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Thñ  pumos* of thin  pi.mr i- to pi7.-   *   comprehensive view 

of the  rulractoriiv  intWstr.\,   r.u^bl./  in Ito   relation to ita 

main comrjre.v,   the l'erro^  .-ir.-tai lurgy md  ¿t,eel  works*.    The 

development  or ste^i  production i« JcaU wi th  at  iength to 

elucídate  the  etncUuior.s co nor ruing the quantitative output 

of the  imlivii-.uni  tyoa^ oí   i tráete r-,y materials,   In dependence 

on the kind* of fDIVin;   ¡>roco;:aci. 

A greater rmcùit of t*ormi sal datfi ie presented to illustrata 

the  infjiu'nc.-!  o,' tconornic f>.ctorts.    Economics   alwayp  reflect 

teohnolegioni   processes  \i. a certain level  of the applied 

technologies «rid the organization of production factors. 

This paper attempts to elaborate this idea.     Only a detailed 

knowledge of tho technological  processes can serve a« an 

adequate ba* IR for a prognosis  in economics. 

The quection» of prices  and investment  coste are 

a Liberated to ouch an axterri  «v.» to provide impulses for a 

cenerai economic evaluation of the necessary  investment coat« 

and at the samp tino to also *?ive an idea of   the profitability 

of the reproduction of manufacture. 

Ue liave attempted  to .3umir>arizi» the experiences from the 

manufacture of re:'ractori?8  in C .ecroalovakia and orovide a 

contribution  to  their further development or application in 

economic and  t«nhr.icai   considerations and solution». 
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RESUMEN 

El objetivo da la memoria que aquí se resume es dar una visión panoramica general 

de la industria de los productos refractarios, y especialmente de BU relación con las 

principales industrias usuarias de sus productos, es decir,   la metalurgia férrea y la 

siderurgia.    Se estudia extensamente el desarrollo de la producción siderlrgioa oon el 

fin de explicar las conclusiones relativas al volumen de producción de cada uno de lo» 

distintos tipos de materiales refractarios,  en relación con los distintos tipos do 

procesos de forja. 

tfc presentan muchísimos datos técnicos para dar idea de la influenola   de los 

factores eoonóraicos.    La economía es siempre un reflejo de los procesos tecnológicos, 

cuando las tecnologías aplicadas y la organización de los factores de producción alcanzan 

cierto nivel.    La memoria trata de desarrollar esa idea.    En eoonomía,  sólo se pueden 

haoer pronósticos si ce conocen detalladamente los procesos tecnológicos. 

*    Interprojekt, Kosice (CheooSlovaquie). 

j/ Las opiniones que el autor expresa en este documento no reflejan necesariamente 
las de la Seoretaría de la ONUDI.    La presente versión española es traduooión de un 
texto no revisado. 
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Las cuestiones de precios y de costos de inversiín ae tratan con el grado de 

detalla necesario para incitar a llevar a cabo una evaluación econéaioa general de  las 

inversiones necesarias y,  ni mismo tiempo,   dar idea de la rentabilidad del prooeao 

de manufactura. 

Hemos intentado resumir las experiencias adquiridas en Checoslovaquia en la 

fabricación de materiales refractarios y contribuir a su mayor desarrollo o aplioacián 

aportando consideraciones y soluciones sobre sus aspectos económicos y técnicos 
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The  refractories  industry represents  in the national economy 

of a country • brauch which from the  point of view of industri- 

al reproduction is linked with the raw material resources, 

ani  from the point of vi.jw of consumption with  the other  in- 

dustrial branches.  Viewed from these aspects,th.  refractories 

industry has the character of industrial consumption. Direct 

consumption does not occur at sll or only to a  slight ¿egree. 

Taking this  situation into consideration,the manufacturer 

Bust  investigate  the needs of his  own country,and t ose of the 

neighbouring states,should he decide to export his products. 

This investigation must be focused on all brauche,   of the na- 

tional economy,primarily to the metallurgical  industry and  its 

perspectives.Fen oua metallurgy ia the lar^sst consumer of 

refractories. 

A thorough familiarity with the raw material basis ir, essen- 

tial for a decision as to the quality-types of refractories 

to be manufactured.lt  is true that  in tnt pio-iuction of fireclay 

refractories no factory can do without corrective raw materials, 

when higher-quality refractories are to üe manufactured.There- 

fore   it  is neces-ary  to  investigate also    the peseibilitu« of 

eo-«*«ra«ion    or the resources and costs of obtaining th*se 

corrective raw materials.In taking   » deeieicmone has to weigh 

what  is primary in the given branch, whether the re» material 

bas« upon which the manufacture could be bui It, or the con- 

sumption which necessitatis the manufacture of refractories. 

In rational,economic thinking we cannot ascribe prio- 

rity to any of theae elementa,as industrial production can 

•ria« only there and then when both /raw materi&l deposits 

and an outlet for refractorie«/ ere in harmony.Consequently. 
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there auat exist a situation i:i which th«r« is • growing d«m«nd 

for refractori«s on the market.Thia  ia th« CM« ,.h«n th«  in- 

dustrial potential i« d«v«lopin$ or  th« industrial    eonaumption 

in «xisting plants becomes  intensifiad.A situation Bay aris« 

»hen thtre appear on tha market products w ich hev« a highar 

utility valu« and parait  th« inert««« of      productivity of laboui 

in th« fiald of industrial consumption.In auch a cas«,producta 

of an inferior utility valu« art b«ing «li:ninat«(i.Th«s« contìi- 

tiona apply   also te   th« r«fractori«s  induatry. 

Raw aatarial d«poaita are a praraquisita for th« «stablieh- 

•ant of refractories factoría«. Their occurrence,quality and 

oth«r natural conditio»* ar* d<<cieive for tha answer whether 

th« giv«n raw aatarial resources can b« brought into harmony 

with tha development of industrial consumption. 

Th« harmony batw««n resources and consumption d«v«lopa in 

tha fi«ld of manufactura. Tha lattar  i* characteriaed by th« 
of 

proportional r«pr«««ntation/natural resources,labour and capi- 

tal in all ita fora»,  in th« production of retactorita.Tha 

profi*abl«naaa of th« manufacturing proceas  ia no aar« aacondary 

aatt«r.0na has to tak« into consideration th« aociol conditiona 

of production in th« rajj-ccUve country and on th« requiremente 

that ahould b« balanced fro« th« point of view of cocial or 

individual notions. 

Thee« art th« main ideas   we wiah to elaborate upon in 

this lectura M « to Mice poaaiblt thair practical appli- 

eation. 
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I. BâSIC TKHNICAL AND KQMOMIC CHITOIIA FOR TH1 ISTAB- 

usmm QT Txnmm ron ire TTODUCTION OF HIWAGTOHT^ 

fa shall divida rafractoriae into thra« basic typ«« : 

- fira«lay 

- aillea 

- aagnaaita 

•aeh of thaaa haa ita charactariatie oropart ita.Froo tha 

paint of via« of tachnical applicability,  firaclay can ba 

uaalup to taaparatura« of 1J90°C,  it« rtfir*ad typas to 

W50 C . Silica can ba usad for teaparaturaa up to 1700°C, 

•hila Bagnasita up to 1800 - 2C00°C. 

Thaaa tharaal characteristic« point alao to ths diffarana« 

in tha basic raw aatariai« for tha aanufactur« of th« indi- 

vidual typaa of r«fractoriaa. 

For firaclay,uaa ia naoa of rafraatory clays and raw aateriais 

with a highar aliai]m. contant. Ära,tha Wwirof refractor!- 

naaa ia aluaiina /Al^Q/. 

In tha aanufsetura of • i Uaa, quart x it t with a high silica 

aaatant  ia aaod.lt should b« abort 95».In t asa rafraetorias 

tha aarrlar ia ailica /SiQ,A 

Far aafnasit« refraetoris« uaa ia aada of raw aaguasita.Its 

aast coaasan farà ia aagnasiuai earaanat« /HjCCy In hast  it 

dacoapoaaa into Hjc • C0,,whila tha lattar aacapaa aa «aa 

into th« ataaaphara and ita portion in raw aagassit« is 

about    49 - 5C.5*. Slaaa afeO /ita aaltinf point ia ?aOQûC / 

ia tha aarriar af rafraotorlnaaa,  tha aain inn rest ia coo- 

aantratad on ite aaixiaua contant in tha final pryéuct. 
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l._.Thj_raw atttriai baa« for the firvcla* ind^ry 

"• e frac tor \   «l«gr«   «re  fairly abundant, they for« the  uppar 

pert  jf the durth cruat.üf  interest  ar*  thoee Kinda of refrac- 

tory clays w-ùch occur  in lart* quantities,have an Al,ü, 

contant  above    Jt audi a  low stripping ratio.   Poroptiau« 

toonomie mining Cü,.ditiona  ti.is ratio  should b«  up to 

2 cu.a./ton of substance.Purity  ia  a  furtnar ¿«portant 

factor.This means that refractory     clays  in a natural atata 

should  not contain admixtures of stoae and organic mattar. 

Their x-oaoval  aeees ut&tes  further  techr-ological treataent, 

which aakes  ita further epplicability disadvantageous fro« 

th« economic  point of view.This lead» to  incraaaad costs, 

which  in turn reduca  ita coartiti vaneas. 

From tr.a point of viaw of tha natural condition«,transport 

distanca  fro« 

a/ th« proaaaaiof plant 

b/ the perspectiv * cuatomar 

haa become an  iaportant ecoaoaic factor. 

Hare wa hare in aind those costa which coat betwoen tha Bi- 

ni n* coata and the  »rio«   of the raw aatarial.Tha loa*or tho 

tranaportation diatan«a,tha  lf*war tha profitablere», of 

aininf,  and ahould the optiaal transportation distan«« 

b« exceeded,the d poeit becomes waa*taaa«i*s     for expieita- 

tion. 

8t Raw aatarial for «Hita refrattari«« 

Ita oc curvante ia dispersed fora ia fairly t inania nt faa 

castrated depoaita aro rarar. for industrial uee a aillaa 

concentration of net laaa thon f>f*ft ia desirable. Tho «tajar 

co a 3 ¿tiara are th« aaaa as ia refractory «laya. It ahould bo 
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notti that th« «in104 of th«aa refractory clay» ia rathar 

difficult   b«M*M*   of thair hardnaad and toughnaas.Coaaar- 

cial conaidarationa,focuaad on export,ara of no intaraat 

aine« theaa raw Mtariala fatch vary low pricas on tha 

wo~ld narkat.Conaaquantly,thaf ara auitabl«    only for tha 

«anufactura of final producta at tha placa of thair oaeur- 

ranea,and only In tha fora of ailiaa brick« can thay a« 

conaidarad for axport to foreign «ancata. 

£/ It Mtiriaig ftr a^ntsita rtfr«ctorl«a 

Whila tha pr«c«ding twv kinda of raw aatariala occur fairly 

•fruna*ntiy,aagn«aita raw aatariala ara rarar.Thia appliaa 

particularly to thoaa dapoaita in which tha NgO contant in 

raw atat« ia aloaa to 50». tew Bagnasita in ita natural fora 

aannat ha iaduatrially procaaaad. For tachos logicai applica- 

tion it auat te rid of ita «arson dioxida contant.By hoat 

traataant it  ia tranaforaad into a aintarad for«. Only thia 

fora of aagnaaita haa an intaraatin« utility vaino,on which 

eeonoaic conoidaration« «an be baood.Por firing «egneeite, 

a««    aa« ka aas»   of rotary or ohaft kilna. 

Th« «agnatita raw aatarial should not have • high portion 

of C«O,3i02 and 1^0y Tha lavar tha portion of thoao adaix- 

turaa.tha higher tat utility valu« of th« raw aatarial.Raw 

»atari.la with • lowar than 40» contant of agC haTa littla 

tachnolagical valu«. Thay can be utiliaad «nly for infarlor 

Quality refraetoriee,which ,however,e«nn«t «aar th« transport 

caata «r faaa tha »©«petition. 

Th« aathod «f aining aagnaaita raw aatarial« daponda on 

th« g««l«gic«l e«nditione. Opon-caat aining ia r«coaa«nd«d 

in ¿Usee with a 1»OM avarwuroan and a ratio «f up to 
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3 cu.a. of stripping to 1 cu.«, of magnesite .Where this 

rotio is surpassed,underground mining becomes prefereble. 

In magnesite raw materia Is the form of dégradât ion 

during mining is of a great importance.I.» most case«, 

at le&at «ashing is necessary. 3efore washing,rat» magnesite 

must be dressed granulometricalLy. A more expensive method 

is dressing in heavy suspeneiona or floating. 

In recent years,many industrially advanead countries 

have engaged in obtaining magneaite from seawater.by a 

•ynthetic method.In this way they wiah to replaca natural 

magnesite.The advantage of thia method conaiata in the 

fact that the magnesite sinter thue obtained can attain 

a purity of up to 99.5% of mgO.The disadvantage liée in 

the high production costs and hamvy  capital investments. 

Therefore natural magne« i tea, insofar aa they are efficient- 

ly pure, prove to be more advantsgeoua even if the part 

of human labour in the manufacture of refractories is 

considerably higher. 

Owing to the fact that during the processing of raw 

magnesite into a inter 50* of its weight portion escapes 

into the atmoaphere,it ie preferable to treat the raw 

material on the spot or in the close vicinity ef the 

alae. Ihia place ahould have good communication with 

the processing plsnt or the consumer,or favourably situata* 

for export shipments. 
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On« can statt •• a principi« that wh«rsv«r th« op«rsting 

t«apsrsturs of an op n flam« continualI y «xce«da 800°C, 

usa auat bs aade of on« of th« basic typ«s of rsfracto- 

riss.Obviously,for low«r operating t«ap«ratur«s,inf«rior- 

-quality r«fractori«« will suffice.On« typ« is used for 

til«d etovee, and a totally different  for arc furnaces. 

Apart froa this basic consideration on« auat alao osar  in 

aind other criteria,such as the technological process, 

insulating proparties,dislectrical constants,etc.   In 

the acid open-hearth process for special silicon steel 

uee should be aade of a silica  Lining with an 3i02 content 

above 95*» whereaa for standard and alloy st««l,in which 

the apesenae of SiOj is und«sirabl«,th« furnaca lining should 

•• basis,that is froa aagneeiti «hapsa.Fireclay refractories 

are used for glsss furnaces,but the roofs are froa silica 

the ehsaisal pro par tie s of which sr« akin to thos« of th« 

glass batch« 

la principi«,one can deterain« the application of refracto- 

ries froa ths point of view of the t«aperatur« ranges stated 

in Chapter I. and of the industrial équipaient requiring 

refrastory linings as fsllowa . 

V ttaaa aad gas praduaars     - fireclay 

2/ Industrisl furaaess e.g. boilera,coabustion chaabers, 

lscoaotivss,tunnel and whsaUer furnaces in th« cereale 

indus try,heating flues of saoce gasas,chian«ys, etc., 

«her« taaparaturas do not asesad 1400°C - fireclay 

rafrasteriaa ara applicable. 

"M 1» Itallurav 
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a/ Blut furnacaa - firaalay 

b/ Cowpar «to»«» - fireclay,   silica 

c/ Qpen-haarth furnacaa:  all zona a axpoaad te haat atrasa 

or corrosion by acida art linad with sagnasit« /90*/, 

parta axpoaa    to lowar atraaa uudsr haat and tha 

contact linings ara sadt from firaclay rafractoriaa. 

d/ Oiyfan convartars ara linad with nasgnaaita,dolosit«, 

tar-do losita, or tha ir sodificationaj  tha contact 

liniOtT   ie fros flraalajr. 

a/ Ilactric furnsoaa    - oagnaaita  ,   tha roofs »predo- 

minantly fro« ailica or fireclay with a   al*t contant 

of al ialina 

f/ Pif iron oixara - me« ne e ita,firaclay 

1/ Foundry iadlas - firaclay . 

«/ goundriff #nd «n^n^arlng 

In addition to lininfa  liatad undar 3,tha followinf 

typsa of rafractoriaa ara uaad  : 

a/ Cupola furnacaa - firaclay 

W Haverbaratory furnacaa- safnaaita snd firaclay 

c/ Ilactric induction furnacaa - ssfuaaita and firaclay 

V C—nt works 

Mafnsaite  ia uaad in tha ainWrinf sons of rotary snd 

atisft furnacaa,in which ttaparaturta exceed 1400°C  , 

firaclay rafractoriaa ara appliad in tha othar iones« 

6/ Glaaa »or»,» 

In rabana rat iva pot and tank furnacaa  tha roof a snd 

tha  Jurn ira art fros eiUca /also sajjnaaita and fira- 

clay with high alucina contant/,  tha rsat fro« flrsslsy. 
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7/ Ott ' tog S9«f »9F»;f 

The  lining» of producer« and recuperators -from fireclay; 

in co.ce ovena the  lining« «re predominantly from ailica, 

tht contact walla from fireclay. 

3/ in« ;hfaU9; irvWn 

Where the lining ia exposed to aggressive influence«, 

nagnaaite or fireclay rafractoriaa are applied. 

9/ N9fKfrro"t ^^U^M 

- in the coppe:    industry 

- in tre lead and antimony industry 

- in the aluminium industry 

- in the nickel and tin industry 

use i« e*de of lining« fro« magnesite combinad with 

fireclay,  in ahaft and rotary furnaceò,convart«ra,raver- 

beratory and drum furnaces»mixers and refining furnaces. 

10/ Ifl the çonaujaar iRdu^ry 

in th« production of electric haat-storage «tova«, 

magnesite or firaelay rafractoriaa art usad. 

In the foregoing survey of th« applicability of refrac- 

taria« «a hare in Bind ehaped producta,i.e. brick«. 

Tabi« 1 giva« a survey of th« consumption of rafrac- 

toriaa by th« individual branchas of indue try in CM- 

cheelovakia during 1972. 

•afraetoriee are ara i labia alec in tha farm of looaa 

ramming materia la, coat Inge, mortar ,and refractory 

concrete. 

stertara repreecat about » of th« production of moulded 

refractor iea. Beaaing materiale, whicr. include alao 
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refractory concrete in dry or plastic form,  represent la 

fireclay refractories about 20-30% of the output of bricks, 

and in magnesite together with gunning     materiale as much as 

120 %    of moulded bricks. 

In the following chapters we shall di3cusa mainly the econo- 

mic aspects of the manufacture of moulded bricks,  and only 

in cases requiring special attention shall we deal with the 

production of refractory materials,notably with regard to 

magnesite refractories in which the ratio betweun moulded 

and unmoulded  products is of a decisive importance. 

TA3LE    1    - Domestic consumption by individual branches of 

industry in Czechoslovakia    /in 1972 / 

Industrial  branch Fireclay 

% 

Silica 

% 

Magnesite 
Brick*     Grain 

%                % 

l/Metellurgy 63.62 72.33 90.01        99.80 
2/Engineering 2.19 3.22 1.06 
3/lun- ferro us metals 0.75 - 0.10 
4/Fuel and  Power 0.56 - -                - 

5/Chemical  industry 1.17 5.20 0.54 
6/Cement and Lime 5.81 - 6.04        0.06 
7/Investment  plants 6.29 - -              - 
8/ Glass works 7.19 10.23 0.08 
9/ Ceramics  industry 3.40 6.20 1.97 

10/ Small consumers 9.02 2.82 0.20          0.14 

o t a 1 100.00 100.00 100.000 100.00 
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Ths analysis of the structure of consumption given in Table 1, 

illustrates also the öasic outlets for the individual types 

of refractories in various industrial branches.This struc- 

ture may be different in individual countries,depending 

on the proportional representation of the respective 

branches.One can however definitely state that the pre- 

dominant use of refractories concentrates on metallurgy. 

Other branches play no negligible role,  as can be seen in 

the case of fiieclaytand to a lesser degree of silica re- 

fractories. One should note the building materials and 

ceramics industries / itejis 6-9 in Table I /,in which the 

consumption of fireclay amounts to 22.7 %,and together with 

metallurgy    to 86.3 %,which represents the decisive part 

of tk*output of this kind of refractories. 

In silica refractories t..e predominant part of consumption 

is concentrated in metallurgy and the glu« * works /32.5%/i 

if wa add to this the ceramics industry,then the consumption 

of this group attains 3S.8 % »which is again the decisive 

part of industrial consumption. 

Mention should be mad« also of the production and consumption 

of dolomite or dead-burnt      lime as refractory materials,used 

for lining acid converters /LD/.Their application is modi- 

fied by the admixture of tar to prevent their high hygro- 

scopicity.Their share of the consumption in oxygen con» 

vertara is not negligible,since in some countries which 

do out ciitpo„e ui" tore suitable raw materials they are 

used up to 70-90 % for the ramming or lining of oxygen 

converters.Extremely pure magnesite bricks are applied 

to  the most exposed zones* 
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m   - Tfrf PfiVStfflttW PF TU B45K ggBgWUTON yRAHCHK Of 

RPRACTORY MATERIALS 

in the preceding chapter we have shown that farro us metellurgy 

is tha aain constatar of refractories in all industrially ad» 

vanead countries.Ita davalopaant influences the growth of 

the other branches of tha national economy,beginning with 

engineering and chemistry and ending with the development 

of tha services and the consumer industry,If the individual 

branches of the national economy are to develop with the 

aid of the construction of indue trial plants, priority should 

be given to the development of tha power,engineering and 

building industries. Power and construction materiale are 

the prerequieite8 for tha development of the remaining 

branches of industry« 

A/ Tha development of ferrous metallurgy 

Our century ia characterised by the etriking growth of ferroua 

metallurgy. A comparison of data on the world's   eteel output 

from 1870 to 1970 will giva us tha following pictureA/» 

 Ifjr iUitona |ear »ÜiJífiBl. 

1870 11 
1880 U 1930 99 
1890 25 1940 126 
1900 37 1950 190 
1910 58 I960 341 
1920 65 1970 592 

A/   Cordée W., Hamburg - Stahl und liaan , No. 14/1971 
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In I960 t!ìe per capita steel production in the world was 

136  kg,   in 1970 it was already 151 kg,but  in some countries 

it rose more steeply,   e.g.  in Sweden to 673 kg.,  in Czecho- 

slovakia 662 leg,and i;< Japan 620 leg. 

Taking into consideration t .e trend in steel consumption 

ve may assume -according to certain author and sources 

/Prof. Manuelli,  Italy, in the US Steel Bulletin ,1970, 

in the Czech magazine Hutnické listy No.lO/70/and notably 

according to the worka of Prof.A.S. 3urasov /,the 

following per capita,specific steelconsumption    in the 

world  : 

Y    *    *    r 1970 1980 1990     2QOO 

Per capita,specific steel 
consumption in kg. 1!?1 196 250       321 

On the basis of the n.moer of inhabitants we calculate 

the probable steel  production    in the world till 1990, 

as shown in Graph I. 

As the trend of the specific consumption of refractories 

for the individual metallurgical processes is varied,we 

examine the development of these processes from the point 

of view of their share  in world steel product ion.The data 

thus gained are importantes converter ,'LD/ show 

a considerably lower consumption of refractories when 

compared with open-hearth processes* For comparison, 

we quote examples from two large steelworks in Czecho- 

slovakia, in 1970: 

*    Biulleten inostrannoj KomerCeskoj informaci!, No. 2/71 
Moskva 
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14.28 1.96 

1.29 6.3 

12.26 11.6 

0.1 0.0 
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Open-hearth ** ID        •• 
Typ« furnacaa converter» 

Magnesite bricks kg/t. 

Magnesite loose materials " 

Fireclay bricks and materials        " 

Silica bricks and mortar " 

•+ These data do not include the consumption in blast fur 
naces,coking plants,rolling mills ond related branches. 

These practical experiences show that the consumption of re- 

fractories in LD oxygen converters is rapidly decreasing. 

This is due to the fact that the ateel melting proceas in 

oxygen converters laats 29-53 minutes,while in open-hearth 

furnaces  it takes 4-6 hour s, de pending on the capacity of 

the furnace unit. 

Considering the trend of ateel production in oxygen conver- 

ters one would assume that the existing production capacities 

of refractories could suffice for a long period ahead.But 

this is not so.On the on* hand,there is a steady growth in 

abaoluta steel production / see Qraph I /. and on the other, 

on« muat consider the rola of metal scrap in the technology 

of steel production.Scrap ia more abundant in industrially 

advanced countries.  Its share in the production of new ateel 

amo ant a in certain countriae up to 30 - 40 ft. *hia ia due 

to the rapid innovation of the existing industrial potential 

and to the introduction of ne# products or the  liquidation 

of technically and economically outdated factorías. 

As oxygen converter« parait to proceaa only about 22% of 

the cold metal charge /scrap and alloys/, it ia desirable to 

develop auch proceaaes that make poaaibla a higher utili- 

sation of the cold metal charge and at the »»am enaur« alao 
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th« production of hi»-h«r-qu«lity »Uml.Ttmm    —-i-n   ar# 

«et by th« .t..i production proc«.,  in Metric fuma««. 

which can work with 95* of th. cold ««tal char^/acrap/. 

C^Mii.riac th««« condition« w« confront our aa«u«ption« 

with th«  d.t. publi.h.d  by l.adin* «xp«rt« and inatituW. 

and plot graph II which «how.,  that  in oxyg.n   «mrttii 

th« point of infection app«ar« around 19ÛO,«nd th« tran- 

sition point b«tw«en 1985-1990. Thia do.a not mm .a t;.«t 

st««l production in oxyg.fc conv«rt«r. will d«cr««««, 

but only it. «har. in th« total production will di.iniah, 

which r.fl«ct« a «tructur.i chang. in «f«l production in 

diff«r.nt T«..«1. /furnace /. Thi. information i. T.ry 

important fro. ti.« point of vi«w of th« d.v.lopa«nt of 

th« conniption of r«fr.ctori.o .sine« th.ir .pacify «a». 

•option in «l«ctric furnac««  is «ub.tanti.lly high.r thao 

in U) converter«. 

Ut ua quot« an «xaapl« t.om an «l.ctric at.«lwork. in 

Ca«choslovakia in I9701 

Typ« 
Ilfcctric fur^c«« 

-- m to/\. of nm 
1/ Magne«it« brick« _ . 

2/ Mogncait« loo«« •at.rial« 24#0 

V Fir«clay brick« and «et«rial« M#2 

4/ Silica r«fractori«« . , 

lV.n in th« ca.« of oiyg.n ••nw.rture.con.truotion.l .faan- 

ft. point to blowing <«yg«n fro« b«iow,thortby «ipoaioj 

tp corro.ion ,to a i.r<ì«r «t.nt,conto«t rafroatori.., 

which r.,ult. in th«ir incrooood con.wi«ptiou. 

îuvhII^^,,  th# Pr,Mnt di*c°nti*^*- Wa will «rad*. 
y ^ *" t0   ""«->«• ~,*ich will roauu T^^ 
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coat- savinga so that  tht share of the conavapt ion of 

refr^aioriee w.ll not play auch a dacia ¡va role  in tha 

production coats of ateelworo. 

For oetter orientation we  list jelow  the a^ecific  consump- 

tion of refractories in metallur^icEl-en^ineering ateel 

production  i.. Czechoslovakia   in 1971   ; 

—I-JLP.f  5«¿Í¿.¿r.5ÍÍÍ¿. 

Fireclay and morter 

Silica 

Magnesite /bricks / 

Magnesite loosa materials 

1.64 

12.40 

14.60 

àaR t<4 of yjftff ç«rt- 
B/ The development of cement 

aie branchia 

Cement is becoming more  and ¡nor« important all over the 

world,both for road construction und  the  building of houses 

ana   industrial   pUnta.  3y  the  end of  this century, ti.« pre- 

sent world  population will have doubled.This   :eterainee 

the manufacture of ell  types of goods,whether capitel or 

'or consumption. 

The  present  Development  of production follows,*ita si ¿.it 

-ieviatioas,   so closely the curve of steel production that 

we can state  that Graph  I.   is  valid  also for c.aant produc- 

tion with tht difference  that around  19oC it will exceed 

it and show an increased  pace  uy 2-3 %. 

The present apecific consuap,ion of refrt»ctorisc   i.t rela- 

tion to cement output in Czechoslovakia in I97; is as follows: 
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Refractor^  tnatarial Ce ait at   ic^/t. 

*ag..tsit 3 
rirtcla,y /incl. i..aulatin¿ materials 

and nortars/ 

i. tv 

As   tht dtttrmioat ion of  ta.«  oonsumption,notably   of firt- 

clay  in th«  other ore;.ch«t   of t t nation! #cono,iv,io 

very difficult,and »ouli   J«   o«yond  tht    'raœa  of  this   Uc- 

ture,l«t  ut, assume that   tnast   oranchaa  of   iatwatry util»« 

about :>J1 * of t t doaitstic  co..su/tpt ioi.. 

- fJw:iJ.uiJ ii^ffig       " 

*/       Proiuctior,  coatf 

fhtn txfaainirvj tht production proctaa  in  tha  broadtr 

aocisl-production rtiatio  a we auat nacttsarily arriva et 

tht  conclusion that far sucitty only  auch a production is 

dasirablt which lulfil« two basic critaria.na«*!,,   it  it 

^ if tfUYl - in tlit  atnst  that    ky itautilit> valuta 

tht production aatisfias aoci  i, individual or indus- 

trial roquirtaanta, 

2/ t89nw4ila-^ tht atri.*  that tht production fund» 

a pant on reproduction prova profilatola. 

In this conaidaration *•  laavt out thost raquiraaanta of 

tha «tata which art aaaaurad fey other crittri*. 

Production cesta art tioaaly linkad with prieaa both for 

tha purchaatd raw aattriala and aarvicts and th# aarttt 

prieaa  ¡t finiehad producta.Tha difftreoet oatwatn aarktt 

priaaa and production cotta rapratanta profit/groae profit/, 

•nd ita ratio ta tht production funda indica tat th* profi- 

tability of tha Utt«r,i.t.  tha aaount of iattrtat theyviau. 
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in tha production proc«aa.Thi* rata auat ba highar than 

tha avara^a rat« of capital intarast in tha givan country. 

Th» devalopment of production coata in avary induatri- 

al country raflacta  i 

1/ tha  lavai    /eia« and   aaaqvaey /    of production funda 

2/ tha  dagr«« and lavai of tha organiaation of tha 

pro luetion procaas. 

Thia apjliaa  in ganaral alao to tha rafractoriaa induatry. 

Undar tha  tara "lavai of production funda" w« undaratand 

production Man« and working eapital,aapacially tha ir in- 

fluanca on tha atructura of aanufacturing coata,tha daaanda 

for tha ir procuring and aaintananc¿,yiaid of iataraat and 

profitability. A high organic atructura,i.a.  tha ratie of 

t chnological aaana of production to conatructional, raaulta 

in incraaaed efficiency   of productian. 

Th« production aaana r«pr«aant th« suma apant on capital 

inv«staanta   in aining or procaaa i iig planta.forking capita: 

is spant on ail kind, of auppliae r«quirad for «a«uring 

th« procaaa of production /raproduction/.Qnly a autual 

intarralation - ayabioaia - of theaa two aak« poaaibla tha 

focial production procaaa. 1« apaak of tha lavai sf invaat- 

•«nt funda laaaauaa invaatiaant Madia tha«a«lvaa nava tha ir 

tachnological and conatructional character. Thair autaal 

raiatien indicata« th.  aliara of iavaatutanta i., production 

coata.They rw  .-«aant d«pr«clatiou.Th« aaount af d«pr«ela- 

tion dap#nda an th« physical durability of tha tachnolagi- 

eal aquiptaant and tha Ufa of tha building* ana planta. 
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Tht ratio  between investment coats snd average annual de- 

preciation  indicates th« economic lift of   investments.They 

•how in «hat  time the   investments rtturn   inespective of 

the profit. 

The iii«  of th«  second  part  uf production  funds  i.e.the 

working funds     is deterainei  by the df6re«  «nd the  level 

of orfani «at ion. If the  production is organise i so t at   it 

is not necessary to create  lar^t reserves  of rew materia La 

or to keep  large eupplies  of spare parts  or supplie, of 

finished  pro iucts,then  lesa working capital   is needed, 

which Mini   lower financial  costs /interests/. 

The level  of organisation points,among others,also to 

what extent   ther* exist   in the  product ion  control points 

which prevent  the entry of  inferior-quality ra»  mater ala 

into the  production process,thua «liminat waste at 

the earliest   btag..  The  observation of t   eue  principles 

result in  t  e  attainment of a good reputation which ia 

a prerequisite  of success  in •anufacture.The  1. v^l of 

organisation reflects,how  instructions  reach down to th« 

working plact,hov the  control of the   instructions  is 

organise i,how  the records are kapt.etc.  These  seemingly 

unUportant uatters become  reflect-.¿d   in  t  «   oroJaction 

costa. 

The structure   >f production co = ts dependa  on tn.  techno- 

logical  1«gr«.   of t a   producticn.Mining costs have a struc- 

ture that  diffars fro« those of the production of finished 

goods /bricks/. 

In lining;  ,whic , must  be organised  in accor iance with t-.e 

n turai conditions,  the  raw «aterial do«^  not enter  in tr.e 

costa, onlj auch «ateríais as *xol„. ives,   tiabering,  tc. 
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An  important  itea  is represented by geologici preparatory 

work and overburden ramoval which are bracketed under "other 

coats ". A campariaon of the ti end of production costa 

of mining refractory clays, qwt.it,   and aagne.ite is given 

in Table : whic^. characterise the structure of ainL* 

aoejta  in selected planta   in Czechoslovakia. 

Tabla 3 shows the structure of the coate of ^lllfjfaf m- 

aHÜt in heavy euapeusions, and the productian costs of 

aaguesite sinter in rotary and ehaft furnaces .In the case 

of haavy suspensions,only te structuxe of processing costs 

is given,and the expenses for material represent  predomi- 

nantly the costs of ferroailicium /FeSi/.I» th. production 

of Bagnai ite sinter oae ahould note the  large difference 

of raw material coats.  This id due to the fact that rotary 

furnacee are charged with raw materiale proceaaed in heavy 

auspeaaiona.that  ia  thüt  the raw material coeta  include 

eleo  the costs of mining and prooeMil¥t, +iÊk im Mt th# 

eaaa of shaft furnaces    where they reflect only the mining 

costa. 
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T8ble 4  shows the structure of th¿  manufactura  of silica 

and fireclay brk..<s   in two  quality  eroups,  &;;d  jf Tiagnesit«: 

burnt,chemically-bonded   ,   and the  production of tar-iaagnc— 

site  blocks.  The highest raw material costs are  in che- 

mically bonded,metal-clad magnetite  bricss. The metal 

cosing  is  specially  prepared arid then  simultaneously 

pressed with the magnesite mass. 

Noteworthy sre the  transportation costs  of silica  bricks. 

The factory  to which the data refer exported J5% of its 

output,consequently it had increased expenses for packing 

and transportation. 

The data on fireclay bricks refer to two different facto- 

ries.The factory producing high-alumi.;a  bricks /with an 

Al-O-j content of up to 65% / is one of the modern works 

with a high structure of production funds and modern 

organisât ion, while the other factory producing standard 

fireclay refractories dates from the first   half of this 

century;  consequently the percentage of depreciation is 

low. 

All the data refer to the level of structure in 1972 

B/ Technical-economical indaxea 

The structural pattern of production coata indicates th« 

proportional representation of tht individual types of 

coata  in the total coata. It does not give,however,a 

sufficient idea about the size expreaeed in currency valut. 

Therefor« we supplement the analyaie with technical-aco- 

nomic  indexée which reflect consumption par unit 
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of output or time. These values supplement and extend the 

iiea about t:.e organic structure of the basic funds,the 

consumption of energ,, of al' sind, as well as  tnat of 

humen labour per output u:»it.They indicate how much 

live human labour is require for „roducing a unit in 

a certain technological degree. 

Table 5 shows synthetic indexes for .sining acceding to 

the kind of refractory raw material» 

Table 6 gives indexes for magnesite sinter.Three types 

of furnaces hev« been selected. 

Shaft furnaces are most advantageous from uhe point of 

view of overfiring.but least favourable as regards capo- 

city, as the basic investment costs per 1 cu.m. are the 

highest. From the point of view of tict efficiency they 

show the fewest breakdowns and yield therefore the greatest 

advantages .rom the point of view of repair costs. 

Cement rotary furnaces 

They make for mass production,but their coefficient of 

overfiring /raw material consumption/ is unfavourable} 

tney produce a vast amount of duat and from the point of 
ar« 

view of energy Aese advantageous than shaft furnaces,on 

the other hand the basic investment costs /i.e. the costs 

per 1 ton output or 1 cu.m. capacity/ are lower than 

in shaft furnaces. 
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Rotary furnaoea with lepol a-ati 

Their aìvantage coneiate in their larga capacity and only 

from tha point of view of Muergy ara thay «ora favourable 

than the etandard cernant or ahaft furnaoea. Tha mainte- 

nance costs are higher. Thay ara technically more com- 

plex and have a lower tima efficiency than ahaft furnacee. 

Owing to their large output and low conaumption of energy 

they are used with advantage. 

Table 7 shows the most complex proceaa in tha refractoriee 

induatry from the pointa of view of organiaation and tech- 

nology! applied in the manufacture of fireclay,ailica arid 

magnesite bricke. 

The set of technical-economic indexée and tha atrueture 

of production costa provide a complete picture about the 

technical and organisetional level of .aanufacture in 

the respect iv» type of refraotoriea. 
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Tha prie«« d«p«nd on th« aortal for« of tha stata and 

on whathor  thay davtlup within th« stata frontiers by a 

fraa formation oooad on production coat«,or ara rafulatad 

by tha pria«- flxlaf organa of tha atata. Tha d«cond for« 

i« "ora widaly «prod  .Thar«fora,wa cannot spoak with auf- 

ficiant authority of pricas within national frontiera. 

Of graatar ioportanca ara tha p* icas that ara forcar] on 

tha do« to Wo /world/oorkata.Th«  prieaa of rafraatariM 

ara aat   quotad at stack anthafajaa.Thay de*alop in  th«ir 

own woy. fa  inclina to tha opinion that th«ra  is no uni- 

fied world prie« / ther« «xiat two world acorto« i c aya tans, 

tha socialist and tha capitalist /. W« think that ona 

should tak« for world pria«« thos« at whieh docisivo •»- 

nufocturara aali thair products to dacia iva BOT tat«.Tha 

latter or«  %*—  with on odyanood a^onoay  , out without 

tha row aotariala   naadad for the production of tha 

•naaidity in qua«tion.A da«i«iv« sjonufacturer ia ono 

dlapoainf of larga row aotarial rooouroos and obligad 

to rooiiaa tha frooter port of hia output on tha foroijn 

amrkoto of thooo eountrioo which lock L. row aotarialo. 

I« IXoropoon eofiéltionofthio aopllaa to Swodon and tha 

'••••»l l«poblic of Ooraofiv ,oo for oo rofroetreioo or« 

cano «mal. ThU ti saio«   it valid prioorily a« r*gor*« 

•a«noolta products, but to ooao oxtont alaa far flrooisj 

•Hit« rofroctorioo. 
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Qna should  baar in mina alao tht buying condition« nnd 

tha axportar'a    chargaa /euato« dutita,tranaportation 

coata,co«mis»ions,rtbeti»8,atc./,aa individual  counti las 

buy OB difarant cenditiona.AdT«ntag«oua pricaa ara not 

•lway«  profitablt onas. 

Tha d if Tarane« batw«*a production cotta and aal ling prica 

indicataa tha profit ,and tha lattar'§   ralation to tha 

eoata T9tl*«t» tha profitability of tha product ion,how 

iaono«ia*lljr ani «ffciantly  it is run. 

For a—parlaon va giva hará tha pricaa of r»fr««tori«« 

«a tha éaeiaiva Buropaan aarkata. 

l/Ii£tJiU */Th« Paiaral »«publi« of Oaraany buy« 

on tha condition" Fraa ta tha 

•/•»«dan buya      "frta factory • 

fHOaraany 

Standard bricka 

by« 

by« 

Al» a.ó 

A1203 Fri«« 

up to 4» 428.40 

48 471.60 

42 482.40 

48 525.60 

âljO, 
HbT Ai 

«P to 42* 400 

•5 -JO »•4-1200 

42 HJ 

*5 -to •25-1625 

I $ • 4.275 Ikr /. 
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:/ ¿ugiià /*• «xport g-^e-j prelomL-ian» 1¿- t., J t^i, v."uch <;.oe. 

not manufacture silica an has to re _, ou imports/ 

Sha pad     riessi   ^Garoanj  /"free  to  cust.V      DM 4o„ 

Swadaii /"Fret Tre lit borg"/ Jìcr .,^-434 

3/ M3SEHI 

Htrt •»•   indietta tht  pricts for PR Garatny only, which 

with  its  production 0." about   y. million  tuns of dUti 

is an  important conauaai-  that  1- cka  ita own resourcts 

of raw mataría Is.Tht  largast  exportar  ia Austria whost 

pricae ear.  bt conaidartd aa deem•     for  this commo- 

dity. Thay »ay  difar in  individuel countriaa, but ta- 

aantiall^   thay follow the  pricts of aagntoite  products 

on tht laat Gtraan aarktt. 

y    p    * Avtra^ü priej 
 CM /t. 

a/aagnaaita bricka /ahapad/ 794.00 

B/Higûaaita/granulatad/-brickaaktr8'grada      350.70 

t/Slagnasitt/granu'.atad/-3tttLTiaxäraV.rad.       265. oO 

Qaraan cuatoaara buy on tht condition "7rae to  t a cuatoatr". 

Oranulatad «at tria la art not aubjact to «mat— dut ias which 

for ahapad brick» aaount to an avaraga of DU 44  p«r ton. 

Frtight ehargaa in tht Jtdaral Rtpublic of Qtraany art 

on tha avtragt HI I5 par ton. In addition,ont haa to cal- 

culât« with a 6* eoamiasion for tat «gant. 

Froaj tha point of vi»» 3f production coata and pricaa on 

foraifn »areata and of tha davalopaant of production coat« 

in Caachoalovakia «« «an obaarva • varying trand in pro- 

fitability i.a.in tha ratio bttwt.n profit and total co.ta. 



a/ attlni 

Tha quality of tha rafractoriaa produaad i* daciaiva for 

tha ir sal«. Common typaa of firaclay rafractoriaa ara 

not  in graat damand.aa avary country haa cartain raw 

aatsrial dapo ita o.. tha baaia of which it can davalop 

their (manufactura. Tha MM appliaa alao to ailica.aiagna- 

•ita occupias a position of its own.ainaa tha natural 

aources of pura magnaaita ara comparât ivaly rara. 

Conauaara ara intaras tal  in high-duality rafractoriaa. 

In tha caaa of firaclay rafractoriaa tha damand ia for 

producta with an ALO, contant abova 49»,  ailiaa producta 

ahould hava a low apadfic denaity  ,within tha ranca of 

2.35 - 2.37 g/c.c«.,whila aagnaaita ahould haya a high 

MgO contant /abova 96V, low poroaity and high aoftaning 

point / 1750°C /. 

Taking into coneidarstion tna abova daoanda ona can datar- 

ai in« tha ranga of tha diatanaa of axport aarkata.aaauaiag 

comparativaly good tranaport routaa, aa follow«  t 

aatUll. af.f\  wlltaftwl 

Standard J50 - 300 ka 

High 1000 -2200 ka 

Spadai 4000 -500C ka 

Ta can consider aa apacial quality tha following typa^i 

aaltad aagnasita,ailicoocarbiaa,aynthatic aullita, 

corroaion-raaistant    rafaactoriaa.snd aatariala with 

a high contant of tha baaic ainaral. 

In aoaa casas, trana.xH-tat ion coata or tna pro tact iva dutiaa 

of tha importing country aay oacoaa daciaiva factura. 
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Bearing the above con« i deration« in Bind,any potaatial 

aanufactur«r auet carefully weigh in th« firat  !••*•••• 

ih« RNii »f hi»      own country  in relation to  tha  aituation 

of tha raw »atari«! baat and th« conditiona in tr.e neigh- 

bouring eountrie« which aay aerve aa an outiat  .Inter- 

continental trada i« faaaibla only  if tha relatior» betwaen 

production coata and prieaa ara euch aa to anaura tha yield 

of an adäquat« Manufacturer'a    profit. Bartar deal« fom 

a d if far ant category of buainaaa relatione. 

TT. iMtiarr ::QHDITIüNS 

Oaf ora deciding on inveataaate on« ahould inweatigate 

tha following aaaic iaauaai 

a/raw aaterial reeoureee, tha ir quality and tha ainiag 

conditiona 

b/tha aarket deaanda aa regarde quantity and quality 

c/approiiaaU ruede of capital investaento and tha 

profitability of tha antarpriaa 

Ta    prevent an aconeaic fai Iura one ha« to etudy thaaa 

quaationa with regard ta th« objective conditiona of tha 

country in which tha aanufeeture ia ta ba eetaaliehad. 

In tha ahaptar w« ahould lina ta touch upan two qaeetieaas 

a/rroepaetiv« needo af rafreatoriee 

b/Inveetaant aaata 

»• Iraaaavtiwa aeeéa of rtfrwitaritt 

If any inweator in tha rafraatoriaa indue try  ia ta haw« 

a baaic aacurity   aa regarda conauaatUn and tha aituatian 

on tha aarket,he auet ba familiar with aast fundamental 

praraauiaita,naaaly  ¡.ha praapactive Mede for hia refraato- 

rlea,viewed frea tha broeaeet aapacta. 
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li. Gratti  I we have shown tho  trend  in steel production 

m th« world.  fho growth  in output per decade  is as  fol Lows: 

1^'ü -   19 v 2^1 «illiua   ton« 

10/C  -   LQX ju3       " " 

19 C  -   1990 520       " " 

In the preceding  chapter* wt have   uidicatwd   i hat  the 
refractory 

consunption of    /    -mataríais  varies  according to  the 

ttchi o logical  processes and ahows s o met ime« a rapidly, 

sometíales a gradually decreasing tendency.  Tina  is due 

to  the continuous   iapruveaent of their quelity.Thua,for 

instance, in Czechoslovsitie t e  specific consumption o.' 

»agi.esite  bricks    i« open-he rth furnace«    fell fro« 14.2 

kg/t. of ateel   in  19>/,     to lj.j kg/t.in 1970, and that 

of magnesite materials  dropped  in tne  «aae period fron 

20.-, fcg/t.   to 14.It» *g/t. of steel. The reduced consuap- 

tio.   or fireclay  uricke  is compensated  by an  increase in 

the consumption  of mfterials and refractory  concrete. 

Silica shows a Aeadily  decreaaing trend    and  its 

pr spec ti ve  use       will  be  in coking plants,   electric 

furnace lids,and   in glass furnace«. 

Graph II.  shows   the  trend of staci production according 

to the individuali forging procaasee. 

Taking into consideration the decreasing trend in the 

specific consumption of refrac torio«  in different forging 

processe in relation to the absolute output at the 

nd of the respective decades,we can astimate the appro»i- 

mat« needs of t  »  individual type« of refrac to ri «a ,aa follow»* 

It^.á.Mckái - 3tudy of the  long-tor« development of the 
magnesite industry  up to the yemr 2000. 
Interprojeät JfcaUce - 5as»V 1971. 
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1970 193o 19?0 

l/Fireclay  oricks * 6j Go „9 

2/Fireclay nutterifils * di bj . > 

3/Silica   brides % ,4 /W 

4/Ma^ riedite   bricks jb 7j "ìcj Ih 

5/Magne3  te materials 
/i.ici.burnt dolomite/        % 99              °9         9-ai- 

The  remits of the Calculations are given  i., Tyble   ò 

which  indicate    »l»o the probable yearly increase  oí 

production  in the world.  For orientation we è>i-Vfc!  also 

data  on the  anticipated  trend  of tt.j specific  consump- 

tion per  I ton of steel.As far as the latter   is concerned 

we shouli   like to point out  that  the consumption refers 

to the complete technological  cycle oí' etetl  ,.ro<1uct ior., 

i.e.fro« blast furnaces,coking pia ts up to rollir^ tanfi 

the respective eoaking pita and  annealing furnaces. 

"everthe leas, these data aay difrer froa reality, partly 

owing to  th«  trend in 3teel output / a slighter growth 

in the firat years of the decade/ and the inte  sity  in 

the growth of technical progress.This diff rince can be 

estimated to aaount to - 12*. 

/For i Hue tra tien we quote the  following example   : 

•igeriafif it increaaes her steel output  by  I99u 

to 4 Billion tons e year,   will require  1^1,oOO t. 

ef refractories yearly,according to our estimates. 

Her populetion should by then increut  to  125 «illion. 

•ai the anticipate* proeXtction of steel would be >2 kg 

per heeri.    That is very  little !    /. 
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0/ Investment coiti 

The question of investment costs is as important as 

the familiarity with th« markets.Investments that can- 

not be obtained from the resources of th« national in- 

come or the national budget    must yield capital. Such 

resources burden the production costs not only with 

dépréciât ion, but also with the interest rate.There- 

fore, the main efforts should be focused on places in 

which the profitability of the production funds would 

be the highest. These question have been dealt with in 

the ehepter on production coats. 

Here we wieh to touch upon the specific  laveelmeat 

costa,   i.e. those that muet be invested in on» ton of 

output. 
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Tabla 8 - Anticipatad absoluta growth of rafractorits 

output ia tht world till 1980 and 1990 ,«nd 

Total      Incraase       Annual 
output   par dacada    inoraaaa 
lOOOt.    l,OOOt. l,000t. 

Spacific 
consumption 
leg/1.of staal 

1. 2. 3. 

A/atiftiâ 

l/Tlr^clay 
1970 
I960 
1990 

2/iiUSl 
1970 
1980 
1990 

""TaunuUt 
1970 
1980 
1990 

191730 
26v2$0 
33,600 

1,430 
1,900 
2,500 

4,400 
4,620 
7,550 

6520 
7350 

470 
600 

220 
930 

652 
735 

47 
60 

22 
93 

21.00 
16.50 
13.20 

1.30 
1.10 
0.9o 

5.44 
3.85 
4.04 

fji», 'i»r m 
1990 13,160 

670 
3600 

67 
360 

9.70 
9.00 
8.00 

2/HMB 
-r>rn« 
1970 
1900 
1990 

6,350 

7,800 
11,200 

530 
3320 

53 
332 

10.63 

8.67 
7.80 
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As this lecture cannot deal with all the characteristics 

of investing and investment policy, reference will be 

made to the size of the specific investment costs ac- 

cording to individual comprehensive technological phases, 

according to the conditions as they developed in invest- 

ment activities in Czechoslovakia. 

Tha specific  investment costs iepend on the size of the 

erected capacities,on the technical «quipment of the 

plants,on the proportional representation of constructi- 

onal and technological    investments,on the price of sup- 

plies  ,and on the location of the works/ terrain/. 

The specific investment coste for mines /SIC/   refar 

to an output of 60,000 t. per year,with full mechanisation 

of the mining, loading and renoval. 

Percentage of SIC 

7.60 
9.50 

i/nUalag   , 
-reiTiictory clays 
-quarxzites 
-magnesites 
a/open-cast/cap.500,00OT/year    14.50 
b/deep / " 1250,000      " 9.35 

2/Drfasing 
Magnesite raw materials 

/capacity:  1250,000 t/yr. 
charge/        3.30 

Magnetite 
î^2ut5ryj.

furnac,8/2*°»°°° Vyr/40.00 
b/Shaft fur;*ceo / 15,000    "/ 47.60 

4/lfrickworka 

gl 
constructional 

rireclay /60.000 t/yr/ 
Silica /35,000 • / 

Magnesite /SQ.OOO    "    / 

144.20 
123.00 

136.20 

50.4 
59.0 

73.5 
43.5 

49.6 

33.2 

48.7 
22.8 

37.2 
57.8 

3i.l 
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Tbt percentage of constructional investments art given because 

thair amount depends on tha gtographloal loaation of tha plann ad 

investment and on tha altituda. Tha most advantageous conditions 

for investment ara between 30° - 45° of latitude. In ragions 

nearer to tha equator one must reckon with inoreased oosts of 

sir-conditioning. High-lying regions have the disadvantage of 

higher consumption of energy and require lnsulsted buildings 

for tha winter period, 

tae oan therafore atata tha prinoiple that the pero an tag e of 

technological investments «ay be considered ae cenatent, while 

oonstructionml requirements ohange with tha latitude. Ooosequant« 

ly, the data about opacifie inveetment costs regarding tha lati- 

tudes 49 • 51* ara valid only insofar the technological invest- 

ments remain «ouatant, while the leva! of technical equipment 

and the technological desande may te a eertein extant influenae 

their amount. 

The percentage ef constructions! eosts in open-oast mines 

inoludee also tha inveetnent caste of «tripping, during tarn 

opening of the mine. 

The data given in this chapter oan help to detersine the appro- 

ximate lnveotaente naadad far tat eeaatruetion ef the plannad 

eapaaitlas. Te«hnolo«ioal P*»««MM ani paauliartlee ehould, 

of oouree, ba raapastad, 

A Mr« praciee de terminati an «f the nee aa easy iaveetamnt« and 

anrklng ««pitia, thmt ie the predasti« fwd «en be «peeifled 

«I? U an inva«tsj«nt etumy, «Mali «am *• «labarated «nly ft» 

« «jmmlifiat ans emj«rl«n««« »r«>«tl*s 



The purpoae of tht  l«ctur«  vae to fivt • coapreaenaive 

vi«« of th« r«afr«ctori«3   induatry,notably  in   its re- 

leation to  ita aain   www, th« f«rroua »«tajllurfy «Ad 

at««l worka. Th« d«v«l pacnt of at««l production is d«alt 

with at length to «lucidata  th« concluaiona concerning 

th« quantitativ« output of th« individual typea of re- 

fractory aat«riala,in dependence un th« Kinds of forging 

procaaaaa. 

A fraatar aaount of technical data is pree«nted  to  lllaa- 

trata th« influença of «conoaic factora. leonoaiea a Iva ya 

raflaet tachnolofical procaaaaa at a certain levai of 

th« applied techniee and the organisation of prod uà tien 

factora . The lecture haa atteapted te elaborata this 

i dea .43*1 y   a dots i led know lodge of the technological pro- 

ceeaea «a» eerv« aa an adequate basis for a prognosis la 

eeonoaiee. 

The quaetiona of priées and  invtstoant coata are elabora- 

ted to auch an extent aa to provide inpulaee for a gase- 

rai eaanoaic evaluation of the naeesser* üiveataent easts 

and at the eaae tiaa also an idea of the   »refitaailitr 

of the reproduction of aanufacture. 

«a bave attempted to «uaaaris« tue «xperieaaaa fra« the 

•»aufnature of refractoriaa  in Cae che« levatoia ani provide 

a «on tri but loa to their furtaar development or appli- 

cation in eeonaaie and teaamieal eeaaia»rati«aa 

solution«. 
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