho entiM    ^ of ^^ ^ 

produc ta. 

"o .lttor how 3mall a country ^ uiit     otands ia ^ 

of a do,,est.c i,on <md ,t..i i,*.,^ thore ar. 

conditio , „c  ean aatnbltsh and devrior it to    tiie ^^ ^ 

tont at   the »oll-or.anlseq  c,Uaboratlo„ vith   other countrjsa> 
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