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MOJIBA

V cknamy ca oapenbama 3akoHa O Hay4yHO HCTPa)KHBAuyKOj NENaTHOCTH MOIMM Ja

OKpEHETe MOCTYIaK 3a Moj H300p y 3Bamke BHIIH HAYYHH CapaJHHK.

Panu mokperama MOCTYNKa 3a H300p y 3Bamke BHINM HAy4YHH CapaJHUK, IIpe/UiaxeM

cnenehy xomuchjy:

1. Ip Huna O6pamosuh, Haydnu caBeTHHK, MHcTHTYT Texmuukux Hayka CAHY,
npeaceHUK KOMHCH]e

2. Tpod. np Brnamumup Iasnosuh, penosuu npodecop ITossonpuspeanor daxynrera
Yuusep3urera y beorpany

3. Jlp Cmusba Mapkosuh, Haydsu caBeTHHK, IHCTHTYT Texuuukux Hayka CAHY

V NMpuaoTy A0CTaB/baM:

- 1 — buorpadcke nonarke
2 — KOMHjy O/UTyKe O CTHIAky HAyYHOT 3Barba
3 — HayuHy Oubnmorpadujy

4 — nucTy nMTaTa
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HPUJIOT 1

buorpaguja — Ip Japxo Kocanosuh

Hp Hapxo Kocanosuh je pohen 10. maja 1982. romune y beorpany, Cpbuja. OcHOBHY
IIKOJTY ¥ TUMHA31]y 3aBpuIno je y beorpany. lumnomupao je Ha dakynrtery 3a GU3HUKY XeMH]jy
VYuusepsurera y beorpany 2009. roaune, og0paHoM AUIIOMCKOT pajia moja Ha3uBoM “[Ipomena
napaMerapa 3rylimbaBamba U MUKPOCTPYKTYpE TOKOM CHHTEPOBama IUHK-OKCHIA”. YIHUCao je
JIOKTOpcke ctyauje Ha Texanmukom (akynrery y Yauky. JIOKTOpcKe akaJeMCKe CTyIuje yIucao
je mkoscke 2009/10 rommne Ha @PakynTeTy TEXHHMYKHMX Hayka y Yauky YHuBep3utera y
KparyjeBiy, crtyamjcku mporpam EJEKTpOTEXHMYKO M PavyyHAPCKO WHIKECHEPCTBO, MOJYJ
CaBpeMeHH MaTepHujall M TEXHOJIOTHje Yy eleKTpoTexHuiu. J[okropcka mucepramumja lapka
KocanoBuha mox HazuBom “YTunaj mapamerapa CUHTE3€ M CTPYKTYype Ha €JIeKTpUYHA CBOjCTBA
Bay 77Sr023T103 kepamuke” onopamena je 17. 05. 2013. rogune Ha DakynTeTy TEXHHYKUX HayKa
y Hauky YuauBep3uteta y Kparyjesiry, mojx MeHTOpcTBOM emepuryca Asnexce Mapuuunha.

On 01. 15. 2010. 3anocneH je y MHcTUTYyTY TexHnukux Hayka CAHY kao uctpaxubau
npurnpaBHuk, oa 2011. kao uctpaxuBau capaanuk, oj 29.01.2014. kao HayyHU capaJHUK, 10
ouryiii MUHHCTApCTBA 3a MPOCBETY, HAYKy U TEXHOJIOIIKK pa3Boj Pemybiuke Cpouje (6p. 600-
01-00194/278). AnraxkoBaH je Ha MPOjEeKTUMA OCHOBHUX HCTPaXXKMBama U3 00JIACTU XEMUje KOje
¢uHaHcupa MUHHCTapCTBO 3a MPOCBETY, HAYKY M TEXHOJOMKH pa3Boj PemyOiuke CpbOuje u
Halasu ce y kareropuju A4 uctpakuauda. Aytop je u koayrop Buiie ox 40 HaydHHX pagoBa
Mpe3eHTOBaHMX Ha MelhyHapoaHuM KoH(pepeHIHMjaMa M MyOIuMKOBaHMX Yy MehyHapoaHum
Hay4YyHHUM yaconucuma. Takohe je u koayrop 3 MoHOTrpaduje HAIIMOHAIHOT 3Havaja. YKyMaH 0poj
murarta y 6a3zama nogaraka Web of Science u Scopus: 79; 6e3 ayrormrara: 56, ca h-undexcom 5.
OOnactu WHTEpECOBaWka Cy MY HAHOCTPYKTYPHH MaTepHjalid, CHHTE3a M KapakTepu3alluja
Marepujaja, TEXHOJIOTHja MPaxoBa, KEPaMUUKKA MaTepUjalivd, TepMaJIHA aHAIIN3a U CHUHTCPOBAE
MaTepujaya, TPOBOJHUIIM U TIOTYIPOBOJIHUIIM, (HEPOEIEKTPULIA U MYITU(EPOUITH, KOPIAHJEPHT,
KOMIIO3HUTH U OKCHJTHA KEpaMUKa.

[Topen HayuHo-uctpakuaukor pana [p Jlapko Kocanosuh je xao 4iaH opraHu3aiinoHO
HAy4YHOT KOMHTETa y4ECTBOBAO y pealin3aluju Bulle MehyHapoaHUX KOH(epeHIHja y o0nacTu
HOBHX KepaMHYKHUX MaTepHjana u muxoBux npumena (Advanced Ceramics and Application).

Unan je Hayunor Beha MucTutyTa Texunukux Hayka CAHY ox 2014. roaune 10 gaHac.



Hp Hapxo Kocanosuh je Takohe unan Cprickor KepaMHUKOT APYIIITBA.

Co-Editor u Technical Editor je melyynaponnor uaconuca Science of Sntering.

Pernensent je wacomuca Science of Sntering u Journal of Raman Spectroscopy kao u
npernennux pagoa ca Cumnosmjyma |SAE (International Symposium on  Agricultural

Engineering).



MPUJIOTI 2

Peny6nuka CpOuja
MHUHHCTAPCTBO ITPOCBETE,
HAYKE U TEXHOJIOIIKOI' PA3BOJA
Komucnja 3a cTHIAB€ HAYIHHX 3Baa

bpoj:660-01-00194/278

29.01.2014. roaune
Beorpan

Ha ocnoBy wiana 22. crasa 2. umana 70. ctaB 5. 3aKkoHa O HayYHOHCTPaXHBAadKOj
aenatHoctH ("CiyxOenn rnacHuk Penydnnke Cpbuje”, 6poj 110/05 u 50/06 — ncnpapka u 18/10),
yiaHa 2. craBa 1. u 2. tauke | — 4.(npunosn) u wiana 38. TlpaBunHHKa O MOCTYNKY M HAYHHY
BpEIHOBaa W KBAHTHTATHBHOM MHCKAa3UBalby HAyYHOHCTPaXKHBAUKHX pe3ysiTaTa MCTpaKuBaya
("CnyxOenu rnacuuk Penydnuke CpOuje”, 0poj 38/08) u 3axTeBa Koju je MoaHeo

Hucinwiayiu wexnuyxux nayka CAHY y Beozpady

KomucHja 3a cTHIIame HAyIHHX 3Barbka Ha ceHUIHM oapxkanoj 29.01.2014. ronune, noHena je

OIIYKY
O CTULHABY HAYYHOI 3BABHA

Jp dapxko Kocanoeuh
CTHYE HAYYHO 3Bambe
Hayunu capaonux

y 0071acTH TEXHHYKO-TEXHOJIONIKUX HAYKa - HayKa O MaTepHjanuMa

OB PA3JOXEHSBE
Huciuuiuyiu wexnuuxux nayka CAHY y Beozpaoy

yTBpauo je npemwior 6poj 313/3 ox 23.08.2013. roaune Ha cenunuyn HaydHor Beha MHcTHTYTA M
noaneo 3axteB KomucHju 3a cTHmame Hayunux 3Bama Opoj 321/1 ox 28.08.2013. roaume 3a
JIOHOILIEH:E OTYKe O HCIIYHEeHOCTH YCIIOBa 3a CTHIAbe Hay4HOr 3Bama Hay4nu capaonux.

KomucHja 3a cTHIame Hay4HHX 3Bama je MO MPETXOAHO MPHOABLEHOM MO3HTHBHOM
MHILbeHY Matuunor sayyHor oabopa 3a MaTepHjaie M XeMHjCKe TeXHOJIOTHje Ha CeJHHIH
onpxatoj 29.01.2014. roquse pa3maTpana 3aXTeB H YTBp/IHJa 1a HMCHOBAaHH HCIYHhaBa yCIIOBE U3
yiana 70. ctaB 5. 3akoHa 0 HayuHOUCTpaxuBa4koj AenaTHocTH ("CmyxOeHn rmacHEK PemyOmmke
Cpbuje", 6poj 110/05 u 50/06 — ucnpaska u 18/10), unaxa 2. crasa 1. u 2. Tauxe 1 — 4.(npunosu) u
ynana 38. IlpaBHIHHKAa O MOCTYNKY M HAYHHY BPE/JHOBaMkAa M KBAHTHTATHBHOM HCKa3HBamby
HAyYHOMCTPaXKHBAYKHX pe3ynrara ucrpaxusada ("CoyxOenn riacuuk Peny6muke Cpouje”, 6poj
38/08) 3a cruuame HayuyHor 3Bama Haywsu capadnuk, ma je OJUTydMIa Kao Yy M3pEIH OBe
oJLTyKe.

JloHo1emeM 0Be 0TyKe HMEHOBAHH CTHYE CBA [IPaBa K0ja My Ha OCHOBY € [0 3aKOHY
NIpHNaznajy.

Omryky JOCTaBHTH TOJHOCHOLY 3aXTe€Ba, WMEHOBAHOM W apXuBH MHuHHCTapcTBa
npocBeTe, HayKe W TEXHOJIOLIKOT pa3Boja y beorpany.

MNPEACEJHUK KOMHCHJE
ap Cranuciaaea Crommh-I'pyjuunh,
HAYYHH CABETHHK




Ipuor 3
buboauorpaduja np Japka KocanoBuha

PanoBu pauyHATH 32 IPETXO0AHHM M300p V 3Balbe HAYYHM CAPAAHHUK

MZ21 (8.0): Pax y BpxyHckoM Mel)ynapoaHom yaconucy
la

1. N. Obradovi¢, N. bordevi¢, S. Filipovi¢, N. Nikoli¢, D. Kosanovi¢, M. Mitri¢, S.
Markovi¢, V. Pavlovié¢, “Influence of Mechanochemical Activation on the Sintering of
Cordierite Ceramics in the Presence of Bi,O3 as a Functional Additive’, Powder Technology,
Vol. 218 (2012) 157-161, (ISSN 0032-5910) https://doi.org/10.1016/j.powtec.2011.12.012
IF=2.080 M21 (8)

YkynHo XM21=1x8=8

M22 (5.0): Paa y ucrakuyrom meh)yHapoanom yaconucy
2a

1. A. Kdezi¢-Glisovi¢, V. A. Marici¢, D. A. Kosanovi¢, S. R. Buki¢, R. Lj. Simeunovig¢,
“Correlation Between Isothermal Expansion and Functional Properties Change of the
Fes:B13S14C, Amorphous Alloy”, Science of Sintering, Vol. 41(3) (2009) 283-291; (ISSN
0350-820X) http://www.iiss.sanu.ac.rs/download/vol41l 3/vol41 3 06.pdf

IF=0,559 M 22 (5)

3a

2. D. Kosanovi¢, N. Obradovié, J. Zivajinovié, S. Filipovi¢, A. Mari¢i¢, V. Pavlovié, Y.
Tang, M. M. Risti¢,"Mechanical-Chemical Synthesis Bay77Sro23TiO3”, Science of Sintering,
Vol. 44(1) (2012) 47-55; (ISSN 0350-820X)

http://www.iiss.sanu.ac.rs/download/vol44 1/vol44 1 05.pdf

IF=0,430 M22 (5)

4.a

3. D. Kosanovi¢, N. Obradovié, J. Zivojinovi¢, A. Mari¢ié, V. P. Pavlovi¢, V. B. Pavlovié,
M. M. Risti¢, “The Influence of Mechanical Activation on Sintering Process of BaCOs-
SrCOs-TiO, System”, Science of Sintering, Vol. 44(3) (2012) 47-55; (ISSN 0350-820X)
http://www.iiss.sanu.ac.rs/download/vol44 3/vol44 3 03.pdf

IF=0,430 M22 (5)




Yryouo XM22=3x5=15

M23 (3.0): PagoBu y mehyHapoanom yaconucy
5.a

1. D. Kosanovi¢, A. Maric¢i¢, N. Mitrovi¢, M. M. Risti¢, “Interdependence of fundamental
and applied research in material science”, Science of Sintering, Vol. 43(2), (2011) 119-126;
(ISSN 0350-820X) http://www.iiss.sanu.ac.rs’download/vol43 2/vol43 2 01.pdf

IF=0,274 M23 (3)

6.a

2. N. Obradovi¢, S. Filipovi¢, M. Mitri¢, V. Pavlovi¢, V. Paunovi¢, D. Kosanovié, |. Balac,
M. Rigti¢,” Influence of mechanical activation on electrical properties of barium—zinc—titanate
ceramics sintered at 1100°C”, Powder Metalurgy and Metal Ceramics, Vol.50 (11-12)
(2012) 714-718; (ISSN 1068-1302)
http://link.springer.com/content/pdf/10.1007%2Fs11106-012-9380-y.pdf

IF=0,340 M23 (3)

7.a

3. S. Filipovi¢, N. Obradovi¢, D. Kosanovi¢, V. Pavlovi¢, A. Djordjevi¢, “Sintering of the
mechanically activated MgO-TiO, system”, Journal of Ceramic Processing Research, 14
(2013) 31-34; (ISSN: 1229-9162)

http://jcpr.kbs-1ab.co.kr/file/JCPR_vol.14 2013/JCPR14-1/14 1 08.pdf

IF 0,349 M23 (3)

YkynHo XM23=3x3=9

M34 (0.5): Caonmreme ca MehyHapoaHoOr cKyna mTaMIaHo y H3BOAY

1. D. Kosanovi¢, S. Filipovi¢, N. Obradovi¢, V. B. Pavlovi¢, M. M. Risti¢, Microstructure
evolution and sintering kinetics of ZnO, 9th Young Researchers Conference, Belgrade,
Serbia, Programme and the book of abstracts, 2010

2. S. Filipovi¢, N. Obradovi¢, J. Krsti¢, D. Kosanovi¢, M. Séepanovi¢, V. Pavlovié, A.
Marici¢, M. M. Risti¢, Structural characterization of mechanicaly activated MgO-TiO,
system, YUCOMAT 2011, Herceg Novi, september 2011, Book of Abstracts, p.101
http://www.mrs-serbia.org.rs/images’Y UCOMAT2011-web.pdf




3. D. Kosanovi¢, S. Filipovi¢, N. Obradovi¢, M. Mitri¢, S. Markovi¢, A. Marici¢, V.
Pavlovi¢, M. M. Risti¢, Mechanochemical synthesis of BaygSrp2TiO3, YUCOMAT 2011
Conference, Herceg Novi, september 2011, Book of Abstract, p.134
http://www.mrs-serbia.org.rs/images’Y UCOMAT2011-web.pdf

4. N. bordevi¢, N. Obradovi¢, S. Filipovi¢, D. Kosanovi¢, M. Mitri¢, S. Markovi¢, V.
Pavlovi¢, "Influence of mechanochemical activation on sintering of cordierite ceramics with
the presence of Bi,O; as a functional additive” VIl International Conference on
M echanochemistry and Mechanical Alloying, INCOME 2011, Herceg Novi, Montenegro, 31.
avgust — 3. september 2011

http://www.mrs-serbia.org.rs/income2011/imagesINCOME2011

Book%200f%20A bstracts.pdf

5. S. Filipovi¢, N. Obradovi¢, D. Kosanovi¢, V. Pavlovi¢, A. Dordevi¢, "Sintering of
mechanically activated MgO-TiO, system”, Tenth Young Researchers Conference-Materials
Science and Engineering, Belgrade, 21-23 decembra 2011
http://www.mrs-serbia.org.rs/images/2011-1.pdf

6. D. Kosanovi¢, S. Filipovi¢, M. Mitri¢, S. Markovi¢, N. Obradovi¢, A. Marici¢, V.
Pavlovi¢, J. Zivojinovi¢, M. M. Risti¢, "Mechanochemica synthesis BaggSro»TiOs", Tenth
Young Researchers Conference — Materials Science and Engineering, Belgrade, 21-23
decembra 2011

http://www.mrs-serbia.org.rs/images/2011-1.pdf

7. D. Kosanovi¢, N. Obradovi¢, M. Mitri¢, V. Pavlovi¢, M. M. Risti¢, The Influence of
Mechanical Activation on Sintering Process of BaCOs-SrCO3-TiO, System, Advanced
Ceramics and Application | - Serbian Ceramic Society, Belgrade May 10-11, 2012
http://www.itn.sanu.ac.rs/images/A CAl.pdf

YikynHo XM34=7x05=35




M53 (1.0): Paa y yaconucy HAalMOHAJHOT 3HaYaja
8.a

1. D. Kosanovi¢, S. Filipovi¢, N. Obradovi¢, V. Pavlovi¢, M. Risti¢, “Microstrukture
evolution and sintering kinetics of ZnO”, Applied Engineering Science 9 (2011)2, 317-322 ;
(ISSN 1451-4117) http://issuu.com/iipp/docs/2 2011 9

YkynHo XM51=1x1=1

M71 (6.0): OnopameHna TOKTOPCKA AucepTamuja
O.a

1. . KocanoBuh, “VYTumaj mapamerapa CHHTE3¢ M CTPYKTYpE Ha €JIEKTPHYHA CBOjCTBa
Bay 77Sr0.23TiO3 kepamuke”, @akynTeT TeXHHUKHX Hayka Yauak, YHuBep3uter y Kparyjesiy,
2013 http://www.itn.sanu.ac.rs/opusd/frontdoor/index/index/docld/337

Yxynno XM71=1x6.0=6.0

YM20 ukupno = (M21) 8 + (M22) 15+ (M23) 6 = 29

Bpcra u kBaHTHM(UKanMja HAydyHO HCTpaxuBaukux pesyirara ap Japka Kocanosuha

HaCTaJIMX Ipe u300pa y 3Bame Hay4YHU capaJHuK U3 kateropuje M20:

Kareropuja Bpoj Bpeanocr YKynHa BpeaHocT
HHIUKATOPA
M21 1 8 8
M22 5 15
M23 3 9
YKkynHo 32

TaGena o6jaBasbenux pamoBa kanaunra ap Japka KocanoBuwha nacrammx mpe uszbopa y
3Bak€¢ HAYYHU CapaJHUK, MPHUKa3yje O3HAKE KaTEropuje HaBeJCHE Y IMPaBHIIHUKY U Opoj
00jaB/bEHUX PaZoBa y TOj KaTETOPHjU IITO YMHHM YKyMmaH Opoj 00m0Ba y TOj KaTeroOpHjH.

VYkymnan 6poj 6070Ba y CBUM HaBEJACHUM KaTeropujama usHocu 42.5.




Pennu 6poj O3naka rpyme Bpoj panoBa Bpennoct Bpoj panosa X Ykynna
HHAMKATOpa Bpennocr BPEIHOCT
HHAMKATOpa
1 M21 1 8 8
2. M22 3 5 15
3. M23 3 3 9
4, M34 7 0.5 35
5. M53 1 1 15
6. M71 1 6 6 YXMx=42.5




PanoBu 00jaB/LeHH HAKOH U300PAa V MPETX0JIHO 3BAH€

M21a (10): Pax y meh)yHapogHOM 4acomucy U3y3eTHHX BPeTHOCTH

1.6

1. A. Pdes, V. P. Pavlovi¢, S. Filipovi¢, N. Obradovi¢, L. Manci¢, J. Krsti¢, M. Mitri¢, B.
Vlahovi¢, G. Rasi¢, D. Kosanovié, V. B. Pavlovi¢, “Structura Investigation of Mechanically
Activated ZnO powder”, Journal of Alloys and Compounds, 648 (2015) 971-979. ISSN:
0925-8388; https.//doi.org/10.1016/j.jallcom.2015.06.247

IF=3.133 M214a, 10 (Hopmupan Ha 8.33); Metallurgy & Metallurgical Engineering 5/74

2.6

2. J. Zivojinovié, V. P. Pavlovi¢, D. Kosanovié, S. Markovié, J. Krstié, V. A. Blagojevié, V.

B. Pavlovi¢, “The influence of mechanical activation on structural evolution of
nanocrystalline SrTiO; powders’, Journa of Alloys and Compounds, 695 (2017) 863-870.
ISSN: 0925-8388 https://doi.org/10.1016/j.jallcom.2016.10.159

IF=3.133; M21a, 10; Metallurgy & Metalurgical Engineering 5/74

3.6

3. N. Obradovi¢, S. Filipovi¢, N. bordevi¢, D. Kosanovi¢, S. Markovi¢, V. Pavlovi¢, D.

Ol¢an, A. bordevi¢, M. Kachlik, K. Maca, “Effects of mechanica activation and two-step
sintering on the structure and electrical properties of cordierite-based ceramics’, Ceramics
International, 42, 12 (2016) 13909-13918. ISSN: 0272-8842
https://doi.org/10.1016/j.ceramint.2016.05.201

IF=2.986; M21a, 10 (nopmupan Ha 6.25); Materials Science, Ceramics 2/26

4.6

4. D. Kosanovi¢, V. A. Blagojevi¢, A. Marici¢, S. Aleksi¢, V. P. Pavlovi¢, V. B. Pavlovi¢, B.
Vlahovi¢, “Influence of mechanical activation on functional properties of barium hexaferrite
ceramics’, Ceramics International, 44, 6 (2018) 6666-6672. ISSN: 0272-8842
https://doi.org/10.1016/j.ceramint.2018.01.078

IF=2.986; M21a, 10; Materials Science, Ceramics 2/26

Ykynno XM 21a= 4 x 10 = 40/(nocsie HopMupama XM 21a= 34.58)

MZ21 (8): Pax y BpxyHckom Mel)ynapogHom yaconucy
5.6



1. D. Kosanovi¢, N. Obradovi¢, V. P. Pavlovi¢, S. Markovi¢, A. Marici¢, G. Rasi¢, B.
Vlahovi¢, V. B. Pavlovi¢, M. M. Rigti¢, “The Influence of Mechanical Activation on the
morphological changes of Fe/BaTiOs; powder”, Materials Science and Engineering: B, 212
(2016) 89-95. ISSN: 0921-5107

https://doi.org/10.1016/j.mseb.2016.07.016

IF=2.331; M21, 8 (nopmupan ua 5.71); Materials Science, Multidisciplinary 79/271

6.0

2. D. Kosanovié, J. Zivojinovié, N. Obradovi¢, V. P. Pavlovi¢, V. B. Pavlovié, A. Pele3, M.

M. Risti¢, “The influence of mechanical activation on the electrical properties of
Bay 77Sr023TiO3 ceramics’, Ceramics International, 40, 8 Part A (2014) 11883-11888. ISSN:
0272-8842.

https://doi.org/10.1016/j.ceramint.2014.04.023

IF=2.758; M21, 8; Materials Science, Ceramics 3/27

YkynHo XM 21= 2 x 8 = 16/(nocsie Hopmupama XM 21= 13.71)

M22 (5): Pax y ucraknyrom mel)ynapoanom yaconucy

7.6

1. Nina Obradovi¢, NataSa Bordevi¢, Suzana Filipovi¢, Smilja Markovi¢, Darko Kosanovi¢,
Miodrag Mitri¢, Vladimir Pavliovi¢, “Reaction kinetics of mechanically activated cordierite
based ceramics studied via DTA”, Journa of Thermal Anaysis and Calorimetry, 124 (2)
(2016) 667-673. ISSN: 1388-6150

http://dx.doi.org/10.1007/s10973-015-5132-9

IF=1.953; M22, 5; Chemistry, Analytical 41/76

8.6

2. N. Obradovi¢, S. Filipovi¢, N. bordevi¢, D. Kosanovi¢, V. Pavlovi¢, D. Olé¢an, A.
bordevi¢, M. Kachlik, K. Maca, “Microstructural and Electrical Properties of Cordierite-

based Ceramics Obtained After Two-step Sintering Technique’, Science of Sintering, Vol. 48
(2) (2016) 157-165. ISSN: 0350-820X

https://doi.org/10.2298/S0S16021570

IF=0.781; M22, 5 (nopmupan na 3.57); Materias Science, Ceramics 15/27

9.6

3. Z. Ristanovi¢, A. Kalezi¢-Glisovi¢, N. Mitrovi¢, S. Buki¢, D. Kosanovi¢, A. Marici¢, “The

Influence of Mechanochemical Activation and Thermal Treatment on Magnetic Properties of



the BaTiOs-Fe,Oy Powder Mixture”, Science of Sintering, 47 (2015) 3-14. ISSN: 0350-820X
https://doi.org/10.2298/S0S141121001R

IF=0,781; M22, 5; Materials Science, Ceramics 15/27

10.6

4. N. Dbordevi¢, N. Obradovi¢, D. Kosanovi¢, M. Mitri¢, V. P. Pavlovi¢, “Sintering of
Cordierite in the Presence of MoO; and Crystallization Analysis’, Science of Sintering, 46
(2014) 307-313. ISSN: 0350-820X

https://doi.org/10.2298/S0S1403307D

IF=0,781; M22, 5; Materials Science, Ceramics 15/27

11.6

5. S. Filipovi¢, N. Obradovi¢, V. B. Pavlovi¢, D. Kosanovi¢, M. Mitri¢, N. Mitrovi¢, V.

Pouchly, M. Kachlik, K. Maca, “ Advantages of two stage sintering compared to conventional
sintering of mechanically activated magnesium titanate”, Science of Sintering, 46 (3) (2014)
283-290. ISSN: 0350-820X

https://doi.org/10.2298/SOS1403283F

IF=0,781; M22, 5 (Hopmupan nHa 3.57); Materials Science, Ceramics 15/27

12.6

6. D. A. Kosanovi¢,V. A. Blagojevi¢, N. J. Labus, N. B. Tadi¢, V. B. Pavlovi¢, M. M. Risti¢,
“Effect of Chemica Composition on Microstructural Properties and Sintering Kinetics of
(Ba,Sr)TiO3 Powders’, Science of Sintering, Vol. 50 (1) (2018) 29-38. ISSN: 0350-820X
https://doi.org/10.2298/S0S1801029K

IF=0.781; M 22, 5; Materials Science, Ceramics 15/27

Yxynno XM 22= 6 x 5 = 30/(mocsie HopMupama XM 22= 27.14)

M34 (0,5): Caonmreme ca MehyHapoaHoOr cKyna ITaAMIIAHO Y H3BOAY

13.6

1. S. Filipovi¢, N. Obradovi¢, V. B. Pavlovi¢, D. Kosanovi¢, M. Mitri¢, V. Paunovié, V.
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YCi10B 32 cTHIAK€ 3BALA

* Cabupame 00/10Ba IO KaTeropujama

* PagoBu o0jaBJbeHM y HAay4YHHUM YacolmucuMa MelyHapogHOr 3Hauyaja, Hay4yHa

KpHUTHKa; ypehusame gacomuca (M20):

M21a = 4 x 10 = 40/(nopmupan pax 6p 16 u 30 ca 20 Ha 14.58) 34.58 Pan y melyynapoagHom

YacCoIluCy NU3y3€THUX BPCAHOCTH

M21 = 2 x 8 = 16/(mopmupan pax O6p 46 ca 8 ma 5.71) 13.71 BpxyHcku mehyHapomHu

qacoIuc

M22 = 6 X 5 = 30/(mopmupan pax Op 76 m 106 ca 10 ma 7.14) 27.14 HWcrakuytu
MehyHapoaHH gacomnuc

M29a = 1 x 1.5 = 1.5 Ha rogummem HHBOY: a) YpehuBame MmelyHapomHor HaydHOT
qacomuca

XM20 ukupno = (M21a) 40/34.58 + (M21) 16/13.71 + (M22) 30/27.14 + (M29a) 1.5 =
87.5/76.93

* 30opHunm ca Mehynaponuux vayynux ckymnosa (M30):

M31 =1 x 3.5 = 3.5 IlpenaBame no nMo3uBy ca Mel)yHapoHOT CKyIa IMTaMIIaHO Y IETUHU

M34 =14 X 0,5=7 Caoniureme ca Mel)yHapoIHOT CKyIla IITAaMIIaHO Y U3BOIY

XM30 ukupno = (M31) 3.5+ (M34) 7=10.5

» Radovi u ¢asopisima nacionalnog znacaja (M50):

MS52=1x15=1.5 Pax y yaconucy HallMOHAJIHOT 3Ha4aja

XM50 ukupno=(M52) 1.5=1.5




* Bpcra u kBaHTH(UKAIM]ja HAYYHO UCTpaXUBaukux pesynrata aAp [lapka Kocanosuha

HACTaJIMX HAKOH M300pa y 3Bame HayYHU CapaJHUK:

Osnaka rpyne Bpoj panosa Bpeanocr mHaAMKaTOpa | YKYINHa BpeIHOCT

M21a 4 10 40/34.58
M21 2 8 16/13.71
M22 6 5 30/27.14
M29a 1 1.5 1.5

M31 1 35 35

M34 14 0.5 7

M52 1 1.5 1.5

YKynHo 99.5/88.93"

*HopMupanu pagosu M21a, M21 u M22 ca 6pojem ayTopa mpeko 7

KPUTEPUNJYMMU 3A U3B0P Y HAYYHO 3BAILE BUIIIN HAYYHU CAPAJHUK

MmoTpedaH ycjaioB

0CTBapeHo

VYxynno: 50

YkymHo: 99.5/88.93

Mo+ Mgt Mz + Mot Mzt Mg+ Mg+ Mge> 40

Mig+Mag+Mag+Map+Maz+ Mg+ Mg+ Mgo = 91/80.43"

M1+ Mo+t M1, 1Mt MpptMps = 30

Mi1+Mio+Map,+ Mo+ Mo+ Mg = 86/75.43

*HopMupanu pagosu M21a, M21 u M22 ca 6pojem ayTopa mpeko 7




IPUJIOTI 4

HNUTUPAHOCT PAJOBA 1P JAPKA KOCAHOBHRA
ITpema 6azama nmogaraxa Web of Science u Scopus na aan 16. 07. 2018.

Bpoj nurara: 79
bpoj xereporurara: 47
H-nunexc =5
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IIpeozosop

Y oxeupy dokmopcke Oucepmayuje ucnumueau je ymuyaj MexaHuuke
akmueayuje Ha cunmesy u ceojemea MgO-TiO, cucmema. Hoxmopcka
Oucepmayuja nod nazueom “Ymuyaj mexanuuxe akmueayuje Ha ceojcmea
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Huemumymy mexnuukux Hayka CAHY u Daxynmemy mexnuuxux Hayka y
Yauky, Yuusepsumema y  Kpazyjesyy. Mynmuoucyunnunaprocm
ucmpadcuearea 3axmeeana je Kopuuiheroe panuiumux mMemooa 3a CuHmesy u
Kapakmepusayujy mamepujara na je ucmpadCusaree peaniuzosano y euule
nabopamopuja u y3 nomoh eenukoz bpoja koneza.

Hempaoicusarea y oxeupy oee ookmopcke oucepmayuje ypahena cy noo
HEeNnocpeoHum pyKoeoocmeom menmopa npo@. op Hebojue Mumposuha,
pedoenoz npogpecopa Paxkynmema mexnuukux Hayka y Yauxy, op Humne
Obpadosuh, euwez nayunoz capaonuxa Hucmumyma mexnuuxux nayxka CAHY
u npog. Op Bnadumupa Ilaenoeuha, nayunoz casemnuxa Hucmumyma
mexnuuxkux wayka CAHY, xojuma ce Hneusmepno 3axeamyjem HA KOPUCHUM
ouckycujama u cagemuma moKom Mo2 UCANCUBAYKO2 paod.

Ilocebny 3axeannocm uspaxcasam axademuxy Momuuny M. Pucmuhy na
HecebuyHoj nomohu u HenpoyersusUM cagemuma 00 camoz NOUemKd Mo2 HAYUHO
UCIMPANCUBAYUKOZ PAOa.

3axeannocm Oyeyjem u npogp. Op Anexcu Mapuuuby, npogecopy
emepumycy u npog. op Cnobooany Byxuhy, Daxynmem mexnuukux Hayka y
Yauxy Vnusepzumema y Kpazyjesyy, na ucypnnum ouckycujama u cyzecmujama
Koje cy bune 00 eenuxe NoMokhu MoKom uzpaoe oée OOKmopcke oucepmayuje.
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@usuxy, beocpao), op Muoodpazy Mumpuhy (HHH Bunua), op Jyzociasy
Kpemuhy (HXTM), op Becnu Ilaynosuh (Enexmponcku ®@axynmem y Huwy) u
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Hpazum rxonecunuyama u xonecama uz HHcmumyma mexHuukux Hayka
CAHY, op Hebojuu Jlabycy, op Hapky Kocanoeuhy, Aopuaru [lenew u Jenenu
Kueojunoeuh ce 3axeamyjem na cmpyunoj u npujamesnckoj noopuiyu moxkom
paoa Ha 00KmMOpPCKoj oucepmayuju.

Osa ooxkmopcka oucepmayuja ypahena je y okeupy npojexama 142011 I’
“Ilpoyuaearve Meby3;zeucuocmu y mpujaou “cunme3a-cmpyxmypa:ceojcmea”
3a ¢yuxkyuonanne mamepujane” u OH 172057 “Vemepena cunmesa,
CmpyKmypa u ceojemea MynrmudyrHkyuonannux mamepujana”, Munucmapcmea
npoceeme, Hayke u mexHonouikoz paszeoja Penybnuxe Cpbuje.

Ilocebny 3axeannocm uspasicasam Mojoj NOpoouyu Ha cmpnoersy U
paszymeearsy NPUIUKOM Hacmojarea 0a 08a oucepmayuja yeneda ceemiocm
oana“. Hajuckpenuje ce saxeamyjem cynpyey 3opany na nodpuyu u nomohu
MOKOM u3paoe 08e O0OKmMOopcKe ducepmauuje. Ilocebny uncnupayujy yeex

npedcmaswsa moj cun Muxajno kome noceehyjem o8y oucepmayujy.
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Sintering of the mechanically activated MgO-TiO, system
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“Institute of technical sciences SASA, Knez Mihailova 35/1V 11000 Belgrade, Serbia
School of Electrical Engineering, University of Belgrade, Bulevar kralja Aleksandra 73, 11000 Belgrade, Serbia

Mixtures of MgO-TiO, powders were mechanically activated in a planetary ball mill for a time interval from 0 to 120 minutes.
The influence of the mechanical activation on the phase composition and crystal structure have been analyzed by X-ray
diffraction (XRD), while the effect of the activation and sintering process on the microstructure was investigated by scanning
electron microscopy (SEM). Using the data obtained from XRD microstructural parameters, the volume averaged crystallite
size (D), the density of dislocations (pp) and the lattice strain (ep,) values were calculated. Dielectric measurements were
performed in order to show the variations in the dielectric constant as a function of the time of mechanical activation,

Key words: Magnesium-titanate, Mechanical activation, XRD, Electrical properties.

Introduction Experimental

Much researche in the last decade has studied Mixtures of MgO (99% Sigma-Aldrich) and TiO,
dielectric materials, mainly because of the rapid progress powders (99.8% Sigma-Aldrich) at a molar ratio
in communication systems, such as cellular phones, MgO:TiO, = 2:1 were mechanically activated by grinding
satellites and global positioning systems. Usage of in a high energy planetary ball mill (Retsch type PH
materials for these purposes requires ceramics with a 100). The milling process was performed in air for 5,
dielectric constant of 10-20, an extremely low dielectric 10, 20, 40, 80 and 120 minutes at a basic disc rotation
loss, and a low-cost [1, 2]. Materials that meet appropriate speed of 400 rpm. The ball-to-powder mixture mass
properties for these applications are certainly the binary ratio was 20:1. Samples were denoted as MT0 to MT120
magnesium titanates, MgTiO; and Mg, TiO, [3, 4]. These according to the milling time. The binder-free powders
compounds have dielectric constants of 16 and 14, were compacted using a uniaxial double action pressing
respectively. Moreover, the molar ratio of these phases process in an § mm diameter tool (hydraulic press RING,
has an influence on dielectric constant [5]. The P-14, VEB THURINGER). Compacts were placed in an
conditions and synthesis method greatly affects the alumna boat and heated in a tube furnace (Lenton
dielectric properties [6]. Extensive research revealed that Thermal Design Typ 1600). Compacts were sintered
mechanical activation could simplify or accelerate the isothermally at 1300 °C in an air atmosphere for 2 hours
solid-state reaction, which normally occurs at high and a heating rate of 10 Kminute™'.
temperature and/or high pressure. High-energy ball X-ray powder diffraction patterns after milling and
milling has many advantages, such as simplicity, a the thermal treatment were obtained using a Philips
relatively inexpensive production of nano-sized powders, PW-1050 diffractometer with ACu-Ko radiation and a
applicability to any class of materials, etc. During step/time scan mode of 0.05° 5™,
mechanical activation, powder particles are subjected to The morphology of the powders obtained after heating
severe plastic deformation that results in the formation of was characterized by scanning electron microscopy (JEOL
a high concentration of defects. This induces enhanced JSM-6390 LV). The pellets were cracked and covered
atomic mobility; promotes different phenomena depending with gold in order to perform these measurements.
on the materials being milled [7]. Measurement of the dielectric properties was performed

In this study, the effects of mechanical activation on on a network analyzer Agilent E5062A in the range 50-
the phase composition, microstructure and dielectric 500 MHz, on sintered specimens coated with silver
constant of a sintered MgO-TiO, system were investigated. electrodes.

Results and Discussion

*ﬂ“j?'g,“d{’ll%ﬁ‘it?f(;; It is well known that a mechanical treatment leads to
Fz.w§+381:1|:2185563 a decrease in crystal size, introduction of structural
E-mail: nina.obradovic@itn.sanu.ac.rs defects, amorphisation, chemical reactions, etc [8]. X-
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Abstract:

In this article, the advantages of combined sintering in comparison with the
conventional one, of mechanically activated magnesium titanate ceramic were investigated.
The stoichiometric mixtures of MgO and TiO, were mechano-chemically activated for 0, 10,
40, 80 and 160 minutes by ball milling and then isostatically pressed (CIP) to form green
bodies. Conventional sintering was realized by heating up to 1400 °C and hold for 30 minutes
in air atmosphere. Resulting ceramic samples with closed porosity were post-sintered by
pressure assisted technique Hot Isostatic Pressing (HIP) at 1280 °C/3h in argon atmosphere
with a pressure of 200 MPa. The best results were observed in the case of samples post-
sintered by HIP, when single-phase MgTiO; samples with relative density of 96% were
prepared.

Keywords: Sintering, Ceramics, Magnesium titanate.

1. Introduction

In the fabrication of ceramic components, important achievement is to reach full or
almost full density of ceramics. In the last decades quite large number of sintering techniques
besides conventional sintering method was developed. Consolidation of ceramic green bodies
by these techniques (e.g. spark plasma sintering, microwave sintering, two step sintering) are
preferably used for materials, which processing is difficult because of the unsuiTab.
microstructure, final density or phase purity point of view.[1-5]

Magnesium titanate is a ceramic material widely used as resonators, filters and
antennas for communication systems operating at microwave frequencies and capacitors.[6,7]
In the literature, various methods for MgTiOs fabrication were presented, such as solid-state
reactions, co-precipitation or sol-gel route.[6,8,9] Few secondary phases were often detected
along with MgTiO; phase (MgTi,0s, Mg, Ti0,).[10-12] Preparation of pure MgTiO; by solid
state reaction was the aim of many papers. Magnesium titanate obtained by sintering process
without additives reached density values less than 95% of TD. [13]

In order to improve properties of ceramics, it is desirable to achieve microstructures
with nearly full density and fine grains with homogenous distribution. Along with powder

" Corresponding author: suzana.filipovic@itn.sanu.ac.rs
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Commercially available ZnO powder was mechanically activated in a planetary ball mill. In order to
investigate the specific surface area, pore volume and microstructure of non-activated and mechanically
activated ZnO powders the authors performed N3 physisorption, SEM and TEM. Crystallite size and lattice
microstrain were analyzed by X-ray diffraction method. XRD patterns indicate that peak intensities are
getting lower and expend with activation time, The reduction in crystallite size and increasing of lattice
microstrain with prolonged milling time were determined applying the Rietveld's method. The differ-
ence between non-activated and the activated powder has been also observed by X-ray photoelectron
spectroscopy (XPS). XPS is used for investigating the chemical bonding of ZnO powder by analyzing the
energy of photoelectrons. The lattice vibration spectra were obtained using Raman spectroscopy. In
Raman spectra some changes along with atypical resonant scattering were noticed, which were caused

XPS by mechanical activation.
SEM

TEM

Raman spectroscopy
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© 2015 Published by Elsevier B.V.

1. Introduction

Due to its wide direct band gap (3.37 eV) and large excitation
binding energy at room temperature, ZnO is a very good semi-
conductor material and an important ceramic material for appli-
cation in gas sensors, catalysis, solar cells and transducers [1-6].
With its wurtzite structure improved ZnO characteristics, such as
smaller and more uniformed particle size, are desirable properties
for its application in multilayer ceramic capacitors and varistor, as
well [7]. 1t is well known that the structural, morphological, and
electronic properties of ZnO particles depend not only on the
specific crystal structure, composition, and morphology of the ox-
ide particles, but also on defect in their structure [8]. A nanosized
powder with uniformed particle size distribution and controlled
particle morphology is highly desirable.

There are many methods which can produce this type of powder
such as microemulsions, colloidsynthesis routes, sol—gel methods
and spray pyrolysis, ion implentation, laser ablation etc. for the

* Corresponding author.
E-mail address: adriana.peles@itn.sanu.ac.rs (A. Peles).

http:/fdx.doi.org/10.1016/i.jallcom.2015.06.247
0925-8388/@ 2015 Published by Elsevier B.V.

preparation of various nanostructures and homogenization [1].
Among these methods, to produce nanocrystalline powder and to
improve the functional properties, mechanical activation has been
employed, due to its simplicity, shortened time of sample prepa-
ration and low-cost.

Mechanical activation processes are used to modify the prop-
erties of materials, to enhance the reactivity of materials and to
produce advanced materials etc. The reactivity of materials is
dependent on different parameters such as activation time (dura-
tion time of milling process of powder) and type of energy mill.
Also the different atmosphere, where the milling process is per-
formed, has a big influence on reactivity of the material. Mechanical
activation by grinding, as a method for modifying the physical and
chemical properties of powder materials, is often used in powder
technology [9,10]. Specific changes that occur during grinding have
a great influence on final properties of the obtained material, also
improving their specific application. Mechanical activation by
grinding requires a few processes and mainly occurs in four stages.
In the first stage there is a destruction of material than in the
second stage it can be observed a formation of a new surface on the
material which is destroyed. Next stage is fine grinding and finally
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Structural changes caused by mechanical activation of SrTiO3; powders were investigated using a variety
of methods. Average crystallite size continuously decreased with increased activation time to around
20 nm after 120 min activation, while mesopore volume and specific surface area increased accordingly.
Higher activation times lead to increased agglomeration of nanoparticles to form agglomerates of around
2 pm in size, ultimately producing a relatively stable powder, which exhibits lower microstrain than
powders activated for shorter periods of time. Raman spectroscopy shows that the behavior of TO; and
TO4 modes is consistent with a decrease in particle size, while behavior of the nonpolar TO; mode is
markedly different, indicating relaxation of the inversion symmetry in polycrystalline SrTiOs. UV-VIS
spectra show that mechanical activation has negligible effect on SrTiO3, with a slight shift caused by
TiO; contamination due to presence of air. Other than this, the mechanical activation process preserves
the chemical purity of the initial powder.

Size dependence
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1. Introduction

Materials based on strontium titanate can be found in a variety
of applications, like sensors [ 1], catalysis 2], UV detectors [3], solar
cell [4], multilayer ceramic capacitors (MLCCs) [5], etc. Strontium
titanate powders are also well known photocatalysts for NOx
degradation under UV light. Both stoichiometric [6] and non-
stoichiometric powders [7]| have been shown to exhibit consider-
ably higher photocatalytic activity than P25 TiO; powder under the
same illumination conditions. The nature of chemical bonding be-
tween Sr2*, Ti** and 0% ions in ABO3 cubic perovskite structure
leads to a unique structure which makes it a very interesting
electronic material. Functional properties of SrTiO3 are strongly
influenced by its crystal defects, particle size, morphology, etc.,
which ultimately depend on the preparation methods and condi-
tions [8—10]. State-of-the-art application requires homogeneous
micrograin ceramic materials with low impurity levels, smaller
particle sizes and narrow size distribution, making alternative low-
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cost effective methods for large-scale production of phase-pure and
nanosized SrTiO3 particles an important topic. While numerous
methods for the production of SrTiO3 nanopowders such as sol-gel
| 11], hydrothermal [ 12}, combustion [ 13], polymeric precursor | 14,
molten salt [15] and solvothermal [ 16] methods have been devel-
oped, SITiO3 is dominantly obtained by conventional solid state
reaction [ 17]. Most of these methods require high-purity chemicals,
making them too expensive for industrial scale synthesis.

Sol-gel synthesis through alkoxide hydrolysis of strontium
titanate powder produced, depending on synthesis conditions,
particles of 350—800 nm in size. In addition, minor fraction of the
sample contained ultra-fine particles 60 nm in size and agglom-
erates about 2 pm in size [ 18]. Hydrothermal sol-gel method allows
synthesis of relatively monodisperse SrTiO3 powder with nano-
particles in 40—100 nm range, using TiCl4 and SrCl, as precursors,
with reaction times of 12—48 h at 180 °C, allowing limited size
control and very homogeneous sample [19]. Another method to
obtain ultra-fine powders involves combustion of a dehydrated
form of a strontium-titanium precursor complex, resulting in single
phase SrTiO3 nanoparticles 20—40 nm in size, produced in a single-
step combustion process [20]. On the other hand, in solid state
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