O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuUMH 061ikoBHI HOMep: 0225U002873
Jep>kaBHuMH peecrpaniiinuii Homep: 0125U001370

Bigkpura

Dara peecrpauii: 12-04-2025

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga erany: JloCip)KeHHSI MAaKpO-Ta MiKpOCTPYKTYpY 3BapHUX 3'€JHAHb OLIMHKOBAHUX IIPO(DiiB OTPUMAaHUX JIa3€PHUM
3BapIOBAHHSM B 3aJIEJKHOCTI Bif] TOBLIMHU METAJy, 1O 3BAPIOETHCS JOCIIiIKEHHS KOPO3iMHOI CTIMKOCTI Ta MOXKJIMBICTh

BMKOPUCTaHHS MPOAYKILii, OTpUMaHOI METO/IOM JIA3KPHOTO 3BapIOBaHHS, TP MiHiMaJIbHIl [0aTKOBii 06pOOLi 30HM 3BapPIOBAHHS
IToyaTok etamy: 02-2025
3akinueHHs erany: 03-2025

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHnaBsenp

HasBa oprasnisanii: ToBapucTBO 3 06MeKeHOI0 BinnoBigaabHicTIo "TexHiyHuil yHiBepcuTeT "MetinBect [osiTexHika"
Kom €IPTIOY /IIIH: 43663468

IlizgmopsaAKOBaHICTS:

Agnpeca: IliBneHHe moce, 6yauHOK 80, M. 3anopixsKs, 3anopi3bkuil p-H., 3anopizbka 0671., 69008, Ykpaina

Tenedon: 380677604954

E-mail: mip@metinvestholding.com

WWW: https://mipolytech.education/

3. Bnacuuk peayabtatiB HIJIKP (nmpoaykiiii)

Ha3sBa opramnisaunii: [IpuBaTHe nignpuemcTso "[aHBic"

Kog, €IPIIOY /IIIH: 31265999

Appeca: Bysn. CeueHoBa, 63 a, M. Mapiynoss, JloHerpka 0671., 87525, YkpaiHa
IligmopsaAKOBaHICTS:

Tenedon: 380629515975

E-mail: office@danvis.ua



Hassa oprasnisanii: ToBapucTBO 3 06MeXeHOI0 BinnoBigapHicTIO "TexHiyHuil yHiBepcuTeT "MetinBecT [osiTexHika"
Kog, €IPIIOY /IIIH: 43663468

Appeca: IliBgeHHe moce, 6yauHOK 80, M. 3an0opixsKs, 3anopi3bKuil p-H., 3anopizbka 0611., 69008, Ykpaina
IligmopsaAKOBaHICTS:

Tenedon: 380677604954

E-mail: mip@metinvestholding.com

WWW: https://mipolytech.education/

4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IlizcraBa a1 MpoBeAeHHs POOIT: 52 - TOTOBIp 3 BiTYM3HIHOIO OpraHisalieio (opranamu Micuesoi pagu, GoHIOM, acoljaljiero,

KOHLIEPHOM TOLIO)
KIIKBK:

Hampsm ¢inaHcyBaHHs: 2.2 - IPUKJIAJHI JOCIiIXKEHHS i pO3poOKU

J>kepena piHaHCYBaHHS

IkepeJio diHaHCyBaHHS: 7722 - KOLUITY IiIMIPHUEMCTB, YCTAHOB, OpraHi3auiil YKpaiHu

dakTuunnii o6csr pinancyBaHHs 3a 3BiTHMH etan: 50.000 TuC. rpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

JlocmimpKeHHs CTPYKTypY Ta KOPO3iliHOI CTIMKOCTI 3BapHUX 3'€AHAHD OLIMHKOBAHUX NMPOQiiB OTPMMaHMX JIa3€PHUM 3BAPIOBAHHSIM

Hasga po6oTH (aHrJI)

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

Pedepar (yxp)

OG6’eKTOM IOCTIJPKEHHS! € 3BapHi MIBM THYTO3BapHUX INPOQiNiB 3 OLMHKOBaHOI CTaji, BUTOTOBJIEHI METOIOM JIa3€PHOrO
3BaploBaHHs. lli mBM BifirpaloTh KJIIOYOBY pOJIb Yy 3a0€3MEYEHHI JNOBrOBIYHOCTI KOHCTPYKLI, IO E€KCILIyaTylOTbCSI B yMOBax
arpecrBHUX CEpeOBUIL, 30KpeMa y OYAiBHULTBI Ta MalIMHOOYAyBaHHI. METOI0 HOCIiIKEHHS 6yJI0 BCTAHOBJIEHHSI OCOOJINBOCTEN
CTPYKTypA Ta KOPO3ilHOi CTIiMKOCTI 3BapHMX 3'€JHaHb, & TAaKOX OOIDYHTYBaHHS MOJKJIMBOCTi BUKOPHUCTAHHS JIa3€PHOTO
3BapIOBaHHsS 6€3 [1O0JATKOBOi OOpOOKM 30HM IIBA IIiCJsl 3BAplOBaHHS. i1 JNOCATHEHHS! METU PO3POOJIEHO METOINUKY OLIHKU
KOPO3iiiHOi CTIIKOCTi Ta IIPOBEAEHO KOMILIEKC JOCiIKEHb CTPYKTYpH Ta NMoBeAiHKU mBiB y po3unHax NaCl ta HCL. V peaynbTarti
JIOCTIiIKeHb BCTAHOBJIEHO, WO Micias 72 roguH ekcrnosutiii y 5% posunHi NaCl moBepxHs IIBa 3aJMIIAETbCS HE3MIHHOIO, 1O
CBiIYUTb [IPO BUCOKY CTiMKiCTb [0 MOMipHOI Kopo3ii. ¥ 90% pozunni NaCl 3a¢ikcoBaHO JI0KajbHi MOMKOIYKEHHSI IOKPUTTS, OJHAK
6e3 pyiiHyBaHHsI MeTasly mBa. B ymoBax zii 10% HCI BinOysiocst moBHE pO3YMHEHHS! LIMHKY, OJHAK iHTEHCUBHICTb KOPO3ii MeTany
IIBA HE IIepEeBUINyBajia IIOKA3HUKIB OCHOBHOTO MeTajly. MIKpOCTPYKTYpHUI aHaji3 migTBepauB (OPMyBaHHS PiBHOMIpHOI
JIEeHIOPUTHOI CTPYKTypHU LIBa 6€3 3HAaYHOrO 3POCTaHHS 3€pHa. BUsiB/IEHO, 10 BMCOKA MIBUAKICTb KpUCTaJi3alii Npu Jla3epHOMY
3BapIOBaHHiI MiHiMi3ye yTBOpDEHHS HEMETAJIEBUX BKJIIOYEHD, SIKi MOXKYTb CIIYI'yBaTU OCEpefKaMy Koposii. Takoxk MifATBEPIKEHO,
1110 HEMETaJIeBi BKJIIOYEHHS] Y OCHOBHOMY METaJli 37jaTHI BIUIMBATH Ha CTabiJIbHICTb 3BapHOro Mpoliecy. HaykoBa HOBU3HA IOJISITaE
y IOBEIEHHi BUCOKOI KOPO3iHOI CTIMKOCTI IIBiB, BUKOHAHUX JIA3€PHUM 3BapPIOBAHHSM, IO CYNEPEYUTh NOLIMPEHOMY YSBJIEHHIO
PO BPa3J/MBICTh 30HU 3'€IHAHHS. BCTAaHOBJIEHO 3B'SI30K MDK MIKPOCTPYKTYPHOI OJHOPIJHICTIO Ta KOPO3iHOMIO CTIHKICTIO.
Pesynpratu po6oru nepepasi [T «JAHBIC» njst mpakTUYHOTO BUKOPUCTAHHS. JJOCHIIPKEHHS Mae€ IMpHUKJafHE 3HAY€HHS IJIs

MmeTanyprii, 6yJiBHULITBA, 3BapIOBaHHS Ta OCBITHIX IIpOrpaM 3a HarpsiMaMu «Marepiaso3HaBCcTBO» i «MexaHiqHa iH>KeHepis».

Pedepar (aHr1)



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% NaCl 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.

Inpexc YIK: 620.193:669; 620.193:669.018.8, 621.791, 669.14: 621.753: 621.791: 624.014.2: 658.5

Kopgu Temarnuynux pyopuk HTI: 81.33.07, 81.35
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykuii (ykp): O1iuHKOBaHi THYTO3BapHi Mpodini TUIopo3mipiB 45x45x2 MM, 40x60x1,2 MM, 80x60x2 MM, BUTOTOBJIEHI
METOJJOM JIa3ePHOT0 3BAPIOBAHHS, IPU3HAYEHI 17151 BUKOPUCTAHHS B OYAiBeJIbHUX KOHCTPYKLISIX, IO €KCILIYyaTyIOTbCS Y

CEPEeNOBUIIAX 3 BUCOKMM BMiCTOM XJIOPUIiB

HasBa npoaykuii (anri): 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

OuikyBaHi pe3ysbTaTi: Bupo6u texHiuHi, TexHosorii, Metoau, Teopii, MeTonuyHi foKyMeHTH, AHalIiTUYHI MaTepianu

T'anysb 3acTocyBaHHS: METAJIypPrisl, MaTepiaJlo3HaBCTBO, OyAiBHULTBO, 3BaPIOBAaHHS, BUPOOHULITBO aPMYBaJIbHUAX Ta KAPKACHUX
CHCTEM, IO €KCIUIYyaTyIThCSl B YMOBAX arpECUBHUX CEPELOBNUII, KOHCTPYKIii HECYUMX €JIEMEHTIB, HAYKOBO-J0CJIiAHA POOOTAa,

OCBITHI Iporpamu

Onuc npoaykuii (ykp): [Ipodini 1eMOHCTPYIOTh BiICYTHICTb aKTUBHOI KOPO3ii MiCJisi BATPMMKHU IPOTSITOM 72 TOOUH y 5% PO3unHi
NaCl. 3a ymoB arpecusHimmoro cepegosuina (90% NaCl) Ha 3BapHUX 1IBax YTBOPIOETHCS JIMIle TTOBEPXHEBUI HAJIIT, 10 HE
BILJIMBA€E HA 3arajibHy MiljHiCTb KOHCTPYKUi. Brimus 10% pozunny HCl cipyuunHsie pyliHyBaHHSI IMHKOBOTO MOKPUTTSI 3i
mBUAKiCTIO 5-10 MKM /XB, IPOTE CaM 3BapHUI 1IOB 36€pirae CTilKiCTb 10O KOpO3ii, IOPiBHSIHHY 3 OCHOBHUM METAJIOM.
I'HyTO3BapHa KOHCTPYKLisl NpodiniB 3ab6e3nedye piBHOMIpHMIA PO3MOiN HABAHTAXXEHbD, A JIa3€PHE 3BapPIOBAHHS CIIPUsIE
YTBOPEHHIO OJJHOPiZHOI MiIKPOCTPYKTYPH, 110 3MEHIIyE€ PU3UK JIOKAJIbHOI KOpo3ii. OnTuMisalisi TEXHOJIOrYHUX IapaMeTpiB

JI03BOJISIE MiIBUIIATY IOBrOBIYHICTb IpodiniB 6€3 36i/bIIeHHs] BUTPAT MaTepiaiy.

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTk HTII: 36inbpmeHHs 06CsriB BUpOGHUIITBA, [10JTiNIIeHHs CTaHy HaBKOJIMITHbOTO
cepepoBuia, EkoHomis enepropecypcis, EkoHoMis Mmarepiaris, [JOCIiIKeHHs CIIPSIMOBAHE Ha MMiABUILEHHS JOBrOBIYHOCTI
KOHCTPYKLIiA, 3MEHIIEHHS BTPAT MeTaiy, BUKAiB CODO Ta BUTPAT Ha PEMOHT Yepe3 KOPO3ilo, BiIMOBIAHO 40 MPUHLMIIIB CTaJI0r0

PO3BHUTKY.

Crapgis 3aBepmenocti HTII: 3sit no HIJKP, JocnigHui 3pa3ok
Bruposaaskenns HTII: BuposamxeHo

CTpOKH BIPOBaJKEHHS.

Bupo6nuk npoaykuii: I1I1 "JIansic”

Cro>KHBayi NpoayKii:

IlepcrieKTHBHI pUHKH:



IIpaBa iHTeseKTyas1bHOI BJIAaCHOCTI: 3a Jorosopamu, B VkpaiHi, 3a KOpoHOM

®opmu Ta yMOBH nepegadi NpoAyKILii: JOCTYII 32 3aIIUTOM
7. Bi6siorpagiyHuii onuc

8. 3BiTHa JOKyMeHTaIis

KinbKicTh CTOPiHOK B 3BiTi: 89
Moga 3BiTy: YKpaiHCbKa

KinpkicTs daiinis y 3BiTi: 1
9. 3aKJII0YHI BiOMOCTi

IlepeJiik 0Ci6O-BHKOHABIIiB
Boiiko Irop OsnekcangpoBuy (K. T. H., JO11.)

[MTamuHCceKU Bonogumup Bikroposny (I.T.H., 1011,.)

KepiBHHK opraHisamii:
IMoBaxkHuit OnexkcaHnp CraHiciaBoBuY (I.e.H., mpodecop)
KepiBHHKH pOGOTH:

Kyxap Bonopumup BaseHTHHOBUY (1. T. H., Ipodecop)

KepiBHHK Bigziny peecTpanii HayKoBoi AisabpHOCTI
VYKpIHTEI

Opuenko T.A.



