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1. BusHayeHH4 BIIJINBY €EHEPrOCnNJIOBUX napaMeTpiB TEXHOJIOTI1 3BAPIOBAHHA TEPTAM 3 HepeMiU.IYBaHHHM Ha

CTPYKTYpHI IIEpETBOPEHHS B 30Hi 3'€ THAHHS

2. Determination of the influence of energy-power parameters of friction stir welding technology on structural
transformations in the joint zone

Pedepar:

1. MeTta po60oTu - OOTpyHTYBaHHS BUOOPY €HEPTOCUIJIOBUX NTaPAMETPIB TEXHOJIOTIi 3BapIOBAHHS TEPTSIM 3
nepeMillyBaHHSM alOMiHIEBUX CIIaBiB AMr 32 CTPYKTypPHUMM IIE€PETBOPEHHSIMHU B 30Hi mBa. O6'€KT JOCTiIKeHb —
IIpOLIeCH 3BapIOBaHHsI CIJIaBiB 6€3 3MiHM arperaTHoro crasy. [IpengMeT nocifKeHb — [IpoLecUu CTPYKTYPHUX
[IepeTBOPEHb B CIIaBaX AMT IIpU 3BapIOBaHHI TEPTSM 3 IEPEMIIIyBaHHSIM. MeTOIY LOCIIIKEHb: OJIs1 LOCIIiI>)KEHHS
[IPOLIECiB CTPYKTYPHUX II€PETBOPEHb IIPU PO3POOLIi IPOMO3ULiH 110 YIOCKOHATIEHHIO TEXHOJIOTii 3BaploBaHHS

TEPTSIM 3 [IEPEMILTYBaHHSIM aJIOMiHi€BUX CIJIaBiB BUKOPUCTaHI METOIUKY BUMIPIOBaHHS TEMIIEPATYPH, OLIHKA



TEIJIOBOI €HEPTii i CUM NPUTHUCKAHHS iHCTPYMEHTY [0 3arOTiBKU. B po60Ti BUKOpUCTaHi MeTOIU
MIKPOCTPYKTYPHOTO Ta PEHTT€HOCTPYKTYPHOT'O aHaJIi3y, 0 BU3HAYEHHIO MEXaHiYHUX BJIACTUBOCTEH (Ha PO3THT,
TBEPJiCTb Ta MIKPOTBEPAICTb). B nuceprauii HaBeJeHe HOBe PillleHHs aKTyaJbHOI HAYKOBO-TEXHIUHOI 3a7,a4i BUOOPY
rapameTpiB 3BapIOBaHHS TEPTAM 3 IIEpEMIllyBaHHAM CIIJIaBiB AMI Ha OCHOBI aHaIi3y CTPYKTYPHUX IEPETBOPEHB IIif,
Ii€lo iIHCTPYMEHTA, 1110 3abe3Ieyye BUCOKY SIKiCTh 3BAPHOTO 3'efHAHHS. [JoBeZieHa paljioOHalIbHICTh MiIBULIEHHS
IIBUJIKOCTI 06epTaHHs iHcTpyMeHTa (1o 1600 xB-1) npu noHmwKeHHi cuu ioro nputuckanHs (no 580 H) 3a
po3paxyHKaMu eHeprii akTuBallii nepexopny criaBy AMr5 (npu 3'efHaHHI IJIACTUH TOBIIMHOIO 1,85 MM) B
HaJIUIACTUYHUM CTaH. BCTaHOBIIEHO, 1110 3a TeMIlEpaTyp 3BapioBaHHA 0,7:0,8 TeMneparypu coJlifgyc criaBy AMr,
MOJYKJIMBO YIIPaBJISATU MpoliecaMy HakonuyeHHs nedekTiB 6yoBY Ta iX aHIrissii BapiloBaHHSIM eHeprocujioBUMU
napameTpami (putruckaHHam 275 H ta mBupxicTio obepranHs 1600 06 /xB). Briepie po3po6seHo i BIPOBaIKEHO
METOJIMKY BU3HAYE€HHS ONTMMAJIbHOTO CIiBBiIHOIIEHHS! €HEPrOCUJIOBUX MapaMeTpiB, pajiiyca 3aljeurKa
iHCTpyMeHTa Ta TOBILIMHU 3BaplOBAHOTrO yiMcTa AMT, siKa 3a6e3reuye OTpMMaHHS MiJBUIEHUX MEXaHIYHUX

BJIACTMBOCTE! 3BAPHOTO 3'€IHAHHSI.

2. The purpose of the work is to substantiate the choice of energy-power parameters of friction stir welding
technology of AMg aluminum alloys by structural transformations in the weld zone. The object of research - the
processes of welding alloys without changing the physical state. The subject of research is the processes of
structural transformations in AMg alloys during friction stir welding. Research methods: to study the processes of
structural transformations in the development of proposals for improving the technology of friction stir welding of
aluminum alloys used techniques for measuring temperature, estimating thermal energy and the force of pressing
the tool to the workpiece. The methods of microstructural and X-ray diffraction analysis are used in the work to
determine the mechanical properties (tensile, hardness and microhardness). The dissertation presents a new
solution of the current scientific and technical problem of choosing the parameters of friction stir welding of AMg
alloys based on the analysis of structural transformations under the action of a tool that provides high quality
welded joints. The rationality of increasing the speed of rotation of the tool (up to 1600 rpm) by reducing its
clamping force (up to 580 N) according to the calculations of the activation energy of the transition of AMg5 alloy
(when connecting plates with a thickness of 1.85 mm) to the superplastic state. It is established that at welding
temperatures of 0.7 : 0.8 of the solidus temperature of the AMg alloy, it is possible to control the processes of
accumulation of structure defects and their annihilation by varying the energy-power parameters (pressing 275 N
and rotational speed 1600 rpm). For the first time, a method was developed and implemented to determine the
optimal ratio of energy-power parameters, the radius of the tool shoulder and the thickness of the welded sheet
AMg, which provides improved mechanical properties of the welded joint.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiaIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IIpizBume Im'a Ilo-6aTbKOBI:
1. BakyzneHnko Irop OsekcinoBuy

2. Vakulenko Igor O.

KBasigikamis: 1. 1. n., 05.16.01
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. KBacHuupkuii B'suecnas GenopoBud

2. Kvasnytskyi Viacheslav F.

KBasigikanis: 1. 1. u., 05.03.06
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS OPUAUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. bepexxnuit CraHicyas [leTpoBud

2. Berezhnyi Stanislav Petrovych

KBasigikamis: k.1.1., 05.03.06

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. etunin Cepriil BikTopoBruy

2. Shchetynin Sergij Viktorovych

KBasigikanis: 1. 1. 1., 05.03.06
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasstiHHS:

ImentTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3ak1104Hi BiZOMOCTI

ByacHe IlpizBuie Im's ITo-6aThKOBI

TOJIOBH pajgu

BiiacHe IIpizBuine Im'sa ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acimaHHi

BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

Peectpartop

€dpemenko Bacuinb 'eoprieBuy

€dpemenko Bacuib 'eoprifioBud



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




