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OF THE SCANNING ELECTRON MICROSCOPY TRADITION IN ZELJEZARA SISAK

DVADESETSEST GODINA

TRADICIJE “SCANNING” ELEKTRONSKE MIKROSKOPIJE U ZELJEZARI SISAK

This retrospective review outlines the direction of de-
velopment and application of scanning electron mi-
croscopy in Zeljezara Sisak, with emphasis on the
26-years old tradition of scanning electron micros-
copy in Sisak’s Zeljezara and the city of Sisak.

Key words: scanning electron microscopy, seam-
less and welded steel pipes, quality con-
trol, a quarter century of the tradition

INTRODUCTION

In the rich history of Sisak, the city in which the metal
production and processing dates back to the Roman times,
the times of the first coin mint in this area, the city in which
Croatian entrepreneurs built the Caprag Foundry in 1938,
the forerunner of the present-day Zeljezara Sisak-Nova,
the fact of a quarter century old tradition of scanning elec-
tron microscopy has a special meaning.

Long ago, on 17" August 1976, in Laboratory for
Analysis of Properties and Structure of Materials at
Zeljezara’s Institute for Metallurgy in the city of Sisak,
the first scanning electron microscope ever in Croatia was
installed and ran. This microscope - the Electron Probe
Microanalyzer type JEOL JXA 50A, was the combination
of'the scanning electron microscope and WDS (Wavelength
Dispersive X-ray Spectrometer) analyzer.

METHODS

In 1976, standard analytical methods that were used at
that time (such as classical chemical analysis, metallo-
graphic analysis, mechanical and technological analysis
of materials) could not meet the need for new cognitions
and solutions in technological processes. This was the main
reason to purchase and set up the scanning electron mi-
croscope in Zeljezaras Laboratory, denoting the begin-
ning of development and application of the scanning elec-
tron microscopy method in Sisak’s Zeljezara [1].
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Review - Prikaz

U ovom retrospektivnom prikazu dat je pravac razvi-
tka i primjene “scanning” elektronske mikroskopije u
Zeljezari Sisak, uz naglasak &injenice dvadesetSesto-
godiSnje tradicije “scanning” elektronske mikrosko-
pije u Sisackoj Zeljezari i gradu Sisku.

Kljucne rijeci: “scanning” elektronska mikroskopija,
besavne i Savne celicne cijevi, kon-
trola kakvoce, Cetvrt stoljeca tradicije

UvVOD

U bogatoj povijesti grada Siska, grada na ¢ijem prostoru
proizvodnja i prerada metala traje od rimskog doba, doba
prve kovnice novca na ovim prostorima, grada u kojem su
1938. godine hrvatski poduzetnici izgradili Talionicu
Caprag, pretecu danasnje Zeljezare Sisak - Nova, osobit
znacaj ima ¢injenica Cetvrt stoljeca tradicije “scanning”
elektronske mikroskopije.

Daleke 1976. godine, 17. kolovoza, u gradu Sisku, u
Zeljezarinom Institutu za metalurgiju, u Laboratoriju za
ispitivanje svojstva i strukture materijala, montiran je i
pusten u rad “scanning” elektronski mikroskop - elektron-
ska mikrosonda, tip JEOL JXA 50A, kombinacija “scan-
ning” elektronskog mikroskopa i WDS (Wavelength Dis-
persive X-ray Spectrometer) analizatora, prvi u Hrvatskoj.

METODE

Spomenute godine, za nove spoznaje i rjeSenja u
tehnoloskom procesu nisu bile dostatne do tada koristene
standardne metode ispitivanja (klasi¢na kemijska analiza,
metalografska analiza, mehanicka i tehnoloska ispitivanja
materijala), $to je i bio razlog nabavke i montaze “scan-
ning” elektronskog mikroskopa u Zeljezarinom Labo-
ratoriju, ¢ime je obiljezen pocetak razvitka i primjene me-
tode “scanning” elektronske mikroskopije u Sisackoj
Zeljezari [1].
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APPLICATION

Zeljezara Sisak in European and particularly world-
wide proportions does not represent a big company; how-
ever, trademark on steel pipes produced in Sisak’s
Zeljezara is recognizable all over the world and it points
to proved quality of Zeljezara’s products.

Nowadays, when perennial procedure of restructuring
and privatization of Zeljezara Sisak has been ultimately
finished and when bearing in mind fifty years of produc-
tion of seamless steel pipes whose quality meets the re-
quirements of high ISO 9001 standards and API standard
Q 1 for seamless steel pipes which are used in petroleum
industry, it is important to emphasize that the recogniz-
ability of Zeljezara Sisak products quality is accomplished,
among the others, by perennial products quality control in
laboratories for instrumental analysis.

Besides already mentioned standard methods for qual-
ity control of seamless and welded steel pipes and compi-
lation of modern methods of instrumental analysis, a spe-
cial importance has the development and application of
the scanning electron microscopy method [2, 3].

As Zeljezara’s Laboratory for Scanning Electron Mi-
croscopy was an “open-type” Laboratory in the past pe-
riod, the method of scanning electron microscopy was uti-
lized, besides for working out the everyday technological
problems in Zeljezara Sisak, in all larger economical sub-
jects of the city of Sisak, the Sisacko-Moslavacka Com-
munity and the Republic of Croatia, for example [4]:

1. INA Rafinerija nafte Sisak (INA Petroleum Refinery

Sisak)

2. TE Sisak (Thermo Power Station Sisak)

3. Herbos Sisak

Opc¢a bolnica “Dr. Ivo Pedesi¢” Sisak (General Hospi-
tal “Dr. Ivo Pedesi¢” Sisak)

INA Naftaplin Zagreb

Petrokemija Kutina

FSB Zagreb / Split

Institut “Ruder Boskovi¢” Zagreb (The “Ruder
Boskovi¢” Institute Zagreb)

9. Oceanografski institut Split (Oceanographic Institute

Split) etc.

Users of services of Zeljezara’s Laboratory for Scan-
ning Electron Microscopy are presented the results in the
form of elaborates, reports, studies and expertise.

Publication of many scientific, occupational and review
articles, then short communications in journals and books
with international recension, as well as books of abstracts
from scientific and occupational meetings are the result of
scientific-researchable program financed by different do-
nators, for example, scientific-technical cooperation between
Institute for Metallurgy of Zeljezara Sisak and Berg Akade-
mie Freiberg, and casting and solidifying projects co-fi-
nanced by European Economical Community.

»
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PRIMJENA

Zeljezara Sisak u europskim, a posebno svjetskim raz-
mjerima ne predstavlja veliku kompaniju, medutim zastitni
znak na &eliénim cijevima proizvedenim u Sisackoj Zelje-
zari prepoznatljiv je diljem svijeta i upucuje na dokazanu
kvalitetu Zeljezarinih proizvoda.

Danas, nakon zavrSetka viSegodiSnjeg postupka
restruktuiranja i privatizacije Zeljezare Sisak i uz spoznaju
pedeset godina proizvodnje besavnih ¢eli¢nih cijevi ¢ija
je kakvoca sukladna visokim standardima ISO 9001 i API
standarda Q 1 za celicne besavne cijevi koje se primjenjuju
u naftnoj industriji, vazno je istaknuti da je prepoznatljivost
kakvoée proizvoda Zeljezare Sisak ste¢ena, izmedu ostalog
i dugogodisnjom kontrolom kakvoce proizvoda u laborato-
rijima za instrumentalne analize.

Osim naprijed spomenutih standardnih metoda
ispitivanja kakvocée celicnih besavnih i Savnih cijevi, te
kompilacije modernih metoda instrumentalne analize,
posebno je znacajan razvitak i primjena metode “scanning”
elektronske mikroskopije [2, 3].

Cinjenica da je Zeljezarin Laboratorij za “scanning”
elektronsku mikroskopiju tijekom proteklog vremena bio
Laboratorij otvorenog tipa, metoda “scanning” elektronske
mikroskopije aplicirala se osim za rjeSavanje svakodnevne
tehnoloske problematike u Zeljezari Sisak i u svim ve¢im
gospodarskim subjektima grada Siska, Zupanije Sisacko-
moslavacke i Republike Hrvatske, npr. [4]:

- INA - Rafinerija nafte Sisak,

- Termoelektrana - Sisak,

- Herbos - Sisak,

- Op¢a bolnica “Dr. Ivo Pedesi¢”, Sisak,

- INA Naftaplin Zagreb,

- Petrokemija Kutina,

- FSB Zagreb / Split,

- Institut “Ruder Boskovi¢”, Zagreb,

- Oceanografski institut Split, te mnogi drugi.

Korisnicima usluga Zeljezarinog Laboratorija za “scan-
ning” elektronsku mikroskopiju rezultati su prezentirani u
obliku elaborata, izvje$ca, studija i ekspertiza.

Publikacije niza znanstvenih, stru¢nih i preglednih
radova, te prethodnih priop¢enja u ¢asopisima i knjigama
s medunarodnom recenzijom, te zbornika radova sa znan-
stvenih i strucnih skupova, rezultat su znanstveno-istrazi-
vackog programa financiranog od razlicitih donatora, npr.,
znanstveno-tehnicke suradnje Instituta za metalurgiju
Zeljezare Sisak i Berg Akademie Freiberg, te projekata
ljevanja i skruc¢ivanja sufinanciranih od Europske ekonom-
ske zajednice.

Vazna €injenica u retrospektivnom prikazu aplikativnog
i znanstveno-istrazivackog pravca razvitka elektronske
mikroskopije u Zeljezari Sisak, spoznaja je, da su znanstve-
nici Zeljezarinog Instituta za metalurgiju, te Metalur§kog
fakulteta, suradnjom sa korisnicima usluga izvan Zeljezare
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An important fact in the retrospective outline of appli-
cative and scientific-researchable direction of the develop-
ment of electron microscopy in Zeljezara Sisak is the cog-
nition that the scientists from Zeljezara’s Institute for Met-
allurgy and Faculty of Metallurgy in cooperation with users
of the services outside Zeljezara Sisak have broaden the
area of application of electron microscopy outside the field
of metallurgy through diverse common projects.

An example for this is the analysis of the dust floating
in the air over the city of Sisak by compiling the method
of scanning electron microscopy and other methods of in-
strumental analysis, which comes under the project of the
environment protection.

In this retrospective review of the development and
application of scanning electron microscopy in Sisak
Zeljezara, an unavoidable fact is the methodical educa-
tion of students from Faculty of Metallurgy in Sisak, where
they are taught electron microscopy during the course in
Physical Metallurgy.

CONCLUSION

The whole variety of BSc, MSc and PhD theses is based
on the results from Zeljezara’s Laboratory for Scanning
Electron Microscopy, which shows clearly, along with solv-
ing everyday technological problems in Sisak’s Zeljezara
and improving scientific-researchable and educational
activities, the direction of the development and applica-
tion of electron microscopy in Zeljezara Sisak.

Therefore, it is significant to bring out that a quarter
century of the scanning electron microscopy tradition is a
prestigious reference for Zeljezara Sisak and the city of
Sisak, the reference which many European companies and
cities would proudly highlight nowadays.
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Sisak, putem razli¢itih zajednickih projekata prosirivali
podrucje aplikacije elektronske mikroskopije i izvan po-
drucja metalurgije.

Ispitivanje lebdece prasine nad gradom Siskom,
kompilacijom metode “scanning” elektronske mikroskopije
i ostalih metoda instrumentalne analize, u okviru projekta
zastite covjekove okoline, primjer je za naprijed navedeno.

U retrospektivnom prikazu razvitka i primjene “scan-
ning” elektronske mikroskopije u Sisackoj Zeljezari,
nezaobilazna je Cinjenica sustavne edukacije studenata iz
podrucja elektronske mikroskopije, polaznika Studija na
Metalurskom fakultetu u Sisku, u okviru kolegija Fizicke
metalurgije.

ZAKLJUCAK

Za citav niz diplomskih i magistarskih radova, te
doktorskih disertacija koristeni su rezultati Zeljezarinog
Laboratorija za “scanning” elektronsku mikroskopiju, $to
uz rjeSavanje svakodnevnih tehnoloskih problema u
Sisackoj Zeljezari , te unapredenja znanstveno-istrazivacke
i edukativne djelatnosti, najvjerodostojnije prikazuje pra-
vac razvitka i primjene elektronske mikroskopije u Zelje-
zari Sisak.

Stoga, vazno je napomenuti, da je Cetvrt stoljeca tradi-
cije “scanning” elektronske mikroskopije prestizna refe-
renca za Zeljezaru Sisak i Grad Sisak, referenca koju bi
danas, s osobitim ponosom isticale mnoge europske kom-
panije odnosno Gradovi.
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