ZBORNIK SAZETAKA
BOOK OF ABSTRACTS

MATRIB 2013

Vela Luka
Otok / Island of Korcula, Hrvatska / Croatia
26. - 29. lipnja/ June 2013

ORGANIZATORI / ORGANIZED BY:
CROATIAN SOCIETY FOR MATERIALS AND TRIBOLOGY, Croatia

INSTITUTE OF MATERIALS AND MACHINE MECHANICS (SLOVAK
ACADEMY OF SCIENCES), Slovakia

DUBLIN INSTITUTE OF TECHNOLOGY, Ireland
POLYTECHNIC OF VARAZDIN, Croatia

SUORGANIZATORI / CO-ORGANIZERS:

FACULTY OF MECHANICAL ENGINEERING AND NAVAL
ARCHITECTURE, UNIVERSITY OF ZAGREB

SPONZORI / SPONSORS:
MINISTRY OF SCIENCE, EDUCATION AND SPORT

EDC d.o.0., Zagreb

HDMT Hrvatsko drustvo za materijale i tribologiju



IZDAVAC / PUBLISHER: Hrvatsko drustvo za materijale i tribologiju
Croatian Society for Materials and Tribology
c/o FSB, Ivana Luci¢a 5, 10000 Zagreb
tel.: +385 1 61 68 350; fax: +3851 61 57 126

e-mail: hdmt@fsb.hr,
http://www.fsb.hr /hdmt

UREDNICI / EDITORS: 7. Alar / S. Jakovljevi¢ / S. Soli¢

ISSN 1848 - 5340

Naslovnica/Cover: Mat ej a S n adg.ch@mechMu s a ,

NAKLADA / ISSUE: 100


mailto:hdmt@fsb.hr
http://www.fsb.hr/hdmt

ORGANIZACIJSKI ODBOR / ORGANIZING COMMITTEE:

Zdravko Schauperl (Zagreb)-predsjednik/president
Darko Andreis (Vela Luka)

Denis Andreis (Vela Luka)

Petar Mladenko Cetini¢ (Vela Luka)
Zoran Hlede (Zagreb)

Vinko Ivusi¢ (Zagreb)

Josip Lovricevi¢ (Vela Luka)

Igor Majnari¢ (Zagreb)

Zeljko Mari¢ié¢ (Vela Luka)

Gorki Mileti¢ (Vela Luka)

Zelimir Orsani¢ (Zagreb)

Dinko PriZmi¢ (Vela Luka)

Denis Prusac (Zadar)

Mateja Snajdar (Zagreb)

Sanja Soli¢ (Zagreb)

Danko Zuvela (Vela Luka)

Kre$o Zuvela (Vela Luka)

PROGRAMSKI ODBOR / PROGRAMME COMMITTEE:

KresSimir Grilec (Zagreb) - predsjednik / president
Vesna Alar (Zagreb)

Natalija Doli¢ (Sisak)

Maurice Grech (Malta)

Hrvoje Ivankovi¢ (Zagreb)

Vinko Ivusi¢ (Zagreb)

Suzana Jakovljevi¢ (Zagreb)

Jaroslav Jerz (Slovak Republic)

David Kennedy (Dublin, Ireland)

Frankica Kapor (Zagreb)

Zoran Kozuh (Zagreb)

Gojko Mari¢ (Zagreb)

Jan Meneve (Mol, Belgium)

Diana Milci¢ (Zagreb)

Simon Montgomery (Dublin, Ireland)

Zdravko Schauperl (Zagreb)

Frantisek Simancik (Bratislava, Slovak Republic)
Sanja Soli¢ (Zagreb)

Ivo Stepanek (Czech Republic)

DraZen Zivkovi¢ (Split)



RECENZENTSKI ODBOR / REVIEW COMMITTEE:

Vesna Alar
Zeljko Alar
Branko Bauer
Biserka Runje
Danko Cori¢
Slaven Dobrovi¢
Frankica Kapor
KreSimir Grilec
Tatjana Haramina
Hrvoje Ivankovic¢
Franjo Ivusi¢
Vinko Ivusi¢
Suzana Jakovljevi¢
Josip Stepani¢
Zdenka Keran
Darko Landek
[gor Majnaric¢
Gojko Mari¢
Miroslav Mikota
Nikola Mrvac
Ljiljana Pedisi¢
Vera Rede
Marijana Serdar
Ivo Stojanovi¢
Marko Tomisa
Damir Vusi¢

[gor Zjakic



SADRZA] / CONTENTS

Vesna Alar, Ivan Stojanovi¢, Ivan UZarevi¢, Sanja Martinez
PHYSICAL AND CHEMICAL PROPERTIES OF EPOXY AND POLYESTER COATING APPLIED BY
ELECTROSTATIC SPRAYING

Irena Banovac, Matko Erceg, Branka Andrici¢
COMPARISON OF THE INFLUENCE OF LITHIUM AND SODIUM MONTMORILLONITE ON THE
CRYSTALINITY AND THERMAL PROPERTIES OF POLY(ETHYLENE GLYCOL)

Bartoli¢ T., Majnaric¢ I, Bolanca S.
THE IMPACT OF PRINTING ADDITIONAL INKS ON MULTICOLOR REPRODUCTION IN
LIQUID TONER ELECTROPHOTOGRAPHY

Zeljko Basi¢, Mile Matijevi¢, Nikola Mrvac, Damir Vusié
COMMUNICATION IN WEB 2.0 ENVIRONMENT

Anita Begi¢ Hadzipasi¢, Jadranka Malina, Vanja Novak
EXAMINATION OF CORROSION RESISTANCE OF NICKEL COATED DUAL PHASE
STRUCTURAL STEEL

Behmen M., Topi¢ A., Torlo M., ViSekruna V.
METHODS OF ELIMINATION OF RESIDUAL STRESSES AND STRAINS IN OPTIMIZED
WELDED STRUCTURES

G. Brankovi¢, D. Lukovié Golié, A. Re¢nik, N. Daneu, S. Bernik, M. S¢epanovi¢, Z.
Brankovié¢

SELF-ASSEMBLED ZNO NANOPOWDER OBTAINED BY SOL-GEL AND SOLVOTHERMAL
METHODS

Z. Brankovi¢, Z. Marinkovi¢ Stanojevi¢, M. Pocuca Nesi¢, Z. Jaglici¢, M. Jagodi¢: G.
Brankovié¢
HYDROTHERMAL SYNTHESIS OF MULTIFERROIC Y MnO3s NANOPOWDERS

Zdenka Zovko Brodarac, Davor Stanic, Katarina Terzic
INFLUENCE OF THE HEAT TREATMENT BY ANNEALING ON THE MICROSTRUCTURAL
CONSTITUENT PROPERTIES OF THE AlSi8Cu3 ALLOY

Tomislav Cigula, Sanja Mahovic Poljacek, Tamara Tomasegovic, Miroslav Gojo
THE OFFSET PRINTING PLATE CHARACTERISTICS RELATED TO DEVELOPING PROCESS

Marko Ca¢ié, Marin Milkovié, Robert Geéek
ADVERTISING IN VIDEO GAMES

Andrijna Dijan, Igor Zjaki¢, Ivana Pavlovi¢, Miroslav Mikota
EVALUATION OF PRINTS OF PHOTOGRAPHS OF ARCHITECTURE

.10

«11

w12

.13

.14

.15

.16

w17

.18

..19



Antonija Dobrota, Damir Modri¢, Damir Vusié¢
INTERFERROMETRIC ANALYSIS OF DIMENSIONAL STABILITY OF THE PAPER

Natalija Doli¢, Faruk Unki¢, Josip Uremovi¢

INFLUENCE OF HOMOGENIZATION ON PHYSILAC PROPERTIES OF ALUMINUM ALLOY EN

AW-5083

Daria Pankovi¢, Nikola Mrvac, Mile Matijevi¢, Mario Tomisa
DIFFERENCE BETWEEN 2D AND 3D PICTURE BOOK

Himzo Puki¢, Mirna Nozic
A NEW APPROACH FOR DIMENSIONING DEEP DRAWING

Igor Gabri¢, Mario Podrug
SURFACE DECARBURIZATION OF 42CrMo4 STEEL IN CHAMBER FURNACES WITHOUT
PROTECTIVE ATMOSPHERE

Kresimir Grilec, Aleksandar Halavanja, Gojko Mari¢
BENDING OF STEEL PROFILES FILLED WITH ALUMINIUM FOAM

Kresimir Grilec, Vinko Ivusic
A BRIEF HISTORY OF TRIBOLOGY

Jasna Halambek, Katarina Berkovi¢, Miroslav Gojo
INHIBITION OF ACIDIC ALUMINIUM CORROSION USING ETHANOL SOLUTION OF
LAVENDER ESSENTIAL OIL

Mice Jaki¢, Natasa Stipanelov-Vrandecic, Ivka Klari¢
EFFECT OF POLY(ETHYLENE GLYCOL) ON thermal DEGRADATION of POLY(VINYL
CHLORIDE)/POLY(ETHYLENE OXIDE) BLENDS

Mirko Jakopc¢i¢, Ivan Sedak-Benci¢
MATERIAL ANALYSIS OF EXPLOITED ARTILLERY WEAPON BARREL

Frankica Kapor, Gordana Pustaj, Ivan Bruci¢
MATERIALS SELECTION IN CARBON CAPURE PLANTS

Frankica Kapor, Gordana Pustaj, Mohamed Al Zenab
GEOTECHNICAL ANCHOR CORRSOION

Slobodan Kralj, Gojko Mari¢, Zoran KoZuh, Matija BuS$i¢, Daniel Pugar
JOINING TECHNOLOGIES FOR ALUMINIUM FOAMS

w20

w21

w22

w23

w24

w25

w26

w27

.28

w29

30

«31

w32



Miroslav Labor, Maja Tolo, Vanja Martinac, Jelena Jakic
THE MgO (80% PRECIPITATION) FROM SEAWATER

Mario Lovri¢, Alexander Grafl, Beate Berger, Jens Ostrowski, Karl Adam, Bernhard
Pertl
IMPACT OF WATER QUALITY ON THE WATER SEPARABILITY OF AN INDUSTRIAL OIL

Miroslav Mikota, Ivana Pavlovi¢, Mario Tomis$a Mile Matijevi¢
IMPACT OF THE DOD HI FI BUBBLE JET PRINTING SUBSTRATE CHOICE ON THE
STANDARD COLORS OF REAL PHOTOGRAPHIC MOTIFS

Valentina Mikuli¢, Anita Strkalj, Zoran Glavas
METHODS OF WASTEWATER TREATMENT IN METALLURGICAL INDUSTRY

Jelena Mileti¢
THE CORROSION INFLUENCE ON THE PROCESS EQUIPMENT MATERIAL, WATER COOLERS
IN OIL REFINERY

Katica Milos, Mladen Niksi¢, Martina Breznik,
ALUMINIUM FOAMS IN THE DESIGN OF IMPACT-SENSITIVE PARTS OF LIGHT RAIL
VEHICLES

Vedran Mudronja
ESTIMATION OF PROCESS SIGMA LEVEL

Mario Nikola MuZek, Marija Toli¢, Sandra Svilovi¢, Jelica Zeli¢
ADSORPTION ISOTHERMS OF COBALT IONS REMOVAL FROM SOLUTIONS USING FLY ASH
CLASS F

Mirna Nozié¢, Safet Isi¢, Emir Nezirié¢, Edin DZiho
EXPERIMENTAL VERIFICATION OF THERMAL INSULATION USING THERMOVISION
METHOD

Vjera Novosel - Radovi¢, Nikol Radovi¢, Franjo Safar, Drago Bauman
THE FILM OF ZINC COATED TUBE

Ivana Ropus, Biserka Runje, Gorana Barsi¢
DIMENSIONAL NANOMETROLOGY

Matija Sakoman, Gojko Mari¢
CONDITION MONITORING OF DIESEL ENGINE BY FERROGRAPHY ANALYSIS

w33

w34

.35

.36

w37

.38

w39

w40

w41

wd2

w43

w44

w45


http://imehrvatsko.net/namepages/view/family_name/prezime-lovric-2

Slavica Savi¢, Goran Stojanovi¢, Goran Kiti¢, Vesna Crnojevi¢-Bengin, Sanja Prsic,
Goran Brankovi¢

AN INNOVATIVE METHOD FOR MEASURING OF DIELECTRIC CONSTANT OF NiMn;0.
POWDERS IN HIGH-FREQUENCY RANGE

Ljerka Slokar, Tanja Matkovi¢, Prosper Matkovi¢
FRACTURE ANALYSIS OF LIFTING HOOKS MADE OF CARBON STEELS

Ivana Smoljko, BoZana Jejina, Senka Gudi¢, Maja Kliski¢, Nenad Kuzmani¢
HYDROGEN PRODUCTION FROM ALUMINIUM PACKAGING

Zorica Marinkovi¢ Stanojevi¢, Milica Pocuca-Nesi¢, Zorica Brankovi¢, Patricia Cotic, M.

Sousa Goes, Goran Brankovi¢
STRUCTURAL, MICROSTRUCTURAL AND MAGNETIC INVESTIGATIONS IN HIGH-ENERGY
BALL MILLED YMNO3; POWDERS

Sandra Svilovi¢, Mirka Jakovcevié¢, Renato Stipisi¢, Davor RusSic
EQUILIBRIUM STUDIES OF COPPER CATIONS EXCHANGE BY SYNTHETIC ZEOLITE X

Sanja Soli¢, Zdravko Schauperl, Branko Karali¢
INFLUENCE OF DEEP CRYOGENIC TREATMENT ON TOOL LIFE OF CARBIDE INSERTS

Antoneta Tomljenovi¢, Andreja Basak, Kristina Rusak, Zorana Kovacevi¢, Roshan
Paul, Marolda Brouta-Agnésa

PROPERTY CHANGES OF FISHING NETS MADE OF POLYAMIDE 6 AFTER SIMULATED
AGEING

Tamara Topi¢

QUALITY REQUIRENMENTS FOR HULL MATHERIALS, CONDITION SURVEY OF PROPELLER
SHAFT AND RUDDER BLADE, QUALITY REQUIRENMENTS OF EXTERNAL AND INTERIOR
WOODEN YACHT'S HULL STRUCTURE,

FOR YACHTS OVER 24M.

Correlation between Rules for statutory certification according to Croatian Shipping
Registry and Directive 94/25/EU

Neven Ukrainczyk, Eduardus Koenders, Klaas van Breugel
NUMERICAL MODEL FOR MULTI-ION DIFFUSION IN CEMENTITIOUS MATERIALS -
MultIDiff CODE

Neven Ukrainczyk, Nirvana Frankovi¢ Mihelj, Juraj Sipuéié
KINETIC STUDY OF CALCIUM SULFOALUMINATE CEMENT HYDRATION

Ida Vojnovi¢, RuZica Surina, Ivana Gudlin Schwarz, Zeliko Knezi¢, Gojko Marig,
Antoneta Tomljenovi¢
PREPARATION OF FLAX FIBERS FOR COMPOSITE MATERIALS REINFORCEMENTS

Nevenka Vrbos, Neven Ukrainczyk, Juraj Sipusi¢
INFLUENCE OF CITRIC ACID ON PROPERTIES OF CALCIUM ALUMINATE CEMENT BASED
MATERIALS

.46

w47

.48

.49

..50

.51

.52

.53

.54

.55

.56



MATRIB 2013
International Conference on Materials, Tribology, Recycling
Vela Luka, 27- 29 June 2013

PHYSICAL AND CHEMICAL PROPERTIES OF EPOXY AND POLYESTER
COATING APPLIED BY ELECTROSTATIC SPRAYING

FIZIKALNO-KEMIJSKA SVOJSTVA EPOKSIDNIH I POLIESTERSKIH PREMAZA
NANESENIH ELEKTROSTATSKIM NAPRASIVANJEM

Vesna Alar, Ivan Stojanovi¢, Ivan Uzarevi¢, Sanja Martinez*

Faculty of Mechanical Engineering and Naval Architecture University of Zagreb, Ivana Lucic¢a 5,
Zagreb

*Faculty of Chemical Engineering and Technology University of Zagreb, Maruli¢ev trg 21, Zagreb

Original scientific paper / Izvorni znanstveni rad

Abstract

In this work comparison of the protective properties of polyester and epoxy coatings applied by
electrostatic method to an aluminium substrate was conducted. The study consists of the physical
and corrosion properties testing and description of the tests carried out in salt, climatic and UV
chamber, as well as gloss, elasticity, hardness, thickness, adhesion and impact resistance testing.
Aluminium is the material of low density, which is increasingly used in various industries. Specialty
of aluminium is its passive Al;03 film that protects the surface of aluminium from corrosion in a
neutral atmosphere. Aluminium, although well-protected by the passive film, however, tends to
corrode locally and is sensitive to certain environmental conditions. In addition, alloying greatly
reduces aluminium protective properties and this is why it is often necessary to provide additional
protection. Epoxy and polyester coatings provide excellent protection due to their good chemical
resistance, moisture resistance and high temperature resistance. The industry particularly
distinguishes electrostatically applied powder coatings containing no volatile organic compounds,
which makes them environmentally friendly materials and provides long-lasting protection against
corrosion.

Key words: aluminium, electrostatic method, epoxy, polyester, powder coatings

Sazetak

U radu je provedena usporedba zastitnih svojstava poliesterskih i epoksidnih premaza nanesenih
elektrostatskim naprasivanjem na aluminijsku podlogu. Ispitana su fizikalna i korozijska svojstva
ovih prevlaka te su opisana provedena ispitivanja u slanoj, vlaznoj i UV komori, ispitivanje sjaja,
elasti¢nosti, tvrdoce, debljine i prionjivosti prevlake te ispitivanje otpornosti na udar. Aluminij je
materijal niske gustoce koji se sve viSe koristi u raznim granama industrije. Posebnost aluminija je
njegov pasivni film Al,03 koji Stiti povrSinu aluminija od korozije u neutralnoj atmosferi. Aluminij
je, iako dobro zasti¢en pasivnim filmom, ipak sklon lokalnoj koroziji te je osjetljiv na odredene
okolisne uvjete. Takoder legiranjem aluminija zaStitna svojstva mu se uvelike smanjuju te ga je
Cesto potrebno dodatno zastititi. Epoksidne i poliesterske prevlake pruzaju odli¢nu zastitu zbog
svoje kemijske otpornosti, otpornosti na vlagu te otpornosti na visoke temperature. U industriji se
posebno izdvajaju elektrostatski nanesene praskaste prevlake koje ne sadrzavaju hlapive organske
spojeve, Sto ih ¢ini ekoloski prihvatljivim materijalom, a pruzaju dugotrajnu zastitu od korozije.

Kljuéne rijeci: aluminij, elektrostatsko naprasivanje, epoksid, poliester, praskaste prevlake
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COMPARISON OF THE INFLUENCE OF LITHIUM AND SODIUM
MONTMORILLONITE ON THE CRYSTALLINITY AND THERMAL
PROPERTIES OF POLY(ETHYLENE GLYCOL)

USPOREDBA UTJECAJA LITIJEVOG I NATRIJEVOG MONTMORILONITA NA
KRISTALNOST I TOPLINSKA SVOJSTVA POLI(ETILEN-GLIKOLA)

Irena Banovac, Matko Erceg, Branka Andrici¢

Zavod za organsku tehnologiju, Kemijsko-tehnoloski fakultet, Teslina 10/V, 21000 Split, Croatia,
ibanovac@ktf-split.hr

Original scientific paper / Izvorni znanstveni rad

Abstract

In this work the effect of lithium montmorillonite (LIMMT) and sodium montmorillonite (NaMMT)
as nanofillers on the degree of cristallinity, the melting temperature and the thermal stability of
poly(ethylene glycol) (PEG) with average molecular weight of 3400 was investigated. PEG/LIMMT
and PEG/NaMMT composites with compositions 90/10, 80/20, 70/30, 60/40, 50/50, 40/60,
30/70, 20/80 and 10/90 by weight were prepared by melt intercalation and analysed by
differential scanning calorimetry (DSC) and dynamic thermogravimetry (TG). The addition of
LiMMT and NaMMT lowers the degree of crystallinity of PEG which completely disappears above
70 wt. % of LIMMT and NaMMT, as evidenced by DSC analysis. LIMMT has more pronounced
influence on the crystallinity degree of PEG than NaMMT. The melting and crystallisation
temperatures of PEG are reduced with addition of both NaMMT and LiMMT, respectively. The
thermogravimetric analysis shows that degradation of PEG, PEG/LIMMT and PEG/NaMMT
composites occurs through one degradation step. NaMMT slightly decreases the thermal stability of
PEG only at loadings higher than 50 wt. %, while the negative influence of LIMMT on the thermal
stability of PEG is more pronounced and observable even at low loadings. The results suggest that
LiIMMT has more pronounced influence on the crystallinity and thermal properties of PEG
compared to NaMMT.

Key words: poly(ethylene glycol), crystallinity, thermal stability, lithium montmorillonite, sodium montmorillonite

Sazetak

U radu je istraZivan utjecaj dodatka litijevog montmorilonita (LIMMT) i natrijevog montmorilonita
(NaMMT) kao nanopunila na stupanj kristalnosti, taliSte, kristaliSte i toplinsku postojanost
poli(etilen-glikola) (PEG) molekulne mase 3400. Uzorci PEG/LiMMT i PEG/NaMMT pripremljeni su
metodom interkalacije iz taljevine u masenim omjerima 90/10, 80/20, 70/30, 60/40, 50/50,
40/60, 30/70, 20/80 i 10/90 te analizirani diferencijalnom pretraznom kalorimetrijom (DSC) i
dinami¢kom termogravimetrijom (TG). DSC analizom utvrdeno je da se stupanj kristalnosti PEG-a
smanjuje porastom udjela LIMMT-a i NaMMT-a, te potpuno nestaje pri udjelima LiMMT-a i NaMMT-
avec¢im od 70 mas.%. Pri istim masenim udjelima LiMMT izraZenije utjeCe na smanjenje kristalnosti
PEG-a u odnosu na NaMMT. Taliste i kristaliste PEG-a snizavaju se dodatkom i NaMMT-a i LIMMT-a
u odnosu na izvorni PEG. Termogravimetrijska analiza pokazuje da se razgradnja PEG-a,
PEG/LiMMT i PEG/NaMMT kompozita odvija u jednom razgradnom stupnju. NaMMT neznatno
slabi toplinsku postojanost PEG-a tek u kolicinama ve¢im od 50 mas. %, dok je negativan utjecaj
LiMMT-a znatno izraZeniji i zamjetan ve¢ pri malim masenim udjelima. Dobiveni rezultati ukazuju
da LiIMMT ima znacajniji utjecaj na kristalnost i toplinska svojstva PEG-a u odnosu na NaMMT.

Klju¢ne rijeci: poli(etilen-glikol), kristalnost, toplinska postojanost, litijev montmorilonit, natrijev montmorilonit
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IMPACT OF PRINTING ADDITIONAL INKS ON MULTICOLOR
REPRODUCTION IN LIQUID TONER ELECTROPHOTOGRAPHY

UTJECA] TISKA DODATNIH BOJILA NA KOLORNU REPRODUKCIJU U TEHNICI
ELEKTROFOTOGRAFIJE TEKUCIM TONEROM

T. Bartoli¢, I. Majnari¢, S. Bolanca
University of Zagreb, Faculty of Graphic Arts, Getaldi¢eva 2, 10000 Zagreb, Croatia

Original scientific paper / Izvorni znanstveni rad

Abstract

In terms of increasing quality of reproduction there is sometimes a need to print additional spot
inks together with the standard CMYK inks. One of the digital printing techniques that can achieve
that is the liquid toner electrophotography. Modern printing machines that work on the principle of
liquid toner electrophotography include an additional spot ink printing option. In this paper the
impact of additional spot colour printing on a 4-colored reproduction will be analyzed, and by using
spectrophotometric test a possible increase in quality will be defined. It is necessary to define how
additional spot colours affect the reproduction of full tones, screening surfaces (CIEAE, gamut
reproduction) and how the printing substrate affects the final reproduction.

Key words: electrophotography, Hi-Fi printing, IndiChrome printing, spot inks, gamut of
reproduction

Sazetak

U smislu povecanja kvalitete reprodukcije ponekad postoji i potreba za otiskivanjem dodatnih
spotnih bojila uz standardna CMYK bojila. Jedna od digitalnih tehnika tiska koja moze to postici je
elektrofotografija teku¢im tonerom, tzv. Digitalni kolorni ofset. Suvremeni strojevi koji rade na
principu elektrofotografije teku¢im tonerom ukljucuju opciju tiska dodatnih spotnih bojila. U ovom
radu biti ¢e analiziran utjecaj otiskivanja dodatnih boja na kolornu reprodukciju, te ce se
spektrofotometrijskim ispitivanjem definirati eventualni porast kvalitete. Pri tome je potrebno
definirati kako dodatne boje utjecu na reprodukciju punih tonova i rastriranih povrsina (CIEAE,
gamut reprodukcije), te kako na razliku u reprodukciji utjece sama tiskovna podloga.

Kljucne rijeci: elektrofotografija, Hi-Fi tisak, IndiChrome tisak, spotna bojila, gamut reprodukcije
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COMMUNICATION IN WEB 2.0 ENVIRONMENT
KOMUNIKACIJA U WEB 2.0 OKRUZEN]U
1Zeljko Basi¢, ‘Mile Matijevi¢, Nikola Mrvac, ZDamir Vusié

University of Zagreb, Faculty of Graphic Arts, Zagreb, Getaldi¢eva 2,
2Croatia, Polytechnic of Varazdin, J. Krizani¢a 33, Varazdin, Croatia

Original_scientific paper / lzvorni znanstveni rad

Abstract

Today, the Internet is the largest and the most widespread medium that allows two-way
communication for users on different devices and locations. It is considered a medium that
provides its customers with the largest number of channels, applications and modes of
communication. Although the Internet is the newest medium of communication that emerged in the
late 20th century, today it has become most financially favourable and cost-effective. Its cost-
effectiveness lies precisely in the fact that the price and cost of communication are equal regardless
of whether they are long or short distances. The above-mentioned flexibility and financial feasibility
are the main reasons why this method of communication is increasingly being used by all age
groups of Internet users. In order to obtain higher efficiency of communication, the Internet
content, apart from text, has increasingly turned toward the use of other multimedia elements such
as pictures, sound, video and animation. Using Web 2.0. applications that provide quick and easy
sharing of the existing facilities, as well as creating a new one, makes multimedia communications
on the Internet much easier.

The goal of this study is to explore the users' habits in order to come to a new understanding that
will enable the development of new Web 2.0 applications oriented to communication among users.

Key words: Internet, multimedia, Web 2.0, communication

Sazetak

Internet je danas najve¢i i najrasprostranjeniji medij koji omogucava dvosmjernu komunikaciju
korisnika na razli¢itim uredajima i lokacijama. MoZemo ga smatrati medijem koji svojim
korisnicima omoguéava najveéi broj kanala, aplikacija i na¢ina komunikacije. lako je Internet
najnoviji medij komunikacije koji je nastao krajem 20. stoljeca, danas je postao financijski
najpovoljniji i daleko najisplativiji. Njegova isplativost je upravo u tome Sto se cijena i troSak
komunikacije na izrazito velikim udaljenostima ne razlikuje od cijene komuniciranja na manjim
udaljenostima. Upravo je ta fleksibilnost i financijska isplativost glavni razlog zasto se takav nacin
komunikacije koristi sve viSe i viSe medu svim dobnim skupinama korisnika Interneta. Kako bi se
ostvarila Sto vec¢a ucinkovitost komunikacije, sadrzaj na Internetu uz tekst, sve viSe je okrenut
prema upotrebi i drugih multimedijskih elemenata kao sto su slika, zvuk, video i animacija.
Multimedijsku komunikaciju na Internetu znatno olaksavaju Web 2.0 aplikacije koje pruzaju brzo i
jednostavno razmjenjivanje postojeeg sadrzaja, kao i stvaranje novog.

Cilj ovog rada je istraziti navike korisnika kako bi se doslo do novih spoznaja koje ¢e omoguciti
razvoj novih Web 2.0 aplikacija usmjerenih komunikaciji medu korisnicima.

Kljuéne rijeci: Internet, multimedija, Web 2.0, komunikacija
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EXAMINATION OF CORROSION RESISTANCE OF NICKEL-COATED
DUAL-PHASE STRUCTURAL STEEL

ISPITIVANJE KOROZIJSKE OTPORNOSTI DVOFAZNOG KONSTRUKCIJSKOG
CELIKA ZASTICENOG NIKLENOM PREVLAKOM

Anita Begi¢ Hadzipasi¢, Jadranka Malina, Vanja Novak
University of Zagreb, Faculty of Metallurgy, Aleja narodnih heroja 3, Sisak, Croatia

Techical paper/ 3 O O Qadl E
Abstract
Today’s technological development is unthinkable without using structural materials, whose

durability depends not only on the proper selection of materials and the applied load, but also on
the conditions in which they are located. Often it is a corrosive environment that leads to
degradation of mechanical properties and premature failure of the structure. The investment in the
protection of materials would reduce the costs of corrosion and provide extended service life of
structures.

In this paper corrosion resistance of nickel-coated dual-phase structural steel was examined. The
corrosion and impedance parameters were determined by electrochemical measurements in the
medium of 0.5 M H;SO4; and compared with values obtained for the dual phase steel without
coating. The thickness of nickel coating was determined by the method of weight gain and visual
method using an optical microscope. The analysis of electrochemical impedance spectroscopy data
showed that the tested nickel coating, although quite porous, is a very good barrier to aggressive
ions in the examined material. This is evidenced by a higher charge transfer resistance and lower
corrosion rate of nickel coated dual phase steel.

Key words: corrosion resistance, dual phase structural steel, nickel coating, corrosion rate,
impedance

Sazetak

Danasnji tehnoloski razvoj je nezamisliv bez upotrebe konstrukcijskih materijala, Cija trajnost ne
ovisi samo o pravilnom odabiru materijala i primijenjenom opterecéenju, vec i o uvjetima u kojima
se nalaze. Cesto je to neki korozijski okoli§ koji dovodi do degradacije mehanic¢kih svojstava i
preuranjenog loma konstrukcije. Investiranjem u zaStitu materijala smanjili bi se troSkovi zbog
korozije i osigurao produZeni vijek trajanja konstrukcija.

U ovom radu ispitana je korozijska otpornost dvofaznog konstrukcijskog celika zaSti¢enog
niklenom prevlakom. Elektrokemijskim mjerenjima u mediju 0,5 M H,S0. odredeni su korozijski i
impedancijski parametri te usporedeni s vrijednostima dobivenima za dvofazni Celik bez prevlake.
Debljina niklene prevlake odredena je metodom prirasta mase i vizuelnom metodom pomocu
optickog mikroskopa. Analiza rezultata elektrokemijske impedancijske spektroskopije pokazala je
da ispitana niklena prevlaka, iako dosta porozna, predstavlja izuzetno dobru barijeru agresivnim
ionima u ispitani materijal. O tome svjedocCe veéi otpor prijenosu naboja i manja brzina korozije
dvofaznog Celika zasticenog niklenom prevlakom.

Klju¢ne rije€i: korozijska otpornost, dvofazni konstrukcijski celik, niklena prevlaka, brzina
korozije, impedancija
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METHODS OF ELIMINATION OF RESIDUAL STRESSES AND STRAINS IN
OPTIMIZED WELDED STRUCTURES

METODE ELIMINIRANJA ZAOSTALIH NAPREZANJA I DEFORMACIJA U
OPTIMIZIRANIM ZAVARENIM KONSTRUKCIJAMA

M. Behmen, A. Topi¢, M. Torlo & V. Visekruna
Faculty of Mechanical Engineering and Computer Engineering, Matice hrvatske bb, Mostar BiH

Preliminary notice / Prethodno priopéenje

Abstract

Optimizing of complex metal structures in the energy, process industry, shipbuilding and petro
chemistry from the standpoint of design and manufacturing activities is the prerequisite of survival
in the market of manufacturing systems. Welding process is the dominant process in the
technological realization of these products that will result in the emergence of residual stresses in
the weld and HAZ whose value depends on the type of material, process and welding parameters as
well as stiffness of structural elements that are joined. The paper presents the results of many years
of research in developing the relaxation technologies of residual stresses and strain caused by
welding, using vibro relaxation. All the studies were carried out on the overall dimensions of
structures. Using advanced methods of simulating the impact of equipment and relaxation process
parameters, the technology of eliminating the technological stresses and strains in very complex
steel structures in a very high percentage has been optimized. Apart from eliminating stress the
application of vibro relaxation adjusted parameters in the welding process also the characteristics
of fracture mechanics have been enhanced.

Key words: welding, residual stresses, vibro relaxation

Sazetak

Optimiziranje sloZenih metalnih konstrukcija u energetici, procesnoj industriji, brodogradnji i
petrokemiji sa stanovista konstrukcijskih i proizvodnih aktivnosti je preduvjet opstanka na trzistu
proizvodnih sustava. Proces zavarivanja je dominantan tehnoloski proces u realiziranju ovih
proizvoda a za posljedicu ima pojavu zaostalih naprezanja u zavaru i ZUT-u ¢ija je vrijednost u
funkciji vrste materijala, postupka i parametara zavarivanja te krutosti elemenata konstrukcije koji
se spajaju. Radom su prikazani rezultati viSegodiSnjeg istraZivanja u razvoju tehnologija
relaksiranja zaostalih naprezanja i deformacija wuzrokovanih zavarivanjem, metodom
vibrorelaksiranja. Sva istrazivanja provedena su na realnim krupno gabaritnim konstrukcijama.
Koriste¢i suvremene postupke simuliranja ucinka opreme i parametara procesa relaksiranja
optimizirana je tehnologija eliminiranja tehnoloskih naprezanja i deformacija na sloZenim celicnim
konstrukcijama u visokom procentu. Primjenom korigiranih parametara vibrorelaksiranja u
samom postupku zavarivanja osim eliminiranja naprezanja poboljSane su i karakteristike mehanike
loma.

Kljucne rijeci: zavarivanje, zaostala naprezanja, vibrorelaksiranje
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SELF-ASSEMBLED ZNO NANOPOWDER OBTAINED BY SOL-GEL AND
SOLVOTHERMAL METHODS

G. Brankovic}, D. Lukovic¢ Golié¢?, A. Re¢nik?, N. Daneu?, S. Bernik?, M. Séepanovié3, and
Z. Brankovic!

!nstitute for Multidisciplinary Research, Kneza ViSeslava 1, 11030 Belgrade, Serbia

2 Jozef Stefan Institute, Jamova 39, 1000 Ljubljana, Slovenia

3 Center for Solid State Physics and New Materials, Institute of Physics, University of Belgrade,
Pregrevica 118, 11080 Belgrade, Serbia

Abstract

Recent development of nanotechnology and expansive production of nanopowders have actualized
the interest in self-assembling processes which could occur during nanopowder synthesis. Polar
ZnO has a dipole moment which could be an important factor in the self-assembling process. In our
research ZnO nanopowder was obtained by the sol-gel method from an ethanol solution of zinc
acetate dihydrate. In this synthesis the layered zinc hydroxide acetate (ZHA) is an intermediate
compound that further transforms into hexagonally shaped ZnO crystallites - nanoplates (d = 4
nm). The obtained ZnO powders were characterized by X-ray diffraction (XRD), Raman
spectroscopy, thermogravimetric (TG) and differential thermal analyses (DTA), as well as high-
resolution transmission electron microscopy (TEM) and field emission scanning electron
microscopy (FESEM). Self organization of primary nanoplates was noted by transmission electron
microscopy and confirmed by detailed Rietveld refinement and Raman analysis. Further
solvothermal treatment was applied in order to promote the self-assembling process. The presence
of smaller particles and pores inside the larger hexagonal plates and the single-crystal diffraction
pattern confirmed the mesocrystalline nature of the solvothermally prepared ZnO particles. In this
study we have shown that it is possible to prepare ZnO mesocrystals without the aid of special
organic additives, or face-specific organic molecules, starting from a simple precursor such as an
ethanol solution of zinc acetate dihydrate.
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HYDROTHERMAL SYNTHESIS OF MULTIFERROIC YMnO3; NANOPOWDERS

Z. Brankovi¢!, Z. Marinkovic¢ Stanojevic?, M. Pocuca NeSic?, Z. Jaglici¢?, M. Jagodicz and
G. Brankovi¢!

nstitute for Multidisciplinary Research - University of Belgrade, Belgrade, Serbia
2[nstitute of Mathematics, Physics and Mechanics, Ljubljana, Slovenia

Abstract

Manganites, such as BiMnO3z; or REMnO3 (RE = rare earth), are an important class of the multiferroic
materials. The rare earth (RE) manganites, RE =Y, Ho, Er, Tm, Yb, Lu, Sc, crystallize in hexagonal or
orthorombic perovskite type crystal structure depending on RE’s ionic radius. Orthorhombic
YMnOs3 exhibits an incommensurate antiferromagnetic transition at around Ty = 40 K and the
ferroelectric transition at lower temperature of 31 K. The hexagonal YMnO3 is multiferroic material
exhibiting ferroelectricity and antiferromagnetic properties with a strong coupling between them,
with ferrielectric order up to high temperatures >600°C and simultaneous ferrielectric and
antiferromagnetic order below 75 K. In this work single phase hexagonal YMnO3; powder was
prepared starting from Y(CH3C0OO)2-xH20, Mn(CH3C00)2-4H,0, KMnO4, and KOH using a method of
hydrothermal synthesis (200°C for 2 h) followed by calcination in temperature range of 1,000-
1,200°C for 2 h. According to FESEM analysis calcined powder consisted of submicronic, partially
sintered YMnOs particles uniform in shape and size. Magnetic measurements indicated
ferrimagnetic properties which were explained by a nonstoichiometry of the obtained compound
and an excess of manganese confirmed by ICP analysis, but also by local presence of small amount
of Mn304 which was below detection limit of X-ray powder diffraction analysis.

15



MATRIB 2013
International Conference on Materials, Tribology, Recycling
Vela Luka, 27- 29 June 2013

INFLUENCE OF HEAT TREATMENT BY ANNEALING ON THE
MICROSTRUCTURAL CONSTITUENT PROPERTIES OF AlSi8Cu3 ALLOY

UTJECA] TOPLINSKE OBRADE ZARENJEM NA SVOJSTVA
MIKROSTRUKTURNIH KONSTITUENATA AlSi8Cu3 LEGURE

Zdenka Zovko Brodarac!, Davor Stanic?, Katarina Terzic?

1 University of Zagreb, Faculty of Metallurgy, Aleja narodnih heroja 3, Sisak, Croatia
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Abstract

Hypoeutectic aluminum - silicon casting alloys such as AlSi8Cu3 (EN 46 200 AC) are of primary importance
for wide commercial applications in automotive industry for safety components, such as engine parts. The
design of materials through the selection of the chemical composition, melt treatment by inoculation and
modification, annealing and correctly developed casting technology could improve castings properties. Due to
castings complex geometry, it is sometimes necessary to provide heat treatment such as annealing after
casting. Rigorous regime with a relatively high temperature and long holding time indicates the
microstructural changes in the material, thus indirectly affecting the mechanical properties of the material.
An important aspect for further improvement and application is to develop a better understanding of the
microstructural constituent changes due to provided heat treatment.

The aim of this study was to determine the change in properties of microstructural constituents of separately
cast test samples AlSi8Cu3 alloy due to obtained annealing. Metallographic analysis established the following
microstructural constituents: aa primary dendrites, eutectic (oa+fsi) and intermetallic phases based on
copper stoichiometry Al-Al,Cu-Si, AlyMg,Si,Cuw. Annealed microstructure has been changed as more uniform
distribution of primary aluminum dendrites, its copper enrichment, and therefore fragmentation of the past
solidifying phases based on copper. It has been determined that some difference in distribution, ratio,
elongation and microhardness occurred in heat treated samples when compared to those in as-cast state.

Key words: Al-Si alloys, microstructure, heat treatment

Sazetak

Podeutekticke aluminij - silicij ljevacke legure poput AlSi8Cu3 (EN AC 46200) su od osnovne komercijalne
vaznosti zbog Siroke primjene za automobilske sigurnosne komponente poput dijelova motora. Svojstva
legure nastoje se poboljsati dizajniranjem materijala putem odabira kemijskog sastava, obradom taljevine
cijepljenjem i modifikacijom, toplinskom obradom i ispravno proracunatom tehnologijom lijevanja. Kod
odljevaka kompleksne geometrije ponekad je neophodno nakon lijevanja provesti postupak toplinske obrade
zarenjem. Rigorozni rezim s relativno visokom temperaturom i duZim vremenom zadrzavanja indicira
mikrostrukturne promjene u materijalu, a time indirektno utjeCe na mehanicka svojstva materijala. Vazan
aspekt za daljnja poboljSanja i primjenu je bolje razumijevanje mikrostrukturnih i mehanickih znacajki legure
usporedbom mikrostrukturnih i mehanickih znacajki sa i bez primjene naknadne toplinske obrade.

Cilj ovog rada bio je utvrditi promjenu u svojstvima mikrostrukturnih konstituenata odvojeno lijevanih
ispitnih uzoraka AlSi8Cu3 legure uslijed provedenog Zarenja. Metalografskim metodama su ustanovljeni
sljede¢i mikrostrukturni konstituenti: primarni dendriti aa;, eutektik (aa + Bsi) i intermetalne faze na osnovi
bakra stehiometrije AliCu, AlMg,Si,Cuy. Mikrostruktura nakon toplinske obrade Zarenjem dozZivljava
promjene u smislu ravnomjernije raspodjele dendrita primarnog aluminija, obogacivanja istog bakrom, te
usitnjavanjem posljednjih skru¢ujuéih faza na osnovi bakra. Utvrdene su odgovaraju¢e promjene u raspodjeli,
udjelu, izduzenju i mikrotvrdo¢i toplinski obradenih uzoraka u odnosu na one u primarnom lijevanom stanju.
Kljuéne rijeci: Al-Si legura, mikrostruktura, toplinska obrada
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THE OFFSET PRINTING PLATE CHARACTERISTICS RELATED TO
DEVELOPING PROCESS
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Original scientific paper / Izvorni znanstveni rad

Abstract

Offset printing is one of the most common printing techniques used today. It is characterized by
two features, the printing ink is not transferred directly from the printing plate to the printing
substrate and the selective ink adsorption in the printing process is achieved by opposite physical-
chemical properties of printing and nonprinting areas. The majority of the printing plates are built
from aluminium foil, which is chemically and electrochemically processed in order to form rough
and porous aluminium-oxide film and coated by a photoactive coating.

In the plate-making process the plate is exposed to a certain electromagnetic irradiation and then
developed to remove parts of the photoactive coating. The developing solutions are in often highly
alkaline solution and could dissolve aluminium oxide layer.

The aim of this paper is to determine the influence of the developer temperature on the printing
plate characteristics. For that purpose, printing plate samples were made by varying developer
temperature. Contact angle was measured to evaluate developer’s temperature influence on the
nonprinting areas, and coverage values were measured for evaluation of the image elements
transfer on the printing plate.

The results have shown that the developer’s temperature influences both, the printing and
nonprinting areas. The contact angle on the nonprinting areas has polynomial dependence on the
developer temperature while increase of the developer temperature causes coverage values to
decrease.

This research has proved that changing developer temperature in the plate-making process
influences printing and nonprinting areas which makes it a significant parameter to watch and
optimize for every plate-making process to ensure best possible results in reproduction.

Key words: lithography, printing plate, developing process
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OGLASAVANIJE U VIDEO IGRAMA

ADVERTISING IN VIDEO GAMES

Marko Caéié¢, Marin Milkovié, Robert Geéek
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Abstract

In the recent years, gaming industry has generated more revenues than film industry or book and
music sales. According to the market research agencies, time spent playing video games is
comparable to the time spent listening to music or using mobile devices, while only slightly inferior
to watching television, which proves the advertising potential of video games. Advertising in video
games can be divided in two major categories: advergaming and in-game advertising. Advergames
are video games whose production is commissioned and sponsored by the advertiser and they are
made with the sole purpose of promoting some particular brand or product. Unlike advergaming,
in-game advertising integrates advertising materials in the existing video game storyboard. This
paper will provide an overview of the gaming industry, video game types and advertising models
and finally examine the effectiveness of in-game advertising on the case of game created for
Android mobile devices.

Key words: video games, advertising, advergaming, in-game, effectiveness

Sazetak

Posljednjih godina, igra¢a industrija generira ve¢u zaradu od filmske industrije te prodaje knjiga i
glazbe. Prema agencijama za istrazivanje trzista, vrijeme provedeno igrajuéi video igre usporedivo
je s vremenom provedenim sluSajuéi glazbu ili koriste¢i mobilne uredaje, dok tek malo zaostaje za
gledanjem televizije, Sto vjerno docarava oglasni potencijal koji pruzaju video igre. OglaSavanje u
video igrama moze se podijeli na dvije velike kategorije: advergaming i in-game oglasavanje.
Advergames su video igre Cija je proizvodnja narucena i sponzorirana od strane oglasSivaca te se od
pocetka izraduju kako bi Sto kvalitetnije promovirale odredeni brend ili proizvod. Za razliku od
advergaminga, in-game oglasavanje integrira reklamne materijale u postojecu pricu video igre. Ovaj
rad pruZit ¢e pregled nad igra¢om industrijom, vrstama video igara i modelima oglaSavanja te
ispitati uc¢inkovitost in-game oglasavanja na primjeru igre za Android mobilne uredaje.

Kljuéne rijeci: video igre, oglaSavanje, advergaming, in-game, ucinkovitost
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EVALUATION OF PRINTS OF PHOTOGRAPHS OF ARCHITECTURE

EVALUACIJA ISPISA FOTOGRAFIJA ARHITEKTURE

Andrijana Dijan, Igor Zjaki¢, Ivana Pavlovi¢, Miroslav Mikota

University of Zagreb, Faculty of Graphic Arts, Getaldi¢eva 2, 10000 Zagreb, Croatia
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Abstract

Printing of photographs of architecture requires high print quality, which includes the ability to
display more details with occurrence of as less as possible problems in the reproduction of wide
range of tones, dark and light tones and lines. The paper examines the acceptability of the dominant
printing techniques of digital record of photographs in the field of printing author’s photographs of
architecture.

The goal was to compare the photographs of architecture printed in different techniques on
different substrates by using objective measurement techniques and survey.

Key words: Photo print, sublimation printing, HiFi ink jet, laser photo printing, ISO 12233 chart

Sazetak

Ispis fotografija arhitekture zahtijeva visoku kvalitetu ispisa Sto podrazumijeva mogu¢nost prikaza
Sto vise detalja, gdje ¢e se u Sto manjoj mjeri pojaviti problemi u prikazu velikog raspona tonova,
odnosno tamnih i svijetlih tonova i linija. U radu se ispituje prihvatljivost dominantnih tehnika
ispisa digitalnog zapisa fotografije u podrucju ispisa autorskih fotografija arhitekture.

Cilj rada je usporediti razlic¢ite fotografije arhitekture na razli¢itim podlogama koristeci objektivne
mjerne tehnike i anketu.

Kljucne rijeci: ispis fotografije, sublimacijski ispis, HiFi ink jet, laserski fotografski ispis, ISO 12233
karta
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INTERFERROMETRIC ANALYSIS OF DIMENSIONAL STABILITY OF THE
PAPER

INTERFEROMETRIJSKA ANALIZA DIMENZIONALNE STABILNOSTI PAPIRA
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Original scientific paper / Izvorni znanstveni rad

ABSTRACT

Dimensional stability is one of the most important paper attributes as well as other print substrates
like paper boards, corrugated boards, foils and so on. Lack of dimensional stability leads to bad
print register, and shrinkage of the paper afterwards. Dimensional stability was examined by the
method of holographic interferometry. Holographic interferometry is a reliable, precise, non-
destructive method where measurement can be repeated indefinitely on the same sample and
during the process without interference. Currently, in graphic technology that method is used in
laboratory testing, but has also found its place in manufacturing, such as flexogravure rolls
production.

Key words: dimensional stability, interferometry, print substrate
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INFLUENCE OF HOMOGENIZATION ON PHYSICAL PROPERTIES OF
ALUMINIUM ALLOY EN AW-5083

UTJECA] HOMOGENIZACIJE NA FIZIKALNA SVOJSTVA ALUMINIJSKE SLITINE
EN AW-5083

Natalija Doli¢, Faruk Unki¢, Josip Uremovic

University of Zagreb Faculty of Metallurgy, Aleja narodnih heroja 3, 44103, Sisak, Croatia

Original scientific paper / Izvorni znanstveni rad

Abstract

In this paper, the homogeneity of six aluminium alloy EN AW-5083 slabs cast with Direct Chill
Process, in cast and homogenized state, from the physical aspects, has been established.

In the experimental part of this work the examination of electrical conductivity on specified places
within the cross sectioned 30 mm thick plate on the beginning and the end of the cast slabs was
performed. The base for the homogeneity estimation was the statistical examination plan (“Latin
square”).

The processing of the results of measurements of conductivity has been performed by the software
package StatSoft® STATISTICA 8. By the statistical analysis the differences in cross-section of each
cross sectioned plate have been determined. By comparison of the beginnings and ends of
examined slabs the physical homogeneity of the slabs in its entirety has been evaluated. The
influence and importance of the homogenization on electrical conductivity by comparison of results
obtained from cast and homogenized condition of the tested alloy EN AW-5083 has been quantified.
Key words: Aluminium Alloy EN AW-5083, physical homogeneity, electrical conductivity, Direct
Chill Process

Sazetak

U okviru ovog rada, a s aspekta fizikalnih svojstava, ustanovljena je homogenost 6 blokova slitine
EN AW-5083 lijevanih Direct-Chill postupkom u lijevanom i homogeniziranom stanju.

U eksperimentalnom dijelu ovog rada provedena su ispitivanja elektrovodljivosti na odgovaraju¢im
mjestima unutar poprecno izrezane ploce debljine oko 30 mm, s pocetka i kraja izlivenih blokova.
Polazna osnovica za ocjenu homogenosti je statisticki plan pokusa (,latinski kvadrat®).

Obrada rezultata mjerenja elektrovodljivosti provedena je programskim paketom StatSoft®
STATISTICA 8. Njihovom statistickom obradom utvrdene su razlike po presjeku svake pojedine
poprecno izrezane ploCe, a usporedbom pocetaka i krajeva ispitanih blokova ocijenjena je fizikalna
homogenost blokova u cjelini. Kvantificiran je utjecaj i znacaj homogenizacije na elektrovodljivost
usporedbom dobivenih rezultata mjerenja za lijevano i homogenizirano stanje ispitivane slitine EN
AW-5083.

Klju¢ne rijeci: aluminijska slitina EN AW-5083, fizikalna homogenost, elektrovodljivost, DC

postupak
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DIFFERENCE BETWEEN 2D AND 3D PICTURE BOOKS

RAZLIKA IZMEDU 2D I 3D SLIKOVNICA
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Abstract

Today's children are growing up in a world of multimedia and new technological discoveries.
Therefore, their needs and the way of learning are changing constantly. The youngest keep pace
with the development and advancement of technology so their perspective requires a different,
more modern approach. 3D picture books allow children interactive communication, complete
visual image and use of the sense of touch. By using 3D picture books children development is
complete, meaningful and certainly more interesting.

The goal of this study was to determine the difference between 2D and 3D picture books and what
impact the 3D picture books have on children. The impact of 3D picture books on children was
analysed based on the results of preliminary analysis.

Key words: book, 2D picture book, 3D picture book, 3D elements

Sazetak

Danasnja djeca odrastaju u svijetu multimedije i novih tehnoloSkih otkri¢a. Samim time njihove
potrebe, kao i nacin ucenja se mijenjaju. Najmladi idu u korak s razvojem i napretkom tehnologije
stoga njihova perspektiva zahtijeva drugaciji, suvremeniji pristup. 3D slikovnice omoguéavaju djeci
interaktivnu komunikaciju, potpuniji vizualni dojam, te upotrebu osjetila dodira. Koristenjem 3D
Cilj ovog rada je utvrditi razliku izmedu 2D i 3D slikovnica, te kakav utjecaj imaju 3D slikovnice na
djecu. Na temelju dobivenih rezultata napravljena je analiza utjecaja 3D slikovnica na djecu.

Kljuéne rijeci: knjiga, 2D slikovnica, 3D slikovnica, 3D elementi
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Abstract

The traditional approach to dimensioning of the work pieces in deep drawing means that after
determining the number of operations the drawing dimensions of the workpiece are determined on
the basis of pre-acquired relationship of extraction. In this way, the pre-impact on the dimensions
of the workpiece is done. A new approach to dimensioning is based on the stress analysis provided
by equal load operations. In this way, the expression for dimensioning of objects is obtained,
depending on the plastic material properties (exponent flow curves of the third order).

Key words: deep drawing, dimensions for operations

Sazetak

Klasi¢ni pristup dimenzioniranja radnih predmeta kod dubokog izvla¢enja podrazumijeva da se
nakon odredivanja broja operacija izvlacenja dimenzije radnog predmeta odreduju na osnovu
unaprijed usvojenih odnosa izvlaCenja. Na taj se nacin unaprijed utice na dimenzije radnog
predmeta. Novi pristup dimenzioniranja zasnovan je na naponskoj analizi uz uvjet jednakog
opterecenja po operacijama. Na ovaj nacin dobiveni su izrazi za dimenzioniranje radnog predmeta
u zavisnosti od plasti¢nih svojstava materijala (eksponenta krive teCenja treceg reda).

Kljuéne rijeci: duboko izvlacenje, dimenzioniranje po operacijama
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SURFACE DECARBURIZATION OF 42CrMo4 STEEL IN CHAMBER
FURNACES WITHOUT PROTECTIVE ATMOSPHERE

RAZUGLJICENJE POVRSINE CELIKA 42CrMo4 U KOMORNIM PECIMA BEZ
ZASTITNE ATMOSFERE

Igor Gabri¢!, Mario Podrug?
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Split, Republic of Croatia igor.gabric@oss.unist.hr
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Abstract

This paper deals with the phenomena of surface decarburization of EN 42CrMo4 steel at elevated
temperatures in chamber furnace without protective atmosphere. The depth and intensity of
decarburization that depends on heating temperature and holding time was analyzed. The research
work included: planning and conducting of experiments, statistical analysis of the test results,
obtained results comparison with the results derived by a theoretical calculation according to
second Fick's law for unsteady diffusion. The experiment was planned by Central composite design
and the results were processed by the analysis of variance. As a final result a mathematical model
that describes phenomena of steel decarburization was defined.

Key words: decarburization, diffusion, heat treatment, analysis of variance, EN42 CrMo4.

Sazetak

U ovom radu istrazena je pojava razugljicenja povrsine Celika na poviSenim temperaturama u
komornim pec¢ima za toplinsku obradu bez zastitne atmosfere. Promatrana je dubina i intenzitet
razugljicenja u ovisnosti o parametrima: temperaturi i vremenu drZanja na temperaturama
karakteristi¢nim za toplinsku obradu ovog celika. Rad je obuhvatio planiranje i provodenje pokusa,
statisticku obradu rezultata pokusa, usporedbu dobivenih rezultata sa rezultatima dobivenima
teoretskim proracunom primjenom drugog Fick-ovog zakon za nestacionarnu difuzije.

Pokusi su provedeni na niskolegiranom celiku za poboljSavanje oznake EN42 CrMo4.

Eksperiment je planiran pomocu centralnog kompozitnog plana pokusa. Rezultati su statisticki
obradeni metodom analize varijance, te je odreden i matematicki model koji opisuje pojavu
razugljicavanja ispitnog celika.

Kljuéne rijeci: razugljicenje, difuzija, toplinska obrada, analiza varijance, EN42 CrMo4.
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BENDING OF STEEL PROFILES FILLED WITH ALUMINIUM FOAM

SAVIJANJE CELICNIH PROFILA PUNJENIH ALUMINIJSKOM PJENOM

KresSimir Grilec, Aleksandar Halavanja *, Gojko Mari¢

University of Zagreb, Faculty of Mechanical Engineering and Naval Architecture, Ivana Lucica 5,
10000 Zagreb, Croatia
xstudent

Original scientific paper / Izvorni znanstveni rad

Abstract

Metal profiles are often used as a physical barrier to traffic participants in order to prevent their
getting into a dangerous area. The damage from these profiles cannot be prevented because such
materials have little ability to absorb energy. Filling of profiles with aluminium foam is one of the
ways to increase the energy absorption. In this paper steel profiles filled with aluminium foams of
different porosity were bent. The ability of such composites to absorb mechanical energy was
estimated from the results of bending tests.

Key words: aluminium foam, bending, energy absorption, bumper

Sazetak

Metalni profili ¢esto se koriste kao fizicka prepreka sudionicima prometa kako bi sprijecili njihov
dolazak u opasno podrucje. Zbog male sposobnosti apsorpcije energije takvih materijala ne
sprecava se Steta koju uzrokuju sami profili. Jedan od nacina da se povecéa apsorpcija energije je
punjenje takvih profila aluminijskom pjenom. U ovom radu savijane su Celicne cijevi ispunjene
aluminijskom pjenom razliite poroznosti te je analizirana apsorpcija energije takvih kompozita.

Kljuéne rijeci: aluminijska pjena, savijanje, apsorpcija energije, odbojnik
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A BRIEF HISTORY OF TRIBOLOGY

KRATKA POVIJEST TRIBOLOGIJE
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10000 Zagreb, Croatia

Rewiev paper / Preqgledni rad

Abstract

The word tribology was first used in 1966 by Peter Jost in a report entitled “Lubrication
(Tribology), Education and Research - A Report on the Present Position and Industry’s Needs”
which was submitted to the Minister of State for Education and Science of the United Kingdom. Of
course, people had been dealing with problems of friction and wear from the ancient times. A part
of tribology which studies its historical aspect is called archeotribology. This paper gives an
overview of the historical artefacts and records that show the importance of tribology in history.

Key words: archeotribology, friction, lubrication, wear

Sazetak

Rije¢ “tribologija” prvi put je spomenuta 1966. godine u izvjeStaju po nazivom “Podmazivanje
(tribologija), obrazovanje i istraZivanje - trenutno stanje i potrebe industrije” koji je Peter Jost
podnio Ministarstvu prosvjete i znanosti Ujedinjenog Kraljevstva. Naravno ljudi su se bavili
problemima trenja i troSenja od pradavnih vremena. Dio tribologije koji se bavi njenim povjesnim
aspektom naziva se arheotribologija. U ovom radu dan je kratki pregled povijesnih artefakata i
zapisa koji pokazuju vaznost tribologije tijekom povijesti.

Kljuéne rijeci: arheotribologija, trenje, podmazivanje, troSenje
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Original scientific paper / Izvorni znanstveni rad

Abstract

Corrosion inhibition of aluminium in 1 M HCI solution using 30% (v/v) ethanol solution of
Lavandula angustifolia L. oil was studied by potentiodynamic polarization and EIS methods. It was
found that lavender oil effectively inhibits aluminium corrosion in concentration range from 50 to
500 ppm by volume. Polarization curves showed that lavender oil behaves as cathodic inhibitor for
aluminium in HCI solution. EIS results confirmed that active compounds present in this oil have
ability to form protective layer on aluminium surface. Inhibitive effect was probably caused by
adsorption of active compounds such as linalool, linalyl acetate, 1,8-cineole and camphor on
aluminium surface. This study showed that ethanol solution of Lavandula angustifolia L. oil could be
used as an effective green corrosion inhibitor for aluminium corrosion in acidic medium, but must
be handled as mixture of inhibitors which can act synergistically to inhibit aluminium corrosion.

Key words: corrosion, inhibition, lavender oil, polarization, EIS.
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EFFECT OF POLY(ETHYLENE GLYCOL) ON THERMAL DEGRADATION OF
POLY(VINYL CHLORIDE)/POLY(ETHYLENE OXIDE) BLENDS

UTJECA] POLI(ETILEN-GLIKOLA) NA TOPLINSKU RAZGRADN]JU MJESAVINA
POLI(VINIL-KLORID)/POLI(ETILEN-OKSID)
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Original scientific paper / Izvorni znanstveni rad

Abstract

Poly (vinyl chloride) (PVC) is one of the most important thermoplastics and has a wide applicability
due to its good compatibility with a range of different additives. Because of today's environmental
requirements it is necessary to explore new environmentally-friendly materials such as
poly(ethylene glycol) (PEG) and poly(ethylene oxide) (PEO) for PVC modification. PEG and PEO are
semi-crystalline, biocompatible, biodegradable and water-soluble polyethers. PEG refers to an
oligomer (molecular weight below 20,000) and PEO is polymer of ethylene oxide commercially
available in the wide range of molecular weights (20,000 - 8,000,000). PEG and PEO have different
physical properties due to chain length effect, but their chemical properties are nearly identical. It
was found that the addition of PEG can accelerate the removal of HCl in chemical recycling
processes of waste containing PVC. Therefore, the effect of PEG on thermal stability of PVC/PEO
blends was investigated in this work by differential scanning calorimetry (DSC) and nonisothermal
thermogravimetry (TG) in an inert atmosphere. The interaction of blend components and its
degradation products were evaluated by comparison of the experimental TG curves with those
calculated according to the additivity rule. The activation energies of the PVC/PEO/PEG blends
thermal degradation were calculated by Flynn-Wall-Ozawa method from the TG curves recorded at
multiple heating rates.

Key words: differential scanning calorimetry, nonisothermal thermogravimetry, poly(ethylene
glycol), poly(vinyl chloride)

Sazetak

Poli(vinil-klorid) (PVC) je Sirokoprimjenljivi plastomer Kkoji svoju raznoliku primjenu moze zahvaliti
dobroj kompatibilnosti s nizom dodataka c¢ime se dobije materijal Zeljenih svojstava. Zbog
danasnjih zahtjeva za oc¢uvanjem okoliSa od interesa je istrazivati nove moguénosti modifikacije
PVC-a ekoloski prihvatljivim materijalima kao $to su poli(etilen-glikol) (PEG) i poli(etilen-oksid)
(PEO). PEG i PEO su djelomi¢no kristalni, biokompatibilni, biorazgradljivi i vodotopljivi polieteri.
PEG je oligomer (molekulske mase do 20000) a PEO je polimer etilen-oksida komercijalno
dostupan u Sirokom rasponu molekulskih masa (20000 - 8 000000). Ovi se polimeri razlikuju u
fizikalnim svojstvima zbog razli¢ite duljine lanaca dok su im kemijska svojstva vrlo slicna. Nadeno
je da dodatak PEG-a moze ubrzati proces uklanjanja HCl-a u kemijskim postupcima recikliranja
polimernog otpada koji sadrzi PVC. Stoga je u ovom radu istraZzivan utjecaj niskomolekulnog
dodatka PEG-a na toplinsku stabilnost PVC/PEO mjeSavina diferencijalnom pretraznom
kalorimetrijom (DSC) i neizotermnom termogravimetrijom (7G) u inertnoj atmosferi. Interakcije
polimera i njihovih razgradnih produkata procijenjene su usporedbom eksperimentalnih TG
krivulja s onima izracunatim na osnovu pravila aditivnosti. Iz TG krivulja snimljenih pri razlic¢itim
brzinama zagrijavanja izracunate su aktivacijske energije toplinske razgradnje primjenom Flynn-
Wall-Ozawa metode.

Kljuéne rijeci: diferencijalna pretrazna kalorimetrija, neizotermna termogravimetrija, poli(etilen-
glikol), poli(vinil-klorid)
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Abstract

This paper shows the material analysis results of the test samples made of Russian gun 76 mm M42
barrel. The samples were cut from a worn gun barrel. A chemical analysis of material was
performed and some of the samples were heated to different temperatures, from 6002C do 1,0002C
and air cooled. The metallographic recording of the heated and unheated samples, as well as the
hardness measurement on the cross-section surface of the samples was done. Subsequently, the
conclusions in regard to the effect of barrel overheating to the material features were made.

A quite rare combination of the alloying elements was determined by quantitative chemical
analysis and it was impossible to connect the barrel material with any of the steels in accordance
with DIN. The structure of the samples is perlite-ferrite, without martensite, so a significant change
of hardness did not appear. It can be concluded that the tested steel is resistant to the overheating
in relation to the temperature to which it was heated. However, the prescribed firing level of
weapon should never be exceeded.

Key words: weapon barrel, chemical analysis, overheating, metallographic analysis, hardness

Sazetak

U radu su prikazani rezultati analize materijala ispitnih uzoraka izradenih od cijevi topa 76 mm
M42, ruske proizvodnje. Uzorci su izrezani iz istroSene cijevi topa. Provedena je kemijska analiza
materijala, zatim su pojedini uzorci zagrijavani na temperature od 6002C do 10002C i hladeni na
zraku. Provedeno je metalografsko snimanje zagrijavanih i nezagrijavanih uzoraka, te mjerenje
tvrdoce po poprecnom presjeku uzoraka, nakon cega je zakljuceno o djelovanju pregrijavanja cijevi
na znacajke materijala.

Kvantitativnom kemijskom analizom materijala utvrdena je dosta rijetka kombinacija legirnih
elemenata i nije bilo moguce povezati materijal cijevi s bilo kojim Celikom po DIN-u. Struktura
uzoraka je perlitno-feritna, bez martenzita, pa pri hladenju na zraku nije doslo do znacajnije
promjene tvrdoce. MozZe se reci da je ispitivani Celik otporan na pregrijavanje cijevi s obzirom na
temperature na kojima je ispitivan. Medutim, propisani rezim paljbe oruzja nikada ne smije biti
prekoracen.

Kljucne rijeci: cijev oruZzja, kemijska analiza, zagrijavanje, metalografska analiza, tvrdoc¢a
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MATERIAL SELECTION IN CARBON CAPTURE PLANTS

[ZBOR MATERIJALA POSTROJENJA ZA HVATAN]JE UGLJIKOVOG DIOKSIDA
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Abstract

The consumption of fossil fuels, primarily coal, has been accompanied by the increase of carbon
dioxide concentration in the atmosphere. Carbon capture and storage (CCS), also known as one of
the CO; sequestration methods, is a process whereby CO; is captured from fossil fuel combustion
gases from large stationary industrial sources, compressed, transported and injected into deep
geological formations for permanent storage. CCS is a technology solution that will be developed
along with renewable energy, nuclear energy and energy efficiency methods to achieve the goal of
planned global greenhouse gas emissions stabilization.

In this paper the background, theoretical and technical basics of using carbon capture and selection
of materials for those plants is presented. The appropriate choice of materials for the equipment
will be of vital importance in ensuring safety and long-term performance of plants.

Key words: carbon dioxide, corrosion, selection of materials, carbon capture

Sazetak

PotroS$nju fosilnih goriva, prvenstveno ugljena, prati poveéanje razine koncentracije ugljikovog
dioksida u atmosferi. Hvatanje i skladistenje CO; (Carbon Capture and Sequestration, CCS), takoder
poznato kao jedna metoda sekvestracije je proces u kojem se ugljikov dioksid izdvaja iz dimnih
plinova velikih stacionarnih industrijskih izvora, a zatim komprimiran, transportira i utiskuje u
duboke geoloske formacije u cilju njegovog trajnog pohranjivanja. CCS se planira razvijati zajedno s
obnovljivim izvorima energije, nuklearnom energijom i energetskom ucinkovitoséu kako bi se
postigla planirana stabilizacija emisija staklenickih *plinova.

U ovom radu prikazane su teoretske i tehnicke osnove koristenja tehnologije hvatanja ugljikovog
dioksida te izbor materijala za takva postrojenja. Dobar izbor materijala opreme takvih postrojenja
biti ¢e odlucujuéi za dugorocno i sigurno koristenje postrojenja.

Kljuéne rijeci: ugljikov dioksid, korozija, izbor materijala, hvatanje CO;
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GEOTECHNICAL ANCHOR CORROSION
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Rewiev paper / Pregledni rad

Abstract

Throughout history and especially in the modern age anchoring has become indispensable in
mining, construction, geotechnical and in almost all areas that require stabilization of rocks and
soils after their excavation. Ground anchors made of low and medium carbon steel and high
strength low alloy steel have resulted in one of the biggest problems of anchoring, especially
underground, and that is corrosion. The main causes of corrosion of anchors are the ground water,
humidity, stray currents and chemical interactions of the surrounding medium and steel. This
paper presents an overview of the type and application of ground anchors, and their tendency to
corrosion and methods of corrosion protection.

Key words: corrosion, ground anchors, carbon steel

Sazetak

Kroz povijest, a posebno u moderno vrijeme sidrenje je postalo nezamjenjivo u rudarstvu,
gradevinarstvu, geotehnici i u gotovo svim podrucjima gdje je potrebna stabilizacija stijena i tala
nakon njihova iskopa. Geotehnicka sidra izradena od nisko i srednje ugljicnog celika, te visoko
napetosnih nisko legiranih celika imaju za posljedicu jedan od najvecih problema sidrenja, posebno
podzemnog, a to je korozija. Glavni uzrocnici korozije sidara su podzemna voda, vlaznost, lutajuce
struje i kemijska interakcija okolnog medija i ¢elika. U ovom radu dan je pregled vrsta i primjena
geotehnickih sidara, te njihova sklonost koroziji i metode zastite od korozije.

Kljuéne rijeci: korozija, geotehnicka sidra, ugljicni celik
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Abstract

Aluminium foams are characterized by their properties that are substantially different from the
properties of homogenous aluminium. The structure of the aluminium foams can be made of open
or closed cells. The basic properties of the aluminium foams are very low density, high specific
stiffness, very good absorption of impact energy, good sound and heat insulation and also good
recyclability. Complex requirements in the selection and application of the joining technology for
aluminium foams are the result of their specific physical properties. Along with the improvement of
production processes technologies for joining metal foams together or with homogeneous
nonporous materials are being developed. This paper describes the joining technology problems
that occur because of cellular structure and various densities in parts of the material. Adhesive
bonding and welding of aluminium foams are described. The aim of the experimental part was to
examine the weldability and suitability for adhesive bonding of the aluminium foam AlSi10 of two
different densities. The joints were tested using the Charpy impact test to determine the capacity
for the impact energy in the joint. Since the joining samples are not standardized in size the results
were compared with the results of the homogenous samples of the same size cut from the same
material. It is shown by the experimental results that weldability and suitability for adhesive
bonding primarily depend on the foam porosity and outer core homogeneity.

Key words: aluminium foams, TIG welding, adhesive bonding, epoxy adhesive

Sazetak

Aluminijske pjene karakteristicne su po svojim svojstvima koja se bitno razlikuju od svojstava
homogenog aluminija. Struktura aluminijskih pjena moze biti od otvorenih ili zatvorenih ¢elija.
Osnovna svojstva aluminijskih pjena su vrlo niska gustoc¢a, relativno visoka krutost, vrlo dobra
apsorpcija energije udara, dobra svojstva izolacije zvuka i topline, te takoder dobra recikli¢nost.
SloZeni zahtjevi pri odabiru i primjeni tehnologije spajanja aluminijskih pjena rezultat su njihovih
specificnih fizikalnih svojstava. Usporedno s usavrSavanjem postupaka proizvodnje aluminijskih
pjena razvijaju se i metode spajanja pjena medusobno i spajanja s homogenim neporoznim
metalima. U ovom radu opisana je problematika koja se pojavljuje pri spajanju aluminijskih pjena,
zbog same Ccelijaste strukture i neujednacenosti u gusto¢i materijala. Opisane su tehnologije
lijepljenja i zavarivanja aluminijskih pjena. Cilj eksperimentalnog dijela rada bio je ispitati
zavarljivost i pogodnost za lijepljenje aluminijske pjene AlSi10 dvije razlicite gustoce. Spojevi su
ispitivani na Charpy batu kako bi se utvrdila moguénost apsorpcije udarne energije u spoju. Buduci
da spajani uzorci nisu standardnih dimenzija rezultati su usporedeni s cjelovitim epruvetama istih
dimenzija izrezanih iz iste ploCe. Rezultati pokazuju da pogodnost za zavarivanje ili lijepljenje prije
svega ovisi o poroznosti aluminijske pjene te stanju povrSinske homogene kore.

Kljuéne rijeci: aluminijske pjene, TIG zavarivanje, lijepljenje, epoksidno ljepilo
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Abstract

This study has examined the effect of the combined method of rinsing magnesium hydroxide
precipitate, by (3+2) decanting and repeated rinsing (up to 5 times) on filter paper, on mass
fractions of B;03;, CaO and MgO in calcined magnesium oxide obtained from seawater by
substoichiometric precipitation. The addition of dolomite lime, as the precipitation agent, was 80%
of the stoichiometrically required quantity.

In the first stages of the rinsing process during decanting, distilled water of pH value of 6.64 was
used, followed by alkalised distilled water of pH value of 12.50. The results indicate that repeated
rinsing of the precipitate on filter paper with fresh distilled water is more effective in reduction of
the CaO fraction in the final product, i.e. calcined magnesium oxide. The results also indicate that it
is sufficient to repeat the rinsing of the magnesium hydroxide precipitate on filter paper with fresh
distilled water up to three times.

Key words: substoichiometric precipitation, precipitate rinsing method, magnesium oxide from
seawater

Sazetak

U radu je ispitivana djelotvornost kombiniranog nacina ispiranja (3+2) postupkom dekantacije te
viSekratno ispiranje (do 5 puta) na filtar papiru taloga magnezijeva hidroksida na maseni udjel
B,03, CaO i MgO u kalciniranom magnezijevom oksidu dobivenom iz morske vode
nestehiometrijskim nac¢inom taloZenja. Dodatak dolomitnog vapna, kao taloZnog sredstva, iznosio je
80 % od stehiometrijski potrebne koliCine.

U prvim fazama procesa ispiranja u postupku dekantacije koristena je destilirana voda pH
vrijednosti 6,64, a zatim zaluZena destilirana voda pH vrijednosti 12,50. Rezultati ispitivanja
ukazuju da viSekratno ispiranje taloga na filtar papiru svjezom destiliranom vodom ucinkovitije
djeluje na smanjenje udjela CaO u konacnom produktu, tj. kalciniranom magnezijevom oksidu.
Rezultati ispitivanja takoder ukazuju da je viSekratno ispiranje taloga magnezijeva hidroksida na
filtar papiru svjeZom destiliranom vodom dovoljno obaviti do tri puta.

Kljuéne rijeci: nestehiometrijsko taloZenje, ispiranje taloga, magnezijev oksid iz morske vode
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Abstract

Rapid water separation is one key feature of functionality of industrial oils. The standardised
laboratory water separability test according to DIN ISO 6614 applies distilled water. But in
industrial facilities, different qualities of process waters are used, which contain various amounts of
contaminants, in particular inorganic salts. As expected, experiments with such water qualities
have shown significant differences between the separability of deionised and process waters.
Moreover, the capability of water separability is even more complex when different oil types have
to be considered.

For this reason, the scope of this work was the systematic approach to determine the impact of
typical water contaminations on water separability of an industrial oil. The oil selected for the
experiments was a circulation oil. The water parameters comprised the variation of pH-value, salt
chemistry and concentrations as well as the amounts of insoluble particle contamination. The
results obtained from the model waters were compared with deionised water and process water
from a production site by water separability and chemical analysis.

The findings indicate important influencing factors that affect the stability of the oil-water interface
and thereby water separability. The salt content as single parameter is not the key factor for real
water simulation. However, the pH-value as well as the presence of particles in the emulsion turned
out to affect water separability. Certain combinations of water parameters enable the simulation of
some of the process water results. The study has clearly shown that a reliable reproduction of real
water conditions in the laboratory requires in-depth knowledge of the composition of process
waters.

Key words: industrial oil, water separability, demulsibility
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IMPACT OF THE DOD Hi Fi BUBBLE JET PRINTING SUBSTRATE CHOICE
ON THE STANDARD COLORS OF REAL PHOTOGRAPHIC MOTIFS

UTJECA] IZBORA DOD Hi Fi BUBBLE JET PODLOGE ZA ISPIS NA STANDARDNE
BOJE REALNIH FOTOGRAFSKIH MOTIVA

Miroslav Mikota?, Ivana Pavlovi¢:, Mario Tomisaz Mile Matijevi¢:
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Abstract
For printing digital records of photographs, different printing techniques are used. One of the

dominant printing technique is DOD Hi Fi bubble jet printing on the special print substrates
characterized by the receptor layer, which has to be adapted to the printing inks. The paper deals
with the impact of changes of receptor layer on the colour reproduction of real photographic motifs.
Colorimetric testing has been carried out of the prints obtained on three different substrates with
receptor layers that are adapted with the inks used for printing. The results point out the
differences that may affect the overall experience of the photographs.

Key words: DOD Hi Fi bubble jet, receptor layer, colours of the real photographic motifs

Sazetak

Za ispis digitalnih zapisa fotografija se danas koriste razlicite tehnike ispisa. Jedna od dominantnih
tehnika ispisa je i DOD Hi Fi bubble jet ispis na posebnim podlogoama za ispis koje karakterizira
receptorski sloj koji mora biti prilagoden tintama za ispis. U radu se ispituje utjecaj promjena
receptorskog sloja na reprodukciju boja realnih fotografskih motiva. Kolorimitrijski se ispituju
ispisi dobiveni na tri razli¢ite podloge s receptorskim slojevima koji su uskladeni s tintama koje se
koriste za ispis. Rezultati ukazuju na razlike koje mogu utjecati na ukupni dozivljaj fotografija.

Kljuéne rijeci: DOD Hi Fi bubble jet, receptorski sloj, boje realnih fotografskih motiva
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METHODS OF WASTEWATER TREATMENT
IN METALLURGICAL INDUSTRY

POSTUPCI OBRADE OTPADNIH VODA
U METALURSKO]J INDUSTRI]JI

Valentina Mikuli¢!, Anita Strkalj!, Zoran Glavas!
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Rewiev paper / Pregledni rad

Abstract

Water that had been used for a specific purpose, and thereby collected additional pollution that
caused a change in their physical, chemical and biological properties is called wastewater. There
are numerous processes that can be used to clean up wastewaters depending on the type and
extent of contamination. Most wastewater is treated with physical, chemical and biological
treatment processes. Wastewater is generated in metallurgical industry, resulting in the blast
furnace, the steel-works, foundry, rolling mill and at other facilities. The paper describes methods
of their treatment.

Key words: metallurgical industry, wastewater, wastewater treatment

Sazetak

Vode koje su bile upotrijebljene u odredenu svrhu i pri tome prikupile dopunska oneci$éenja zbog
kojih je doSlo do promjene njihovih fizikalnih, kemijskih i bioloskih svojstava nazivaju se otpadne
vode. Postoje brojni procesi koji se mogu koristiti za proc¢iS¢avanje otpadnih voda, ovisno o vrsti i
opsegu oneciS¢enja. Vecina otpadnih voda se tretira fizickim, kemijskim i bioloSkim procesima
obrade. Otpadne vode u metalurskoj industriji nastaju na visokoj peéi, u cCelicani, ljevaonici,
valjaonici i na ostalim pogonima. U ovom radu su opisani postupci njihovog procis¢avanja.

Kljuéne rijeci: metalurska industrija, otpadna voda, procis¢avanje otpadnih voda
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WATER COOLERS IN OIL REFINERY
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Abstract

Equipment and plant maintenance problems are complex in their nature in oil refinery,
since the effective maintenance needs to ensure reliability and availability of the equipment.
Corrosion is one of the major problems of equipment material degradation, the process of which
includes the destruction of structural material subjected to certain physical and chemical processes
within the environment; increasing the business costs. Corrosion is closely related to fouling. In
order to prevent process equipment material damage caused by corrosion and fouling, preventive
action should be taken to suppress corrosion processes.

On the FCC Unit (Fluid Catalytic Cracking) the characteristic type of corrosion appears on
pipeline products that pass through air and water coolers. Frequent replacement of equipment,
design modification, plugging of equipment and heat transfer deficiency indicated the need for
detailed analysis and the need for solutions. Research will include analysis of the causes of root
problems and the way in which the environment of FCC products and wash water system affect the
process equipment, the selection of corrosion resistant materials for oilfield system and the
possibility of system improvement in order to increase the equipment efficiency.

Key words: oil refinery; equipment material, corrosion, fouling, plugging
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Abstract

The notion light concept in the design of transport means has originated from the need to increase
energy efficiency, i.e. the need to reduce weight - mass of the very means in favour of increasing the
volume of payload during transport. This concept necessarily introduces the application of
composite materials, in structure and composition of different low-density substances that achieve
the same or better desired properties in the application in comparison to traditional heavy metals.
In the frame of the mentioned, at low density, improved mechanical properties, certain composites
have shown higher capacity of absorbing kinetic energy at impact in comparison to steel and
aluminium equivalents.

More recently, in the design of transport means the attention of research and design circles has
been attracted by the aluminium foams due to extraordinary capabilities of damping / channelling
the impact energy. The possibility of controlled absorption of impact energy directly means
improvement of safety aspects both of stationary and of mobile means. Since they satisfy the light
concept conditions in design, they represent high potential in manufacturing of impact-sensitive
parts of light rail vehicles. The aluminium foams are already in application in the form of small
components in air and road motor vehicles, which is not the case with the railways. This paper
presents generally the previous knowledge on the production, properties and application of
aluminium foams, and it analyzes the possibility of their application in the design of rail vehicles.

Key words: light rail vehicles, aluminium foams, composite materials, kinetic energy absorption
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Vedran Mudronja

Faculty of Mechanical Engineering and Naval Architecture, University of Zagreb, Ivana Lucica 5,
10000 Zagreb, Croatia

Original scientific paper / Izvorni znanstveni rad

Abstract

The calculation (estimation) of the process o-level has been particularly updated with the
appearance of "Six Sigma". In order to reliably estimate o-level it is necessary to monitor the
process (a characteristic of the process / product) with the application of appropriate control chart.
The basic parameter for the estimation of o-level is the process capability index Cp which is
estimated from the scattering chart of the applied control chart. It is important to point out that the
estimated o-level presupposes only potential o-level that can be achieved by eliminating the causes
of the so-called static shift of the controlled characteristic. The transition to a higher o-level is only
possible under intervention in one of the general causes of process variability (4M +1 E).

Key words: sigma level, process capability, control charts

Sazetak

Odredivanje (procjenjivanje) tzv. o-razine procesa posebice je aktualizirano pojavom metodologije
,Sest sigma“. U cilju pouzdane procjene c-razine potrebno je proces (znac¢ajku procesa/proizvoda)
pratiti primjenom odgovarajuce kontrolne karte. Temeljni parametar za procjenu o-razine pri tome
je indeks sposobnosti procesa C,, koji se procjenjuje iz karte rasipanja primijenjene kontrolne karte.
Vazno je upozoriti da procijenjena o-razina pretpostavlja tek potencijalnu o-razinu koju je moguce
ostvariti otklanjanjem uzroka tzv. statickih pomaka kontrolirane znacajke. Prijelaz na viSu o-razinu
moguc je jedino zahvatom u jedan od op¢ih uzroka varijabilnosti procesa (4M+1E).

Kljuéne rijeci: sigma razina procesa, sposobnost procesa, kontrolne karte
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Abstract

A class F fly ash from the Croatian power plant Plomin 2 has been used for the sorptive removal of
cobalt ions from aqueous solutions by a batch technique. The experiments were carried out as a
function of solute concentration at constant temperature (298 K) and particle size (< 45 pm).
Langmuir, Freundlich, Dubinin-Radushkevich, Redlich-Peterson, Sips and Toth isotherms were
fitted to experimental data, and their goodness-of-fit were compared. According to the results
obtained, the sorptive removal of cobalt ions is a process of homogeneous adsorption as the
Redlich-Peterson and Langmuir isotherms were found to give a better fit to experimental data than
other isotherms that take into account some sort of heterogeneity. The results indicated that fly ash
class F can be used for the removal of cobalt ions from wastewaters.

Key words: fly ash class F, cobalt, isotherms

Sazetak

Leteci pepeo Klase F, iz hrvatske termoelektrane Plomin 2, je koriSten kao sorpcijski materijal za
uklanjanje kobalta iz vodenih otopina u kotlastom reaktoru. Eksperimenti su vrseni na nacin da je
ispitivan utjecaj koncentracije otopine kobalta pri konstantnoj temperaturi (298 K) i velicini Cestica
(< 45 um). Langmuirova, Freundlichova, Dubinin-Radushkevicheva, Redlich-Petersonova, Sipsova i
Tothova izoterma su koriStene za obradu dobivenih rezultata te je prikazana usporedba slaganja
upotrijebljenih izotermi sa dobivenim eksperimentalnim podatcima. Na osnovu dobivenih rezultata
moze se zakljuciti kako je uklanjanje kobalta proces homogene adsorpcije na Sto upuéuje i odlicno
slaganje Redlich-Petersonove i Langmuirove izoterme sa eksperimentalnim rezultatima, za razliku
od izotermi koje uzimaju u obzir neku vrstu heterogenosti. Rezultati upuéuju da se lete¢i pepeo
klase F moZe Koristiti za uklanjanje kobalta iz otpadnih voda.

Kljucne rijeci: leteci pepeo Kklase F, kobalt, izoterme
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Abstract

Experimental research conducted in this paper was aimed at checking the thermal insulation of the
road toll booth prototype. The results of imaging tests (thermograms) and measurements of the
cooling rate inside the toll booth are presented.

Key words: thermography, thermal losses

Sazetak

Eksperimentalna istrazivanja provedena u radu imala su za cilj provjeru toplotne izolacije prototipa
cestovne naplatne kucice. U radu su dati rezultati termovizijskog ispitivanja (termogrami) i
rezultati mjerenja brzine hladenja unutrasnjosti naplatne kucice.

Kljucne rijeci: termovizija, toplotni gubici
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Abstract

The cracking and striking film of zinc coated steel tube was studied. For examination the samples
were taken as parts of tube and mechanically separated striking film. The prepared samples were
measured on Philips diffractometer (by technique of film, CoK, radiation), using scanning electron
microscope, Joel type and atomic absorption spectrometer, Perkin Elmer type. The obtained values
can be interpreted as a result of hot deep zinc coating and corrosive environments.

Key words: zinc film, cracking, X-ray diffraction, electron microscopy

Sazetak

Istrazivana je pojava pucanja i ljuStenja filma cinka na celi¢nim cijevima. Za istrazivanje uzimani su
uzorci kao dijelovi cijevi i mehanicki skidane ljuske. Pripremljeni uzorci mjereni su na
difraktometru (tehnikom filma, CoK, zraCenjem) tipa Philips, pretraznom elektronskom
mikroskopu, tipa Joel i atomskom absorpcionom spektrometru, tipa Perkin Elmer. Dobivene
vrijednosti mogu se protumaciti kao rezultat procesa pocincavanja cijevi i korozije.

Kljuéne rijeci: film cinka, pucanje, rendgenska difrakcija, pretrazna elektronska mikroskopija
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Abstract

Dimensional nanometrology includes quantitative measurements at the nano level. These include
the characterization of surfaces and particles (flatness, roughness, dimensions, angle), and the
development and calibration of the devices and standards. The task of dimensional nanometrology
is to ensure traceability of measurement results to the international system of units at the
nanometer level. To achieve this traceability, some of the prerequisites are validated measurement
methods, calibrated devices and standards.

Key words: dimensional nanometrology, nano-particles, surface roughness, AFM

Sazetak

Dimenzionalno nanomjeriteljstvo podrazumijeva Kkvantitativna mjerenja na nano razini koja
ukljucuju karakterizaciju povrsSina i cCestica (ravnoca, hrapavost, dimenzije, kut), razvoj i
umjeravanje uredaja i etalona za podeSavanje. Zadatak dimenzionalnog nanomjeriteljstva je
osigurati sljedivost rezultata mjerenja do medunarodnog sustava mjernih jedinica na
nanometarskoj razini. Za postizanje spomenute sljedivosti, izmedu ostalog, potrebno je osigurati
validirane mjerne metode, umjerene uredaje i etalone za podesavanje.

Kljuéne rijeci: dimenzionalno nanomjeriteljstvo, nano cestice, hrapavost tehnicke povrsine, AFM
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Abstract

Nowadays, a majority of people in their everyday life depend on a large number of various technical
systems to operate worldwide, for energy generation, various production plants, means of
transportation, and the like. The fact is that every system designed by humans is bound to fail,
sooner or later. Their operation is mostly complicated by the negative effects of friction and wear.
That is why today the issues of friction and wear have been receiving increasing attention. Friction
causes major energy losses, while wear leads to major losses of materials constituting parts of
production, transportation, and other systems. The failure of such systems due to breakdown and
the repair duration cause huge material, and possibly even human losses. The subject of this work
was monitoring the amount of wear in a Diesel engine, with analysis of wear particles extracted
from various samples of lubrication oil, by using the methods of oil analysis, i.e. ferrography. In the
experimental part of this work, the extracted samples were processed with the help of a device
called ferrograph with direct reading, which on its screen shows D; and Ds which is the total
amount of surface covered with smaller and larger wear particles, and the TCM of the device which
measures the total amount of oil contamination. Based on the obtained test results and the diagram
of engine wear, ferrography as a method has been shown, and predictions that we can monitor the
state of an engine by analyzing wear particles have been confirmed.

Key words: friction, wear, lubrication and lubricants, condition-based maintenance, ferrography

Sazetak

U danasnje vrijeme ljudi se u svakodnevnom Zivotu oslanjaju na ogroman broj tehnickih sustava,
pocevsi od onih koji sluze za proizvodnju energije, raznih proizvodnih pogona, transportnih
sredstva i sli¢no. Cinjenica je da je svaki sustav na¢injen od ¢ovjeka osuden na kvar, prije ili kasnije,
a u radu tih sustava znacajne probleme izazivaju negativne posljedice trenja i troSenja. Zbog toga se
danas sve viSe vaznosti pridaje upravo smanjenju tih problema. Trenje uzrokuje velike gubitke u
energiji, a u sprezi s njime trosenje dovodi do velikih gubitaka materijala od kojih su napravljeni
dijelovi spominjani tehnicki sustavi. Zaustavljanje takvih sustava zbog kvara i trajanje popravka
izazivaju ogromne materijalne a moguce i ljudske gubitke. Tema ovog rada bila je praéenje stanja
trosenja Dieselovog motora, analizom Cestica troSenja izuzetih iz ulja za podmazivanje, koristeci
metode analize ulja, odnosno ferografsku analizu. U eksperimentalnom dijelu, izuzeti uzorci
obradeni su uz pomo¢ ferografa s direktnim ocitanjem, koji na ekranu prokazuje D.. i Ds, ukupnu
povrSinu prekrivenu veéim i manjim Cesticama troSenja, te TCM-u uredaja koji mjeri ukupnu
zagadenost ulja. Na osnovi dobivenih rezultata ispitivanja i nacinjenog dijagrama troSenja motora
prikazana je metoda, te su potvrdena predvidanja o mogu¢nosti pracenja stanja motora analizom
Cestica troSenja.

Kljucne rijeci: trenje, troSenje, podmazivanje i maziva, odrzavanje po stanju, ferografija.
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Abstract

In the past decades, extensive studies of the manganite in general have been carried out due to their
exceptional electrical and magnetic properties. Nickel manganite powder (NiMn;04) is the most
often used material for fabrication of NTC (negative temperature coefficient) thermistors. These
thermistors have been used for a long time in different industrial applications such as
thermometers, time-delay circuits, fire sensors, infrared detectors, micro-flow sensors, etc. Such
wide application of NTC thermistors is due to their reliability, low cost, high sensitivity, adaptable
size and shape, and due to the fact that they produce a larger signal than other temperature sensing
elements. In the previous period, the thermistors have come into the limelight due to their use in
portable phones, car phones and transceivers. Expanding applications in delicate communication
equipment and rapid influx of such equipment into the consumer market have imposed the
necessity to consider characterization methods of NTC powders in high-frequency range, typically
around 900 MHz. This paper presents a study of electrical properties of nickel manganite powder
(NiMnz04, NTC thermistor material) in a wide frequency range up to 1 GHz, which is much needed
for the development of NTC thermistors for mobile phones and other RF and microwave devices.
The permittivity of nickel manganite has been analyzed as a function of frequency (100 MHz-1
GHz) and temperature (30-100 C), as well as for mechanically activated powders (milled for 5, 30
and 45 min). To accurately measure the permittivity we have developed a robust, fast and low-cost
device that enables repeated measurements at various temperatures. We have found that the
permittivity of nickel manganite powder decreases with the frequency by over 15%. At the same
time, permittivity increases by almost 40% with the milling time and around 5% with the
temperature.

Key words: nickel manganite, high frequency, mechanical activation, dielectric constant
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Abstract

Modern construction would not have been possible without steel as primary material. It has to
satisfy the requirements for acceptable application under different conditions. The goal of this
investigation was to examine the cause of fracture of lifting hooks made of two different plain steels
(C45 and B 500B) via mechanical and microstructural properties. For that purpose mechanical
tensile and hardness tests, Charpy impact test were carried out as well as light and scanning
electron microscopy. Chemical composition was determined by optical emission spectrometer. The
obtained results show that investigated steels have the lack of purity with respect to the inclusions,
microporosity and high copper content. So the lifting hooks made of plain steels could be easily
fractured. Also, galvanizing as corrosion protection is not recommended because it might lead to
the harmful effect on the mechanical properties of the material.

Key words: fracture, lifting hook, carbon steel, mechanical properties, microstructure
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Abstract

Development of environmentally friendly and economical hydrogen production technologies is
essential for the hydrogen economy. One of the prospective methods for hydrogen production is
based on aluminium-water reaction. The objective of this work is to investigate the possibilities for
production of hydrogen as energy carrier from packaging waste, i.e. aluminium food containers,
using an aqueous solution of sodium hydroxide. The effect of different reaction conditions; molar
relations of aluminium and sodium hydroxide (0.1, 0.15 and 0.2), and reaction temperatures
between 300 and 330 K on the hydrogen yield were examined. The experimental results showed
that an increase of molar relations of aluminium and sodium hydroxide and working solution
temperature produced an increase of hydrogen production and hydrogen yields. Also, the
experimental results obtained reveal that renewable aluminium is an interesting alternative to
generate hydrogen.

Key words: hydrogen; aluminium; sodium hydroxide

Sazetak

Razvoj ekoloski prihvatljivih i ucinkovitih tehnologija proizvodnje vodika bitan je za napredak
vodikove ekonomije. Jedna od perspektivnih metoda dobivanja vodika temelji se na reakciji
aluminija s vodom. Cilj ovog rada je istraziti moguénost dobivanja vodika kao energenta uporabom
ambalaznog otpada, tj. aluminijskih posudica za prehrambene proizvode u vodenoj otopini
natrijevog hidroksida. Ispitan je utjecaj omjera broja molova aluminija i natrijevog hidroksida (0,1,
0,151 0,2) kao i temperature reakcije u podrucju od 27 do 57 °C na iskoriStenje reakcije dobivanja
vodika. Eksperimentalno dobiveni podaci su pokazali da povecanjem omjera broja molova
reaktanata kao i radne temperature otopine raste volumen oslobodenog vodika, a time i
iskoriStenje reakcije. Ispitivanja su pokazala da je obnovljivi aluminij zanimljiva alternativa za
proizvodnju vodika.

Kljuéne rijeci: vodik, aluminij, natrijev hidroksid
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Abstract

Multiferroic materials simultaneously possess two or more ferroic orders, and enable a
coupling interaction between them. Multiferroic yttrium manganite (YMnO3) is known as a material
that exhibits both antiferromagnetic and ferroelectric properties making it interesting for various
technological applications. Nanocrystalline single-phased YMnOs was prepared for the first time by
mechanochemical synthesis. A powder mixture of Y,03 and Mn;03; was mechanically treated in a
planetary ball mill in air from 60 to 720 minutes. It was shown that the mechanochemical
formation of YMnO3 phase was initiated after 60 min and its amount increased gradually with
increasing milling time. The cumulative energy introduced into the system during milling for 60
min was 86 kJ/g. After 240 min of milling time, a single-phase YMnOs3; could be obtained. The X-ray
powder-diffraction analysis indicates that all as-prepared samples crystallize with an orthorhombic
(Pnma) YMnOs; structure. A detailed XRPD structural analysis is realized by Rietveld’s structure
refinement method. The resulting lattice parameters, relative phase abundances, crystallite sizes
and crystal lattice microstrains were determined as a function of milling time. Particle size analysis
along with SEM revealed the agglomeration of powders with prolonged milling time. However, the
FE-SEM analyses prove that the primary particles (crystallites) are smaller than 100 nm. The
magnetic properties of the obtained YMnO3z powders were found to change as a function of the
milling time in a manner consistent with the variation in the nanocomposite microstructure. In
addition, small magnetic hysteresis at low temperature and a discrepancy between the ZFC and FC
curves with negative paramagnetic Curie-Weiss temperature indicate that the obtained samples are
basically anti-ferromagnetic with weak ferromagnetism. We have proposed that this behaviour
could be associated with a modification of the magnetic interactions in the samples due to the
presence of non-stoichiometry-related defects.

Key words: mechanochemistry, multiferroic materials; YMnOs; microstructure; magnetic
properties
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Abstract

The importance of environmental protection in the last few decades, as industrial and economic
growth have led to many forms of pollution threatening ecosystems, has resulted in the intensive
study of zeolites as ion-exchangers. The use of this technique has dual application: for the removal
of heavy metals from wastewaters and for the preparation of catalysts. For these reasons the
equilibrium of sorption of copper ions from aqueous solutions using synthetic zeolite X has been
studied by a batch technique. The experimental data obtained at constant temperature for different
initial concentrations of copper solutions have been analyzed using six types of isotherm models:
two two-parameter isotherms (Jovanovic and Halsey), two three-parameter isotherms (Radke-
Prausnitz and Hill) and two four-parameter isotherms (Fritz-Schlunder and Baudu). Non-linear
regression method was used in order to calculate the parameters of isotherms. According to chi-
square value the most appropriate equation to describe the experimental equilibrium data was
Radke-Prausnitz isotherm. This isotherm was combined with reactor model for batch reactor
design.

Key words: copper, synthetic zeolite X, isotherms, reactor design

Sazetak

VaZnost zaStite okoliSa u zadnjih nekoliko desetlje¢a, s obzirom da je industrijski i ekonomski
razvoj doveo do mnogih oblika zagadenja koji ugrozavaju ekosustave, rezultirala je intenzivnim
istrazivanjem zeolita kao ionskih izmjenjivaca. KoriStenje ove tehnike ima dvostruku primjenu: za
uklanjanje teSkih metala iz otpadnih voda i za pripremu katalizatora. Stoga je u radu istrazivana
ravnoteza sorpcije bakrovih iona iz vodene otopine primjenom sintetskog zeolita X u Sarznom
reaktoru. Dobiveni eksperimentalni podaci, pri konstantnoj temperaturi za razliCite pocCetne
koncentracije otopine bakra, analizirani su koriStenjem Sest razli¢itih modela izotermi. Dvije dvo-
parametarske izoterme (Jovanovic i Halsey), dvije tro-parametarske izoterme (Radke-Prausnitz i
Hill) i dvije Cetvero-parametarske izoterme (Fritz-Schlunder i Baudu). Parametri izotermi su
izracunati koriStenjem nelinearne regresijske analize. Na osnovu chi-square vrijednosti moZe se
zakljuciti da testirane eksperimentalne podatke najbolje opisuje Radke-Prausnitz izoterma. Stoga je
ona ugradena u reaktorski model za Sarzni reaktor u cilju dizajniranja istog.

Kljuéne rijeci: bakar, sinteticki zeolit X, izoterme, konstrukcija reaktora
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Abstract

Deep cryogenic treatment has been recognized for some time in the industry of cutting tools as a
procedure that can contribute to better wear resistance of cutting tools. This paper presents the
results of the investigation of the influence of deep cryogenic treatment on flank wear of
commercial carbide inserts ISO P-35. In the investigation the standard machinability test was
performed on the AISI D3 steel as the workpiece material. The wear of carbide inserts was
determined by measuring the flank wear and the total flank wear time. The investigation showed
that deep cryogenic treatment had influence on decrease of the flank wear of the ISO P-35 carbide
inserts, but it also showed that AISI D3 steel with its properties is not suitable for performing the
machinability tests because it does not allow the detailed tracking of the changes in flank wear of
the carbide inserts.

Key words: Deep cryogenic treatment, cutting tools, carbide inserts, flank wear

Sazetak

Postupak dubokog hladenja ve¢ dulje vrijeme je u industriji reznih alata priznat kao postupak kojim
se povecava otpornost na troSenje alata. U ovom su radu prikazani rezultati istrazivanja utjecaja
dubokog hladenja na troSenje straznje povrSine reznih plocica ISO P-35. U radu je metodom
ispitivanja obradivosti jednom oStricom na tokarskom stroju obradivan celik AISI D3. TroSenje
reznih plocCica odredivano je mjerenjem troSenja straznje povrSine te vremena potpunog istroSenja
rezne plocice. Istrazivanje je pokazalo da je duboko hladenje utjecalo na smanjenje troSenja
straznje povrsine reznih plocica ISO P-35, ali i da je obradivani Celik AISI D3 prezahtjevan za
provedbu ispitivanja obradivosti te svojim svojstvima ne omogucuje detaljno pracenje utjecaja
dubokog hladenja na troSenje reznih plocica od tvrdog metala.

Kljuéne rijeci: duboko hladenje, rezni alati, tvrdi metal, troSenje straZznje povrsine
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Abstract

The durability testing of fishing nets is not defined by the normative regulations, nor are the
impacts of the usage conditions on their functionality fully clarified. The durability evaluation of
netting yarns and knotted netting made of polyamide 6 (PA6) was carried out by investigating the
influence of solar radiation and sea salt (NaCl) separately in the laboratory simulated ageing
conditions; and the combined effects of sea water, solar radiation and all atmospheric influences
through simulation of real application conditions. The samples were exposed to artificial light
source in a Xenotest, neutral salt spray (NSS) in a salt spray cabinet for 60 hours and in natural
environment at a Croatian island LoSinj during two months, where the samples were repeatedly
immersed in seawater during night and during day they were exposed to direct solar radiation. The
surface characterization of PA6 netting samples was carried out using SEM analysis. With the aim of
determining the tensile property changes, breaking force, knot breaking force and elongation of
netting yarns and mesh breaking force were examined in the dry and wet state. The results
indicated that the exposure of PA6 netting materials to simulated ageing in a relatively short period
of time affect the change of investigated properties.

Key words: fishing nets, polyamide 6, ageing simulation, tensile properties, SEM

Sazetak

Ispitivanje trajnosti ribarskih mreza nije definirano normativnom regulativom, a utjecaj uvjeta
uporabe na njihovu funkcionalnost nije u potpunosti razjasnjen. U radu je provedeno vrednovanje
trajnosti mulifilamentne i koncane prede za izradu ribarskih mreza te uzlane mreZze izradene iz
poliamida 6 (PA6) ispitivanjem zasebnog utjecaja sunceva zracenja i morske soli (NaCl) u
laboratorijskim uvjetima simuliranog starenja te kombiniranog utjecaja morske vode, sunceva
zracenja i svih atmosferilija kroz simulaciju stvarnih uvjeta primjene u prirodnom okruZenju.
Uzorci su izlagani standardnom umjetnom svjetlu ksenonske lampe uz okiSnjavanje u Xenotest-u i
djelovanju 5%-tne otopine NaCl u slanoj komori u vremenu od 60 sati te starenju u prirodnim
uvjetima na otoku LoSinju, gdje su dva mjeseca tijekom no¢i namakani u morskoj vodi, a tijekom
dana izlagani djelovanju sunceva zracenja. Karakterizacija povrsinskih promjena ispitivanih PA6
materijala provedena je primjenom skeniraju¢e elektronske mikroskopije (SEM). U svrhu
definiranja promjena vlacnih svojstava ispitana je prekidna sila, prekidna sila u uzlu i istezljivost
prede te prekidna sila oka mreZe u suhom i mokrom stanju. Utvrdeno je da simulirano starenje i
nakon relativno kratkog vremena izlaganja utjece na promjene ispitivanih svojstava PA6 materijala
namijenjenih izradi ribolovnih alata.

Kljuéne rijeci: ribarske mreze, poliamid 6, simulacija starenja, vlacna svojstva, SEM
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QUALITY REQUIREMENTS FOR HULL MATERIALS, CONDITION SURVEY
OF PROPELLER SHAFT AND RUDDER BLADE, QUALITY REQUIREMENTS
OF EXTERNAL AND INTERIOR WOODEN YACHT'S HULL STRUCTURE,
FOR YACHTS OVER 24 M
Correlation between Rules for statutory certification according to
Croatian Shipping Registry and Directive 94 /25 /EU

ZAHTJEVI ZA KVALITETOM MATERIJALA TRUPA, PREGLED STANJA VRATILA BRODSKOG
VIJKA T KORMILA, TE ZAHTJEV KVALITETE VAN]JSKE I UNUTARNJE STRUKTURE TRUPA
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i direktive 94/25/ez (s dopunama).
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Abstract

Today in Croatia there are about 150 wooden yachts in charter, which are over 24 m. Crewed
charter yachts make successful business, and their fleet is enlarging by approximately 10% each
year. Although Croatia has a long tradition in wooden shipbuilding, expensive wages and high
prices of materials for ship structure have forced entrepreneurs to build and import yachts from
Turkey, where yacht building of all extent is blossoming. Croatian accession to EU changed laws in
Croatia so that wooden yachts can be imported for charter purposes only if they have certificate of
class, while CE certificate is allowed only for yachts for private use. The admission to class of the
existing yacht from Tiirk Loydu (member of IACS), to Croatian Shipping Registry must be combined
with normal survey requirements, where hull condition, propeller shaft, rudder blade and rudder
blade shaft, as well as internal structural elements (main construction elements, gas and watertight
bulkheads) must be checked. General survey determines the quality and condition of hull structure
materials and construction supporting elements, especially of engine steel foundation and
dimensions and distance between beams, depending on material of beams.

Special challenge in survey and achieving of quality requirements, presents the joint of iron keel
and wooden hull structure, and testing of wear of joint elements and critical thickness of bolts, as
well as all the joints and plugs where different materials overlap. Critical are also friction areas
between wood and metal elements, areas that were in contact with corrosion, mast base structure,
bollards, winches and other key elements. For yachts over 24 m in service, mandatory rules are:
statutory certification of ships in service, and also where applicable (depending on size of the yacht,
purpose and cruising area)- Survey of shipbuilding and general survey rules.

Key words: charter yachts, statutory certification rules, admission to class for yachts over 24 m,
wooden yacht survey, yacht quality requirements, technical approval yachts, yacht hull materials
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Abstract

Transport processes in cementitious materials play a crucial role in both the degradation process of
building materials as well as in the containment of hazardous wastes. It is known that modelling of
the ionic diffusion through cementitious materials by a plain (unmodified) Fick’s law is
inappropriate and requires a different approach. In this paper a numerical platform called MultIDiff
(Multi-ionic Diffusion) is presented for solving a complex system of nonlinear Nernst-Planck
equations for the diffusion of ions through cementitious materials that considers electrical coupling
between several diffusive ions. The novelty of the MultIDiff approach is in its advanced numerical
implementation employing Matlab’s built-in solvers. The MultiDiff is dedicated to predict
concentration profiles and fluxes for each ion and the resulting potential distribution through the
cementitious material, and provides a good convergence rate. Furthermore, it is robust enough to
handle non-linearity and the couplings of the equations, and presents a more reliable way to obtain
long term durability predictions of cementitious materials.

Key words: numerical model, cementitious materials, durability, ionic diffusion.

Sazetak

Korozija cementnih materijala i sigurnost stabilizacije opasnih tvari ovisi o brzini prijenosa tvari
kroz njihovu poroznu mikrostrukturu. Poznato je da modeliranje ionske difuzije kroz porozne
reaktivne materijale primjenom osnovnog Fick-ovog zakona nije zadovoljavajuce, te da su potrebni
detaljniji numericki modeli. U ovome radu, prezentirana je numeric¢ka platforma naziva MultIDiff
(engl. Multi-Ionic Diffusion) koja rjeSava sloZeni sustav Nernst-Plansk-ovih nelinerni parcijalnih
diferencijalnih jednadZzbi za opis difuzije iona u cementnim materijalima, uzimajué¢i u obzir
elektricne interakcije izmedu iona. Novitet MultIDiff pristupa je u naprednoj numerickoj
implementaciji uporabom Matlab-ovih ugradenih funkcija. MultIDiff platforma predvida
koncentracijske profile i tokove tvari za svaki pojedinacni ion kao i raspodjelu potencijala po dubini
cementnog materijala. Nadalje, ona je dovoljno robustna i osigurava brzu konvergenciju prilikom
rjeSavanja ovog sloZenog spregnutog sustava jednadzbi s nelinearnim svojstvima, i predstavlja
znanstveni pristup za predvidanje trajnosti cementnih materijala.

Kljuéne rijeci: numericko modeliranje, cementni materijali, trajnost, difuzija iona
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Abstract

Calcium sulfoaluminate cement (CSAC) is an alternative binder to Portland cement (PC).
Advantages in producing CSAC over PC are in lower CO; emission and lower energy consumption.
In this paper, a variety of industrial wastes, namely phosphogypsum, coal bottom ash and electric
arc furnace slag were used as raw materials to provide additional environmental advantages in
production of calcium sulfoaluminate cement. Hydraulic minerals in the prepared CSA were
determined by X-ray powder diffraction. Rate of heat generation during hydration was determined
by calorimetric measurements. It was observed that the main heat generation peak can exhibit two
exothermic processes. A numerical model for the hydration kinetics is proposed, based on solving a
system of two differential kinetic equations, for two interdependent reactions, employing Runge-
Kutta IV method. In conclusion, CSAC production offers an alternative and feasible method of
industrial waste minimization.

Key words: calcium sulfoaluminate cement, waste minimization, calorimetry, hydration kinetics,
numerical modelling

Sazetak

Kalcij sulfoaluminatni cement (CSAC) je hidratno vezivo koje se moZe upotrijebiti umjesto Portland
cementa (PC). Prednosti proizvodnje CSAC u odnosu na PC su manja emisija CO te usSteda energije.
U ovome radu, za proizvodnju CSAC koriSteni su otpadni fosfogips, loZiSni pepeo i troska, Sto
dodatno pridonosi ekoloSkoj atraktivnosti ovog cementa. Sinteriranim uzorcima odreden je
mineraloski sastav metodom rendgenske difrakcije (XRD). Brzina oslobadanja topline tijekom
hidratacije pripravljenog CSAC odredena je mikrokalorimetrijski. UoCeno je da se glavni maksimum
oslobadanja reakcijske topline sastoji od dva procesa. PredloZen je numericki model za opis
kinetike hidratacije koji se osniva na rjeSavanju sustava od dvije spregnute nelinearne
diferencijalne jednadzbe metodom Runge-Kutta IV. Na osnovu rezultata istrazivanja slijedi da je
proizvodnja CSAC iz proizvodnih otpadnih materijala moguca, a ujedno se na taj nacin zbrinjava
velika koliCina otpada na odrzivi nacin.

Klju¢ne rijeci: kalcij aluminatni cement, zbrinjavanje otpada, kalorimetrija, kinetika hidratacije,
numericko modeliranje
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Abstract

In addition to the conventional application of linen for the apparel, more recently, technical flax
fibres have been highly valued raw material in the production of technical textiles, especially bio-
composite materials. Technical flax fibre is recyclable, biodegradable and highly resistant to tensile
loads. The paper presents the fabrication and characterization of two woven reinforcements made
of flax fibres, intended for making composite materials with polyester resins. Technical fibres of
cultivar Viola planted 2011 at the location KriZevci, Croatia, of defined length, fineness, breaking
force, elongation and the breaking strength were used for woven reinforcements. Due to the limited
length of the fibres, and with the aim of obtaining highly oriented parallel ribbon-shaped yarns with
no twist - roving yarns, slivers of fibres of equal mass were sized using a pre-wet process. Linear
density, breaking force, breaking elongation and breaking strength of flax roving were determined.
Following the examples of standard reinforcements made of glass fibres, two reinforcements in
plane wave (2D and UD 0°) of defined thickness, mass and the number of threads per cm were
woven on the weaving loom.

Key words: technical flax fibres, flax roving, woven reinforcements, property characterization,
composite materials

Sazetak

Pored uobicajene primjene lana u odjevne svrhe, u novije vrijeme tehnic¢ka lanena vlakna su veoma
cijenjena sirovina u podrucju proizvodnje tehnickog tekstila, a posebice bio-kompozitnih
materijala. Tehnicko laneno vlakno je oporabljivo, biorazgradivo i iznimno otporno na vlatna
opterecenja. U radu je prikazana izrada i karakterizacija svojstava dva tkana ojacala od lanenih
vlakana namijenjena izradi kompozitnih materijala s poliesterskom matricom. Za izradu tkanih
ojacala primijenjena su tehnicka vlakna iz kultivara Viola zasijanog 2011. godine na lokaciji
KrizZevci, definirane duljine, finoce, prekidne sile i istezljivosti te pripadajuée ¢vrstoce. S obzirom na
ogranicenu duljinu vlakana, a sa svrhom priprave visoko orijentirane neuvijene prede iz
paraleliziranih vlakana - OT OE T G prdv€dénod jA skrobljenje snopic¢a vlakana jednake mase s
prednamakanjem. Utvrdena je finoca, prekidna sila i istezljivost te ¢vrsto¢a dobivene lanene roving
prede, a po uzoru na standardna ojacala iz staklenih vlakna, na tkalackom stanu su ru¢no otkana
dva ojacala u platnenom vezu (2D i UD 0°), definirane debljine, ploSne mase i broja niti na jedini¢noj
duljini.

Klju¢ne rijeci: tehnicka lanena vlakna, lanena roving preda, tkana ojacala, karakterizacija
svojstava, kompozitni materijali
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Abstract

The duration of suitable workability of cement-based materials during placement is defined by the
setting time and has great practical and financial interest. Calcium aluminate cement (CAC) is a
versatile special cement used for specific applications in corrosive environment or high-
temperature resistant applications. In this paper, the influence of the citric acid monohydrate
(C¢Hg07*H20) on the setting time, flexural and compressive strength of the hydrated commercial
calcium aluminate cement has been studied. The setting time of the prepared materials was
determined by standard Vicat needle test. Hydration products were characterized by X-ray powder
diffraction. Citric acid acts as a retarder of calcium aluminate hydration reactions and does not
impair later strength of the prepared material.

Key words: calcium aluminate cement, citric acid, hydration, mechanical properties, setting time

Sazetak

Tijekom ugradnje, vrijeme obradivosti cementnih materijala je odredeno vremenom vezanja, koje
je stoga od velike prakti¢ne vrijednost. Aluminatni cement je specijalni cement koji se koristi za
posebne namjene u uvjetima korozivnog djelovanja ili pri visokim temperaturama. U ovome je radu
istrazivan utjecaj djelovanja limunske kiseline monohidrata (CsHsO7*H20) na vrijeme pocetka
vezanja, tlacnu i savojnu ¢vrsto¢u hidratiziranog komercijalnog aluminatnog cementa. Vrijeme
pocetka vezanja odredeno je standardnim Vicat-ovim testom. Produkti hidratacije karakterizirani
su metodom rendgenske difrakcije praha. Ustanovljeno je da limunska kiselina djeluje kao
usporiva¢ reakcije hidratacije aluminatnog cementa te ne smanjuje c¢vrstou pripravljenih
cementnih materijala.

Klju¢ne rijeci: aluminatni cement, limunska kiselina, hidratacija, mehanicka svojstva, vrijeme
vezanja
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