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Public debates on matters of economy are often con-
cerned with the following questions: should basic indus-
try be revived and in which direction should its further
development go, and also, how is the integrity of the basic
and metal-working industries to be achieved to result in
recognizable products for the global market. Although
several tendencies are discernible in that context, gener-
ally, they do not promise a big step forward as far as eco-
nomic activities are concerned. Evidently, a change of
approach to Croatian economic development is called for.
Without urgent and extensive transformation the current
level of production cannot meet the needs of the society,
especially concerning work and quality of life in general.
Today, knowledge and the supporting technologies are
basic resources on which social welfare of the developed
countries rests. Scientific collaboration between those
countries becomes key element of their social develop-
ment. In addition, it greatly increases the likelihood of
achieving relevant results. The propelling force of science
is usually recognized in a growing proportion of technol-
ogy-oriented research projects and in the setting up of re-
search laboratories directly linked to industry, that is of
industry-based institutes. The ultimate outcome is enhanced
coordination and permeation of diverse scientific depart-
ments both at national and international levels.

Contrary to such worldwide trends Croatia has come
to witness discontinuation of numerous industrial institutes
including the Institute for Metallurgy in Sisak. The fifties
and the sixties of the past century, the years marked by
intensive industrial development, saw the foundation of a
number of technical colleges. In Sisak, the Department
for Metallurgy of the Faculty of Technology, University
of Zagreb was opened in 1960, followed by the Institute
for Metallurgy in 1961. The first issue of the journal “Met-
allurgy” was published as early as in 1962. The current
year proudly marks the fortieth anniversary of the journal.
The initiatives for laying the foundation to university edu-
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Cesto se u javnim raspravama o gospodarstvu javljaju
dvoumljenja o tome da li ozivjeti bazi¢nu industriju i kako
dalje usmjeriti njezin razvoj, te kako posti¢i unutrasnju
integriranost bazi¢ne i metalopreradivacke industrije ¢iji bi
rezultat bili prepoznatljivi proizvodi na globalnom trzistu.
U tom kontekstu naslucuje se nekoliko tendencija koje
uglavnom ne nude pomak prema veéim gospodarskim
aktivnostima. Da se nesto treba mijenjati u pristupu razvoju
hrvatskog gospodarstva - to je oCigledno. Bez hitnih i
opseznih promjena u pristupu razvoju sadasnja razina
stvaranja ne omoguc¢ava zadovoljavanje drustvenih potreba,
osobito u podrucju rada i opce kvalitete zivota. Znanje i
prateca tehnoloska rjeSenja danas su temeljni resurs na kojem
pociva drustveno blagostanje razvijenih zemalja. Znanstvena
suradnja izmedu tih zemalja postaje kljucni element njihovog
drustvenog razvoja. Pored toga, suradnja bitno povecava
vjerojatnost relevantnih rezultata. Pokretacka razina znanosti
obi¢no se prepoznaje u sve vecem udjelu istrazivanja usmje-
renih na tehnoloski razvoj, nastajanjem istrazivackih labora-
torija izravno vezanih za proizvodnju, odnosno industrijskih
instituta. Konac¢no dolazi do sve vece koordinacije i prozima-
nja raznorodnih znanstvenih pogona, kako na nacionalnoj,
tako 1 na medunarodnoj razini.

Suprotno takvim kretanjima u svijetu, u Hrvatskoj je
doslo do gaSenja mnogih industrijskih instituta pa tako i
Instituta za metalurgiju u Sisku. Osnivanje niza tehnickih
fakulteta datira iz pedesetih i Sezdesetih godina proslog
stoljeca, u vremenu jace industrijalizacije. Tako je i u Sisku
1960. godine osnovan Odjel za metalurgiju Tehnoloskog
fakulteta Sveucilista u Zagrebu, 1961. godine Institut za
metalurgiju, a ve¢ 1962. godine dolazi do izlaZenja prvog
broja ¢asopisa Metalurgija, ¢iju Cetrdesetu obljetnicu izla-
zenja ovih dana obiljezavamo. Inicijative za pokretanje
visokoskolskog i znanstveno-stru¢nog razvoja dosle su iz
gospodarstva, tj. iz Zeljezare Sisak. Svrhovitost ondasnjih
inicijativa dokazala se superiornijom spram onih od jucer
i danas koje nemaju motivaciju stimuliranja odgovarajuéih

271



J. CRNKO: THE JOURNAL OF METALLURGY - AN OUTLINE OF THE REALITY ...

cation and fostering scientific-technical development came
from industry, or to be precise, from the Sisak Steel Works.
The appropriateness of the then initiatives proved to be
superior to those of yesterday and today, which all seem to
lack the motivation to stimulate relevant programmes and
measures of recovery or to take steps towards plant and
procedure modernization of production at the Sisak Steel
Works. In the apparently favourable social-political, and
especially professional circumstances at the Sisak Steel
Works of the early sixties, the Society of Engineers and
Technicians of the Sisak Steel Works took upon them-
selves to publish their first journal. The chief objective of
the journal was dealing with professional issues concern-
ing the iron and steel industry, as well as with technical
and economic issues relevant to it. The editorial office
called upon all members of the Society to contribute to the
journal by submitting articles for publication and thus help
building up a high quality professional journal that would
prove worth publishing. The first issue of the journal pre-
sents mainly professional articles dealing with mechani-
cal metallurgy within the general field of metallurgy:
Doroci¢ Alirizah: Use of Waste Heat from Siemens-Mar-
tin Furnaces, Metalurgija, 1 (1962) 1, 2-9, Lipovac Ivo:
Determination of Extension Limits for St. 35-8 Boiler Tube
Steel at Elevated Temperatures, Metalurgija, 1 (1962) 1,
10-11, and Hudales Oskar: Testing of Materials without
Destruction, Metalurgija, 1 (1962) 1, 12-13. It should be
noted that the first two authors were part-time lecturers at
the newly opened Department for Metallurgy in Sisak
which operated within the framework of the Faculty of
Technology, University of Zagreb.

A survey of overall production of “Metallurgy” allows
a clear picture of the research topics which have been dealt
with by the journal over the past forty years, of how the
facts established earlier were interpreted and which conclu-
sions were drawn. One becomes acquainted with the prob-
lems that needed to be resolved in order to improve the
quality of products and to raise the rate of production, as
well as to ensure effective placing of goods on the then
Yugoslav market. Undoubtedly, the chief objectives of the
profession were to strengthen home production as much as
possible, to substitute import, to increase the employment
rate and to improve the living standard. On the path to achiev-
ing those goals “Metallurgy” played an increasingly impor-
tant role. In the first fifteen years of existence the journal
published mainly professional articles concerning opera-
tional problems encountered at the plants of the Sisak Steel
Works. It is noted, however, that out of a large number of
engineers employed at the Steel Works never in the history
of the journal has there been a group of authors who made it
their goal to write for it systematically. Only three employ-
ees of the then Institute for Metallurgy, two of whom later
on became employees of the Faculty of Metallurgy, have
published results of their work in “Metallurgy” for more
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programa i mjera oporavka i modernizacije postrojenja i
postupaka proizvodnje u Zeljezari Sisak. O¢igledno je da
su ranih Sezdesetih godina u Zeljezari Sisak drustveno-
politicki i posebno strucni uvjeti pogodovali da Drustvo
inzenjera i tehni¢ara Zeljezare Sisak pokrene prvi Easopis
s ciljem da na njegovim stranicama obraduju stru¢ne teme
iz proizvodnje zeljeza i Celika, kao i svih tehnickih i
ekonomskih znanosti vezanih za tu proizvodnju. Uredni-
$tvo je pozvalo sve ¢lanove Drustva da svojim prilozima
pridonesu izgradnji fizionomije ¢asopisa kako bi postao
strucni casopis koji ¢e opravdati svoje izlazenje. U prvom
broju tiskani su stru¢ni ¢lanci uglavnom s problematikom
mehanicke metalurgije unutar polja metalurgija: Alirizah
Doroci¢, Koristenje otpadnih toplina Siemens-Martinovih
peci, str. 2-9; Ivo Lipovac, Odredivanje granice istezanja
na povisenim temperaturama celika St. 35-8 za kotlovske
cijevi, str. 10-11 1 Oskar Hudales, Ispitivanje materijala
bez razaranja, str. 12-13. Treba napomenuti da su prva
dvojica autora bili i honorarni predavaci na novoformi-
ranom Metalurskom odjelu u Sisku Tehnoloskog fakulteta
SveuciliSta u Zagrebu.

Pregledom i proucavanjem svih godisSta ¢asopisa
Metalurgija upoznajemo se s onim Sto se u proteklih Cetr-
deset godina istrazivalo, kako su objaSnjene do tada
utvrdene ¢injenice i kakvi su zakljucci doneseni. Takoder
se upoznajemo s problemima koji su rjeSavani u cilju
unaprjedenja kvalitete proizvoda i povecavanja njihove
proizvodnje, te kako ih uspjesnije prodati na jugoslaven-
skom trzistu. Glavni ciljevi struke su tada nedvojbeno bili:
Sto ve¢a domaca proizvodnja i supstitucija uvoza, zaposlja-
vanje §to veceg broja ljudi i dizanje njihovog zivotnog
standarda. U tome je ¢asopis Metalurgija imao sve vazniju
ulogu. U prvih petnaestak godina izlazenja referiraju se
ve¢inom rezultati struénog rada na problemima iz proi-
zvodnih pogona Zeljezare Sisak. Zanimljivo je, medutim,
da se od cijele plejade inZenjera u Zeljezari Sisak nije
uspjela nikada u povijesti ¢asopisa Metalurgija okupiti
jedna skupina koja bi sustavno publicirala u njemu. Samo
je troje djelatnika ondasnjeg Instituta za metalurgiju,
kasnije dvoje od njih djelatnika Metalurskog fakulteta,
objavljivalo u ¢asopisu Metalurgija vise od trideset godina.
Prva od njih je dr. sc. Vjera Novosel-Radovi¢, znanstvena
suradnica ondasnjeg Instituta za metalurgiju, danas u
mirovini. Prvi ¢lanak pod naslovom Ekstrakcija vanadija
s teku¢im ionskim izmjenjiva¢em aberlitom LA-2 objavila
je 1964. godine u broju 1, str. 7-8, a posljednji kao koautor
pod naslovom Odredivanje optimalnih uvjeta pripreme
briketiranih uzoraka za spektrometriju emisije x-zraka na
temelju ispitivanja njihove mehanicke otpornosti, 1999.
godine u broju 1, str. 47-51. U tom razdoblju od 36 godina
objavila je kao autor ili koautor 48 ¢lanaka koji obuhvacaju
znanstvene, stru¢ne i pregledne radove. Drugi od njih je
dr. sc. Josip Krajcar, redoviti profesor iz Metalurgije Zeljeza
i ¢elika na Metalurskom fakultetu, danas u mirovini. Prvi
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than thirty years. The first is DSc Vjera Novosel-Radovi¢,
research associate of the then Institute for Metallurgy, pres-
ently retired. Her first article dates from 1964 and is en-
titled Extraction of Vanadium with Liquid Ion Exchanger
Aberlite LA-2, Metalurgija, 3 (1964) 1, 7-8, and her latest,
where her name appears as that of coauthor, is Determina-
tion of Optimal Conditions for the Preparation of Briquetted
Samples for X-ray Emission by Examination of Their Me-
chanical Resistance, Metalurgija, 38 (1999) 1, 47-51. Over
a period of 36 years DSc Novosel-Radovi¢ published, as
author or coauthor, a total of 48 scientific, professional and
review articles. The second is DSc Josip Krajcar, full pro-
fessor for the subject “Metallurgy of Iron and Steel” at the
Faculty of Metallurgy, presently retired. His first article dates
from 1964: Desulphurization of Pig Iron and Steel, Metalur-
gija, 3 (1964) 2, 1-9, and his latest Steel Production in Elec-
tric Arc Furnace - Status and Perspectives, Metalurgija, 35
(1996) 2, 99-102. In a period of 34 years he was author or
coauthor to a total of 49 scientific, professional and review
articles including communications from conferences held
at home and abroad. The third is DSc Ilija Mamuzi¢, full
professor for the subject “Testing of Materials and Theory
of Plastic Processing of Metals” at the Faculty of Metallur-
gy, who still teaches at the Faculty. His first article was pub-
lished as far back as 1966: Defetoscopy of Metals with Re-
ference to Ultrasound, Metalurgija, 35 (1966) 2-3, 19-40,
and his latest, where he is coauthor, appeared last year: The
Investigation of the Influence of Correcting Stress Compo-
nent in the Three-dimensional Solution on some Parameters
of the Process of the Complex Shapes Rolling, Metalurgi-
ja,40(2001) 3, 139-142. Over the past 36 years DSc Mamu-
zi¢ published altogether 77 scientific, professional and revi-
ew articles, as well as notes commemorating anniversaries
of institution of university teaching and organized scientific
research, those of the journal or of the professional society,
along with information about metallurgical symposia held
in Croatia. In addition to those three authors recognition is
also due to all others who published in “Metallurgy” for
their contributions and for making it a relevant and recog-
nized journal of metallurgy in the field of technical sciences.

The late seventies and early eighties were critical peri-
ods in the history of “Metallurgy”. Those were years
marked by want of papers for publication. The problem
grew even more serious as the journal refused to renounce
its profile, contents or quality. Disassociation of metallur-
gical studies from the Faculty of Technology and opening
of the Faculty of Metallurgy within the framework of the
Institute for Metallurgy in Sisak in 1978 were encourag-
ing to the journal. With the development of science and
high education the lack of articles for publication became
less pronounced. As a result of integration of the staff and
facilities of the Faculty of Metallurgy and the Institute for
Metallurgy new spheres opened up for investigation. Fun-
damental studies were undertaken to deal with subjects
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¢lanak pod naslovom Odsumporavanje sirovog zeljeza i
celika objavio je u casopisu Metalurgija 1964. godine u
broju 2, str. 1-9, a posljednji pod naslovom Proizvodnja
celika u elektrolucnoj peci - stanje i perspektive, 1996.
godine u broju 2, str. 99-102. U tom razdoblju od 34 godine
objavio je kao autor ili koautor ukupno 49 ¢lanaka koji
obuhvacaju njegove znanstvene, strucne i pregledne
radove, te informacije o odrzanim konferencijama i
savjetovanjima u tuzemstvu i inozemstvu. Tre¢i od njih je
dr. sc. Ilija Mamuzi¢, redoviti profesor iz Ispitivanja
materijala i Teorije plasticne obrade metala na Metalur-
Skom fakultetu, koji je i danas aktivni nastavnik na
Fakultetu. Prvi ¢lanak pod naslovom Defektoskopija
metala s osvrtom na ultrazvuk objavio je u Casopisu
Metalurgija 1966. godine u broju 2-3, str. 19-40, a
posljednji kao koautor pod naslovom Istrazivanje
trodimenzionalnog rjeSenja komponente korektivnog
naprezanja na dio faktora u procesu valjanja, 2001. godine
u broju 3, str. 139-142. U tom razdoblju od 36 godina
objavio je kao autor ili koautor ukupno 77 ¢lanaka koji
obuhvacaju njegove znanstvene, strucne i pregledne
radove, te prigodne osvrte u povodu godisnjice visoko-
Skolske nastave i organiziranog znanstvenoistrazivackog
rada, izlaZenja Casopisa i rada stru¢nog drustva i informa-
cije o odrzanim simpozijima hrvatskih metalurga. Osim
njima, potrebno je odati duzno priznanje svakom od autora
¢lanaka u Casopisu Metalurgija na doprinosu u stvaranju
relevantnog i priznatog Casopisa za podrucje tehnickih
znanosti, polje metalurgija.

Casopis Metalurgija imao je svoja krizna razdoblja,
naroCito krajem sedamdesetih i pocetkom osamdesetih
godina. U tom periodu javlja se problem male ponude
znanstvenih radova za objavljivanje. Taj problem bio je
to izrazeniji jer se nije htjelo odustati od njegovog profila,
sadrzaja i kvalitete. [zdvajanje studija metalurgije iz Tehno-
loskog fakulteta i osnivanje Metalurskog fakulteta u okviru
Instituta za metalurgiju Sisak 1978. godine imalo je pozi-
tivne posljedice za Casopis. Kako se razvijala znanost i
visoko obrazovanje, tako je i problem nedovoljne ponude
radova za tiskanje u ¢asopisu bivao sve manji. Kao rezultat
integracije kadrova i opreme Fakulteta i Instituta za meta-
lurgiju otvaraju se neka nova podrucja. Provode se temeljna
istrazivanja sastava i strukture razlicitih oblika serpentinita,
temeljnih korozijskih procesa, ravnoteznih dijagrama
stanja i strukture novih intermetalnih spojeva i ekstrakcije
metala otopinama, a radi se i na unaprjedenju elementarne
i fazne analize posebice tehnikama s x-zrakama. Usmjerena
i primijenjena istrazivanja teku u dva glavna smjera: una-
prijedenje metalurgije zeljeza i Celika te kontinuiranog
lijevanja i poboljSanje svojstava i unaprjedenje postupka
prerade i zagrijavanja metala. Najvise je radova publicirano
iz podrucja proizvodnje i lijevanja ¢elika. U njima je bilo
najvise rijeci o procesu skrucivanja za vrijeme kontinui-
ranog lijevanja celika, primjeni, svojstvima i metodama

273



J. CRNKO: THE JOURNAL OF METALLURGY - AN OUTLINE OF THE REALITY ...

such as the composition and structure of various forms of
serpentinite, essential corrosion processes, equilibrium
state diagrams, structures of new intermetallic compounds,
and extraction of metals by solutions. Investigations aim-
ing to improve elemental and phase analyses, especially
using the X-ray techniques were also carried out. Purpose-
oriented and applied investigations headed in two princi-
pal directions: to help in the development of the iron and
steel metallurgy, and the continuous casting metallurgy,
and towards improving the properties of metals and pro-
cedures for their processing and heat treatment. The larg-
est number of papers were published in the field of steel
making and steel casting. The topics mainly related to the
solidification process as employed in the continuous cast-
ing of steel, to the continuous casting powders, their ap-
plication, properties and testing methods, to the quality of
manufactured blocks, to the origin of steel defects on the
surface of seamless tubes, to the use of oxygen in Siemens-
Martin furnaces and in the melt refining as part of the steel-
making process, to steel making in electric furnaces, to
scrap iron as raw material for manufacturing steel, and
also, to the future of steel industry in Sisak. In the fields of
steel processing by hot rolling and cold drawing of tubes,
the issues of major interest were: development of technol-
ogy for steel treatment in a hot state, study of the effect of
oligoelements on steel plasticity, acquisition of manufac-
ture of niobium-alloyed hot-rolled strips and their appli-
cation for the production of welded steel tubes for scaf-
folding, seamless tubes production, calculation of power
and tracking of the material flow in the process of drilling,
introduction of manufacture of drilling pipes and drawing
tubes, improvement of mechanical properties of the thick-
ened ends of drawing tubes and optimal production of pre-
cision seamless steel tubes by cold drawing. A character-
istic feature of the mentioned investigations was more their
orientation towards resolving practical problems encoun-
tered in workshop operations and to a lesser extent the
tendency to develop new technologies for the purpose of
lessening a gap towards our European surroundings.

Highly professional results were obtained in investi-
gations where the most advanced techniques were applied.
A study of the solidification process using a radioactive
indicator which is added to the mould during the continu-
ous steel casting process and is distributed only through-
out the liquid phase can serve as example. The indicator
marks the liquid phase up to the level where the streaming
generated by a blast and by natural convection has ceased.
The information on the structure of a longitudinal cross
section of the vein thus obtained serves to determine pat-
terns in the crust growth, the structure of the longitudinal
zone, the depth of blast penetration, etc.

During its second fifteen-year period apart from the
results in the field of iron, steel, and rolled products manu-
facture, acquisition of new properties, or quality assess-
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ispitivanja livnih prahova za kontinuirano lijevanje celika,
kvaliteti blokova i povrSinskim greskama celi¢anskog
izvora na beSavnim cijevima, primjeni kisika u Siemens-
Martinovim (SM) pe¢ima i vodenju procesa rafinacije
taljevine u proizvodnji Celika, proizvodnji ¢elika u elektro-
pec¢ima i starom zeljezu kao sirovini za njegovu proizvo-
dnju, te buducnosti proizvodnje ¢elika u Sisku. Na podrucju
obrade celika valjanjem u toplom stanju i hladne prerade
cijevi bilo je najvise rijeci o razvoju tehnologije obrade
celika u toplom stanju, utjecaju oligoelemenata na
plasti¢nost celika, usvajanju proizvodnje toplovaljane trake
mikrolegirane niobijem i njezinoj primjeni u proizvodnji
Savnih cijevi za skele, o proizvodnji besavnih cijevi, pro-
raCunu snage i pra¢enju toka materijala pri procesu busenja,
usvajanju proizvodnje busecih i crpnih cijevi, moguénosti
povecéanja mehanickih osobina podebljanih krajeva crpnih
cijevi i optimalizaciji proizvodnje preciznih besavnih cijevi
hladnim vucenjem. Spomenuta istrazivanja karakterizira
rjesavanje prakticnih problema postoje¢e proizvodnje i,
manje, razvoj novih tehnologija koje su trebale ukloniti
nepovoljne strukturne odnose prema europskom okruzenju.

Vrlo visoke strukovne rezultate dala su ona istrazivanja
kod kojih su se koristile najsuvremenije tehnike. Kao primjer
moze se navesti ispitivanje procesa skruc¢ivanja pomocu
radioaktivnog indikatora koji je dodan u kokilu za vrijeme
kontinuiranog lijevanja Celika i raspodjeljuje se samo po
tekucoj fazi. Indikator moze obiljeziti tekucu fazu do razine
gdje prestaju strujanja izazvana djelovanjem mlaza i prirod-
nom konvekcijom. Dobiveni su podaci o strukturi uzduznog
presjeka po duzini zile. Na osnovi toga moze se odrediti
zakonitost rasta kore, struktura uzduzne zone, dubina prodi-
ranja mlaza i drugo. U drugih petnaestak godina izlazenja,
pored rezultata u proizvodnji zeljeza, ¢elika, valjanih proiz-
voda i usvajanju njihovih novih kvaliteta te rezultata ispitiva-
nja kakvoce proizvoda, referiraju se i rezultati fizickog i
matematickog modeliranja metalurskih procesa koji se pra-
kticiraju u proizvodnim pogonima Zeljezare Sisak. Modeli-
ranje i numericka simulacija metalurskih procesa omogucili
su istrazivanja razliCitih varijanti u aparatu oblikovanog
procesa, proucavanja njegovih osnovnih obiljezja i otkri-
vanja mogucnosti usavrsavanja. Pri numerickoj simulaciji
na racunalu proces se istrazuje mijenjanjem razlicitih para-
metara povezanih u obliku matematickog modela. U
ovisnosti od stupnja potpunosti matematickog opisa procesa
moguce je ostvariti optimalizaciju matematickog modela,
pa prema tome i samog procesa. Kao primjeri gdje je kori-
Steno modeliranje i numericka simulacija mogu se navesti:
numericka simulacija utjecaja toplinske bilance na vodenje
rafinacije taljevine u SM pe¢i, numericka simulacija tem-
peraturnog polja kontinuirano lijevanih ¢eli¢nih poluproi-
zvoda te njihovog hladenja u hladnjaku bez i s prisilnim
strujanjem zraka. U prvom primjeru rezultati istrazivanja
su pokazali da se taljevina celika nije mogla zagrijati na
dovoljno visoku temperaturu (1610 ° C) ako pocetni sadrzaj
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ment, the journal also presented the results of physical and
mathematical modelling of metallurgical processes carried
out at the plants of the Sisak Steel Works. By means of
modelling and numerical simulation of metallurgical pro-
cesses it became possible to examine different variants of
a designed process, to study its principal features and to
discover the possibilities of perfecting it. With the help of
computer-controlled numerical simulation the process was
examined by change of different parameters as parts of a
mathematical model. Depending on the fullness of the
mathematical description of the process, it was possible to
achieve optimization of the mathematical model and ac-
cordingly of the process itself. Examples of the use of
modelling and numerical simulation are numerical simu-
lation of the influence of heat balance on the melt refining
in a Siemens-Martin furnace, and numerical simulation of
the temperature field for continuous casting of semi-fin-
ished steel products, and their cooling in a cooler without
a forced air stream or with it. In the first example results
of investigation, whether obtained by numerical simula-
tion or by measuring the actual mazut flow in burners,
showed that although the carbon content of the melt at the
end of the refining process reached the desired level, the
steel melt could not be heated to a sufficiently high tem-
perature (1610 °C) unless its initial carbon content was
0.70-0.95 per cent. Therefore, to reach the desired tem-
perature the melt had to be kept in the furnace half an hour
longer. On the basis of results of numerical simulation and
those of measurement in actual plant conditions it was fea-
sible to lay down relevant technological regulations. In
the second example owing to numerical simulation the
growth rate of the solid crust, the liquid root depth and the
temperature of the vein surface could be predicted for dif-
ferent continuous casting conditions. The simulation based
values corresponded well with those obtained by measure-
ment during continuous casting of 300x300 mm blooms
from low-carbon steel (0.2 per cent of carbon). They also
demonstrated an important fact, i.e. that the temperature
on the vein surface increased during transfer from one
cooling zone to another. Recovery of the surface tempera-
ture could significantly slow down the crust growth and
reduce its ability to resist the ferrostatic pressure, thus in-
ducing increased steel susceptibility to interior fractures.
Those data were very important for reexamination of the
then operating system of secondary cooling. The third ex-
ample, which refers to a numerical simulation of bloom
cooling in a mathematically modelled cooler without a
forced air stream or with it, demonstrated a somewhat stron-
ger influence of the distance between the blooms on the
cooling rate in the cooling section with natural cooling,
that is at lower air flow rates. At air flow rates higher than
7 m/s the effect of the distance between the blooms was
almost negligible. However, with a distance d=0.3 m a
larger capacity of the cooling area was achieved than with
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ugljika u taljevini nije bio 0,70-0,95%, niti prema rezultatima
numericke simulacije, niti prema ostvarenom protoku
mazuta u gorionicima, unato¢ tome §to je postignut zahtije-
vani sadrzaj ugljika u taljevini na kraju rafinacije. Zbog toga
se taljevina, da bi se dogrijala na zahtijevanu temperaturu,
morala zadrzavati duze u peci vise od pola sata. Na osnovi
rezultata numericke simulacije i rezultata mjerenja u konkret-
nim pogonskim uvjetima mogli su se donositi odgovarajuci
tehnoloski propisi. U drugom primjeru numericka simulacija
omogucavala je predvidanje brzine rasta krute kore, dubine
tekuceg korijena i temperature povrsine zile za razliCite
uvjete kontinuiranog lijevanja. Vrijednosti dobivene simula-
cijom dobro su se slagale s onima izmjerenim prilikom konti-
nuiranog lijevanja blumova presjeka 300x300 mm iz nisko-
ugljicnog celika (0,2% C). Ona su takoder dala vrlo koristan
podatak da temperatura na povrsini zile pri prijelazu iz jedne
zone hladenja u drugu raste. Oporavljanje temperature
povrsine moze voditi do znacajnog usporavanja rasta kore i
do umanjenja sposobnosti odolijevanja ferostatickom tlaku,
Sto vodi ka vecoj osjetljivosti ¢elika na unutarnje pukotine.
Ovi podaci bili su veoma vazni za preispitivanje postojeceg
sustava sekundarnog hladenja. U tre¢em primjeru rezultati
istrazivanja, koja su provedena numerickom simulacijom
hladenja blumova na matemati¢kom modelu hladnjaka bez
is prisilnim strujanjem zraka, pokazali su da razmak izmedu
blumova nesto vise utjece na brzinu hladenja u dijelu hla-
dnjaka s prirodnim hladenjem, odnosno pri manjim brzinama
strujanja zraka. Pri brzinama strujanja zraka ve¢im od 7 m/
s utjecaj razmaka izmedu blumova gotovo je neznatan. Me-
dutim, razmakom d = 0,3 m ostvaruje se ve¢i kapacitet hla-
dnjaka nego razmakom d = 0,4 m. Dobiveni rezultati mogu
posluziti kao osnova za projektiranje novog hladnjaka u
sklopu postrojenja za kontinuirano lijevanje celika. Odabrani
primjeri potvrduju da publicirani znanstveni radovi u ¢aso-
pisu Metalurgijau navedenom razdoblju nisu bili odmaknuti
od problema u proizvodnim pogonima Zeljezare Sisak. Me-
dutim, u posljednjih deset godina izlazenja ¢asopisa situacija
se u tom pogledu potpuno mijenja. Posljednje koli¢ine siro-
vog zeljeza u visokim pe¢ima i ¢elika u SM pe¢ima proizve-
dene su 1991. godine. Prestankom rada SM peci u Zeljezari
Sisak se proizvodi samo elektrocelik (¢ija je ekonomicnost
proizvodnje upitna), kao i u Zeljezari Split. Suvremena znan-
stveno-tehnoloska revolucija ne znaci kraj tradicionalne
metalurske proizvodnje ili besperspektivnost u budu¢em
svijetu robne proizvodnje. U Republici Hrvatskoj velika su
ocekivanja od stranih ulaganja, to ¢e se tesko ostvariti bez
prethodnih podesavanja proizvodnje potrebama naseg trzista
iuspjeSnog ukljucivanja u proces homogenizacije poslova-
nja u Zapadnoj Europi i, naposljetku, u cijelom svijetu.
Casopis danas uglavnom donosi znanstvene radove i nije
vise namijenjen strucnim potrebama u proizvodnji Celika i
njegovoj obradi i preradi u Republici Hrvatskoj, nego se
priklonio objavljivanju znanstvene produkcije uglavnom iz
tranzicijskih zemalja Srednje 1 Isto¢ne Europe. Tesko je reci
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d=0.4 m. The results obtained can serve to design a new
cooler to operate as part of the continuous steel casting
system. The selected examples clearly show that the pa-
pers published in “Metallurgy” over the first thirty years
of the history of the journal closely reflected actual prob-
lems encountered at the plants of the Sisak Steel Works.
During the past ten years, however, the situation has com-
pletely changed. The blast and Siemens-Martin furnaces
at the Works saw the last amounts of pig iron and steel in
1991. Since the closure of Siemens-Martin furnaces the
Steel Works in Sisak, like the Steel Works in Split, has
manufactured only electric steel, with dubious profitabil-
ity. Modern scientific-technological revolution may not
necessarily mean the end of traditional metallurgical manu-
facture or lack of perspective in a future world of market
economy. Croatia’s high expectations of foreign invest-
ment are hardly likely to come true without previous read-
justment of national economy to the demands of the home
market and without the country’s successful integration in
the process of economic homogenization which is under
way in Western Europe and, ultimately, worldwide.
Today, “Metallurgy” is intended for publication of
original scientific papers in the first place. Professional
issues reflecting the needs and demands of the steel indus-
try in Croatia are no longer found on its pages. The jour-
nal tends to accept scientific contributions from authors
mainly from the transition countries of the Central and
Eastern Europe. It is difficult to say whether, in the long
run, such orientation is good for the metallurgical profes-
sion in Croatia, as more than 90 per cent of the papers are
published in the English language. To be sure, each article
written in English is accompanied by a Croatian transla-
tion of the title, summary, description of the tables, and
figure captions. Is that enough for developing a profes-
sional metallurgical terminology in the Croatian language?
It is generally believed that it is not. Establishing an equi-
librium in publishing between English and Croatian is cer-
tainly called for. From 1962 to 1996 the language of pub-
lication was English for 54.09 per cent of the articles,
Croatian for 44.02 per cent of the articles and German for
1.89 per cent of the articles. The relevant percentages for
the 1997-2001 period are 91.50 per cent of articles in En-
glish, 4.00 per cent in Croatian, and 4.50 per cent in Ger-
man. The submission rate for articles in the Croatian lan-
guage in general, scientific papers included, has been low,
in contrast to a large number of major professional prob-
lems encountered in the metallurgical industry. Besides,
the financial resources at disposal of “Metallurgy” are far
from sufficient for covering parallel translation of articles
by foreign authors into Croatian. Publication rates for
Croatian authors disturbingly demonstrate that in compari-
son with the Central European countries the metallurgical
science in Croatia has been falling behind. How great is
the interest of Croatian professional and scientific circles
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je litakva orijentacija, dugorocno gledano, dobra za metalur-
sku struku u Republici Hrvatskoj, jer se radovi u vise od
90% slucajeva objavljuju na engleskom jeziku. Doduse, uz
svaki rad pisan na engleskom jeziku nalazi se prijevod
naslovarada, sazetka i opisa tablica i slika. Je li to dovoljno
zarazvijanje metalurSkog strukovnog nazivlja na hrvatskom
jeziku? Moze se prihvatiti proSireno misljenje da nije. Zato
bi trebalo uspostaviti ravnotezu izmedu objavljivanja na
engleskom i na hrvatskom jeziku. Naime, u razdoblju od
1992. do 1996. godine na engleskom jeziku objavljeno je
54,09% radova, na hrvatskom 44,02% i na njemackom
1,89%, dok je u razdoblju od 1997. do 2001. godine na
engleskom jeziku objavljeno 91,50% radova, na hrvatskom
4,00% i na njemackom 4,50%. Ponuda radova, i ne samo
znanstvenih, na hrvatskom jeziku je mala (suprotno od
stru¢nih problema u metalurskoj industriji, koji su veliki), a
sredstva kojima raspolaze casopis Metalurgija su nedostatna
za paralelno prevodenje radova stranih autora na hrvatski
jezik. Raspolozivi podaci o objavljenim radovima hrvatskih
autora ukazuju na zabrinjavaju¢e znanstveno zaostajanje
hrvatske metalurgije za zemljama Srednje Europe. Drugo
je, medutim, pitanje koliko nase stru¢ne i znanstvene sredine
imaju interes za objavljene radove autorskih sredina iz
Srednje i Isto¢ne Europe. Informacije o svjetskim novostima
u polju metalurgije danas se uglavnom nalaze u ¢asopisima
tehnoloski najrazvijenijih zemalja (Japana, Njemacke,
Engleske itd.), koji nam uglavnom nisu dostupni.

Pred glavnim i odgovornim urednikom je veliki zadatak:
kako povratiti ravnotezu izmedu objavljivanja na engleskom
i na hrvatskom jeziku a da se pri tome ne ugroze interesi
nase strucne i znanstvene sredine, ali i zadrzi pozeljni stupanj
raznovrsnosti tema objavljenih radova iz drugih autorskih
sredina. Time bi se donekle osigurala dobra informiranost
nase sredine o stru¢nom i znanstvenom interesu barem nama
komplementarnih zemalja, kao i, djelomicno, njihova o
nasem takvom interesu. Zbog visoke cijene istrazivackih
laboratorija i ogranic¢enosti ljudskih resursa, Republika
Hrvatska ne moze osigurati jednake uvjete za sva istrazivanja
usmjerena na tehnoloski razvoj. Uostalom, takva informira-
nost osigurava znatno Siru primjenu istrazivackih rezultata,
Sto je narocito vazno kad je rije¢ o veli¢ini trziSta potrebnog
za profitabilno ulaganje u nove metalurske pogone. Djelo-
vanje poduzeca pod neprekidnim konkurentskim pritiscima
odredenim zakonito$¢u robne proizvodnje, $to se odvija u
razvijenim zemljama trziSne privrede, odredilo je orijenta-
ciju poduze¢a u smjeru pomicanja aktivnosti u podrucju
znanstveno-razvojnih istrazivanja kao vitalnog integralnog
dijela komercijalizacije ukupnog znanja. U tom procesu
ostaje nedvojbena uloga casopisa Metalurgija koji je
omogucio da se na referentnoj osnovi promislja razvoj
metalurske industrije u Republici Hrvatskoj i da se omoguci
kontinuitet u razvoju inzenjerske misli na podru¢ju dobi-
vanja, obrade i prerade metala. Bez toga kontinuiteta nema
optimalnih odluka i djelotvornosti usredotoc¢ene na doprinos
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in publications of authors from Central and Eastern Eu-
rope, is another question. The latest world news in the field
of metallurgy is currently available from journals published
in countries having the most advanced technologies (Ja-
pan, Germany, Great Britain, and others), which are not
easily accessible here.

Presently, the Editor-in-chief of “Metallurgy” faces a
major task: to restore an equilibrium in publishing between
English and Croatian without jeopardizing the interests of
Croatian professionals and scientists but at the same time,
maintaining a desirable degree of diversity of topics as
regards papers by foreign authors. By completing that task
the journal would ensure, to an extent, not only a good
flow of information to the Croatian public about profes-
sional and scientific interests of the countries that Croatia
has come to regard as complementary, but also, partly, a
flow of information to those countries about the issues
which are of concern to Croatia. Due to high costs of re-
search laboratories and limited human resources Croatia
cannot provide equal opportunities for all research projects
aiming at technological advancement. Easy access to in-
formation guarantees a wider application of research re-
sults. That is of major importance when it comes to the
size of the market required for profitable investment into
new metallurgical plants. Running of an enterprise under
incessant competitive pressure, in accordance with the laws
of market economy, as is going on in developed countries,
has predetermined its orientation towards promoting re-
search as essential integral part of the process of commer-
cialization of knowledge in general. In that process “Met-
allurgy”, undeniably, has a role to play. The journal has
served as a referential basis for planning the development
of metallurgy in Croatia and has provided the ground for
uninterrupted evolution of the engineering thought in the
field of production, treatment and processing of metals.
Without that continuity there are no optimal decisions and
there can be no efficiency as far as the metallurgical in-
dustry is concerned. To reduce lagging behind and dimin-
ish the degree of dependence on new foreign technolo-
gies in the metallurgical industry the issue concerning the
limited number of Croatian authors in “Metallurgy” ought
to be viewed in its proper dimensions. It is only lately that
the metallurgy-conscious individuals seem to have become
aware of the size of the problem.
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koji se materijalizira u vidu efikasnosti metalurskih podu-
zeca. U cilju smanjivanja zaostajanja i stupnja ovisnosti od
novih tehnologija u metalurskoj industriji trebalo bi proble-
mu malog broja autora iz Republike Hrvatske koji objavljuju
u Casopisu Metalurgija dati prave dimenzije, koje tek u novi-
je vrijeme dolaze do svijesti pojedinaca iz metalurske struke.
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