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I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0225U002873

Jep>kaBHUH peecTpaniliHUI HOMeP: 0125U001370

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpauii: 12-04-2025

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: JlocnimkeHHs: MaKpo-Ta MIKPOCTPYKTYPY 3BapHUX 3'€JHaHb OLIMHKOBAHUX IPOQIIiB OTPUMaHUX
JIa3epHUM 3BapIOBaHHSAM B 3aJI€KHOCTI Bifj TOBIIMHU METAY, 10 3BApIO€ThCA JOCiIKeHH KOPO3ilHOI CTIKOCTI Ta
MO>KJIMBICTb BUKOPHCTAHHS NIPOIYKLii, OTPUMAHOI METOLOM JIa3KPHOTO 3BapPIOBAHHS, 1PV MiHIMaJbHIN 0ONATKOBIN

06p0o011i 30HM 3BapIOBAaHHS
IToyarok eramy: 02.2025
3akiHyeHH4 eTamy: 03.2025

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BiT

II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAUYHOI 0co0H (200 ITIB i3zmyHOi 0CO0H): ToBaPKUCTBO 3 OGMEKEHOIO

BignoBiganpHicTIO "TexHiuHuM yHiBepcureT "MeTinBect [losiTexHika"
Kopg 3a €IPIIOY: 43663468

Micue3HaxoaKeHHS: [Tisnenne moce, 6yauHok 80, M. 3anopixixs, 3anopisbkuii p-H., 3anopisbka 061., 69008,
Ykpaina

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisaiii:

TenedoH: 380677604954

IV. BimomocrTi nipo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB pizuyHO0i 0c06H): IpuBaTHE NinNpreMcTBO

"JlanBic"

Koz, 3a €IPIIOY: 31265999

Micue3HaxoaKeHHS: ByJ1. CeueHOBa, 63 a, M. Mapiynoss, loHeubka 0671., 87525, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedomn: 380629515975

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa pjist npoBemeHHs JiP: 52 - norosip 3 BiTunsHAHOW OpraHizauiero (Opranamu MiclieBoi pau,

dboHIoM, acorijailieo, KOHIIEPHOM TOIIIO)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7722 - KOWTH MiZIIPUEMCTB, YCTaHOB, OpraHi3anii YKpaiHu

dakTHyHHH 00cAr ¢iHaHCyBaHH:A (THC. rpH.): 50.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimKeHHs CTPYKTYPU Ta KOPO3ilHOi CTilIKOCTi 3BapHUX 3'€JHaHb OLIMHKOBAHUX ITPOQisiB OTPUMAHUX JIA3€PHUM

3BapIOBAHHSIM

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of structure and corrosion resistance of zinc coated profiles weld joints, obtained by laser welding

Pedepar yKpaiHCBKOIO:

O6’eKTOM OCTiIKEHHS € 3BapHi IBY FHYTO3BAPHUX NPOQIisiB 3 OLIMHKOBAHOI CTalli, BATOTOBJIEHI METOJOM
J1a3epHOTo 3BaploBaHHs. 1li mBU BifirpaloTh KJIIOYOBY pOJib y 3ab€31€4eHHi JOBIOBIYHOCTI KOHCTPYKLH, 110
€KCIUIyaTyIOThCSl B yMOBaX arpeCUBHUX CEPELIOBUIL, 30KpeMaA Y OYIiBHUITBI Ta MAalIMHOOYAyBaHHI. MeTo10
IOCJIiIPKEeHHS O6yJI0 BCTAHOBJIEHHS 0COOIMBOCTEN CTPYKTYpU Ta KOPO3iiiHOI CTIIKOCTi 3BapHUX 3'€IHAHb, & TAKOXK
OOIPYHTYBaHHSI MOXKJIMBOCTI BUKOPUCTAHHS JIa3€PHOTO 3BapIOBaHHS 0€3 10JaTKOBOI 06pOOKY 30HH IIBa IIiCIIst
3BapIOBaHHS. [IJ1s1 OCSTHEHHSI METU PO3PO6JI€HO METOAUKY OLIiIHKY KOPO3ilHOI CTIMKOCTi Ta IPOBEJEHO KOMILJIEKC
IOCTiIXeHb CTPYKTYpH Ta NnoBeliHKY mBiB y po3unHax NaCl ta HCL. Y pesysbTaTi gOCHiIKEHb BCTAHOBJIEHO, 11O
nicys 72 roguH excno3uii y 5% poz4yuni NaCl noBepxHs 1mBa 3a/IMIIA€THCS HE3MIHHOIO, [0 CBiTYUTD [IPO BUCOKY
CTIifKiCTh o momipHOi Kopo3ii. ¥ 90% pozuuni NaCl 3adikcoBaHO J10KabHi MOMKOIKEHHS TOKPUTTS, OOHAK 6e3
pyiiHyBaHHS MeTaiy mBa. B ymosax zii 10% HCI Bif6ynocs noBHe poO34MHEHHS LIMHKY, OJJHAK iIHTEHCHUBHICTb KOPO3ii
MeTaJly 1IBa He MepeBullyBajla II0Ka3HMKIB OCHOBHOIO MeTaly. MiKpOCTpYKTYpHUI aHaJli3 MigTBEpOUB
dhopmyBaHHS PIBHOMIPHOI IeHAPUTHOI CTPYKTYPH LIBa 6€3 3HAUHOI'0 3pOCTaHHS 3epHa. BusiByieHo, 1110 BUCOKa
HIBUAKICTb KpUCTAJIi3alii IIPY JIa3ePHOMY 3BapIOBaHHI MiHiMi3ye yTBOPEHHS HEMETAJIEBUX BKIIIOUYEHD, SKi MOXKYTb
CJIyTyBaTU OCepenKaMy Kopoaii. TakoX MiATBEPIKEHO, 1[0 HEMETAJIEB] BKIIIOUEHHS Y OCHOBHOMY METaJli 31aTHi
BIUIMBATH Ha CTabiIbHICTh 3BAPHOTO Npolecy. HaykoBa HOBU3HA MOJISITA€e Y JOBELEHHI BUCOKOI KOPO3iliHO]
CTIMKOCTI LIBiB, BUKOHAHUX JIA3€PHUM 3BaPIOBAHHSIM, 1[0 CYIIEPEYUTD NIOMMPEHOMY YIBJIEHHIO IIPO BPA3JIMBICTh
30HU 3'€IHaHHS. BCTaHOBJIEHO 3B'430K MiXX MIKPOCTPYKTYPHOIO OGHOPIiJHICTIO Ta KOPO3iliHOIO CTiMKiCTIO.
Pesynbratu po6oTtu nepenati I1I1 « JAHBIC» njis mpakTUYHOTO BUKOPUCTAHHS. [JOCTiIKEHHS Ma€ MIPUKIIaHe
3HAYEHHS 1JISI MeTaJyprii, 6yZiBHUIITBA, 3BapIOBaHHS Ta OCBITHIX IIporpam 3a HanpsmMamu «Martepiasio3HaBCTBOY i

«MexaHiyHa iHXKeHepis».

Pedepar aHIJIiHCBKOIO:

The object of study is the welds of galvanised steel bent profiles made by laser welding. These welds play a key
role in ensuring the durability of structures operated in aggressive environments, particularly in construction and
engineering. The aim of the study was to determine the structure and corrosion resistance of welded joints, as well
as to substantiate the possibility of using laser welding without additional post-weld processing of the weld zone.
To achieve this goal, a methodology for assessing corrosion resistance was developed and a set of studies of the
structure and behaviour of welds in NaCl and HCI solutions was carried out. The research has shown that after 72
hours of exposure to 5% NaCl solution, the weld surface remains unchanged, indicating high resistance to
moderate corrosion. In a 90% NacCl solution, localised damage to the coating was recorded, but without
destruction of the weld metal. Under the conditions of 10% HCI, zinc was completely dissolved, but the corrosion
intensity of the weld metal did not exceed that of the base metal. Microstructural analysis confirmed the formation
of a uniform dendritic structure of the weld without significant grain growth. It was found that the high
crystallisation rate during laser welding minimises the formation of non-metallic inclusions that can serve as
corrosion sites. It was also confirmed that non-metallic inclusions in the base metal can affect the stability of the
welding process. The scientific novelty lies in proving the high corrosion resistance of laser welds, which
contradicts the common perception of the vulnerability of the joint zone. The relationship between
microstructural homogeneity and corrosion resistance was established. The results of the work were handed over



to DANVIS for practical use. The research is of practical importance for metallurgy, construction, welding and
educational programmes in the areas of Materials Science and Mechanical Engineering.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO0: OunHKOBaHi THYTO3BapHi Npodisti TUIOPO3MipiB 45x45x2 MM, 40x60x1,2 MM,
80x60%x2 MM, BUTOTOBJIEHI METOJIOM JIa3€PHOT0 3BAPIOBAHHS, IPU3HAYEHI [1J11 BUKOPUCTAHHS B OyiBEJIbHUX

KOHCTPYKIIiSIX, 10 €KCILIyaTyIoThCSl Y CEPEefOBUILAX 3 BUCOKUM BMiCTOM XJIOPHUiB

Hasea HTII aHr/1iCBbKOIO: Galvanised bent-welded sections of sizes 45x45x2 mm, 40x60x1.2 mm, 80x60x2
mm, manufactured by laser welding, are intended for use in building structures operating in environments with a
high chloride content

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpumaHi pe3yJabTaTH: Bupobu TexHiyni, Texnonorii, Metogu, Teopii, MeToguyHi JOKyMEHTH, AHaIiTUYHI

marepianu

I'a.TIysb 3aCTOCYBaHHSI: MeTaJlypris, MaTepiaJo3HaBCTBO, OyJiBHULITBO, 3BaPIOBAHHS, BUPDOOHUITBO
apMyBaJIbHUX Ta KAPKACHUX CUCTEM, 1[0 eKCIIJIYaTYIOThCS B YMOBaX arpeCUBHUX CepelOBUIIL, KOHCTPYKLiI HeCcydnx

€JIEMEHTIB, HayKOBO-/I0CJliZlHa pOoOOTa, OCBITHI Iporpamu
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: IMpodini seMoHCTPYIOTH BinCyTHICTh aKTUBHOI KOPO3ii MiCJisi BATPUMKY POTATOM 72 roauH y 5%
pozumHi NaCl. 3a ymoB arpecusHimoro cepenosuia (90% NaCl) Ha 3BapHUX IBaX yTBOPIOETHCS JIMIIIE
IIOBEPXHEBUI HAJIIT, 110 HE BIJIMBAE HA 3arajlbHy MillHiCTh KOHCTPYKLUii. Brius 10% po3unny HCI cipuunHse
PYIHYBaHHS IUHKOBOTO ITOKPUTTS 3i IBUAKICTIO 5-10 MKM /XB, IPOTE CaM 3BapHUI OB 36epirae CTifKicTb 10
KOPO3ii, MOPiBHSIHHY 3 OCHOBHUM MeTajloM. [HyTO3BapHa KOHCTPYKIList TpodifiB 3ab6e3nedye piBHOMipHUI pO3IIOAiT
HaBaHTa)XEHb, a JIA3€PHE 3BAPIOBAHHS CIIPUSIE€ YTBOPEHHIO OJHOPIIHOI MiIKDOCTPYKTYPH, 110 3MEHIIYE PU3UK
JIOKaJsIbHOI Kopo3ii. OnTuMmi3zallisl TEXHOJIOTIYHUX TapaMeTpiB 403BOJIsSIE MiIBULIUTY OBrOBiUHICTb TPOQisiB 6€3

30i7IbIIE€HHS BUTPAT MaTepiany.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: 36inbmenns o6caris Bupo6uuiTea, [lostinmenHs craHy
HaBKOJIMIIHBOTO cepenoBuila, EKoHOMIs eHepropecypcis, EKOHOMIS maTepiatis, JJOCTiI)KeHHS CIIPSIMOBaHE Ha
MiJBUIIEHHS JOBrOBIYHOCTI KOHCTPYKLiH, 3MEHILIEHHS BTPAT MeTaly, BUK1AiB COD Ta BUTPAT HA PEMOHT Yepe3

KOPO3i0, BifITIOBIIHO [0 IIPUHLIMIIIB CTAJIOrO PO3BUTKY.

Bnyius HTII Ha moBKiJjs:

Bnposaas>keHHst HTII: Briposamkeno

ITpakTuyHa peasnizanis HTTI
IToyaTok eramy:
3aKiHYeHHs eTamy:

Crnio>KuBavi NPOAYKILii:

IlepcneKTHBHI PUHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 110 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..

OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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