O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0225U001363

Jep>kaBHUH peecTpauiliHuI HOMeP: 0122U000835

Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peecrtpamnii: 30-01-2025

II. Etran BukoHnauus JiP
Homep eramny: 1

HasBa €Tamy: Po3pobKa i 1oCipKeHHs! pOOOTOTEXHIYHOI CUCTEMU J1JIs peatisallii aAuTUBHOI TEXHOJIOTii

BUT'OTOBJIEHHA 6ypOBOFO iHCTPYMeHTy 3 BUKOPUCTAaHHAM IIPOLECY €JIEKTPOAYTOBOTO HAIlJIABJIEHHS
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka i jocinkeHHs: poO0TOTEXHIYHOI CUCTEMU [J1s1 peaisaliii afuTHBHOI TEXHOJIOTii BUTOTOBJIEHHS 6YPOBOTO

iHCTPYMEHTY 3 BUKOPUCTAHHSIM IIPOLECY €JIEKTPOLYrOBOTrO HalJIaBJIE€HHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development and research of a robotic system for the additive technology implementation of well drilling tools
manufacture using the process of electric arc surfacing

Pedepat yKpaiHCBKOIO:

O6'eKT IOCIiIPKEHHA-TIPOLLEC aJUTUBHOTO BUTOTOBJIEHHS IIPOTOTHUIIIB 6YPOBOTO iHCTPYMEHTY i3 BUKOPUCTAHHSIM
TEXHOJIOTiI eJIEKTPOIyTOBOrO HaIJIaBJIe€HHS. MeTa po60TH-PO3POOUTH Ta JOCIIIATH aJalITUBHY POOOTOTEXHIYHY
cucTeMy, IpU3HAYEHY [J1s1 aBTOMATH3aLlil aUTUBHOI TEXHOJIOTii BUTOTOBJIEHHSI IPOTOTUILY 6YPOBOTO iHCTPYMEHTY
3a IOIIOMOT0I0 [IPOLeCy €JIeKTPOLyroBoro HanaBiaeHHI-WAAM ("Wire and Arc Additive Manufacturing"). ITicis
3aBepIlIeHHs 60M0BUX il IOCTaHe BaXJIMBE NUTAHHS BiJIHOBJIEHHSI JKUTJIOBOrO (POHY Ta iHPpacTpyKTypHu. [Ipu
3BeJI€HHIi 6araToNnoBEepX0OBUX Oy IiBeJIb IMPOKO 3aCTOCOBYIOTHCSI (PYHAAMEHTHU Ha Naisx. OCHOBHUH CIIOCi6 OypiHHSA
CBEPIJIOBUH IIif 1ajii — 1ie 06epTa/lbHE IIHEKOBE OYPiHHS, IIPY SIKOMY 3PYIHOBaHA NOPO/A JOCTABISIETCS 3i
CBEPAJIOBMHY Ha MTOBEPXHIO CIeLiaIbHAM TEXHOJIOTIYHUM OYPOBUM iHCTPYMEHTOM — IMIHEKOM.TOMY BaXKJINBO
IIOCTIMHO i CBO€YACHO BiIHOBJIIOBATY KiJIbKICTb i HOMEHKJIATYPy OypOBOTO iHCTPYMEHTY, 10 MOKHA JJOCSTTH
BIIPOBAIPKeHHIM WAAM anuTUBHUX T€XHOJOTi. CTBOPEHO MAaKeT POOOTOTEXHIYHOI CUCTEMU, IPU3HAYEHOI 17151
WAAM BUTOTOBJIEHHSI OypOBUX LIHEKIB Ha OCHOBI ix CAD mogereii. [Ipu ekcriepuMeHTaIbHUX JOCTiIKEHHSIX
OTPUMAaHO JJOCTATHbO BUCOKY TOUYHiCTb WAAM BUTOTOBJIEHHS ieTajlell 3 TOXMOKOIO, 110 He nepesuiye + 0,3 MM 110
BigHOMmEeHH!O 10 3anaHoi CAD Mogei. Pe3ynbTaTu MexaHiYHUX BUNIPOOYBaHb 3pa3KiB CBig4aTh PO Te, 10
HAIUIaBJIEHN MeTajl Ma€e JOCTAaTHbO BUCOKI OKa3HMKHU YAAPHOI B SI3KOCTi Ta MilJHOCTi. 32 OTPMMaHUMU HayKOBO-
TEeXHIYHMMU pe3yJbTaTaMU MiJrOTOBJIEHO peKOMeHallii 1010 ocobnrBocTeil peanizauii WAAM anuTrBHOI
TEXHOJIOTii 3 BUKOPUCTAHHSIM IIPoLieCcy pOOOTU30BAHOTO €JIEKTPOAYTOBOrO HAILJIABJIEHHS Ta CPOPMOBAHO 3arajabHy
MeToauKy WAAM BUTOTOBJIEHHS TEXHOJIOTTYHOTO 6YPOBOTO iHCTPYMEHTY 3 MiIBULIEHUMU MEXaHIYHUMU
BJIACTMBOCTSIMU. 3aCTOCYBaHHS pO3p00JIeHOi pOOOTOTEXHIYHOI CUCTEMHU [I03BOJISIE FAPAHTYBATU BUCOKY SIKICTh
WAAM BUTOTOBJIEHHS GYPOBOIO iHCTPYMEHTY 3a PaXyHOK aJJallTUBHOTO K€PYBaHHS PEXKUMOM €JIEKTPOLyTOBOIO

HAIJIaBJIEHHS TA JOTPUMAHHS BUCOKOI TOYHOCTI BifiIIpalifoBaHHs TPAEKTOPIL.

Pedepar aHIJIiHCBKOIO:

The object of research is the additive manufacturing process of well drilling tool prototypes using the electric arc
surfacing technology. The general purpose of the project is to develop and investigate an adaptive robotic system
designed to automate the additive technology well drilling tool prototype manufacturing using the electric arc
surfacing process - WAAM ("Wire and Arc Additive Manufacturing"). After the hostilities end an important issue
will arise regarding the housing stock and infrastructure restoration. Pile foundations are widely used in the
construction of multi-story buildings. The main method of drilling wells for piles is rotary auger drilling, in which
the destroyed rock is delivered from the well to the surface by a special technological drilling tool - an auger.
Therefore, it is important to constantly and timely restore the number and range of drilling tools, which can be
achieved by implementing WAAM additive technologies. A model of a robotic system designed for WAAM
manufacturing of drill augers based on their CAD models has been created. Experimental studies have yielded a
sufficiently high accuracy of parts WAAM manufacturing with an error not exceeding + 0.3 mm relative to the
given CAD model. The results of samples mechanical testing indicate that the welded metal has sufficiently high
impact toughness and strength. Based on the obtained scientific and technical results, recommendations have
been prepared on the features of implementing WAAM additive technology using the robotic arc surfacing
process, and a general WAAM methodology for manufacturing technological well drilling tools with increased



mechanical properties has been developed. The use of the developed robotic system allows us to guarantee high
quality WAAM manufacturing of well drilling tools due to adaptive control of the arc deposition mode and
compliance with high accuracy of trajectory working out.

Imperc YIK: 621.791.75; 621.791.947.5, 658.562.3, Po3po6Ka i 1oCIiIKeHHSI pOGOTOTEXHIYHOI CUCTEMU [JIst

peasizallii aAUTUBHOI TEXHOJIOTil BUTOTOBJIEHHS OYpO

Koau TemaTHyHHX PyOPHK: 81.35.15, 81.81.21
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InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: EkcriepuMeHTasIbHa MOJIETIb (MAaKeT) POGOTOTEXHIYHOI CUCTEMM IS peastisaii
aIlUTUBHOI TEXHOJIOTii BUTOTOBJIEHHS OYPOBOTO iHCTPYMEHTY 3 BUKOPHUCTaHHSM IIPOLECY €JIEKTPOIYTOBOTO
HaruiaBjeHHs. PekoMeHparlii momo ocobnuBocTeil peanizanii WAAM aguTUBHOI TEXHOJIOTII BUTOTOBJIEHHSI
TEXHOJIOTIYHOr'0 6YPOBOTO iHCTPYMEHTY 3 BUKOPUCTAHHSIM IIPOLieCy pOOOTHU30BAHOIO €JIEKTPOLYTOBOTO

HarljiaBJIEHHA.

Hazpa HTII anrsiiicbKo0: Experimental model of a robotic system for implementing well drilling tools
additive manufacturing technology using the electric arc surfacing process.Recommendations on the features of
technological well drilling tools WAAM additive manufacturing technology implementing using the robotic electric
arc surfacing process.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnu, yepe3s saki HTII He 6ysio cTBOpeHO:
OTrpumaHi Pp€3yJIbTaTH: Bupobu TexHiuyHi, METOAMYHI JOKyMEHTH

l'asy3b 3acToCcyBaHHS: OtpyMaHi pe3ysbTaTy HAyKOBUX JOCJIKEHb MOXKYTb O6YTH BUKOPUCTaHI ISt
CTBOPEHHS IiNbHULL POO0TH30BaHOr0 WAAM BUTOTOBJIEHHS €Talel i IHCTPYMEHTY, 110 BUKOPUCTOBYIOTLCS B

MaIMHOOYyBaHHi, OyiBeJbHil, 3a1i3HUYHIN i €HepPreTUYHIl ranyssx.
PeecTpaiifiHuil HOMep KapTKH Te€XHOJIOT1ii:

Onuc HTII: Jo CKJIaJly eKCIIepUMEHTAJIbHOI MOIesli POGOTOTEXHIYHOI CUCTEMU BXOAUTH ITPOMUCIIOBUN
3BapIOBaJIbHUI pOOOT, 06€PTaNbHNAY MAHIIYJISITOP 3arOTOBKU (IIO3ULIIOHEP), KOMILJIEKT 3BapPI0OBAJIbHOTO JYTOBOTO
06JIa[IHaHHSI Ta CEHCOPHI MificucTemMy, NprU3HayeHi 711 KOMIIEHcallii TeXHOJIoriyHuX 30ypeHb. Ha 6asi
€KCIIEpMMEHTAJIbHOI MOJIeJli CUCTeMU MOXKYTb OyTH CTBOpPeHi HinbHUL poboTuzoBaHoro WAAM ("Wire and Arc
Additive Manufacturing") BUTOTOBJIEHHS YY1 PEMOHTY T€XHOJIOTIYHOTO 6YPOBOI0 iHCTPYMEHTY 3 IMiBULLEHUMU
MEXaHIYHVMMU BJIACTUBOCTSIMU.PeKOMeHaallii BKIII0YalOTh B C€6€ TEXHOJIOTIYHY KapTy MOIIAPOBOrO HAIlJIABJIEHHS
p0o6040i YaCTMHU GYPOBOTO IIHEKA, 110 Nepedayae HalaBIeHHs CleliaJbHOrO 3HOCOCTIMKOro Mmapy Ha OCTaHHIX
IIPOXOJAXx, Ta 3arajlbHy METOJMKY POOOTU30BaHOTO 3D «APyKy» 6YpOBOrO TEXHOJIOTIYHOTO iHCTPYMEHTY METOLOM
WAAM. OcHOBHI nnepeBaru 3anporoHOBaHOTO HAYKOBO-TEXHIYHOIO PillIEHHS: TIOKPAILEHHS eKCIUTyaTaliiHIX
XapaKTePUCTUK OYPOBOTO iHCTPYMEHTY 3a PAaXyHOK 3MillHEHHSI PO60YMX KPOMOK Ta 3HAYHUI 3arajibHUN PiBEeHb

THY4KOCTI i aBTOMaru3allii mpouecy.
ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Minsumennsa asromaTusanii BUPOGHNYMX POLIECIB
Bnyins HTII Ha moBKiJLs:
BnposagskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcrieKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HafAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:



HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeH1iaIbHUH 0OCST IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):
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