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Introduce your department
and what you do.

The Powder Metallurgy Labora-

tory at the Faculty of Mechanical :

Engineering and Naval Architectu-

re was established in 2019 as part

of and with the funds of the foun-
ding research project of the Cro-
atian Science Foundation called

is HRZZ-UIP-2017-05-6538, and the
project leader is Tamara Aleksan-

drov Fabijani¢, PhD. Powder me-
tallurgy in Europe is one of the :

key drivers of development and its
application in various industries

generates an annual turnover of :

goods and services worth about
twenty billion euros. Itis crucial in
the production of tools and equ-
ipment with unique properties,
high quality and superior featu-
res. In European countries, there
are some of the most important
companies and research institu-
tions that apply powder metallur-

application of additive technolo-
gies that rely on powder as a star-

: ting material.

: precision scale for determining

laboratories.
Other than research activities of

: out activities of the Research and

. project. Its reference number is

: tim d.o.o. from Zagreb.

: The primary goal and activity of :
: the Powder Metallurgy Laboratory :
gy in production, and therefore :
represent key suppliers to indu- :
stries (automotive, aerospace and :
construction) that use hard metal :
products in their own growth and :
development. Of the total pro- :
duction of hard metal products :
in Europe, between 70 and 80% :
of the products are used in the :
automotive industry. The field of :
application is expanding with the :
application of powders of smaller :
and smaller grain size, as well as :
with the progress of technology :
and consolidation procedures, :
especially with the increase in the :

: are focused on the development of
: The recently established Powder :
: Metallurgy Laboratory is equi- :
. pped with state-of-the-art rese- :
: arch equipment (horizontal ball :
: mill, vacuum distillation device, :
: ultrasonic bath, magnetic stirrer, :

: sion r . Klimaoprema and our
: density, sieve for granulation of . products?
: powders and mixtures, probe for :
flow measurement, transmission :
. potentiostat and indenter with :
. scratch test) deployed in the deve- :
: lopment of materials obtained by :
: powder metallurgy, which places :
. it alongside the world's research :
Nanostructured Hardmetals - New : :
Challenges for Powder Metallurgy :
(NANO-PM). Its reference number :

new, innovative materials and pro-
ducts made of hard metal, compe-
titive on the domestic and world
markets.

How did you find out about

Company Klimaoprema has a re-
cord of a successful, long-term
cooperation with the Faculty of
Mechanical Engineering and Naval
Architecture, joint participation in
scientific research and develop-

: ment projects and student scho-
. larships. It also employs a large
the HRZZ project, the Powder Me- :
: tallurgy Laboratory also carries :
. highly regarded in academia and
Development of Nanostructured :
: Hardmetals for the Development :
: of New Products (NANO-PRO) :

: use our laminar device and

KK.01.2.1.01.0079. It is financed by ! how does it help you in your

: the European Structural and Inve- : .
: stment Fund, within the Operatio- : daily work?
: nal Program Competitiveness and :
: Cohesion 2014-2020, carried out by :
: the Powder Metallurgy Laboratory :

. in cooperation with company Alfa :

number of Masters of Engineering
and Masters of Engineering and is

engineering circles.

For what purposes do you

In the Powder Metallurgy Labo-
ratory powder mixtures are pre-
pared by combining ultrafine and
nanopowder particles, tungsten

: carbide grain size WC 200 nm and
varying the proportion and type
of matrix; Co, Ni, Fe. The laminar

: Sink and sink from our range of stainless steel furniture products
: Sudoper i korito iz naSe palete proizvoda inox namjestaja
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Cabinet KTB-NS installed and ready for use
Kabinet KTB-NS instaliran i spreman za uporabu

Predstavite svoj odjel i Cime
se bavite.

Fakulteta strojarstva i brodograd-

nje, uspostavljen je 2019. godine :
. se u automobilskoj industriji. Po- :
. skim krugovima.

u sklopu i sa sredstvima uspo-

stavnog istrazivackog projekta :
. prahova sve manje veli¢ine zrna, :
kao i napretkom tehnologije i po- :
. stupaka konsolidacije, posebice :
praha (NANO-PM). Oznaka mu je :
HRZZ-UIP-2017-05-6538, a vodi- :
teljica projekta je dr. sc. Tamara :
Aleksandrov Fabijanic. Metalurgija :
praha na podrucju Europe jedan :
je od klju¢nih pokretaca razvoja i :
njezina primjena u razli¢itim gra- :
nama industrije generira godisnji :
: nim mlinom, uredajem za vaku-
oko dvadeset milijarda eura. Klju¢- :
na je u proizvodnji alata i opreme :
s jedinstvenim svojstvima, visoke :
: gustoce, sitom za granulaciju pra- :
: Savina, istovremeno Stiteci ope-
' ratera i polazne prahove. Ultra-
: fine i nano Cestice praha vrlo su
: reaktivne. Nepravilno rukovanje i
. skladiStenje lako moze uzrokovati
. oksidaciju praha, Sto u konacni-

Hrvatske zaklade za znanost pod

nazivom Nanostrukturirani tvrdi :

metali — Novi izazovi metalurgije

promet dobara i usluga vrijedan

kvalitete i vrhunskih karakteristi-

ka. U europskim zemljama nala- :
ze se neke od najvaznijih tvrta- :
ka i istrazivackih institucija koje :
. scratch testom) koja se koristi u
: razvoju materijala dobivenih me-
. talurgijom praha, Sto ga svrstava

metalurgiju praha primjenjuju u
proizvodnji, stoga predstavljaju
kljucne opskrbljivace industrija

: (automobilske, zrakoplovne i gra-
: devinske) koje tvrdometalne pro-
: izvode koriste u vlastitom rastu
Laboratorij za metalurgiju praha, :
: tvrdometalnih proizvoda u Europi, :
. strainZenjeraka te je vrlo cijenjena

i razvoju. Od ukupne proizvodnje
izmedu 70 i 80% proizvoda koristi

drucje primjene Siri se primjenom

porastom primjene aditivnih teh-

koriste prah.

Novouspostavljeni Laboratorij za :
metalurgiju praha opremljen je :
- hova kombinacijom ultrafinih i
opremom (horizontalnim kugli¢- :
: volfram karbida WC 200 nm i vari-
: ranjem udjela i vrste matrice; Co,
kupelji, magnetskom mijesalicom, :
: oloski zastitni kabinet) koristi se

najsuvremenijom istrazivackom

umsku destilaciju, ultrazvu¢nom
preciznom vagom za odredivanje
hova i mjeSavina, sondom za mje-

renje protoka praha, prijenosnim
potenciostatom te indentorom sa

uz bok svjetskih istrazivackih la-
» : boratorija.

: Osim istrazivackih aktivnosti
: HRZZ projekta, u Laboratoriju za
: metalurgiju praha provode se i
: aktivnosti projekta Istrazivanje
: 1 razvoj nanostrukturiranih tvr-
: dih metala za razvoj novih pro-
:izvoda (NANO-PRO). Oznaka mu
' je KK.01.2.1.01.0079. Financira ga
: Europski strukturni i investicijski
| : fond, u okviru Operativnog progra-
|| : ma Konkurentnost i kohezija 2014.
: = 2020., koji Laboratorij za meta-
|| : lurgiju praha provodi u suradnji s
A : tvrtkom Alfatim d. 0. 0. iz Zagreba.
: Primarnicilj i djelatnost Laborato-
: rija za metalurgiju praha orijenti-
: rani su narazvoj novih, inovativnih
: materijala i proizvoda od tvrdog
: metala, konkurentnih na domacem
! | svjetskom trzistu.

. Kako ste doznali za
- Klimaopremu i nase
. proizvode?

: Tvrtka Klimaoprema biljezi uspjes-
: nu, dugogodisnju suradnju s Fakul-
: tetom strojarstva i brodogradnje,
: zajednickim sudjelovanjem na
: znanstvenoistrazivackim i razvoj-
: nim projektima te stipendiranjem
: studenata. Takoder, zaposljava ve-

lik broj magistara inZenjera i magi-

u akademskoj zajednici i inzenjer-

U koje svrhe koristite nas

: laminarni uredaj i kako vam

nologija koje kao polazni materijal : pomaze u svakodnevnom

- radu?

U Laboratoriju za metalurgiju pra-
ha pripremaju se mjeSavine pra-

nano Cestica praha, veli¢ine zrna

Ni, Fe. Laminarni uredaj (mikrobi-

prilikom pripreme polaznih mje-
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device (microbiological prote-
: deto meet our requirements, has a

: duct for exhaust air and ultraviolet : students for their work as

radiation that allows us to sterilize : well?

ction cabinet) is used during the
preparation of starting mixtures,

at the same time protecting the :
: laboratory utensils before and af- :
: ter being utilized and ensures the
purity of the technological process :
of obtaining new materials, which :
: reflects on the superior mechani-
. cal properties of finished produ- :
. Cts.

mechanical properties of the fi- :

What are your experiences
: in using our equipment?
supply of protective nitrogen gas, : :
: We are extremely satisfied with §
the delivered equipment. The mi- :
: crobiological protection cabinet is :
: very simple and intuitive to use, :
. owing to the digital display by :
: which we control the device with a :
: touch of a finger. Due to its unique, :
minimalist design, the microbio- :
logical protection cabinet is very :
: easy to maintain and clean. Work :
. surfaces are flat, made of stainle- :
ss steel and do not have grooves :
: into which powder particles could ;
potentially be creptin. The cabinet :
has an electricity connection whi- :
: ch allows us to weigh powders and :
prepare mixtures while protecting :
. the operator, which is necessary :
: for the above mentioned reasons.
can cause lung disease. For these :

reasons, the cabinet helps us in :

operator and starting powders.
Ultrafine and nanopowder partic-

les are highly reactive. Improper :
handling and storage can easily :
cause oxidation of the powder, :

which ultimately affects the mi-
crostructural characteristics and

nished products. The microbio-
logical protection cabinet has a

which we use to protect the pow-

ders from oxidation. Also, it is very :

important that the atmosphere in
which the mixtures are prepared
is clean, so as not to contaminate
the mixture, which is what air fil-
ters enable. Last but by no means

least, the microbiological prote- :
ction cabinet serves the operator :
as protection against inhalation of :

nanoparticles. One of the compo-

nents we use in the development :

of new materials is cobalt (Co) po-

wder, which the World Health Or- :
ganization has classified as a gro- :

up of carcinogenic and genotoxic

materials. Recent research con- :

firms that the interaction between
Co and WC is even more toxic and

handling the powder greatly.

Laminator KTB-NS Il is custom-ma-

KTB-NS workspace in use | KTB-NS radni prostor u upotrebi
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: Is the laminar device used
: by other departments and

The equipment in the Powder Me-
tallurgy Laboratory is available to
all employees under the supervisi-
on of laboratory staff or with prior
training in handling. Since this is a

: new research area and new equi-
. pment, the activities of the Pow-
: der Metallurgy Laboratory include
: senior students in the preparation
: of graduate theses, whereby they

use the microbiological protecti-
on cabinet. As part of the course
Powder Metallurgy, students en-
rolled at Material Science and En-
gineering have the opportunity to
get acquainted with the first pha-
se of the technological process of
powder metallurgy, which relates
to the preparation of starting mi-
xtures. | believe that in the future,
with further development of the
research area and the expansion
of research activities to other gro-
ups of materials obtained by pow-
der metallurgy, more researchers
and students will be deploying
the equipment of the Powder Me-
tallurgy Laboratory, including the

: microbiological protection cabinet
: as well.

Photo from the opening of the laboratory | Fotografija s otvorenja laboratorija

ci utjeCe na mikrostrukturne ka-

gotovih proizvoda. MikrobiolosSki
zastitni kabinet posjeduje dovod

mo kako bismo prahove zastitili od

mjeSavine bude cista, kako ne bi

Sto nam omogucavaju filteri zraka.

Posljednje, ali nikako posljednje :
po vaznosti, mikrobioloski zastitni :
kabinet operateru sluzi kao zasti- :

ta od udisanja nano Cestica. Jedna
od komponenata koje koristimo u

razvoju novih materijala je i prah :

kobalta (Co) koji je Svjetska zdrav-
pinu kancerogenih i genotoksicnih
materijala. Novija istrazivanja po-
tvrduju da je interakcija izmedu Co

vati bolest pluca. Iz navedenih ra-

pri rukovanju prahom.
Laminarni uredaj KTB-NS Il poseb-

: va Cistocu tehnoloskog postupka :
rakteristike i mehanicka svojstva :

dobivanja novih materijala, Sto se

koriStenju nase opreme?

nom opremom. Mikrobioloski za-

: Stitni kabinet vrlo je jednostavan :
i intuitivan za koristenje, zahva- :
: praha ukljuceni su studenti visih
: godina prilikom izrade diplomskih
: uredajem. Zbog jedinstvenog, mi- :
: nimalisti¢kog dizajna, mikrobio- :
loki zastitni kabinet vrlo je jed- :
: nostavan za odrzavanje i ¢iS¢enje.
stvena organizacija svrstala u sku- :

ljujuci digitalnom zaslonu pomocu
kojeg pritiskom prsta upravljamo

Radne plohe su ravne, izradene od

: nehrdajuceg Celika i ne posjeduju
: utore u koje bi se potencijalno mo- :
: gle zavuci Cestice praha. Kabinet :
i WC jos toksicnija i moze uzroko-

posjeduje prikljucak za struju Sto

: nam omogucava vaganje prahovai
zloga kabinet nam uvelike pomaze :

pripremu mjesavina uz istovreme-

' nu zastitu operatera koja je nuzna
: iz prethodno navedenih razloga.
no je konstruiran na temelju nasih :
potreba, posjeduje kanal za odvod :
odradenog zraka te ultraljubicasto :
zracenje koje nam omogucava ste- :
rilizaciju laboratorijskog posuda :
prije i nakon koriStenja te osigura-

Koriste li ostali odjeli i

: v : se : studenti laminarni uredaj za
: odrazava na superiorna mehanic- :

: ka svojstva gotovih proizvoda.
zastitnog plina dusika, koji koristi- :

: Kakva su vasa iskustva u
oksidacije. Takoder, vrlo je vazno :
da atmosfera u kojoj pripremamo :
: lzuzetno smo zadovoljni isporuce-
doslo do kontaminacije mjesavine, :

- svoje radove?

: Oprema u Laboratoriju za metalur-
: giju praha na raspolaganju je svim
. djelatnicima uz nadzor osoblja la-
: boratorija ili uz prethodno ospo-
: sobljavanje za rukovanje. Buduci
: da je rijeC o novom istrazivackom
: podrucju i novoj opremi, u aktiv-

nosti Laboratorija za metalurgiju

radova, pri cemu koriste mikrobio-
loski zastitni kabinet. U sklopu ko-
legija Metalurgija praha, studenti

: smjera InZenjerstvo materijala
: imaju priliku upoznati prvu fazu
: tehnoloSkog procesa metalurgije

praha koja se odnosi na pripremu
polaznih mjesavina. Vjerujem da

. ¢e se u buduénosti, daljnjim ra-
: zvojem istrazivackog podrucja i
. Sirenjem istrazivackih aktivnosti

na druge skupine materijala do-

: bivenih metalurgijom praha, vedi
. broj istrazivaca i studenata u radu
. koristiti opremom Laboratorija za
: metalurgiju praha, ukljucujuci i mi-
. krobioloski zastitni kabinet.
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