O6paszay 1.

dakynter MALLMHCKN YHUBEP3UTET Y BEOIPALY
232/3 Behy Hay4HuX 06NacTu TeXHWUYMX Hayka
(Bpoj 3axTeBa) (Hasus ctpy4Hor Beha kome ce 3axTeB ynyhyje, carnacHo

UnaHy 6. nun. 7 ctas 1. osor lNpaBunHuka)

18.03.2021

(Oatym)

SAXTERB
3a AaBaH-€e carfiacHoCTU Ha npeanor Teme AOKTOPCKe AucepTtauuje

Monumo ga cxogHo 4n. 46. cr.5. Ta4.3. Ctatyta YHuepauteta y beorpagy (,[macHuk YHuBepauTeTa®,

6poj 131/06), faTe carnacHOCT Ha Npeanor TeMe JOKTOpCke aucepTauuje

AHAJIU3A YTULAJA MPOMEH/bUBOI U YOAPHOI ONTEPEREHA HA MOHAWAHKE 3ABAPEHUX

YENMNYHUX KOHCTPYKLUWNJA USPABEHUX Ol CYNEP AYNNEKC YENUKA

(nyH Ha3MB NpeanoxeHe TeMe AOKTOpcke aucepTaumje)

HAYYHA OBJIACT _3arapurame n 3aBapeHe KQHCTPYKLMje

NoAALM O KAHOWOATY:

1.

2.

. Hasus maructapcke Tese kaHaupara:
. Hasus ®akynteta Ha komMe je Marnctapcka Tesa oabpareHa:

. loouHa ogbpaHe maructapcke Tese:

Wme, ume jegHor pogutersa u npesmMe kaHanaata: _CPBHA (IhYRONPAIN NFPKOBUHR

Ha3ne n ceguwite ®akynteta Ha KOMe je CTekao BUCOKO obpasoBare:  MawuHckn dakyntet beorpag

. N'oguna gunnomuparsa: __2000.

. Hasue ®akynteta Ha KOoMe je kKaHAMAaT ynucao aokTopcke ctyavje:  _MawimHekm chakyntetr beorpag

Opcek, cmep unu rpyna:

"oavHa ynuca JoKTopCcKuX ctyamja: 2012

ObaBewTaBamo Bac ga je HacTtaBHo-Hay4HO Behe ®akynTeTa
(Hasve HagnexHor Tena dakynTera)

Ha ceHWLM OapXKaHoj 18 03 2021
pasMOTPUIIO NPeAsSIoKeHy TEMY 1 3aKIby4uno Aa je Tema nogobHa 3a nspagy AOKTOpcke aucepTauyje.
OEKAH
MALUMHCKOI ®AKYJITETA

npoch. ap Pagueoje Mutposuh

Mpunor:
1.Mpeanor Teme [OKTOpPCKe AncepTaumnje ca 06pasnoxeHem.
2. AKT HagnexHor Tena dakynteta o no4o6HOCT TeMe 3a U3paay AOKTOPCKe aucepTauuje.



YHUBEPSUTET Y BEOIPALY
- MALLUMHCKW ©AKYNTET -
Bbpoj: 232/3

Oatym: 18.03.2021. roguHe
Beorpag, Kpareuue Mapuje 16

Ha ocHoBy 3axteBa ctygeHTa Cphe lMepkoBuha, agunn. uHx. maw., 6p. 1618/1
oa 26.10.2020. roguHe ga My ce ogobpu uspaga AOKTOpPCKe auceprtauuje, pedeparta
Komucuje y cactaBy: op 3opaH Pagakosuh, pea. npod., ap Anekcarngap I'pbosuh, pen.
npod. u ap Meuua Yamaruh, BaHp. npocp., PTH YHuepsuteta y lpuwtuHn, ca
npuBpemeHum ceguwtem y Kocosckoj Mutposuun 6poj 232/2 og 12.03.2021. roguHe,
a Ha ocHoBy 4ynaHa 30. 3akoHa o Bucokom obpasoBamny (,CrnyxbeHun rnacHuk PC*, 6poj
76/2005, 100/2007 — ayTeHTU4HO Tymaydeke, 97/2008, 93/2012 n 89/2013), unaHa 64.
Cratyta MawwuHckor cakynteteTa (6poj 1450/4 op 14.06.2018. rognHe) n unana 30.
lMpaBunHuka o gokTopckuMm ctyamnjama MawmHekor dakynrteTta, HactaBHO-Hay4HO Behe
MawwmHckor cpakynteTa Ha cegHuum og 18.03.2021. roaunHe, goHerno je cnegehy

OANnNYKY

lMpuxBata ce Hay4YHa 3aCHOBAHOCT TeMe AOKTOPCKe AucepTtauuje U KoHcTaTyje
na cryoeHt CPBHA MNMEPKOBWUH, gunn. uHX. mMaw. uchnywaBa YycroBe 3a u3pagy
poktopcke guceptaunje «AHAJIIU3A YTULAJA MNMPOMEHIbBUBOI U YOAPHOI
ONTEPEREWKBLA HA NMOHAWWAHKE 3ABAPEHUX YEIUWYHUX KOHCTPYKUWUJA
NM3PABEHUX OO CYNEP AYMJIEKC YEJIUKA».

3a meHTOpa ctyaeHTy Cphu MNMepkosuhy, nveHyje ce ap 3opaH PapakoBuh,
pea. npod.

Oanyky poctaBuTu: Behy HaydHMX obrnactu TexHWYKMX Hayka YHuBepauteTta y
Beorpagy, meHTopy 1 apxuBu dakynTeTa.

JOEKAH
MALUNHCKOIr ®AKYIITETA

npod. ap Pagueoje Mutposuh



YHUBEP3UTET Y BEOT'PAZY
Mammnckn @akyJarer

BERY JOKTOPCKUX CTYAUJA

IIpeamer: ITogoOHocT Teme u kanauaata Cphe [lepkoBuha 3a u3pamy TOKTOPCKE qUCEpTaIUje
Omnykom HacraBHo-nayunor Beha Op. 232/1 ox 21.01.2021, wmMeHOBaHHM CMO 3a YJIaHOBE
Komucuje 3a omeny momoOnoctn teme u kanmupara Cphe IlepkoBuwha, muri. WHXK. Mairil.,
crynenTa Jloktopckux cryauja MamuHckor dakynaTera YHuBep3uteTa y beorpany, 3a uzpany
JTOKTOPCKE JHMCEpTalldje M HaydyHEe 3aCHOBAHOCTH TEME ,,AHAJH3a YTHIAja MPOMEH/bUBOT H
yaapHor ontepehema Ha MoHANIamke 3aBapeHUX YeJINYHMX KOHCTPYKIHja m3paheHux ox
cynep AYIUIEKC YeJnKa®.

Ha ocHoBy Marepujana mpeiokeHor y3 3axTeB kanauaata, Komucuja nogaocu cienehu

PE®EPAT

1. Hogaum o kaHaAMAATY

1.1. Buorpadcku nomaum

Cpha (JbyOompar) IlepkoBuh, aUIIIOMHpaHHM WHXKEHEP MAIIWHCTBA, J€ poheH
06.08.1973. ronune y beorpany. OcHOBHY U cpeamy 1Koy je 3aBpiino y beorpany. Cpenmu
HUBO oOOpa3oBama je cTekao y beorpamy, ca ommmuyHuM ycrexoM. MamuHcKu QakyiaTeT
VYuusepsureta y beorpany ynucao je 1992. romune, a 3aBpummo cryauje 2000. ronune, Ha
Onceky 3a Ba3IyXOIIOBCTBO ca omeHoM 10 (zmeceT) ca AMIUIOMCKHUM pPaJoM TOJ Ha3WBOM
»OnpehuBame u neduHucame 00IMKa JeTeIHIe y TOYeTHO) (a3u MpojeKTOBamba‘, U MPOCEYHOM
otieHoM TokoM crynuja 8,13 (ocam u 13/100). Joktopcke crymuje Ha Karenpu 3a TeXHOIOTH)Y
marepujana ynucyje 2012, rogune. [Ipocedna ornjeHa kaHaugaTa TOKOM JOKTOPCKUX CTyAM]a je
9,64 (meset y 64/100).

On 2011. roqune no manHac je 3amociieH y BojHorexHuukom mHCTUTYTY Y beorpany, a
TPEHYTHO c€ Hajla3u Ha NMO3MLIMjU HayenHuKa JlabopaTopuje 3a eKkcriepuMeHTaIHy YBpCTOhy

1.2. CTeyeHo HaAaVYHO-UCTPAKUBAYKO UCKYCTBO

Cpha IlepxoBuh je mkoncke 2012. roquHe ynucao JOKTOPCKE CTyadje Ha MammHCKOM
dakyntery YHuBep3urera y beorpany u tpeHyTHO je Ha Tpehoj rogunau cryauja. [Torenmujamau
MeHTop kauaumara je [Ipod. np 3opan Pamakouh. V ckmany ca [IpaBHIIHUKOM O JOKTOPCKUM
cryaujama MammHckor (akynrera YHuBep3urera y beorpamy, kaHauaar je OCTBapuo YKYIHO
120 ECIIb, unMe je uCIIyHHO OCHOBHH YCJIOB 3a IIPHjaBy JOKTOpPCKe auceptanuje. Kanaunmar je
JI0 €a/1a TOJIOKHUO CBE MCIUTE NpeABHl)eHEe MIIaHOM U IPOrpaMoOM ca MPOCEYHOM olieHoM 9,64 YV
HAaCTaBKy TeKCTa Jara je Tabena y KOjOj Cy HaBEJEHU TMOJIOKEHU TPEIMETH, TMPEIMETHH
HactaBHuIM, ocTBapeHu ECIIb u no6ujene ouexe.
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bp.|Ha3us npenmera PoHJ yacoBa ECIIb Onena
1. |Bumuu Kypc MaremaTHke 35 5 10 (mecer)
2. |Hymepuuke mMeTose 35 5 8 (ocam)
3. |OMHUP u K 35 5 10 (mecer)
4. |OCHOBHHM IIPHHIMIIM MEXAHHUKE JIOMa 35 5 10 (nmecer)
5. |Hcrpaxupame u nmybnukopame 1 70 10 10 (mecer)
6. |OnaOpaHa rorjaaBjba U3 MEXaHHKE 35 5 9 (neBer)
7. |Aurerpurer U BeK KOHCTPYKIIH]ja 35 5 10 (mecer)
8. |KommjyTepcko Mojenupame U IpopadyH CTPYKTypa 35 5 8 (ocam)
9. |Hcrpaxupame U MmyOIMKoOBambe 2 95 15 10 (mecer)
10. |TIpuMeHa MEXaHUKE JIOMa HA HHTETPHTET 35 5 10 (nmecer)
KOHCTpPYKIMja

11.|PauyHapcka MexaHHKa JOMa 35 5 10 (mecer)
12.|cTpakuBame u My6IMKoBame 3 95 20 10 (mecer)
13.|HcTpakuBame u nyOIuKoBare 4 56 8 10 (mecer)
14. [TIpojekar uieje TOKTOPCKE AUCEPTALIUje 95 22 10 (mecer)

CarnacHO mporpamy 3a JOKTOPCKE CTyAMje, KaHIUAAT je ca IHOJOXEHUM HCIUTHMA,
UCTpaXMBabUMa W MYyOJIMKOBaHUM paJoBUMa W on0pameHUM lIpojeKToM ujaeje JTOKTOpCKE
Jqucepraiyje, ocTBapuo noTpedan Opoj OomoBa u ynucao Tpehy roauHy, uMMe je UCIYHUO
YCIIOB 3a TIPHjaBy JOKTOPCKE JUCEpTaIlHje.

TpenyTHo je anraxkoBaH Ha mpojexty TP 36050 , MctpaxuBame U pa3Boj cucTeMa
OecrmIoTHHX JieTenuia y QyHKIuju Haa3opa caoopahajue uadppacTpykrype

AKTHBHOCTH y CTPYYHHUM U NpodecHOHATHUM OPraHu3anujama

Cpha Tlepkosuh je uman [lpymrBa 3a mMexanuky u [pymrBa 3a MHTerpurer u Bek
koHcTpykiuja ,, IIpod. ap Crojan Cenmak™ (JIUBK), Beorpan, Cpbwuja.

JlonaTHO 06pa3oBame

Kangunat je 3aBpmmo kypcese 3a coprBepcku maker CATIA, kao u o0yke 3a pan Ha
ypebhajuma 3a HCIUTHBAkE MEXaHUUYKUX KapaKTepUCTHKA MaTepHjaa.

ITo3naBame je3nka
Eurnecku - YUTalkC, MMUCALE, TOBOD.
Ilo3HaBame pasa Ha pauyHapy
Microsoft Office (Word, Excel, PowerPoint), CATIA, AutoCAD.

Cnucak 00jaB/beHMX pafoBa M JPYIHX PpeJeBAaHTHHX pe3yJiTaTa H AKTHBHOCTH Koje
onpeae/byjy apuHUTET KAHAMAATA 32 PajJ HA NPEIJI0KEHO0] TeMU

Kareropmja M20

1. Sedmak, A., Eramah, A.M.M., Tadi¢, S., Perkovi¢, S., Dascau, H. (2014), Impact Toughness
of Friction Stir Welded Al-Mg Alloy, Materials Testing, 56(10): 837-841. ISSN: 0025-5300,
doi: 10.3139/120.110638. IF = 0.45
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Petroni¢, S., Burzi¢, M, Coli¢, K., Perkovi¢, S. (2015), Surface Modification of Laser
Welded Nimonic 263 Sheets, Structural Integrity and Life, 15(3): 153-156. ISSN: 1451-3749
Burzi¢, Z., Burzi¢, M., Grabulov, V., Perkovi¢, S. (2018), Influence of Crack on Welded
Joint Characteristics in Different Types of Loads, Scientific Technical Review, 68(1): 50-58.
doi: 10.5937/str1801050B. ISSN: 1820-0206

Cabrilo, A., Sedmak, A., Burzi¢, Z., Perkovi¢, S. (2019), Fracture Mechanics and Fatigue
Crack Propagation in Armor Steel Welds, Engineering Failure Analysis, 106: 104155. doi:
10.1016/j.engfailanal.2019.104155. ISSN: 1350-6307. IF = 2.897

Dzindo, E., Sedmak, S.A., Camagi¢, l., Burzi¢, Z., Perkovié, S., Cvetkovi¢, 1. (2019),
Experimental Determining of Fracture Behaviour of P460NL1 Steel Welded Joint
Specimens, Procedia Structural Integrity, 18: 231-236. doi: 10.1016/j.prostr.2019.08.158.
ISSN: 2452-3216

Sedmak, S.A., Burzi¢, Z., Perkovi¢, S., Jovici¢, R., Arandelovi¢, M., Radovi¢, Lj., Ili¢, N.
(2019), Influence of Welded Joint Microstructures on Fatigue Behaviour of Specimens with
a Notch in the Heat Affected Zone, Engineering Failure Analysis, 106: 104162. doi:
10.1016/j.engfailanal.2019.104162. ISSN: 1350-6307. IF = 2.897

Kareropuja M30

1.

Ili¢, 1., Perkovié, S., Ili¢, D., Bojani¢, M., Strength Analysis of Main Landing Gear Type
Layered Composite Leaf Spring for Unmanned Aerial Vehicle, OTEH 2012, 5" Int. Sci.
Conf. on Defensive Technologies, Military Technical Institute, Belgrade, 18-19, September
2012, pp. 192-195, ISBN 978-86-8123-58-4.

Perkovi¢, S., Blazi¢, M., Boljanovi¢, S., Vasovi¢, 1., Stefanovi¢, V., Determination of Crack
Growth Trajectory: Experimental and Numerical Comparisons, 4" Serbian (29" YU)
Congress on Theoretical and Applied Mechanics, ICoOSSM 2013, Vrnjacka Banja, Serbia, 4-
7 June 2013, pp. 377-382. ISBN: 978-86-909973-5-0

Ili¢, 1., Tli¢, Lj., Perkovi¢, S., Blazi¢, M., Strength Analysis of Composite Structural Elements
for Unmanned Aerial Vehicle, 4" Serbian (29" YU) Congress on Theoretical and Applied
Mechanics, Vrnjacka Banja, Serbia, 4-7 June 2013, pp. 431-436. ISBN: 978-86-909973-5-0
Hrnjica, B., Islamovi¢, F., Gaco, Dz, Manjgo, M., Perkovi¢, S., Experimental
Determination of Fracture Mechanics Parameters in Elastic-Plastic Conditions, OTEH
2014, 6" Int. Sci. Conf. on Defensive Technologies, Belgrade, Serbia, 9-10 Oct. 2014. ISBN
978-86-81123-71-3.

Beganovi¢, M., Perkovi¢, S., Islamovi¢, F., Burzi¢, Z., Gaco, Dz., The Impact of the Type
and Mode of Glass Fibers Stacking on the Mechanical Properties of Composite Materials,
OTEH 2014, 6" Int. Sci. Conf. on Defensive Technologies, Belgrade, Serbia, 9-10 Oct.
2014. ISBN 978-86-81123-71-3.

Petroni¢, S., Burzi¢, M., Milovanovi¢, D., Coli¢, K., Perkovi¢, S., Laser Peening of Laser
Welded Nickel Based Superalloy Sheets, Proc. of TEAM 2015 (7™ Int. Sci. Expert Conf. of
the Int. TEAM Society, 15-16 October 2015, Belgrade, Serbia. ISBN 978-86-7083-876-5
Burzi¢, 1., Sobczak, L., Perkovi¢, S., Totovski, Lj., Effect of the Thermal History on the
Fracture Behavior of PLA, Danube Vltava Sava Polymer Meeting — DVSPM 2017, Wien,
2017; ISBN: 978-3-9504017-6-9; S. OP-70

Burzi¢, Z., Burzi¢, M., Grabulov, V., Perkovi¢, S., Manjgo, M., Fatigue of High Strength
Steel Weldment in Pressure Vessels Application, 9" Int. Sci.-Prof. Conf. - SBW 2017,
Slavonski Brod, Croatia, 25-27 Oct. 2017.

Grabulov, V., Burzi¢, Z., Burzi¢, M., Perkovi¢, S., Manjgo, M., Testing of Impact Properties
of Welded Joints by Notched and Precracked Specimens, 9" Int. Sci.-Prof. Conf. - SBW
2017, Slavonski Brod, Croatia, 25-27 Oct. 2017.
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10. Marjanovi¢, M., Simi¢, D., Perkovi¢, S., Galovié, J., Burzi¢, Z., Tasi¢, A., Grga, S., Analysis
of Use of Carbon-Epoxy Composites Reinforced with Nano-Structures of Tungsten Disulfide
for Aircraft Structures, OTEH 2018, 8™ Int. Sci. Conf. on Defensive Technologies, Belgrade,
Serbia, 11-12 Oct. 2018. ISBN 978-86-81123-88-1.

Texunuka pelniema

1. CremnanoBuh, 3., HoBakosuu, 3., Menap, H., CreBanosuh, /I., IlepkoBuh, C., bojanuh, M.,
Anrtonnh, B., CucreM IyTKe 3a HCIUTHBamEe MajaoOpaHa, BOJHOTEXHUYKHM HMHCTHUTYT,
Beorpan, 2015.

2. Hukonuh, M., Mapjanosuh, A., TpajkoBcku, HW., 3apaBkoBuh, M., Ormanosuh, O.,
[Tepxosuh, C., Benmumuposuh, K., Aaronuh, B., Munenkosuh-baduh, M., I1uto-craTnuku
Mepad Op3HuHE U BUCHHE, BOjHOTEXHWYKU HHCTHTYT, beorpan, 2015.

Yyeurhe v HanrMoHaJIHUM IIPOjEKTUMA

TpenytHo je anraxoBaH Ha mpojekty TP 36050 ,McrpaxuBame W pa3Boj cuUcTeMa
OecnuiIOoTHUX JieTenuna y pyHkuuju Haa3opa caoopahajue uHppacTpykType

1.3 Ouena nogoOHOCTY KAaHAUIATA 34 DA HA MIPEUIOKEHO] TEMU

CBojuM J0cCalallIlbuM UCTPAKUBAYKAM aKTHBHOCTHMA KaHIUIAT j€ MCIOJbUO KBAJHTET,
3aMHTEPECOBAHOCT M CTPYYHOCT 3a HAy4YHU M HCTpakuBauku paj. [lyOnukoBaHU U H3JI0KEHH
pamoBu y dYacomucuMma W Ha KOHGepeHIMjamMa yKa3yjy Ha CMHCAa0 KaHAuaaTra jJa ce OaBu
HAyYHUM HCTpaxuBamuMa. Jlocamammu 00jaBJbeHH PaJoOBH W HCTPAXKHUBAuKa JEIaTHOCT
KaHAMJaTa Cy CYIITMHCKH TOBE3aHU Ca HAyYyHOM oOusamihy Ko0joj MpHUMaja TeMa MpeasioKeHe
JOKTOpCKE JHcepTalyje M KBaMUUKYjy KaHAWAAaTa 3a ychemaH U edukacaH TEOpUjCKU U
EKCTIEpUMEHTATHN PaJ] Ha TIPETIOKEHO] TEMH.

Ha ocHoBy Ouorpadckux moparaka KaHJIWAaTa, MOJOXKEHMX HCIHUTAa HAa JOKTOPCKUM
CTyJujaMa, HAyYHUX M CTPYYHUX aKTUBHOCTH, Kao U 00jaBJbeHHX panoBa, Komucuja cmatpa na
je KaHauaat noJo0aH 3a pajJ Ha NPeJI0KEeHO] TEMU JOKTOPCKE AUCEepTalHje.

2. Hpe)IMeT U NU/bEBU UCTPAKUBaAILA

[IpeameT HOKTOpCKE AMCEpTaldje y OCHOBU j€ aHanM3a yTHIAja MPOMEHJBHUBOT M
ynapHor onrtepehema Ha MPOLEHY HHTETpUTETa M IPEOCTAor pPAgHOr BEKa 3aBAPEHUX
YeTMYHUX KOHCTpyKIHWja wu3paheHux ox cymep ayrmieke denmmka S32750, mpema UNS
crangapay, wim W.Nr. 1.4410, npema EN crangapay. OBa BpcTa MaTepujana je IpeBacXoIHO
HaMEHkEHa 3a BHCOKO OJMOBOPHE JWHAMHUYKH omnTepeheHe KOHCTPYKIMjCKE eleMEeHTe Y
XeMHUJCKO] M TeTpoxeMHjckoj uHAaycTpuju. Crnajga y pea Hajuemhe ymoTpeOJbeHHX cymep
JTYTUIEKC YeJIMKa Ha CBETCKOM TpxumTy. [locenyje Bpio moOpy OTHOPHOCT Ka JIOKAJIW30BAHO]
KOpO3WjU U TpeMa I0jaBH IMPCIUHA yciea HamoHcke koposuje. Hamasu mmpoky ymorpely y
eKCIuToaTanuju HadTe W raca, XHapoeleKTpaHama, ImocyJaMa Mo MPUTUCKOM, Y TPOU3BOIBI
myJre ¥ Nmanvpa, a y HOBHje BpeMe 3HauajHy NMPUMEHY Hala3H M y Ba3IyXOIUIOBCTBY, MOCEOHO
KOJI M3pajie XUIPOUHCTATIAIIN]A.

[To nobujamy pe3ynraTa UCIUTHBAKA, yciaenuhe aHalnM3a yTHULAja IPUCYCTBA Tpelaka
TUNIA TIPCIMHE, Ha TIOHANIAkh¢ OCHOBHOT MaTepHjajla W KOMIIOHEHAaTa 3aBapeHor CIIoja,
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npeaBuleHNX 3a paj y ycJIOBHMA JieloBamba MPOMEHJBHBOT U yaapHor ontepehema, a cBe y
UJbY MPOICHE MHTETPUTETA M IPEOCTAIIOr BeKa KOHCTPYKIHje, OJHOCHO PEBHTANIM3ALUjE U
IPOIY>KEHha paJHOT BEKa.

Onimre je MO3HATO Ja Cy MAaIIMHCKE KOHCTPYKIHjE y EKCIUIOATaldju JOMHHAHTHO
U3JI0KEeHE JeJIoBalby MpOMEHJBMBOr onTepehema, a mpolieM ce JJ0JaTHO YCIOXKH-aBa
NPUCYCTBOM 3aBapeHOI CIoja ¥ MOTyhUM M peasHO BEpOBAaTHUM IPHCYCTBOM Tpeliaka TUIa
npciauHe. Y ciydajy mocrojama omrehema, MOTpeOHO je MpEeru3HO MPOLEHUTH HWHTETPUTET
KOHCTPYKIIM]j€ U JOHETH OJJIYKY O HEHOj JaJb0j eKCIutoaTanyju. 300r Tora je 1mopacrao 3Hauaj
NPOIICHEe MHTETPUTETa U MPOAYKEHa PaJHOr BEeKa, KA0 U PEBUTAIM3AIMje, KA0 HAUMHA J]a Ce
CTapHje MalIMHCKE KOHCTPYKIIM]E 3a/IpKe y EKCIUIOaTallUju.

VY HacTaBKy c€ HaBOJHW JI€O0 aKTyeIHHX pedepeHin, moMohy KOjuX ce Jaje aHaau3a Ji0

cala M3BCACHUX MCIIMTUBAma OBC BPCTC MaTeijaJIa, ca acCIICKTa CKCIIoaTalMOHUX U

CTPYKTYpHHUX KapaKTEpUCTHKa, Koje 00yxBarajy mpobieMaTuky pedepeHTHY 3a Gopmyucame

npeIMeTa U IJbEeBa OBE JIOKTOPCKE JUcepTaIyje:

1. Do, Jae Yoon; Kim, Jin Hwan; Ahn, Seok Hwan; et al. (2002), Fatigue crack propagation
behavior and acoustic emission characteristics of the heat affected zone of super duplex
stainless steel, Journal of the Korean Institute of Metals and Materials, 40(9): 924-931. ISSN
0253-3847

2. Van Nassau, L., Meelker, H., Hilkes, J. (1994), Welding of duplex and super-duplex stainless
steels, Souder, 18(4): 35-51. ISSN 0246-1900

3. Johansson, R., Fatigue and Fracture Properties of Duplex Stainless Steels, in: ASM
Handbook Vol.19, Fatigue and Fracture, 1997,

4. Tavares, S.S.M., Silva, V.G., Pardal, J.M., Corte, J.S. (2013), Investigation of stress
corrosion cracks in a UNS S32750 superduplex stainless steel, Engineering Failure
Analysis, 35: 88-94. ISSN 1350-6307. doi: 10.1016/j.engfailanal.2012.12.013

5. Pereira, H.B., Panossian, Z., Baptista, I.P., de Farias Azevedo, C.R. (2019), Investigation of
stress corrosion cracking of austenitic, duplex and super duplex stainless steels under drop
evaporation test using synthetic seawater, Materials Research, 22(2): €20180211. ISSN
1516-1439. doi: 10.1590/1980-5373-mr-2018-0211

6. Cojocaru, E.M., Raducanu, D., Vintila, A.N., et al. (2020), Influence of ageing treatment on
microstructural and mechanical properties of a solution treated UNS S32750/EN 1.4410/

F53 Super Duplex Stainless Steel (SDSS) alloy, Journal of Materials Research and
Technology, 9(4): 8592-8605. ISSN 2238-7854. doi: 10.1016/j.jmrt.2020.05.127

7. Practical Guidelines for the Fabrication of Duplex Stainless Steels, 3" Ed. (2014), Published
by the Int. Molybdenum Assoc. (IMOA), London, UK. ISBN 978-1-907470-09-7, p.68.

8. Lage, M.A., Assis, K.S., Mattos, O.R. (2015), Hydrogen influence on fracture toughness of
the weld metal in super duplex stainless steel (UNS S32750) welded with two different heat

input, Int. J Hydrogen Energy, 40(2015): 17000-17008. ISSN 0360-3199. doi: 10.1016/}.ij
hydene.2015.07.150

9. Serafimov, S., Chavdarov, P. (2007), Electron beam welding of superduplex stainless steel
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[To mpaBmity nymiiekc Hephajyhu yenuuu umajy go0py uBpcTohy M OTHOPHOCT Ipema
Kopo3uju. BbuxoBa mpumeHa je mopacia y HHIYCTPHUjU yciell 3axTeBa 3a IYXKHM BEKOM Yy
TEIIKUM yCJIOBUMa cpeawHe. [loHamame 3aMOpPHOT pacTta NpPCIMHE y 30HU YTHIaja TOIIIOTE
(3YT) 3aBapeHor cnoja je mpoyueHo y paay /1/. Ayropu no0ujajy MHOTO Op»KH PacT MPCIUHE Y
3YT kopx cymep IymjieKc 4ellMKa y OJIHOCY Ha OCHOBHU MaTepujai. McnutuBame 3amopa je
00aBJbEHO aKyCTUYHOM EMHUCH]OM Y PEXHUMY BpeMEHCKe (ppeKBeHIIH]e.

Ckyn TeXHOJIOTH]a 3aBapuBama ca 00pajoM KOMEPIHjaIHUX O3HayaBama NYIUIEKC WU
Cymep HyIUIeKC 4YeluKa, ca acleKTa MeTalypUuIKuX ocoOuHa ((a3HuM aujarpamMu, MHKpPO-
CTPYKTYypa, caapxaj dhepura, TepMHUKa 00paaa u crapeme) je oopaheno y pamy /2/.

HcnutuBama y yciaoBUMa TeMIlepaType, HalloHa, U CpelluHe ca HUCKUM PH, BHUCOKHM
caapxkajem xyopuaa U HzS, pazapame cynep aymiieke dennka je Moryhe pa3BojeM MpCIIHHA MO/
yrunajeM cpenune, /4/. Yzopum yenmka tuma UNS S32750 cy moaBprHyTH KPHUTHYHUM
yCIIOBMMa CpEIHMHE, Ca W3a3MBaFbeM IPCIMHA yCJell HAIOHCKE KOopo3wje. AHATU3UPaHU Cy
pe3yJTaTu CTaTUYKUX HCIUTHBAKA 3aT€3aEM U CaBUjabeM Yy 4 TauKe y CIMYHUM YCIOBHMA, a
no0MjeHe TPCIIMHE TOoKa3aje Cy pa3InuuTO TOHAIIAKkE MapaMeTrapa MEXaHWKe JIOMa, IITO je
JIOMTYHCKM HCTPa)Kyjeé ONTHYKOM W CKEHUHI eNEeKTPOHCKOM MMKPOCKOIHUjoM. MeXaHu3Mu
omreherma cymep AymjieKc 4dennka 3aBuce of cpeaue (y oBoM ciydajy H»S), rame ce jaBiba
BOJIOHMYHA KPTOCT, @ U O]l METOJIe UCIIUTHBAKA, Ca U3a3UBAKEM aHOJHOT pacTBapama (eputa
NIPY UCTIUTUBAY CaBHjabeM Y 4 TauKe y CIIMYHO] CPEAHHH.

[Ipcaune ycnen HammoHCKe KOpo3Hje Ko aycTeHUTHOT Hephajyher yemnka UNS S31603,
nyruiekce Hephajyher wenmuka UNS S32205 u cynep nymiiekc yenuka UNS S32750 cy uctpaxene
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METOJIOM Ca KalbuilamMa cuHTeTnuke mopcke Bozae (DET - drop evaporation test, ogHocHO,
UCIUTHBAKBEM HCIAp/bHBUM Karubuiiama), /5/. OBnme AyIUIeKC W Cymep MYIUIEKC YCTHUIHA He
MOKa3yjy CKJIOHOCT Ka I0jaBU MPCIIMHA YCJea HAmoHCKe Kopo3uje mpu onrtepehemy 50%
HaroHa Teuerma. [Ipu Hajehiem onrtepehemy (100% Hamona Teuyewa), OBaj JOM je MPUCYTaH,
TPAHCKPHUCTAIHUM HAIpPEAOBABEM MPCIIMHA, @ TOCEOHO KO/ Cylep AYIUIEKC YelHKa, MPCINHE
Harpenyjy Ay (asHe rpanuie (eput/aycTeHUT, Ipemaa je Takohe mpucyTaH W WHTEPKpHC-
TaJHU KpTU JoM. OBO Cy Ba)XHM acCIIeKTH JIOMa BE3aHH 32 METOJE MEXaHHKE JIOMa y JTMHEApHO
€J1aCTUYHO] 00JIacTH.

VY pany /6/ ce nuzy4aBa yTHIla] TeMIIepaType U BpeMeHa U30TEPMCKOT CTapemha Ha MUKPO-
CTPYKTYpYy M MeXaHuuke ocobuHe pactBopHo ojadanor UNS S32750 cymep mymnekc Hephajyher
yennka (SDSS nerype). UcnutuBama cy obaBbeHa Metogama SEM-EBSD mukpockomnujom
(Scanning Electron Microscopy - Electron Backscatter Diffraction, ogHocHO, CKEHHHT ejek-
TPOHCKA MUKPOCKOMH]jA - TU(PPAKIIMjOM YHATpAr pacejaHuX eJICKTPOHA), 3aTe3ambeM M yIapHUM
UCIIMUTUBAkbEM. AHAJIM3UPAHE Cy MHUKPOCTPYKTYpHE KapakTepucTuke (pacmoaena u Mopdo-
JOTMja KOHCTHTYyEHATa, Mare pacrojeie MOJallHe OpHjeHTaldje 3pHa) U J00HjeHe Cy
Mexannuke ocobmne komeprujaine UNS S32750 SDSS nerype HakoH TepMUYKUX oOpaja
crapemeM. Tepmuuka oOpana crapemeM He M3a3uBa IMPOMEHE Y Be3H ca MopdoiorujoMm ¢asa,
BEJIMYMHOM 3pHA M PACIOJEIIOM MOJAIIHE OpHUjeHTalluje 3pHA, a 3HAa4ajHe MPOMEHE HACTajy y
MEXaHMYKHM OCOOMHaMa (3aTe3Ha 4BpPCTOhA, KOHBEHIIMOHAJTHHU HAIOH TE€UYCHa, U H3IYKCHe
Ipu JIOMY) ycClieq u3liBajama cekyHaapHux (asza. Hajyrunajuuja cexynaapHa ¢dasa je R-¢dasza,
yodeHa KoJi crapema. OBO cTame, y OJHOCY Ha CTame Iocie pacTBapajyher xkapema, mokasyje
CMameHe MJIACTUYHOCTH TIpe JIOMa, Kao U MOpacT 3aTe3He YBpCTONE W HAllOHA Tedyewa. Y paay
/13/ ce mokadyje moBehame yaena depura y3 maja caapkaja ayCTCHHTa ca IOPACTOM
TeMmreparype pactBapajyher >kapema. YaapHa eHepruja U nmutuHr noreHuujan jgerype UNS
S32750 mpBo ce mobosplIaBajy, a 3aTuM ciabe, MOK ce TBpaoha moHamia CympoTHO, yCIen
KOMOMHOBaHUX edeKaTa pacrojiene XEMHJCKUX eJleMeHaTa, MHUKPOCTPYKTypa M H3JIBajama
npenunurata. OTIOPHOCT TMpeMa KOPO3WjU M MEXaHWYKe OCOOMHE Cy IUPEKTHO IMOBE3aHe ca
yaenom o (aze. [lopact Temmepartype uzasuBa ¢azHy Tpanchopmanmjy y — o, a yaemu Cr u
Mo koju yTHUy Ha M3/1Bajame elleMeHaTa Onajajy, YuMe ce CMamyjy >KUIaBOCT U OTIIOPHOCT
npemMa Kopo3uju, y3 mopact tBpaohe. HajmoBoseHuju omHoc afy xon yemnka UNS S32750 je
6uo 1:1, ca Haj0OJbUM MOCTUTHYTUM CBUM ocoOMHama. OBa UCTpakMBama J1ajy YBUJ y CTambe
TEPMHUKH 0OpaljeHor Yyennka rnpe Ouso KOjux UCIUTUBAKA.

MuxkpocTpykTypa cynep aymiekc Hephajyhux dennka ce cactoju u3 ase (dase, dheputHe
(o) u aycrenutHe (y), YMMe Ce UCTOBPEMEHO MOOOJBIIABAJY MEXaHHYKE OCOOMHE U OTIIOPHOCT
npemMa Koposuju. MelhytuMm, 3aBapuBame OBUX 4YEIUKa je KPUTHYHA Olepanuja, U CTora ce
oapelyje KMIABOCT JioMa HWCIUTHBAmEM KPUTHYHOT OTBapawa Bpxa mnpcaune (CTOD) y
3aBapeHOM crojy (Ha mpumep, cranmapauma BS 7448-1 u BS 7448-2), ca 3agatuM yHOCOM
TOILUIOTE, Ha Ba3AyXy, U y MPHCYCTBY BOJOHHUKA, /8/. AHaIM30M MHUKPOCTPYKType ce oapelyjy
peneBaHTHU acmekTu (o/y 6amaHc, yHyTap-ayCTeHUTHO MelypacTojame u Yy Mmopdosoruja), Koju
ce opexe ca pezynraruma CTOD. Jlo cmamema CTOD nonasu 360r paznmka y Y Mmopdororuju,
a BEJHMKO CTAaTUCTHYKO pacHUIlabe ayCTEHUTHHMX pacTojama yKasyje Ha Mally MOY3JaHOCT Yy
NpUMEHH TIOjeJIMHUX CTaHJapAa y MPHUCYCTBY BEIUKE aHU3OTPOIHje. Y OBOM paiy ce pazma-
Tpajy HajOOJbM MPUCTYNH Yy MPOLIEHH Mapamerapa MEeXaHHKe JIoMa Koja Iyrjiekc Hephajyhux
YeluKa ca YHETUM BOJOHHKOM: JIMHEAPHO €TacCTHYHA MEXaHHWKa JIOMa W/WJIH eJacTOIUIaCTHYHA
MeXaHHKa JIOMa.

VYTHmaj mapaMmerapa 3aBapHBama €JICKTPOHCKHM CHOIOM 0€3 TpPUMEHE TOJaTHOT
MarepHjajia Ha OOJIMK IllaBa, MUKPOCTPYKTYpY, HU3/Bajarke€ CEKyHIAapHHX ¢a3a KoJ Cyrep
NYTUIEKC YeNHWKa je TpPUKa3aH ca BapUpamkeM YHOCA TOIUIOTE M HCTPAKUBAFHEM HACTAIHX
uHTepMeTanHux ¢asa, /9/. Jlerype Tuna SDSS mno mpaBuiy 3aapkaBajy cBoja CBOjCTBa IOCIE
TEpMUYKe 00pajie KOHTPOJIUCAHUM pacTBapajyhuM xapemeM, YMMe ce OJ[p>KaBa CIM4aH yieo o
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¢eputa u ayctenuta (y). CBaku HOBU MOCTYIAK TEPMHUUYKE 00pajie WK 3aBapUBamba MEHha yIe0
no4yeTHUX ¢asa WM JOBOAM JI0 TOjaBe IITeTHE (ase (Ha mp. G) U Taaa, OmMaaajy CBOjCTBA
OTHOPHOCTH mpeMa koposuju, /12/. OBae cy 3a UCIUTHBAMA, KapaKTepU3alMjy y3opaka H
onpehuBame mpucyctBa ¢ M O (asa mokaszane IMOy3/IaHUM MPHUMEHEHE EJICKTPOMAarHeTHE
METO/Ie: KOHBEHI[MOHAIHA MeTo/Ia BpTiaoxkHuX cTpyja (Eddy Current Testing - ECT) u BpTiiok-
HUM CTpyjama HucKke (pekBeniuje ca 3acuhemem (Saturated Low Frequency Eddy Current -
SLOFEC).

VY pany /14/ ce pasmarpajy nmpoOjeMu MpU 3aBapHBamy YCIeI HEMOXEbHUX O0COOMHA
3oHe yrunaja tormiore (3YT), yrimaBHOM Be3aHM 3a TPaHUYHHU Cajpxkaj a30Ta. Manu caapikaj
a3oTa ycrmopaBa crBapame aycreHuta y 3YT, mro mma 3a mociemuily npeBuile (epura,
TaJIO0XKEHE XPOM HHUTPHJA, JIONTY KXUJIABOCT U JIONIY OTIOPHOCT Ha Kopo3ujy. Heonroeapajyha
KOJMYMHA TOIUIOTE NpPH 3aBapuBamy Hajuenihe ce mojaBibyje 300r 3axTeBa Beher yHoca
toriore. Kao pesynrar, Moke ce M0jaBUTH TaJOT XpOM HUTPUAA W/HIM CTBOPUTH CEKyHJApPHU
AYCTCHUT W/WJIM CE MOTY TAJIOKUTH WHTEPMETAIIHA jeIMIbCHha Yy MeTaly IaBa, W3JI0KECHOM
MOHOBJACHUM TEPMHUYKUM LHKIyCHMa IPH BUIIECIOjHOM 3aBapuBamy. Omer je pe3ynirar joma
YKHIIABOCT U JIOIIA KOPO3HUOHA OTHOPHOCT. JloaTHH MaTepHjall ca BUIIKOM HUKJIA 3aXTEBa BUILE
Temreparype aa Ou ce pacTBopuia curma (asa, Koja HacTaje TOKOM 3arpeBamba JI0 TeMIepaType
xKapemwa. Pesyntar Moxxe OUTH BpJIO KPT IIaB ca JIOUIOM KOPO3HOHOM OTIOpHOIIhY.

Hymnexkc Hephajyhw yenwmm, TOKOM TIOCIEAE MACICHH]EC, Cy MNPOIIMPEHU HOBHM
KJacaMa ¥ BHCOKOJICTUpAHMM Xurepayruiekcuma, /15/. Behuna mpenopyka 3a 3aBapuBame je
BEOMa CIIMYHAa OHMMA M3 neBeaeceTnx. OBaj paja rOBOpU O HAjCABPEMEHHMJUM TPEHIOBUMA Y
3aBapHBamWy IYyIUICKC Hephajyhux vesnrka v 3aCHOBAaH je Ha MCKYCTBHMAa CBETCKE 3aBapUBAYKE
aconujanyje, yKpydyjyhu KOpPHCHHKE W TpOM3BOhaue 4elnWKa W MOTPOIIHOT MaTepHujana 3a
3aBapHBame, Ka0 M JIUTEpaTypy. Y BehnHU ciydajeBa IOCTOjU KOHCEH3YC O IpernopykKama, aju
pasnuKe y MpakKCcH IMOCTOje, MOCeOHO 3a HOBE KAaTEeropHje 4YeiuKa TIe Cy TPaHWIle 3a, Ha TIp.
JI03BOJbEHH YHOC TOIUIOTE, MaHb€ TOKYMEHTOBAHE.

VY pany /17/ cy npukazanu Hajuemrhu oOJHIIM KOPO3Hj€ 3aBapEHUX CIOjeBa: raJIBAHCKA,
NUTHUHT, UHTEPKPUCTAHA M HAIOHCKa KOPO3Mja M BOJOHMYHA KprTocT. OmmucaHe cy MeToje
UCTIUTHUBamka MPUKa3aHUX O0JHMKa KOPO3HWje 3aBapeHMX CIOjeBa M JATH Cy IMOCTYIIHU CIipeya-
Bamba KOPO3Hj€ 3aBapEeHUX CIOjeBa, LITO je OCHOB 3a pa3yMeBame YTHIIaja KOPO3Hje y OMIITEM
cinyuajy. IlojaBa meracrabunmuor & depura y CTpykTypu AyIUieke Hephajyhux denuka moxe
JIOBECTH TOKOM 3arpeBama y NMPOU3BOAHUM M €KCIUIOATAIIMOHUM yCIOBHMA JI0 U3/Bajamba HHU3a
CeKyHIapHUX (a3a, MTO HMMa 3a MOCIEIUIly XETEPOTEHU3aINjy CTPYKType H MOTOpIIamke
cBojcraBa. CreneH Jerpajannje Marepujaia 3aBUCH OJ1 BPCTe U yjenaa o0pa30oBaHUX CEKyHAap-
HUX (haza 1 mocebaH npobseM npeacTaBiba U3fBajambe G dase, Koja Mopes Tora MTo APacCTUIHO
CMamyje KOPO3MOHY IOCTOJaHOCT JOBOJIM O I0jaB€ KPTOCTH. 3aTO j€ BaXKHO IO3HABATH
TeMIIepaTypHy 00JIaCT CTAaOMIIHOCTH CEKyHJApHUX (a3a M KUHETUKY HHXOBOI 00pa3zoBama. Y
pany /18/ je yuummbeH MOKyIIaj Ja ce YTBPAM JCjCTBO IOJIA3HOI MHKPOCTPYKTYPHOT CTamba
yeJrKa M rmapaMmerapa TepMUdKe oOpajie Ha mpolec pasiarama O ¢epura, kao u MmehyzaejcTo
pasmarpanux Qaxtopa. Ilokazamo ce na je & ¢depur nmpucytaH y CTPYKTYPH HCHUTHBAHOT
YeIuKa TEePMOJMHAMUYKN HecTaOWJIaH W WHTCH3MBHO CE pa3jiake Ha CEKyHJapHU ayCTEHHT,
M23Ce kapbun u ¢ Pasy, koja je romuHaHTHa. PakTopu HajBeher yTHIlaja Ha U3Bajambe C (Baze
U M23Ce kapOua HUCY UCTH. Y cilydajy © ¢a3e HajyTHLAJHUJU (aKTOp je BpeMe, TOK U3/1Bajambe
KapOua mokasyje HajBehy 3aBHCHOCT O]l MOJIa3HOT cTama uyennka. Ox moryhux MHTepakiyja,
HajBehu yTHIa] Ha u3Bajame oBe (pa3e mokasyje cajejCcTBO IMOJIA3HOT CTamka M TeMIepaType
3arpeBarba YeluKa.

VY pany /19/ nat je mpersen MOBPIIMHCKUX TEPMOXEMHJCKUX oOpajia IyIJIEKC U Cymep
nytuieke Hephajyhux denmka mudys3ujoM, moceOHO HUTPUPAEM, Y TEPUOAY O] MPOTEKIUX
HEeKoNuKo roguHa. OOpaljeHa je onTUMuU3alMja HUTpUpama y [HJbY NOOOJBIIaka MEXaHUUKHUX
0COOMHA ¥ OTIIOPHOCTH MpeMa xabamy, ajli He Ha YIITPO aHTHKOPO3UBHUX OCOOMHA.
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VY pany /20/ ce maxma nokiama eQeKTy eneKTpudHe cTpyje ca [lynoBoM TormiaoToMm Ha
nedopmarmjy Merana, T3B. enekTporiactuaan edekar (EPE). [lanac ce oBaj edekar kopuctu
KOJI T3B. IpoIieca ca eJICKTPHYHUM acucTupaHuMm obiukoBameM (EAF), anu pazymeBame OBOT
dbeHoMeHa joml yBEK HHje JOBOJHHO pasjammbeHo. Jlymiuekc Hephajyhu dwenmumum wumajy
MHUKPOCTPYKTYPY CacTaBJbeHy U3 JABe (aze ca BpPIO PA3IUUYATOM EHEPrHjoM TIpeIIKe Yy
penocneny (SFE), rme je nucka SFE 3a aycrenut m Bucoka SFE 3a depur. McnutuBama cy
o0aBJbeHA Ca pa3HUM BPEIHOCTHUMA TYCTHHE CTpyje NpHU 3are3amy, u3Mmely ocTanor, U Koj
yenmuka UNS S32750. PesynraTu cy nmokaszanu mopact yHH(OPMHOT U3TyKeHbha KOl HCIIUTUBAakba
CJIEKTPUYHOM CTPYjOM Y OJHOCY Ha TOIUIOTY, Ka0 M MOPACT YKYIHOT M3IyXema, a a PUTOM
HHU]j€ JOILIO JI0 MPOMEHE Yy HAlOHy Teuelkha HUTH y 3aTe3HO] 4Bpctohu. Jlara objammema
no3utuBHUX edekata EPE nonpuHoce y onpaBaaHoj NpuMeHH OBE METOJIE.

Pan /21/ je nacraBak uctpaxkuBama y pany /20/, rae ce yzopiu uenuka UNS S32750
MOJIBPraBajy eJIeKTPOUMITYJICHO] 0Opanu ca BehuM ryctuHama ctpyje. McnuTuBama 3are3ameM,
KOpO3Hje, peHAreHCKOM TudpaKkiijoM, MUKPOTBpAOhe U 3a0CTaIMX HAloOHa ce 00aBJbajy Ipe U
10CJIe eIEKTPOUMITYJICHE 0Opase. Pedynraru moka3yjy mopact u3ayKema U MajJ MUKpoTBpaohe,
YiMe C€ OBa METO/Ia MOXKE MPUMEHHUTH 3a yMambeme edekarta nedopMaloHOr ojayaBama, 0e3
notpede 3a TepMUIKOM 00pa oM KapemeM y oarosapajyhum nehuma.

Jloktopcka aucepranuja /11/ ce oaHOCH Ha HCTPaKMBAME 3a0CTATMX HANOHA U FHHXOB
yTHUIQ] HA MEXaHWYKe OCOOMHE AyIUiekc Hephajyhmx dgenmuka. I[lpumemeHa je cumyraiuja
METOJIOM KOHAUHUX elieMeHaTa 3a IPOMEHE HalloHa Yy je/IHO0] da3u ca yTHIajeM Ha eIaCTUYHY U
IUTACTHYHY aHU30TPOIHjY NOojeMHNX (asa, U TO y yCIOBUMA HUKIMYHOT onTepehema.

JokTopcka aucepranuja /16/ ce ogHocu Ha MPOOJNIEMATUKY 3aBapvBama MaHIUPHOT
YenuKa, 300r BHCOKOT TPOILIEHTA YIJbeHHKA Y OCHOBHOM MaTepHjaily, MPHUCYCTBa Tpeliaka y
BU/y MIPCIIMHA U TIOPa, KOje HACTajy y 30HM MeTaJa IlaBa y TOKy Ipolieca 3aBapuBama. [Ipcianna
y MeTajly IlaBa, yciea JAUHAMHYKOT onTepeherma, JTako mporarupa mpeMa OCETJbUBO] JIHHUJU
CTalama, HAaKOH 4Yera MoXKe HACTYIUTH HeH yOp3aHu pacT. MHCTpyMEHTHpaHUM yJIapHUM
ucnutuBameM Ha Illapnu ,,V* enpysBerama ce oxapelyje HHHIMpame M pacT NPCIUHE.
JluHaMuuka yJapHa MCIMTHBama IOKa3yjy BUCOKY €HEprujy 3a MHUIMpame U Ipomnararujy
IpCiIMHE y 30HaMa MeTaja I1aBa U JUHM]e cTanama. 300r BelIUKe TyKTHJIHOCTH y 30HM MeTana
masa u 'y 3YT, xxunaBoct oma ce oapel)yje npeko BpeJHOCTH Jic MHTEerpajia U MepH ce Op3uHa
pacta mpciMHE Y CBHM MOJpy4juMa. Y 30HH MeTajia maBa ce moBehaBa OTIIOPHOCT Ha pacT
IpCIMHE jep IpU pacTy 3aMOpHE MPCIIMHE J0Ja3H A0 TpaHCpopMalrje MEKaHOI ayCTeHHTa y
MapTeH3ut. 30or cnope audysuje, 3aAp>KaHW BOJOHUK y 30HH MeTaja IllaBa MOXKE€ HUMATH
HITeTaH YTHUIQ] U yOp3aTu pacT MpCiIMHE y OBOj IO 3aT€3HUM KapaKTepUCTHKama Hajciaalujoj
30HHU.

Kmura /3/ naje caxkera OCHOBHA ca3Hamba O 3aMOPY M JIOMY AyIUIeKkc Hephajyhux yenunka,
Jok ce y kwu3u /10/ maje mpersen KJbydHUX pajoBa ca OMTHUX KOH(EpeHIUja O JIyIJIeKC
Hephajyhum uenmunmuma, ompxanum y ['masroBy (Glasgow) u y Bojuy (Beaune) y mpgoj
NOJOBUHU JeBenecetux. Kwura /7/ mpencraBiba NMpUPYYHUK 3a W3paay KOMIIOHEHATa O]l
nymneke Hephajyhux venuka. Jlare cy mpakTuuHe MHGoOpMalije 3a YCHENIHY NPUMEHY OBUX
MmaTtepHjaja, y3 MpeTIocTaBKy Aa KOpucHUIM Beh nMajy onpelena uckycraa.

Kao mona3nu mojpatak O NPUMEHJbUBOCTU KOHCTPYKIIMjCKHUX MaTepHjaja U 3aBapeHHX
CIojeBa CIIy’)Ke€ KapaKTEePUCTHKE, KOje ce J00Hjajy 3aTe3HUM HCIHUTHBAKEM (HAIOH TeueHa,
3are3Ha uBpcroha, M3IyXKewme NpU JIOMY), a OHE Cy M OCHOBA 3a KOHCTPYKLHjy AenoBa. OBe
KapaKkTEepUCTUKE OMUCY]y TJ00adHO MEXaHMYKO IIOHallamke MarepHjana, Koje ce nobuja
UCTIIMTUBAKEM TJIaTKUX enpyBeTa. [loMyHCKHM Mojany O MOHAIIalky MaTepujana ce aA00ujajy
yIAAapHUM HCTHUTHBamkEM (€HEprHja JiomMa empyBeTe ca 3ape3om). OHa mpeacTaBiba JIOKATHO
MOHAIIake MaTepujasa, YCIOBJHEHO MOCTOjalbeéM KOHIEHTpalMje HaloHa y BUIY 3ape3a. Kon
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yIapHUX UCTIUTUBamba MOIYRHOCT pa3qBajama YKyIIHE €HEpruje yaapa Ha €Heprujy CTBapama U
EHepTH]jy IUpeHha NpciauHe (JIoMa) YHeJIa je HOBU IIPUCTYIT Y IPOLICHHU MTOHAIIakha MaTepujaa.

3a eKkcIuIoaTalmjCKy CUTYPHOCT KOHCTPYKIIHje, 300T T0jaBe TIacTU4He nedopMaliije Ha
JIOKQJTHOM HHMBOY, HajBaXKHH]E Cy MHUKPOMEXaHHMUYKE KapaKTEPUCTHUKE, KOje OIHCY]y IO0jaBy M
pacT mpciaMHA TOJ YTHIajeM NpoMeHJbuBOr ontepehema. [lojaBy 3aMOpHMX mpciavHa Ha
KOHCTPYKIMjCKU TJIATKUM U XOMOTEHHM OOJIMIIMMA YCIIe/ JIOKAIIHE KOHIIEHTpAIMje HallOHa Ha
HEM30€KHUM KOHCTPYKIH]CKHM IIpelia3uMa U IpOMEHaMa MOIMPEYHHX MpeceKa joll yBeK HHje
Moryhe ommcaTH HEKMM jeHOCTaBHUM 3aBUCHOCTUMa omnrtepehema, HamoHa, KapaKTepUCTUKA
MartepHjajia ¥ BeIMYMHE MOIMPEYHOT MPeceKa, a ce KOPUCTEe eMITUPU]jCKU U3BEICHE 3aBUCHOCTH,
TI0 TIPaBHJIY YCJIOBJbEHE OOMMHHM €KCIIEPUMEHTATHUM H J1a00paToOpHjCKUM HCIUTHBAbAMA.

Hanac moctoje nBe ommTe mnpuxBaheHe MeTone 3a oapehuBame 3aMOPHOT BeKa
UHKEHEePCKUX KOHCTpyKuja. Tpaguunonanau, S-N npuctyn, kopuihen Beh 1yru Hu3 ronuHa,
3aCHOBaH je Ha EKCIIEPUMEHTAITHOM OjJipehMBamy 3aBUCHOCTH aMIUIUTYyJE HANoOHa ol Opoja
nuKiyca a0 joma. Ommre npuxBaheHa KapakTepuCTHKa y TOM CIIy4ajy je 3aMopHa uBpcroha,
Koja onpelyje HUBO HaloHa MPH KOME HE J0Jla3W JO TOjaBe NpCIuHE. Y CKIaIy ca TUM,
IPOjeKTOBak-E KOHCTPYKIIM]CKUX JIEJIOBA HAa OCHOBY Moryher 3amopa MaTepujajia 3aCHOBAHO je
Ha Kopuinhemy 3aMoOpHe uYBpCTOhe M HCKYCTBEHHM MpernopyKama, W3BEIACHUM U3 aHaJN3e
OTKa3a JIeNIoBa y eKCIUIoATallMji 1 OOMMHUX HCTIUTHBama. [ojaBa 3aMopHe MpcirHe yCIIoBJbaBa
Jla ce Jjajbe TOHAIake MaTepHjajia OKO BpXa MPCIMHE pa3MaTpa Ha OCHOBY MUKPOMEXaHUYKOT
acriekTa yMeCTO TJIOOaJTHOr acheKkTa, KOju je MPHUMEHJbUB Ha TJaTke M XOMOTEHE
KOHCTPYKIIM]jCKE OOJIMKE /IeI0Ba.

JlpyrH, HOBHjU W CIIOKCHHJU METOJ OJHOCH Ce Ha ymoTpeOy IMmapamerapa MEXaHHKe
JIOMa, 3aCHOBaHA Ha Pa3jIMYUTHM MOJEIMMa 3aMOPHOT pacTa MPCIUHE U JeI0Bakba UMITYJICHOT
onrtepehema Ha Marepujan Koju y ceOM Caip)Ky TpelIKy TWNa MPCIHHE. JenHa Of TIIaBHUX
NPEJHOCTH OBOT MPHUCTYIA je Kopuirheme BP0 MalMX enpyBera, U MOryhHOCT oapehuBama
IPeoCTaor BeKa AeIMMUYHO MOJOMIBEHUX KOMaJia WK omTeheHe KOHCTpyKIHje.

[IpBu Mozen, 3aCHOBaH Ha JUHEAPHO enacTuyHoj Mexanunu jJoma (JIEMJI), notuue ox
[TapucoBor paga u3 1962. roaumHe, u jom je y mupokoj mpuMmeHH. IlapucoB 3akoH pacrta
MpPCJIMHE, KOJU YCIIOCTaBJba 3aBUCHOCT Jeiyjyher mnpomeHJbuBOr onTtepehema, OIHOCHO,
HErOBOI' Oficera U ojronapajyher omcera gakTopa MHTEH3UTETa HANlOHA, U pacTa MPCIUHE I10
LUKIyCy, j€ JaHac ommTe npuxsaheH, jep Ha4yeJHO ONHCYj€é MUKPOMEXAHHYKO IOHAIIAke
pactyhe npcnune. Mehytum, Benuku Opoj yTHLIAjHUX (DakTOpa MHUKPOMEXaHHWYKOI acHeKTa
yuHU 3akoH [lapuca HeTOBOJPHO JAE€Ta/bHUM, IITO j€ JOBEJIO 10 pa3Boja BEJIHKOT Opoja
3aBHCHOCTH, YIJIaBHOM MCKYCTBEHMM IpolurpemeM [lapucose jennaunne. OBo ykasyje Ha TO Ja
MHUKPOMEXAaHMUKH aCIeKT MOHAIlamka MaTepujana, OJHOCHO MHHUIMjallUja U PacT MPCIUHE, jOII
YBEK HUCY TOTIYHO NPOYy4YeHH. ToMe y MPHIOr TOBOPYU M MHKPOMEXaHMYKA KapaKTePHCTHKA
MmaTepHjajia, Ha3BaHa Ipar 3amMopa, YMjoM Ce€ BEJIMYMHOM OIMCYje HMBO orcera onrepehema,
OJIHOCHO, oricera (pakTopa MHTEH3MTETa HAloOHA, NMPU KOjeM HEeMa pacTa nocrojehe mpciuHe.
OBa kapakTepucTHKa yKa3yje Ha mojpydyje y KojeMm 3akoH [lapuca He Baku, ma Taga Tpeba
TPaXUTH JPYTe 3aBUCHOCTH Y OKBUPY MHUKPOMEXAHHUYKOT acTeKTa, ¢ 003UPOM J1a CHHTYJIapUTET
Ha BpXy npciuHe Beh nmoctoju.

Jlpyru, caBpeMEHHWjU MOJEN Chaja y KaTeropHjy eNacTOIUIACTHYHE MEXaHHKe JIoMa
(EITMJI) rae ce cymrTuHa MCIUTHBaWka MaTepHjajia 3aCHUBA Ha oJpehuBamy €Hepruje yaapa.
Ta MeTona je y JaHamImOj MPUMEHH, TOOMIIa HOBE MPHJIa3e W HOBE TOTJIEEC W Pa3MHUIILIbamba.
[Tpu onpehuBamwy eHepruje yaapa, ka0 HOBH INpHJIA3 Ce M0jaBJbyje HMHCTPYMEHTHPAWkE, a HOBH
NOTJIEAM W pPa3MUIUbaka NPUTANA)y MEXaHWIH JIOMa, OJHOCHO, JENOBambYy  HMMITYJICHOT
(ymapHor) onrtepehema Ha MaTepHjall, KOjU y ceOU caJip’Ku TPELIKy TUIIA MPCIUHE.

[MpukynspeHa ca3Hama O pacTy 3aMOpHe IpciuHe O omoryhmia ga ce ca JOBOJBHOM
cUrypHolhy, yTBpIy IpeocTaii BEeK KOMIOHEHTE ca MPCIMHOM U Ha Taj] HAYMH MPOLIEHH J1a JIH
KOMITOHEHTa MOXK€ Jla paju o cieaehe KoHTpose. Y CKiIaay ca TUM, YaK ¥ HajoJrOBOPHU]E
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KOMITOHEHTE C€ HE 3aMEHYjy Mpe HEero LITO Ce PEJOBHUM KOHTpOJaMa OTKPH]y MPCIHHE WU
CIIMYHE TPeIIKe.

3Hayaj] OBHX MCTpaXHMBama MOCEOHO M00Mja Ha TEXMHM UMajyhn Ha yMmy akTyelHe
TPEH/IOBE PEBUTAIN3ALN]E 3aBAPCHUX KOHCTPYKIIMja, a O YeMy JaHac MHIIE BUIIE EMHUHEHTHUX
Hay4YHHUX paaHuka u3 EBpome u cBeta. 300r Tora ce y HOBHje BpeMe BEJMKa MaKiba MOKJIama
UCTIMTHBAbMMA MaTepujajia HaMEHEHUX 3a Paj y YCIOBHMa JeJOBamba MPOMEHJBHBOT U
ynapHor onrtepeherma, HCIUTUBaKBY CaMHUX KOHCTPYKIIHja, a CBE y I[HJbY MPOLICHE UHTETPUTETA
Y TIPEOCTANIOT BeKa KOpHUIIhema.

OCHOBHM HayyHHM LWJb UCTPAXXHMBAaka Y OKBHPY OBE JAMCEPTAIMje je J1a ce Ha OCHOBY
U3BPIICHUX MEXaHMUYKO EKCIIOATALN]CKUX NCIIMTHBAMbA, a Pe CBEra yIapHUM HCIUTHBABHMA
enpyBera ca mnpciauHoM, Kopuinhewem T13B. “Crack Intensity” wmerone, wu3Bpmm u300p
KpHUTEpUjyMa MPUXBATIFMBOCTH TPEIIaKa Y OCHOBHOM MaTepHjaly M KOMIIOHEHTaMa 3aBapeHOr
CIIOja, LITO MPEJICTaB/ba OCHOBHH YCIIOB 3a MOY3/JaHy NPOLCHY HHTETPUTETA U IPEOCTAIOr BEKa
3aBapeHe YeNMYHE KOHCTPYKLMje y TOKy eKkcruioataunuje. Ha ocHOBy moOujeHmx pesynrara
UCTIUTHBamba Ouhe aHanM3WpaH YTUIA] EKCIUIOATAIIMOHUX YCIIOBAa Ha TOHAIIAKkE OCHOBHOT
MaTrepujajia ¥ 3aBapeHor CIoja cyrnep AYIUIEKC YeNIKa, IPH JeI0Baby IPOMEHIBUBOT U yIapHOT
onrepehema, U JaT MpaKTUYaH JOMPHUHOC MOOOJbIIAkY KBAIUTETA 3aBAPCHHUX CIIOjeBa, a CBE y
IJbY PEBUTAIM3ALMjE M MPOAYKEHa paJHOI BeKa BHUTAIHUX KOMIIOHEHATa 3aBapeHUX
KOHCTPYKIIH]a.

3. IToaa3ue xumorese

3a caBpeMeHe 3aBapeHe KOHCTPYKLHMje [TOCTaB/bajy CE€ CBE CTPOXKM]H 3aXTEBU y MOTJIEIY
HUBOA CUTYPHOCTH y EKCIUIOATallMjd M OTIOPHOCTH IpeMa JIOMY, HAapOYUTO KOJ BHCOKO-
JIETUpaHUX YeluKa y Koju crnaja u cynep aymiekc yenuk W.Nr. 1.4410. 3a pa3Boj HOBUX, aJld U
3a 0e30e1Hy eKcIuioaTalujy noctojehux 3aBapeHuX KOHCTPYKIIHja, HEOMIXOIHO j€ 3HATH HHUXOBO
MOHAIIake y 30HM KOHLIEHTpAIMje HaloHa (3aBapeHH CIoj je HajBeha KoHLeTpalija HarmoHa Ha
3aBapeHO0j KOHCTPYKIU]H), Ka0 U y MPUCYCTBY T'PEIIKE TUIIA TPCIUHE.

OcHOBHa XMIIOTE3a O] KOj€ ce IMOoJIa3u Yy Mpeasiory JucepTauuje je a KOoJ 3aBapeHHX
KOHCTPYKIIHja u3pal)eHuX 0J] BUCOKOJETUPAHUX YEIHKA M3JI0KEHUX IMPOMEHJBUBOM M yIapHOM
onrtepehemy, NMpolieMu y eKcIUIoaTallju ce M0 MpaBWIy jaBibajy y 3aBapeHUM CIIOjeBUMa,
OJIHOCHO, y KOMIIOHEHTama 3aBapeHHX criojeBa, Metany masa (MI) u 30HM yTHiaja TomiioTe
(3YT). Ananusy oBakBOI MpoOiieMa OTeKaBa XETEPOreHOCT CTPYKTYPHUX U MEXaHHUYKUX
0coOrHa MOjeIMHUX MOJpYyYja 3aBapeHUX CIOjeBa U BUXOBO MOHAIIamke y ekcruoatanuju. OBu
npobnemMu Hamehy na ce ma oAroBOp, Y KakBOM j€ CTalkby OCHOBHHM MaTepHjasl KOMIOHEHTE
3aBapeHor CI0ja W caMa KOHCTPYKIIMja HAKOH JIYTOTOJMIIIE eKCIloaTaluje, U Ja JU je Ha
OCHOBY OOMMHUX €KCIIEPHMEHTATHUX HCTpakuBama Moryhe maTé mporeaypy KOjoM ce MOXKe
U3BPIINTH TPOLIEHA MHTETpUTETa M IPEOCTaJor Beka KopHilherwa 3aBapeHe KOHCTPYKIH]je,
HaMEHEHE 32 PaJl y yCIOBHMA JIeJIOBamka MPOMEHIBUBOT H yIapHOT onTepehema.

Jla 61 ce 110 periera JIONUIO MOCTaBIbajy ce cieaehe xumorese:

— Ocgajamem “Crack Intensity* metoze, 3a onpehuBame napamerapa MeXaHHKe JIOMa yJapHHM
UCIMTUBAKEM MaJMX elpyBeTa ca MPCIUHOM, Kao HITO CYy KPUTUYHU (PAKTOp MHTEH3UTETA
HamoHa W pacT 3amopHe mpcauHe da/dN, mory na ce mpuMeHe Ha aHAIW3y IOHAIIama
3aBapeHUX KOMIIOHEHaTa H3JI0KEHUX EKCIJIOATallMOHUM YCJIOBMMAa, W Ja je Moryhe
NPUMEHHUTH OBE MU3pa3e MPH MPOICHN UHTETPUTETA 3aBAPEHNUX KOHCTPYKIIH]a.

— Moryhe je mocTtaBUTH METOMOJOIIKE OCHOBE 33 M3paay U OICHy MHTETPHUTETA 3aBAPCHUX
KOHCTpyKIMja wu3pahenux on cynep naymieke uyenuka W.Nr. 1.4410. [loGujenu
eKCIIEpUMEHTATHH PEe3yJITaTH HCTPAKWBAmba y OKBHUPY OBOT paga MOTY C€ MPAaKTHUIHO
OPUMEHUTH M TIOCTaTH COJHMIHA OCHOBA 3a M3paJy M eKCIUIoAaTalujy 3aBapeHuX
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KOHCTPYKIIMja, MPBEHCTBEHO HAMEHEHUX 32 eKCIUIOATalMjy Y YCIOBUMa JelioBarmba
NPOMEHJBUBOT U yAapHOT ontepehema.

— Jla 6m ce 06e30enmia CUTYPHOCT 3aBapeHUX KOMIIOHEHATa, MOTPEOHO je pa3jaCHUTH HBHXOBO
MOHAIIAke Y MPUCYCTBY T'pelIKe TUMa npciuHe (Op3uHa pacra 3amophe npciaune da/dN, u
npar 3amopa AKih), Kao U MoHAIIake IpU ACNOBakY yIapHOT (MMITyJICHOT) ontepehema Ha
JIeNIOBE KOjU Yy ceOM cajpKe KOHIICHTpAIMjy HamoHa Tumna 3apes. [IpoOiiem aenmoBama
MPOMEHJPUBOT M HMITYJICHOT onrtepehema y MpUCYCTBY Tpelike Tuma NpciauHe Tpeda
pa3MarpaTd ca TEOPHJCKOT M EKCIEPUMEHTATHOT aclekTa, uMmajyhu y BuUIy Beauku Opoj
uctoBpemeHo nenyjyhux ¢axropa. Ilo3HaBame OBHX KapakTepUCTHKa MarepHjaja u
KOMITOHEHATa 3aBapeHOr croja, Tpeba Ja Kao KOHA4YHO pelieke, Ja Behy CUTrypHOCT o
10jaBe JIoMa, Kao U Mamy Macy yrpal)eHor MaTepujasia y KOHCTPYKLH]Y.

[To3HaBawe CTAaTHUKUX W JUHAMAYKUX TlapaMerapa MEXaHHMKe JIOMa, OIHOCHO,
MOryhHOCTH TIpUMEHE MapaMeTapa MPCIHHE Y OIICHW WHTETPUTETa 3aBapeHEe KOHCTPYKIHjE, Y
KOHAYHO] BapHjaHTH Tpeba na omoryhu neduHUCame ONTUMAIHUX TapaMerapa Kao IITO Cy
u300p oxaroBapajyher marepujana ¥ TEXHOJIOTHjE 3aBapuBama 3a M3PajJy HOBUX 3aBapPCHUX
KOHCTPYKIIH]a.

Ha ocHOBY mpejacraB/beHOr TpeaMeTa, [MJba, KAaO0 W METO/a HUCTPaXKHBaWma U
UCIIUTHBAKa, OYEKYyje ce Ja OCHOBHH JOMPHHOC OBE JHCEpTanHje OyIe Y OCBajamy U yBohemy
HOBe MeTole oxapehuBama mapamerapa Mexanuke Joma (Crack Intensity wmerome),
UMIUIEMEHTAIUjH M3BEJACHUX HCTPAXHBamka, Kao M y NePUHHCAky OCHOBHUX IapaMerapa U
KpUTEpHjyMa TPUXBATILUBOCTH, KOju he OMOryhHTH CHUTYPHOCT y €KCIUIOATAIMjH 3aBapCHHUX
KOHCTPYKIIM]a 32 paj y YCIOBHMA JIEJI0Bamka MPOMEHJBUBOT U yAapHOT ontepehema.

4. HayyHe MeTo/le MCTPA’KMBAKa

OcHOBHE MeTOJle y TOKY HCTpaXHBamka OJHOCE C€ Ha TEOpHjCKEe, HyMEpHUUKe U
eKCIIEpUMEHTAJIHE, T/€ j€ MpeaBul)eHO HCTpaKMBamke YTHIlAja NETOBamka MPOMEHJBUBOT U
ylapHor ontepehema Ha MPOMEHY MEXaHHYKO-EKCIUIOATallMjCKUX M CTPYKTYPHHUX CBOjCTaBa
OCHOBHOTI' MaTepHjajia ¥ KOMIIOHEHATa 3aBapeHor CIoja, n3paheHor o cymep AymIeKc yelruKa
W.Nr. 1.4410.

[TonazHa ocHOBA 3a OBE METO/I€ UCTpaxkMBamwa cy Beh mocrojehn nmoctyniuy 3a npoueHy
UHTETPUTETa M MPEOCTANIOr BeKa KOHCTpPYKIHje, Koju he ce MOMyHUTH eKCIUIOaTallMOHUM
UCTIUTUBAkbMMa, a CBE Yy IMJbY pEBUTANHU3AIMje W TPOIYKEHa pPaTHOT BEKa BUTAIHUX
KOMITOHEHATa 3aBapeHUX MAIIMHCKUX KOHCTPYKLHMja u3paheHuX o]l AYIUIEKC YeIrKa.

[TocebHo Tpeba mcrahm ocBajambe U yBoheme HajuoBmje “Crack Intensity merome 3a
onpehuBame mMmapameTapa MeXaHUKE JIOMa YyAapHUM HCIUTUBAKEM MaluX empyBeTa ca
MIPCIIMHOM, IITO Tpeda /1a Oy/ie 1 jeJlaH 0] OCHOBHHUX IIMJhEBA OBE IUCEPTAIIH]e.

5. Ilian ucTpakuBama U CTPYKTYpa pajaa

ExcniepuMeHTanHO HyMepuYKa aHaju3a MpOIeHEe HHTETPUTETa M IPEeocTaJor BeKa
3aBapeHe YeIMYHE KOHCTPYKIIH]E O] Cymep AyTUIeKC Yeauka Ou ce panuia kpo3 cienehe dasze:

1. HcnutuBama mnapamerapa OCHOBHOT Martepujaia (OM), KOMIIOHEHaTa 3aBapeHor Croja
(metasa maBa -MIIl u 30He ytumaja tormote -3YT), Ka0 W camor 3aBapeHOr croja y
nenuHy, uzpahenor ox cynep ayruiekc yennka W.Nr. 1.4410:

— MAaKpO U MHKPOCTPYKTYDE,
— T1BpHohe,
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— 3aTE3HMX KapaKTEPUCTHKA,
— yJapHHUX KapaKTepHCTUKA Ha MHCTpyMeHTHpaHoM lllapriujeBoM KiaTHy, ca pa3/iBajambeM
YKYIIHE €Hepruje yJapa Ha HepPIUjy CTBapama M eHEPrHjy MHpema MPCIrHE,
— opapehuBame mpenasHe TeMIepaType, OJHOCHO, TEMIIEpaType HYJITE IUIACTUYHOCTH
OCHOBHOT' MaTepHjalia 1 KOMIIOHEHATa 3aBapeHoOr CIIoja,
— nmapamerapa MexaHuKe Joma, Kopumihemem ,,Crack Intensity“ wmerome ymapHuMm
UCTIIMUTUBAEM MAJIUX EIPYBETa Ca MPCIUHOM,
— TIapaMerapa pacTa 3aMOpHE IPCIIHHE.
2. JlebuHucame KPUTHYHUX MeECTa Y CKCIUIOQTAlMjH 3aBapeHe YeIUYHE KOHCTPYKIIH]je
pUMEHOM MeTojie KoHauHux enemenara (MKE).
3a moTtpebe eKCIepUMEHTATHNX HWCTpaXKuBama he Outu ypaheH Benuku Opoj
CTaHJApJHHUX CMpYyBETa ca IUJbeM Jia ce NeUHHITY OCHOBHE KapaKTEPUCTHUKE HCIUTHBAHOT
MmarepHjaiia u 3aBapeHor croja. Enpysere he Outu nedunucane Ha ocHOBY Bakehux cranmapaa
MOHA0C00 32 CBAaKO UCITUTUBAE.

6. OuekMBaHM HAYYHHU TONPHHOC

C 003upoM ja Baxkehu MPONUCH U CTaHAApAM HE NeUHUIIY Y TOBOJFHO] MEPH MOCTYIAK
OlLlIEHE MHTETpUTETa 3aBapEeHUX KOHCTPYKLHMja U MpPOAYKewa Beka ekcruioaranuje. Ha ocHoBy
NPECTaBIbEHOT MPOTPaMa, METO/Ia HCTPAKUBAhA M HCITUTHBAA OYEKYje Ce€ JIOTPUHOC y HAYIH
U TEXHUUU y HMMIUIEMEHTALWJU M3BEIEHUX HMCTPAXKUBaWka, Ka0 M y JePUHHUCAKBY OCHOBHHUX
napamerapa 1 KpuTepujyma MpuxBaT/bUBOCTH, KOjU he oMOryhUTH CUTYpHOCT y eKCIIoaTaliju
y morneny omrehema 3aBapeHUX KOHCTpyKnuja m3paherux o cymep myruiekc demuka W.Nr.
1.4410.

Jepunucame Kpurepujyma NPHUXBAaT/bUBOCTH TIpellaka y pa3iIMuuTUM OOJIUIMMa
3aBapeHor croja, uMajyhu y BUAY HCTOBPEMEHO JejioBame BHIIE (pakTopa (KOHIEHTpaluja
HaloHa, CTAaTHYKO omnrTepeheme, HUCKONMKINYHU 3aMOp) TpEeACTaB/ba OCHOBHH YCJIOB 3a
MOY3/IaHO TIPOJEKTOBakE, M3Paqy M HCIUTHBAKE 3aBApPEHUX KOHCTPYKIMja y €KCIUIOaTalluju.
[Toceban nompuHoC Tpeba ma Oyie ocBajame U yBoheme HajHoBHje “Crack Intensity” merome 3a
onpehuBame MapaMerapa MeEXaHUKE JIOMa YAapHUM MCIUTHBAKEM MalMX enpyBeTa ca
TIPCITHHOM.
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7. 3ak/py4yak u npeajior

AHaM30M peeBaHTHHUX IoJ1aTaka u3 npujase Teme kanauaara Cphe [lepkosuha, nur.
UHX. Maml., ctylaeHta Jlokrtopckux cryauja, Kommucuja 3a oueHy noioOHOCTM M HaydHe
3aCHOBAHOCTH TEME 3aKJbyyyje Ja je KaHIUAaT YCIEIIHO TOJIOKUO CBE HCIHUTE IMpeaBuleHe
[Inanom ycaBpmiaBama M 00jaBHO 3Ha4ajaH OpoOj HAyYHHUX pajJoBa, YMME HCIyHhaBa CBE
npeaBuheHe ycioBe mpomnucaHe 3aKOHOM O BHCOKOM oOpazoBamy W CraTyroM MaimHCKOr
dakynTera M Ja MMa HMCTPaKMBAyKe CIIOCOOHOCTH 3a pPajJ Ha JOKTOPCKO] JAUCEpTalHjH.
[IpenyoskeHa TeMa, CXOMHO MpEAMETY W IUJBEBHMA, IOJa3HUM XHUIOTe3ama, MeTojama
UCTPa)XKMBaka U OYCKUBAHUM HAyYHMM JONPHUHOCHMA, IPEJICTaBJba HEIOBOJHHO HCTPAXKEHY
00J1acT M MOXeE J1a ce pealu3yje Kao yCIIeUIHa JTOKTOpcka nucepranuja. Mmajyhu y Bugy cse
HaBeneHo, Komwucuja mnpeanaxe Behy pokropckux crynmja MammHckor — akynrera
VYuusepsutera y beorpany na ce kanaumpaty Cphu IlepxoBuh, mact. MHX. Mall., CTyAEHTY
JOKTOPCKUX CTylUja, 0100pH n3pasa JOKTOPCKE TucepTaluje noJ Ha3uBOM

9y AHAIN32 YTHIIAja IPOMEH/BUBOT M YAApHOT onTepehema Ha NOHAIIAaMke 3aBAPEHHUX
YeJJMYHMX KOHCTPYKIMja upaljeHux o cynep Aymnjiexkc yeanka

Tema mpumaga HaydyHO] 00JACTH TEXHWYKMX HayKa — MAIIMHCTBO, YXOj HAY4HO]
oOmactu - 3aBapuBamk€ UM 3aBapeHe KOHCTPyKIHje, 3a Kojy je MamuHcku (¢akyareT
Vuusep3urera y beorpagy maruuan. 3a MEHTOpa TOKOM H3pajie JOKTOPCKE AuCEepTaluje
npeiaxe ce ap 3opan Panakosuh, penosau npodecop MammHckor gakyiarera Y HUBep3uTeTa
y beorpany.

V¥ beorpany, 9.03.2021. rox. YJIAHOBU KOMUCHUIJE

Hp 3opan PapakoBuh, pex. npod.
MammuHcku gakynarer YHuBepsurera y beorpany

Hp Anexcangap ['p6osuh, pen. mpod.
MammuHcku gakyarer YHuBepsurera y beorpany

Jp UBuna Yamaruh, Banp. npod.,
@PakynTeT TEXHUYKHUX HayKa YHuBep3utera y [Ipumtunmy,
ca nmpuBpeMeHuM cenuiireM y KocoBckoj MuTtpoBuiu
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Honatak y3 obpasair 1.

TTIOJTIALI O MEHTOPY

Nwme n npesume: 3opan Papakosuh

3Bame: penoBHHU mpodecop

Crnucak pasoBa 00jaBJbeHHX y HaydyHHM daconucuma ca Science Citation Index (SCI)
JIUCTE KOjU KBaMM(UKY]y MEHTOpA 32 BOhEHE IOKTOPCKE AMCepTaIlHje:

1.

Nejkovi¢, V.M., Mili¢evi¢, M.S., Radakovi¢, Z. (2018), Temperature distribution in
thermal processes, Welding in the World, ISSN 0043-2288. doi: 10.1007/s40194-
018-0672-9. IF2018 = 1.482

Dzindo E., Sedmak S.A., Radakovi¢ Z., Cvetkovi¢ I., Crack growth resistance of
weldment constituents, Procedia Structural Integrity (2018), Vol.13, pp.420-423,
doi:10.1016/j.prostr.2018.12.070, ISSN 2452-3216.

Aburuga T., Sedmak A., Radakovi¢ Z., Numerical aspects for efficient welding
computational mechanics, Thermal Science (2013), Vol.18, lIssue suppl.1,
pp.139-148, doi:10.2298/ TSCI130227180A, ISSN 0354-9836. IF2013=0.962

Lazi¢ V., Ivanovi¢ |., Sedmak A., Rudolf R., Lazi¢ M., Radakovi¢ Z., Numerical
analysis of temperature field during hardfacing process and comparison with
experimental results, Thermal Science (2014), Vol.18, pp.113-120,
doi:10.2298/TSCI130117177L, ISSN 0354-9836. IF2014 = 1.222

Kalaba D., Radakovi¢ Z., Dordevi¢ M., Kirin S., Determining the theoretical
reliability function of thermal power system using simple and complex Weibull
distribution, Thermal Science (2014), Vol.18, Issue suppl.1, pp.229-238,
doi:10.2298/TSCI120611168K, ISSN 0354-9836. IF2014 = 1.222

(Hasecmu najmarve jedan pao y ciyuajy MeHmopcmea oucepmayuje Koja ce npujasmyje
00 31.12.2008. 200une, 00HOCHO Hajmarbe mpu paoa y ciyuajy MeHmopcmea oucepmayuje
Koja ce npujasmyje y nepuody 00 1.01.2009. oo 31.12.2009. 2ooune, 00HoCHO Hajmarbe
nem paooea y ciyyajy meHmopcmea oucepmayuje Koja ce npujagmyje noves 00 1.01.2010.
2o0une)
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YHUBEF3WUTET ¥ BEOMPALY
-MALLIMHCKIA ©AKVITET-

Bpoj. 17231433

Oatym:1g. o0, 2o/

Beorpan Kpansuue Mapuje Gp. 16

Ha ockosy unawa 101. w uynana 181 Tauka 6 Cratyta YHweepawrerta y
Beorpagy (.Mnachux Yhwsepawreta y beorpagy’, Opoj 201/18), 4nawa 37 CratyTa
MawwuHckor thakynTeTa Ywueepauteta y beorpagy v monde Cphe Meproauhia QoHoCcM
cnenehe,

PEWE®KE

CPEM NEPKOBWTRY, ctygeHTy [OKTOPCHMX aK3AeMCHMX CTygWja Ha
Malwm=crom dakynreTy v Beorpany, Gpoj vHaexca [035/12 ogobpasa c& NpogyweTak poka
33 3aBpLUBTAK CTyauia 33 GBa cemMecTpa y wroncks) 2019720, roguHu.

Obpasznoxehme

Cpha Meprosuh je ynucad Ha JoxTopcke akagemMcke cTyguje LWxoncke 201213
rodu-e.

MmMeHoRaHK je nogHec mondy 38 NPOAYMETaK CTaTyca CTYGEeHTa Y LKONCKO]
2019/20. roguHRn, na je carnacso ogpenbama CtatyTa YHYBepauTeTa y Beorpaay AoHeTo
peLUgHE K30 Y OUCNoINTUBY.

Pewews ce pocTaana’ WMmedomarom. CnywGl 3a CTYQeHTCHE nocnoee W
apxvEn




YHHUBEPIWUTET ¥ BEOMPALY
-MALUMHCKW @AKYNTET-
Bpoj-47} 3'5/' ha

Datym: 6. 759 Galo

Beorpad, Kparskue Mapuie 6p. 18

Ha ccHoey unasa 101. w unawa 181 Tauxa 6 CraTyTa YWuBepauTeTa y
Beorpagy (. nacHwk Ywwesepawteta y bBeorpagy” Spoj 201/18), unawa 37 CramyTa
YuueepauTeTa y Georpaay - MawwHckor dawynteTa - npedwwhen TekcT apx. Gp. 1136/4
og 28.06.2021. roguHe u monBe Cphe Meproswha aoHocum cnegehe,

PEWEHKE

CPBW MNEPKOBWURY cryoedty [okTopcxux akagemckvx cTyawja Ha
MalumHokom chakynteTy ¥ Beorpagy. Gpoj wkpgerca 035112 opofpasa ce NpoayXeTay poxa
32 33BPIUSTAK CTyOW[3 33 ABa ceMecTpa y wkoncko| 2020121 roawsn.

OBpaznoxetwe

Cpha Neproewuh je ynucad Ha JokTopcke akagemcxe cTyguWje Wrkoncke 2012013,
roavHe

WimeHoBaHW je nogHeo monDy 38 NPOAYWETaK CTaTyca CTyAEeHTa Y LUKONCKO]
2020/21 rogwHw, na je carnacHo capentama CratyTa YHuweepauTeTa y Beorpagy QoHeTo
pELUSH2 K0 Y OUCNoIUTHEY

Pewerme ce pgoctasrsa: Vimexosadom. CnywBw 3a cTYOeHTCKe nocnose v
apxviEn,

GAKVITTETA
.1';{:" }5 WS 4



YHUBEP3WTET ¥ BEOIPALY
—MAUJHI;!;:}QM PAKYNTET-

Bpoj: 1ae’l] 4

Oarym: p1.°D Zag7.

Beorpan, Kparsvue Mapuje Bp. 16

Ha ocwosy unawa 101, w unana 181 Tauka 6 Cratyta Yuweepawterta y
Beorpagy ([nacwuk Ywueepaurera y Beorpagy”’, Bpoj 201/18), u4nawsa 37 Cramyra
YHuaepawTeta ¥ Baorpany - Mawwkckor dhakynTaTa - npesnwhen TexcT, apx. Bp. 1136/4
oA 28 06.2021. rcguxe u monbe Cphe Meprosuha goxocum cnegehe,

PEWEHKE

CPBMW NEPKOBWURY, crygenTy [lOKTODCKMX akKajeMmocenx cryguja Ha
MalumHckom dakynTeTy y Beorpagy, 6pol wHaexca 035/12 onoSpasa ce NpOgyweETar poka
33 JaBpLUETaK CTYAWIA 33 4Ba cemecTpa y wroncko] 2021/22; roguHn.

OBpasnoxetwme

Cpha MNepxoavh je yaucaH Ha JokTopcxe akanemcke cTyawie wroncke 2012013
roguHe

MmeHosaHKn je nogHeo MonGy 33 NPoOOYWETaK CTATYCE CTYASHT2 Yy LUKONCKO|
2021/22. rogusu, na je carmacxo ogpenfama Craryta YuveepauteTa y beorpagy aoHeto
peLlekhe Kao Y QUCnoINTHEY

Pewemwe CE O0CTasnba MmeHosaHoMm, CnywOw 3a cTygedTcke nocnose W
SpXMBN.




