PELIEH3I
Ha aucepTauiiHy poboTy
Ycrumenka Ilasna Pomanosuua
Ha TemMy «HarpysxeHo-nedopmMoBaHuii cTaH 3BApHUX 3’ €IHAHD 3@ €JIEKTPOAMHAMIYHOT
00pOOKMY», 110 Tpe/ICTaBIeHa Ha 3100y TTs CTyIeHs gokTopa dimocodil
B rajly3i 3HaHb 13 — MexaHi4uHa iHxeHepis
3a cneuianbHicTiO 131 — [Npukinanna mexaHika

AKTYaJIbHICTh TEMH JAHCePTALiT.

EdextuBnuii po3BUTOK aepoKocMiuHOI, CyAHOOYAiBHOI, aBTOMOOIIBHOT Ta IHIIHX
rajysei NnpoMHCIOBOCTI BUMArae IMiJBUILEHHS HaJIIHOCTI, HECYUYOi CIIPOMOKHOCTI Ta
€(DEeKTUBHOCTI POOOTH eJIeMEeHTIB KOHCTPYKLil, 10 3a0e3neduyeTbcs 3aCTOCYBaHHSM
CydaCHHMX MarepiamiB, sIKI XapaKTepHU3YIOThCS BHCOKOK IMMTOMOIO MILHICTIO Ta
KOPO3IHHOIO CTIMKICTIO, @ TaKOXX BHCOKHMH XapaKTEPUCTHKAMM SKOCTi 3BapHHX
3’€/HAaHb €JIEMEHTIB KOHCTPYKLi#. ToMy mMepcreKTHBHICTh 3aCTOCYBAaHHS CIJIABIB Ha
OCHOBI QJIIOMIHIIO JUIsl BUTOTOBJICHHSI €JIEMEHTIB KOHCTPYKLIN He BMKIMKAE CYMHIBIB.
OnHak, I1IMpOKEe 3acTOCYBaHHs TaKMX MarepiajliB  CTPUMYEThCS  MpobieMaMu
3a0e3reyYeHHs PIBHOMIIIHOCTI 3BapHUX 3'€/lHAHb OCHOBHOMY MeTasly. XapaKTepHCTUKH
MILHOCTI, HaJIMHOCTI Ta Hecy4dol CIPOMOXXHOCTI €JIEMEHTIB 3BapHMX KOHCTPYKLIiH
noB’sa3aHl 31 cneuudikoro GopmyBaHHs HanpykeHo-aedopmoBanoro crany (HJIC) B
npoueci 3BaploBaHHs, KWW (OPMYETBhCS MiJl BIUIMBOM HEPIBHOMIPHOTO HArpiBY MpU
JYTOBOMY 3BaplOBaHHI, HAasBHICTIO 3aJIMIIKOBUX HAIpPYXEHb PO3TATY. 3alUIIKOBI
HaIPY>KEHHsS Ta 3BaproBallbHI Jegopmauii Mpu3BOIASITh MO BIIXHUIJICHHS F€OMETPUUHOT
(GopMu 3BapHUX KOHCTPYKUIH Bif 3amanoi. OOHUM i3 Cy4acHHMX [E€PCIEKTHBHUX
cniocobiB perymoBaHHs HJIC 3BapHux 3’eHaHb € ejgekTpoauHamiuHa oopobka (E/10),
sKa J03BoJisgs€ c(OopMyBaTH B 3BApHOMY IIBI Ta HaBKOJOLIOBHIA 30HI 3aJIMILIKOBI
HaIlpy>KeHHsSI CTUCKY, IO MIJBUUIYE HeCydy CIIPOMOXHICTh Ta HaIIHHICTh 3BapHHUX
3’€lHaHb. 3aCTOCYBaHHS EKCIIEpUMEHTAIbHUX METOJIB BHU3HAYEHHS KOMIIOHEHT
sanmiikoBoro HJIC koHeTpykuUil XapakTepu3y€eThbCs BHCOKOIO BapTiCTIO, BHUMAarac
BUKOPUCTOBYBATH PYHHIBHI METOAM Ta HE JIO3BOJISIE OTpUMaTH 3HAUYEHHS BCIX
komnoneHtT HJIC, a HasiBHI B JiTepaTypl BIAOMOCTI II0J0 BIUIMBY PEXKUMIB Ta YMOB
npoBeaeHHss EJIO 3BapHuX 3’€lHaHb CIUIaBIB HAa OCHOBI alllOMIHIIO HE JOCTaTHbO
CUCTeMATHU30BaHI 1 MalOTh po3pizHEHUU Xapaktep. Lle cBIAUMUTBL MPO aKTyaslbHICTh Ta
CBOEYACHICTH TEMH MPEeJICTABICHOI AUCEPTALIHHOI pOoOOTH, sIKa Ma€ sIK HayKOBHH, TaK I
MPaKTHYHUN IHTepec Ta CIpPsSMOBaHAa HA CTBOPEHHS MaTeMaTHUYHOIO METOJY OLIHKH
HJIC 3BapHux 3'emHaHb, 110 (OPMYETHCS MPH 3aCTOCYBAHHI JMHAMIYHOI CKJad0BOT
eJIEKTPOJMHAMIYHOT OOPOOKH.

[Tpo axkTyasibHICTh TeMU pOOOTH CBIAUMTH TAKOX 11 3B’S30K 3 TEMaMU HAayKOBHUX
JIOCIIIPKEeHb, 30KpeMa BUKOHAHUX 37100yBaueM Ha Kadeapi IMHAMIKH 1 MIHOCTI MallWH
ta onopy matepianis KIII im. Iropst Cikopcekoro "JlocnmiukeHHs JIMHAMIKH, CTIHKOCTI
pyxy Ta BIOpPOMILIHOCTI €JIeMEHTIB MAIIHHOOYIIBHMX |1 eHepro-MamuHoOy/1IBHUX
koHcTpykuLii" (IepkaBuuil peectpauiituuit Homep: 0116U006244) Ta crniibHUX
HAYKOBMX JIOCJiDKeHb y pamkax Jlorosopy mnpo cmibnpaio mik KIII im. [rops
Cikopcbkoro Ta IHctutyTy enektposBaptoBanns iM. €.0. Ilatona HAH VYkpainu
(NeJ10001.01/7000.02/65/2020 Bix 30.12.2020 poky) "lligBuiueHns HauiiHOCTI Ta
JIOBFOBIYHOCTI €JeMEHTIB KOHCTPYKLiHM aBialiiiHOi Ta KOCMIUHOI TEXHIKM Ha OCHOBI
PO3BUTKY  aBTOMAaTH30BaHMX  METOMIB  Jia3epHOi  AIarHOCTHKH i TexHoJorii




€JIEKTPOJMHAMIUYHOT OOpOOKH Ta peryJroBaHHs HaNpyXeHO-Ae(pOPMOBAHUX CTaHIB
3BapHuX 3’c¢aHanb" (epxaBHuil peectpauiitauii Homep: 0117U001182), "Ilposenenns
KOMILIEKCY JOCIIKEHb 1 pO3pO0Ka HOBUX TEXHOJIOTIH 3MIIIHIOKOYHUX 00pOOOK 3BAPHUX
3’€/IHaHb IMITYJIbCHUMU €JIEKTPOMAarHiTHUMHU IOJISIMH, OMITHKO-EJIEKTPOHHUX METOJIIB 1X
OEe3KOHTAaKTHOI MiarHOCTUKKW Ta [EePCIEeKTHBHUX KOHCprKuiﬁ [1IEPETBOPIOBAHOIO
00’eMy, 110 afanToBaHi A0 YMOB KocMidHOro npocropy" (JlepixaBHuii peectparmiinuii
Homep: 0122U001194). HayxoBi  fgocnifKeHHS BHUKOHaHI  3100yBavem i
KepiBHULUTBOM Mpodecopa kadeapn AMHAMIKH | MIIIHOCTI MaIIWH Ta OMopy marepiajin
J.T.H., npo¢. FO.M. Cunopenka.

Ouinka  OOIPYHTOBAHOCTI  HAYKOBHMX  pe3yJabTaTiB  aMceprauii,  ix
AOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBHU3HA pe3yJbTaTiB JAUCEPTALIMHOrO JIOCHIJDKEHHS IIOJiIrae B
HaCTYIHOMY:

Bnepme crBopenunit marematuuHuid Metoa Bu3HaudeHHs HJ/IC 3BapHux 3'enqHanb
altoMiHieBOro cruiaBy AMro, mo (GopMyeTsest micisi 3aCTOCYBaHHS YJIapHOT CKJIaJ0BOT
eJIeKTPOAMHAMIYHOT 0OpOOKH.

[3 3acTocyBaHHSIM CTBOpPEHOro 37100yBadeM pPO3paXyHKOBOT'O METOJY BHU3HAUYCHHS
H/IC, pe3ynbTaTiB BIIaCHUX €KCIIEPUMEHTAJIbHUX MOCHIIKEHb BIEpIIe BCTAHOBIEHUN
BIUIUB TE€OMETPUYHOI (OPMU eNeKTpoJa-yJapHUKa Ta MIBUJAKOCTI HOro yjaapHOI
B3a€MOJIIT 3 MOJEIBHHUM CTUKOBUM 3BapHUM 3’€QHaHHSIM 31 cruiaBy AMré6 Ha
¢hopmysanus HJIC 3Bapnoro 3’eqnanus npu EJ1O.

3100yBaueM BIlepllle 3arpoliOHOBaHA PO3paXyHKOBAa METOJMKA OLIHKW BIUIMBY
nmpomi>kHOT MijHOT minkiaankyd Ha ¢popmyBanHs HJIC, piBeHb 3alIMIIKOBHUX HaIpyKeHb
Ta rmoBepxHeBe JiehopMyBaHHsI 3BapHUX 3'€qHaHb 31 criiaBy AMro6 micns EJ1O.

Brepuie orpumMaHi 3aKOHOMIPHOCTI 3MiHM Yacy TPHUBAJIOCTI KOHTAKTy MIK
eJeKTPOAOM-YIAPHUKOM, IO PyXa€ThCs 31 WIBUIKICTIO 5 M/C, Ta MOAEIbHUM CTUKOBHM
3BAPHUM 3'€/IHAHHSIM, TJIUOMHU BM'SSTUHM B MOJEJIBHOMY 3pa3Ky Ta BEJIMYHHHU
e(peKTUBHUX JIACTHYHHUX JedopMalliii Ha HOTro JTULBOBIN 1 TUIBHIN MOBEPXHAX B310BK
JiHIT 00poOKH 3 ypaxXyBaHHSIM BEJIMYMHM [MOYATKOBUX HAIPY>KEHb PO3TATY MOJEILHOIO
3'eiHaHHs. BcTaHOBIIEHO, 110 BeNWYMHA PajlyCy BM’ SITUHU IPU LbOMY 3aJMILIAETHCS
HE3MIHHOK, a 3aKOHOMIPHOCTI 3MIHM Yacy TPHUBAJIOCTI KOHTAKTy OIIMCYIOTh 3a
JIHIMHUM 3aKOHOM.

3a pesyjbTaTaMH €KCIIEPUMEHTAIbHUX JOCIII)KEHb BIIeplle BCTAHOBJICHUH BIUJIMB
temnepatypu B mporeci EJIO 3BapHOro 3'eqHaHHs aniomiHieBoro cruiapy AMr6 Ha
dhopmysanus HJIC.

HaykoBa HOBM3Ha cHOpMYJIbOBaHa 3pO3yMino, 3 PO3KPUTTAM cyTi. [lonoxents
HayKOBOI HOBU3HHM BIMOBIZAIOTH MOCTABICHUM 3aBJaHHAM HayKOBOI poOOTH.

OGIpyHTOBAHICTh Ta JOCTOBIPHICTH OCHOBHMX HAayKOBHX IOJIOXKEHb, BUCHOBKIB I
peKoMeHalii poOOTH BU3HAYAETHCS HACTYITHHUM

- BHKOPUCTAaHHSM y pOOOTI mMpaub BH3HAHMX y4YeHHMX 1 QaxiBuip y ramysi
MPUKJIATHOT MEXaHIKH;

- Bepudikaniero Ta 106poto 361XKHICTIO pe3y bTaTiB aHATI THYHO-PO3PaXyHKOBHX |
eKCIIepUMEHTAIbHUX JTOCI1IKEHD;

- 3aCTOCYBAaHHSIM aBTOPOM CydYacHHMX anpoOOBaHMX METOAIB Ta METOJMK
eKCIIepUMEHTAILHOTO BH3HAUYEHHs PiBHS 3aJMILIKOBHX HAIPYXXEeHb, 30KpeMa METOIy
CIIeKJI- 1HTep<j)ep0MeTp11 pe3yJibTaTaMi MeXaHIYHUX BI/IHpO6yBaHI) peanbHUX 3pPa3KiB.
[lpy BUKOHAHHI aHATITUYHUX PO3paxyHKiB 3aCTOCOBAHI METOIH CKIHYEHHUX EJIEMEHTIB,




HaMEHWMX  KBaApaTiB, CTaTUCTHUYHOI OOpPOOKH  eKCIEepUMEHTAIIbHUX  JaHMX,
perpeciiHuii aHamiz;

- 3HaYHUM OOCSIrOM OTPUMAHUX UUISIXOM TMPOBEACHHS MPSIMHUX €KCIIEPUMEHTIB
EKCIIEPUMEHTAJIbHUX JIaHUX;

- HasBHICTIO YHUCJEHHMX myOJikamii y ¢(axoBUX BHIAHHIX Ta amnpoodarliero
OCHOBHMX pe3yJIbTaTiB pOOOTH Ha BCEYKPATHCHKUX Ta MIXKHAPOJIHUX KOH(PEPEHIIisX.

OTtpumaHi aBTOPOM TEOPETHYHI 3aKOHOMIPHOCTI MIATBEPIPKEHI HOCIIIHKEHHSIMU
peanbHMUX 3pa3kiB. BoHM He MalrOTh MPOTHUPIY 3 ICHYIOUMMH TEOPETHUUHUMU YSIBJICHHSIMH
Ta HAaKONMUYEHUM JOCBiIOoM. HaykoBi TMOJIO)KeHHS, BHCHOBKH 1 peKoMeHaallil
Y3rO[DKYIOTBCS 3 ICHYIOYMMM  KOHUEMNLIAMU. X JIOCTaTHS  OGIPYHTOBAHICThb
MIATBEP/KYETHCS BUBHAHHSM Ha BIIOMHUX MIXKHAPOIAHUX KOH(EPEHIsX 3 MPHKIaTHOT
MEXaHIKH, 3BaplOBaHHS 1 CIIOPIAHEHUX TEXHOJIOTIH.

TakuM 4YMHOM, OCHOBHI pe3yJIbTaTH MPEACTaBICHOI0 HAayKOBOIO JOCIIKEHHS €
JOCTOBIPHUMM Ta OOIPYHTOBAaHWMH, IO MIATBEPIKYETHCS BEIMKUM  00CSIroM
NpOBeJIeHUX JOCHi/DKeHb. HaykoBi MOJIOXKEHHsI, BUCHOBKM 1 peKoMeHaawlil, Lo
chopmynboBaHi y nucepraliii, BianoBizatoTh BciM BuMoram MOH VYkpaiuu wmojo
JUcepTaliftHUX pooiT.

Omxe, B aucepTaliiHiii poOOTI MoCTaBlIeHe HAayKOBE 3aBJAHHs IIOAO PO3POOKH
matemaTHuHoro merony BusHaueHHs HJIC 3BapHux 3'eqHaHb, 10 (DOPMYETHCS MPH
3aCTOCYBaHHI JUHAMIYHOI CKJIaJIOBOT eJIEKTPOAUHAMIYHOT OOpOOKH, BHUKOHaHE B
MOBHOMY 00cCsi3i, 3100yBad TOBHOIO MIpOIO OBOJIOJIB METOJOJOrIE HAayKOBOI
TiSITBHOCTI.

Ouinka 3micty aucepraumii, i 3aBeplIeHicTh Ta JOTPHUMAaHHSA NPHHUHIIB
aKajaeMivHOI J060pOYeCHOCTI.

[Tpencrasnena aucepraniitna podora Ycrumenka [1.P. 3a cBOIM 3MicTOM MOBHICTIO
Bignosimae Crangapty BMILOT OCBITH 31 crnieuianbHocTi 131 — Ilpuknagna mexanika Ta
HarpsIMKaM JOCIIIKEeHb, 1110 BU3HA4YeH1 B ocBiTHIN nporpami [Ipuknanna mexanika.

Jlucepraiiiina po6oTa € 3aBepllIeHOK HaYKOBOIO IpaLeto, HaBeJeHl pe3yJbTaTh Ta
BUCHOBKH CBIZYaTh PO HasiBHICTb OCOOMCTOro BHECKY 3/100yBayva y HayKOBHH Harpsm
JOCIIJPKEHHs HOBITHIX ITPo0JIeM MeXaHIKU CyLiTbHOr0 CepelOBUIIA i MEXaHIKM MallUH.

3a pe3ynbTaTaMy pO3MJIsAAY 3BITY MOAIOHOCTI Ta MepeBipKU AucepTaliiHol poOOTH
Ha TEKCTOBI CHIBIAAiHHA MOXHa 3pOOMTH BHCHOBOK, LIO JUcCepTaliiiHa poboTta
Verumenka [laBna PomaHoBHMYa € pe3ysibTaTOM CaMOCTIMHHUX HAYKOBHX JIOCIHIIKEHb
3100yBaua. BoHa He MicTuTh esnemeHTiB (anbcndikaiii, xommninauii, ¢abpukauii,
rariaTy Ta 3amo3udeHb. BukopucraHi 3700yBadeM inei, pe3ynbTaTu | TEKCTH IHIIMX
aBTOpPIB MarOTh HaJIEXHI TTOCUIIAHHS Ha BIAMNOBIAHE JUKEPEIIO.

MoBa Ta CTHJIb BUKJIAJIeHHSI Pe3yJIbTaTiB.

Jlucepraliiitaa po6oTa HamMcaHa yKpaiHCbKO MoBoro. Haseneni B auceprariitiii
poGoOTi BiZOMOCTI Ta pe3y’abTaTH JOCHIDKEHb JIOTIUYHO po3MofiieHi 3100yBauemM Ha
okpeMi posainu. CTpykTypa aucepTauiiiHoi pobotu 3adesmedye MOYKJIMBICTh THIINUM
JIOCIITHUKAM OKPOKOBO 3PO3YMITH TMOCHIZOBHICTH €TamniB BMKOHAHMX JOCIIIKEHb.
Hasenennii rpadiunmii MaTepian mNpeicTaBieHHi sK BracHUMM (ororpadismu,
cKpiHmOTaMu, rpadikaMy, 1O BiIOOpaXalTh Pe3ylbTaTH EKCICPUMEHTATLHUX
JIOCTIUKEHb | PO3PAXyHKiB, TaK | 3aralbHONPUHHATAMM LIIOCTPALAMH. CyTHICTb
JUcepTaliiiHoi poGOTH MpeJCTaBleHa MOCHiI0BHO, 3pPYYHO i crucino. ABTOpOM
BUKOPHMCTaHa 3arajbHONpPUMHATA TEXHIYHA TEPMIHOJIOTISI, IO CIPHUsIE TIOBHOMY
PO3YMIiHHIO TIPEICTABIEHUX Pe3yIbTaTiB AOCIIHKEHD.




HucepTalisi cKIaaeTbest 31 BCTYIy, YOTHPHOX PO3MIIJIB, 3arajlbHUX BHCHOBKIB,
CIIUCKY JiTepaTypu 31 144 mxepen ta 2 nonmarkiB. 3araJbHuUM OOCAT JMCepTALiifiHOL
po6otu 207 cTOpiHOK.

Y BcTyni HaBeneHe OOIPYHTYBaHHsI aKTyallbHOCTI TeMH OMcepTaliiHoi poGoTH,
chopMynboBaHI MeTa Ta 3aja4i JOCIIKEHb, HaBeAeHI BIJOMOCTI IIOJ0 METOIIB
JOCHIZ)KeHb 3aCTOCOBAaHMX 3700yBaueM TMpU BUKOHaHHI podoTH, chOpMyTbOBaHi
HayKOBa HOBM3HA Ta MPAKTUYHA [[IHHICTh OTPUMaHUX pe3yJIbTaTiB.

VY nepuioMy po3Aini BU3HAYEHA aKTyajbHICTh MpoOiaeMu (hOopMyBaHHS B MpOLECi
JlyTOBOI'0 3BApPIOBAaHHS B 3 €JIHAHHIX 3aJMIIKOBUX HaMNpPy>XeHb, SIKI MPU3BOJSITH 0
3MiHU reoMeTpu4HOl (OopMHU BHPOOIB 1 3MEHIIEHHS Mpale3laTHOCTI Ta HeCcydol
CIPOMOYKHOCTI 3BapHUX 3’€qHaHb, HEOOXITHOCTI 3aCTOCYBaHHS METOJIB PEryJIFOBaHHS
xkomrnoHeHT HJIC. Ha ocHOBI npoBeaeHOro aBTOPOM JIiTepaTypHOro OTJIs/ly HaBe/eHI
OCHOBHI MeTou Bu3HaueHHs koMrnoHeHT HJIC y 3BapHUX KOHCTpyKUisiX. Po3risiHyTi
icuytoui metonu perymoBanHs HJIC 3Bapuux 3’egHanb. [lokazaHo, 110 OoAHUM 3
nepcriekTuBHUX MeToniB perymoBanHss HJIC e€ EJIO. PosrnsiHyTuii cydyacHU#l cTaH
METO/11B MaTEeMaTUIHOT'O MOJIEJIIOBaHHS, SIK1 103BOJIAIOTh BU3Hadyatu KomnoHeHTtn HJC
KOHCTPYKULIH Ta BHUPOOIB, MPOBOAUTH IMOPIBHSUIBHY OLIIHKY €(EKTUBHOCTI pPI3HUX
meToniB perymoBanHs HJIC, 3okpema EJIO Ta i1 guHamivHOI CKJIAZ0BOI SIK OKpEeMOi
YaCTHUHMU.

Ha ocHoOBI mnpoBeneHoro orjsay 3a00yBad copMyliloBaB MeTy Ta 3ajadl
JOCJT1/I)KEeHb.

Y napyromy po3diii HaBeAeHUH OMUC TIAXOAY ILIOAO CTBOPEHHS METOLy
Bu3HaueHHss komMmoHeHT HJIC MoenpHOro CTHKOBOTO 3BapHOTO 3’ €IHAHHS MiA JI€I0
nunamivynol ckmagoBoi EJIO, skii 6a3yerbcsi Ha MaTeMaTH4HIM Mojesl Ipolecy
yaapHoI B3a€MOJIIT eJIeKTpoaa-yJapHuKa 3i 3’ €IHAHHIM Y JBOBUMIPHIM Ta TpPUBUMIpHIH
NOCTaHOBKAaX.

MeronoM CKiHYEHHHMX €JIEMEHTIB 3 BUKOPHUCTAHHSIM JIarpaHKeBOro MIAXO.Y
pO3B'si3aHa CHCTEMa PIBHSHB, sKa OIKCYE IOBEAIHKY CYLIJIBHOIO CEepeloBHILA Il
BIUIMBOM 3O0BHIIIHBLOIO HABAaHTAKEHHS, 30KpeMa pIBHSHHS 30epekeHHs eHeprii,
PIBHSIHHS HEPO3PHBHOCTI, 30epeXeHHsI KIJIbKOCTI pyXy CEpeloBHILNA, a TaKOX
CHiBBiHOIIEHHs ruacTu4Hoi Teuii [Ipanaris-Peiicca. B sxocti MaTemMaTnyHoi Mozaen
MaTepianiB, fKa XapaKTepu3ye yjaapHy B3a€MOJil0, MPUHHATA ileaibHa IPYIKHO-
MJIACTUYHA MOJEJb.

[LI1s1X0M eKCIepUMEHTANIbHUX JOCIIKEeHb aBTOPOM BM3HAueHi HEOOXIAHI s
[MPOBEJICHHS] MAaTEMAaTHYHOrO MOJIEIOBaHHS MEXaHiYHi XapaKTEPUCTHKH JAOCIIIHOTrO
aJlroMiHieBoro cruiapy AMro.

[TpoBegeHa OLliHKA TOYHOCTI 3alpOIIOHOBAHOTO METOAY BHU3HAYCHHS KOMITOHEHT
HJIC MOZ€ebHOr0 CTMKOBOTO 3BAPHOrO 3 €IHAHHS MPU HOro yjapHii B3aeMOAIl 3
incrpymentom EJIO Ha mBHakocTsix 10 10 M/C HIISXOM TOPIBHSHHS 3 OTPUMaHUMU
eKCIIepMMEHTAIbHUMHU ~ JaHuMu  Juisi  crmaBy  AMr6.  Cepenne BIIXHJICHHS
eKCIIepUMEHTABHIX Ta PO3PaXyHKOBHX Pe3y/IbTaTiB He repeBuiuye 15 %.

YV nopanplioMy BH3HAYEHWH BIUIMB PO3MIPY CKIHYEHHMX EJIEMEHTIB Ta
FeOMETPUYHMX PO3MIpiB MOEIHFHOIO 3BApHOrO 3'€AHAHHS Ha TOYHICTH OTPUMAHUX
pe3yJibTaTiB.

VY TpeTboMy pO3Aini aucepTalii i3 3aCTOCYBAHHSIM CTBOPEHOIO METO/Y ITPOBECHA
MaTeMaTH4Ha OIiHKa BIUIMBY Ha (opmyBanHs komroHeHT HJIC mMoznenbHOro 38apHOTO
3'eqHaHHs  TexHonoriuHux mnapamerpis mnpouecy EJIO. [Tposeneni po3paxyHKOBI




AOCJIDKEHHST 110JI0 BIUIMBY I10YaTKOBOI WIBHAKOCTI €JeKTpoja-yJapHUKa Ta HOro
popmu Ha popmysanus HJIC mMoeabHOro 3BapHOTO 3'€iHAHHS 3 AJIIOMiHI€BOTO CIIIaBY
AMr6 TtoBmuHOIO 4 MM. BceraHoBieHI MaTeMaTHuHI 3alIeKHOCTI, SIKi OINUCYIOTh
TPUBAIICTh KOHTAKTY MK TiJIaMH B 3aJI©)KHOCTI BiJl LIBUIKOCTI TX B3a€MOJIii, pO3MOLiN
MO TOBIUMHI 3'€IHAHHA 30HM e(pEeKTHBHHUX IIaCTHYHUX JedopMaliil Ta HarmpyKeHb.
Bceranosieno, mo HalOinbIy e(eKTUBHICTh Mae 3aCTOCYBAHHS €JNEKTPOAA-yJapHHUKa
LMTIHAPUYIHOT (POPMU 3 OKPYTJIO0 MOBEPXHEIO B3a€MOJIIT 3a WBUAKOCTI Big S 10 10 m/c.

IlpoBenene nopiBHaAHHs komnoHeHT HJIC 3BapHMX 3’€IHAHb TPHU 3aCTOCYBaHHI
MIJHOT TPOMDKHOI MiAKJIaJAKM TOBIMHOK | MM Ta 0e3 Hei. BcraHoBieHO, 110
BUKOPUCTaHHs MIAKIAAKKA TPU3BOAWTH 10 MMEPEPO3IOAIY Ta 3MEHIICHHS BeIUUYMHM
MJIaCTUYHUX JedopMaliil Mo KOHTAaKTHIM NMoBepxHi 3'€HAHHS, 3MEHILIEHHS MIMOMHM
BM'siTuH Ha 20...30 % npu ynapHiil B3aemMo/Iil Ta BEMYHUHU OIMYKJIOCTI, 110 BUHUKAE Ha
A1ISHLI MOBEPXHI B3a€MOJIIT MOJIETIBHOTO 3pa3Ka 3 yAapHUKOM.

JI7st OUuiHKM BIJIMBY BEJIMYMHM Ta HAMNPsIMKY [ii Halpy)eHb MOINEPeaHbOro
po3Tsry MozenbHOro 38apHoro 3'ennanHsa Ha popmyBanus HJIC nicnst EJIO posrnsinyTa
3a/lada yaapHOl B3a€MOJIl eNeKTpoAa-yAapHHUKa LHJIIHIAPUYHOT (GOPMU 3 OKPYIJIOHO
Gopmoro TOpLEeBOi MOBEPXHI MpH MIBUIKOCTI 5 M/C [l 3BapHOTO 3'€aHaHHS 3 AMro6
TOBIIKMHOIO 4 MM. OLIHEHUH BIIUB MOMEPEHIX HAMpPYKeHb PO3TSTY 3pa3ka, [0 AiI0Th
NEPHEHIUKYJISIPHO Ta B3J0BXX 3BAPHOIO IlIBa. BCTaHOBJIEHO, 110 3HAYEHHS Yacy
TPHUBAJIOCTI KOHTAaKTy MIDXK TilaMu, TMUOMHA BM'SITHH Ta e()EeKTUBHI IIaCTHYHI
nedopMauiii Ha JIMLBOBIM Ta 3BOPOTHIM MOBEPXHAX 3'€[HAHHS 3aJI€KATh BiJ BEJIUYUHU
MOYaTKOBUX HAIPY’)XEHb PO3TArY 1 LI 3aJeXXHOCTI MOXYThb OYyTH OfmucaHl JIHIMHUM
3aKOHOM.

3 MeTor OUIHKM BIUIMBY TeMIepaTypu MOIECIBHOTO 3BApHOTO 3'€HAHHs Ha
Gopmysanns HJC micns 3actocyBanHsi yaapHoi ckianooi EJIO posrisiHyTa 3amava
yAapHOI B3a€MOAIT IHCTPYMEHTY UMIIHAPUYHOT (OPMH 3 OKPYIJIOK TOBEPXHEIO
KOHTaKTy 3 MOJEJIbHUM 3pa3KoM 31 cruiaBy AMr6 Ha mBHIKOCTI 5 M/C 3a Temreparyp
20, 150 Ta 6imbue 300 °C. TToka3zaHo, O HE3BAXKAIOYM HA CYTTEBE 3POCTAHHS IIUPUHH
Ta MIMOMHU BM'SITUH Ha MTOBEPXHI MOJEIBHOrO 3pa3Ka 3BapHOro 3'€/HaHHsI, 301/IbIIEHHSI
BEJIMUMHK Horo noyarkosoi Temrneparypu 10 300 °C nossossie eeKTHBHO perysroBaTh
Ta 3MIHIOBATH 3BapHI HAIPYKEHHs PO3TATY Ha HAIMPYXKEHHsI CTUCKY 13 3a0e3reueHHsIM
X MPAaKTUYHO PIBHOMIPHOTO PO3IOIITY.

B deTBepTOMYy pO3isi TMpEeAcTaBleHI pe3ylbTaTH EKCHEePUMEHTaIbHOI OLIHKH
edextuBHOCTI 3actocyBaHHs EJIO cTUKOBUX 3BapHUX 3’€JHAHb AJIOMIHIEBOTO CIUIABY
AMro6 B ymoBax nil MiABUILIEHUX TemIeparyp. ABTOPOM 3allpONOHOBAaHA METOJAMKA
JIOKAJILHOTO  TIJBUILIEHHS TeMIlepaTypu 3BapHOro 3’€HaHHS 3a JOMOMOIOIO
30BHINIHBOTO JUKepesa HarpiBy. Bceranomieno, mo EJIO ueHTpanbHOI 4YacTUHHU
3BapHOrO IIBA B yMOBaX /il CyNyTHBOIO MiAirpiBy € HaiOuIbl €(EeKTUBHOIO JUIs
peryJIfoBaHHs 3AJIMIIKOBUX HAIPY)KeHb 110 oci 1mBa y rnopiBHsaHHI 3 EJIO 6e3 miairpisy.

Taxox pgocnimkennit Brutus EJIO 1i1si CTUKOBOTO 3BapHOIO 3’€HAHHS IJIACTUH 3
AMr6 y npoiieci 3BaproBaHHs. ABTOPOM BCT@HOBJIEHO, 110 3acTocyBanHs EJIO merany
IBa, sSIK€ BUKOHYETHCS Ha MMEBHIN BIICTaHI OJHOYACHO i3 JyrOBUM 3BaplOBaHHSIM, €
Oinb  ePeKTUBHUM Yy TIOPIBHSHHI i3 O0OOpOOKOIO TMicns 3aKiHYeHHS [Mpouecy
3BaploBaHHa. Takui miaxin 3a0esnedye Oinbll PIBHOMIpHMH PO3MOALT KOMIOHEHT
sanmmkosoro HJIC rortoBoro 3paphoro 3’eananusi. 3acrocyBaHHs EJIO B mpoueci
3BapIOBaHHs /I8 CTHKOBMX 3'€/[HAHb 31 CIUIaBy alOMiHil0 3abe3nedye MIABHIICHHS
TOYHOCTI BUTOTOBJICHHS JTUCTOBUX KOHCTPYKIIIN Ta 3MEHILIEHHS IX CTPLIKK [POTHHY .




Juceprauiiina po6ora odopmiieHa BiAnoBiaHO 10 BuUMOTr Hakazsy MOH VYkpainu
BiJ 12 ciunst 2017 p. Ne 40 «IIpo 3aTBepmkeHHst BUMOT 10 0(pOPMIIEHHS JUCEpTalLi».

OnpuiiloiHeHHS Pe3yJabTATIB AHcepTALiiiHOT po6oTH.

HayxoBi pe3ynbpratu qucepTrauiifHOT poOOTH BUCBITIIEH] Yy 9 HAYKOBUX MyOiKalisx
3100yBaya, 30kpemMa B 6 CTATTSIX y HAyKOBHMX BHIAHHSX, 10 BKIIIOYEHI IO MEpeiKy
HayKOBUX (DaXxOBUX BHAAHb YKpaiHH, 3 CTATTAX y MEPIOJUYHUX HAYKOBUX BUIAHHSIX,
K1 IHAeKcyroTbes y 0azax nanux Web of Science Core Collection ta/abo Scopus Ta
BIJJHECEHHUX 10 TpeTboro kBaptuio (Q3) BianosinHo no kiacudikanii SCImago Journal
and Country Rank a6o Journal Citation Reports.

Takox pe3ynpTaTH JMUcepTalil NMPOWIUIM anpodaiito Ha 7 HayKOBHUX (axoBUX
KOH(epeHL1sX.

Ilprn mniaroroBui myOJikamid aBTOp HEYXWJIBHO JIOTPUMYBABCsSl [PUHLIMIIIB
akaJeMiyHol JoOpodecHocTi. B mnpexncraBieHidt aucepraiii HaBeIeHUM Tepeltik
onyOJiKOBAaHUX 3a TEeMOK naucepTauii poOIT 3 HaBEAEHHSIM OCOOUCTOrO BHECKY
3100yBayva Mpyu NpoBEI€HHI HAYKOBUX JIOC/IIIKEHb Ta MIATOTOBLI HAYKOBUX Iy OJiKallii
13 CIIBAaBTOPaMH.

TakuMm 4yMHOM, omucaHi B JUcCepTalilHIi poOOTI HAYKOBI pe3yJsibTaTH IOBHICTIO
BHCBITJIEHI Y HAYKOBHX MyOJiiKalisx 3100yBaya.

Heponiku Ta 3ayBaskeHHsI 10 AucepTaliiiHOT po6oTH.

1. PobGora mae pmesiki HETOYHOCTI B 3acTOCyBaHHI TEpPMIHIB Ta ITOMMJIKH,
Harpukiaan Ha crop. 27 y mianuci puc. 1.2 «...OUISIIOBHIA 30HI...»; Ha cTOp. 65
<...30Ha CTUCKaJIbHUX HaIpy>KeHb...» Ta aHajoriydo Ha ctop. 106, 107; na crop. 102
<...HE3HAYHUH BIUIUB ITiJ BM'STHHOIO...»; Ha CTOp. 158 «...MO310BXKHIX KpalKiB...»; Ha
crop. 167 minnuc no puc. 4.5 «3oBHimHIA Bursg 3paskiB Nel-3 3 110310BXKHIMU
nporuHamu f, Kpaiiky 3paskiB Nol-3 micist 3BaproBaHHS.» Ta 1H., XO4a B LIUJIOMY
HarnvcaHa rpaMOTHO JIOTIYHO Ta 3p03yMLJIO.

2. TlpencraBieny Ha ctop. 113 Ta6n. 3.6 «Po3paxyHKOBI eHepreTUuHi napaMmeTpu
B3a€MO/IIT eJIeKTpOAa-iHAeHTOpa 3 MIACTUHOI» 0a)KaHO JOMOBHUTH CTOBITYMKOM, KW
Ou MoB’s3yBaB HaBEJEHI 3HAYEHHS 31 MIBUAKICTIO PyXy €JIeKTpoJa-yJapHuKa, sK Le
3po0JieHo, HapuKJIIa, B Tabu. 3.5.

3. BaxxaHO MOSCHUTH, YOMYy B HaBeleHid y migpo3fini 3.2 cucTeMi KOOpAauHAT
BepTUKaJIbLHA BiCh [TO3HAYEHA K «y», OCKIJIbKM B IHIIMX MiJPO3JiJax BOHA MMO3Ha4YeHa
K «2z». Lle nemo yCcKIaaHIoe CIIPUHHATTS pe3yJIbTaTiB.

4. Ba)kxaHO HaBECTH NOJATKOBI MOSICHEHHS 10 BUCHOBKY | To miapo3ainy 3.2

5. byno 6 GakaHO TOSICHUTH HaBeJleHHH Ha cTop. 164 BuciaiB «ToOTo, mosa
MeXaMH1 3aJHbOTO (PPOHTY 3BAPIOBAJILHOI BAHHH YTBOPIOETHCS 30Ha PO3ITPITOro MeTay
111Ba, CTAH SIKOTO 3MIiHIOETHCS IIPU OXOJIOPKEHHI B1JI IIJJACTUYHOTO /10 TBEPJIOTO.

6. Hasenenuii Ha cTop. 172 BucHOBOK 2 1o migposniny 4.2: «lllupuna obnacti B
SIKMH 3aJIMILKOBI 3BapHi HAINpy’KeHHS pO3TAry (HOPMYIOTBCS SIK HAIpY>KEHHS CTUCKY HE
CYyTTEBO 3MEHILNY€ThCs, y mopiBHsAHHI 3 EJIO 3a KiMHATHOI TeMIepaTypH LiBa (20°C),
ase abGCoNIOTHI 3HAUYEHHSI KOMIIOHEHT HanpyxeHb 3anuikooro HJIC 36inbiytoTees y
Motas 2 pasy i3 JOBeJEHHAM TXHBOTO PiBHsI, SIKHI y TIOHAM 2,5 pasu MepeBHILy€ PiBeHb
MOYaTKOBUX HAIpyXeHb» 0ys10 0 0a)KaHO MOSCHUTH.

7. BuchoBok 1 mo migposainy 4.3, crop. 173: «EkcriepuMeHTalIbHO BCTaHOBJICHO,
o eJ'IeKTpo,HI/IHaMlLIHa 06pobka 3BapHOro 3’€qHaHHA 3 AMr6 B ymoBax HOro
cynyTHboro miairpisy mno 150°C e 6unbll e(peKTHBHOIO NPH perymoBaHHl 3aJIMIIKOBHX
HAIpy’KeHb B IEHTpPi 3BAPHOTO IIBA Ta MEHII e(pEeKTUBHOIO IO AiHIT CcrUTaBJIEHHA |




JI03BOJISIE CTBOPUTU B 30HI 0OpOOKM MOJMBIMHUN piBEHb HAIPYXXEHb PO3TIArYy» OyJio 6
6a)caHoO JOJATKOBO TOSICHUTH.

BBakaro, 1110 BHCJIOBJICHI 3ayBa)XeHHsI He € BHU3HAYaJbHUMH 1 HE 3MEHIIYIOTh
3arajibHy 3HA4YHY HAyKOBY HOBM3HY Ta MpPaKTHUYHY 3HAYUMMICTh pe3yJbTaTiB Ta He
BIJIMBAIOTh HA MO3UTUBHY OLIIHKY JUCEPTaliiHOT pOOOTH.

BucHoBOK npo auceprauiiiny pooory.

Beaxkaro, mo pauceprauiiiHa poboTta 3700yBada CTyneHs JokTopa ¢inocodil
Ycerumenka Ilasna PomanoBuya Ha Temy «HampyskeHo-nedopMoBaHMI CTaH 3BapHUX
3’¢/lHaHb 3a eJEeKTPOAUMHAMIUuHOT 0OpOOKI» BHKOHAHA Ha BUCOKOMY HAayKOBOMY piBHI,
BOHA He MOPYLIY€ NPUHLHUIIB aKageMidHOi JOOPOUYECHOCTI Ta € 3aKIHYEHUM HayKOBHUM
JOCIIKEHHSM, CyKYITHICTh TEOPETHUHUX Ta MPAKTHYHUX PE3yJIbTATIB KOr0 PO3B'sA3YeE
HayKOBe 3aBJIaHHs, 1[0 MAa€ CyTTEBE 3HAYEHHs Uil Tally3i 3HaHb MexaHiuHa iHXeHepil.
Jluceprauniiina po6oTa 3a aKTYalbHICTIO, MPaKTUYHOIO LIHHICTIO Ta HAyKOBOIO
HOBHM3HOIO ITOBHICTIO BiJNOBiZac BUMOraM YHHHOTO 3aKOHOIABCTBA YKpaiHH, SKi
HaBegeHi B .. 6 — 9 «[lopsaxky MNpHCYKEHHsT CTymeHs JokTopa (imocodii Ta
cKacyBaHHs pillleHHs pa30BOi creniani3oBaHol BUeHOI pajM 3aKjaly BHUIIOI OCBITH,
HAYKOBOI YCTAHOBH IPO MPHUCYJ/DKEHHs CTyIeHst DoKTopa (inocodii», 3aTBEPIKEHOIO
[Tocranosoro Kabinery MinictpiB Ykpainu Bin 12 ciuns 2022 p. Ne 44,

3n00yBay Ycrumenko [TaBmo PomaHoBHY 3aciayroBye Ha MPHUCYIDKEHHS CTYINEHs
noxropa dinocodii y ranysi sHanb 13 — MexaHiuHa iHXeHepis 3a creuiaabHicTio 131 —
[TpuknagHa MexaHika.

Peuensenr:

3aBijlyBay Kadenpu

3BaprOBaJIbHOIO BUPOOHHULITBA

HarioHalbHOTO TEXHIYHOTO YHIBEPCUTETY Y KpalHH
«KHTBCHKUH MOJTITEXHIYHUNA IHCTUTYT

imeni Iropst CikopcbKOTO», A il _
JIOKTOP TEXHIYHUX HAyK, Ipodecop JLLW Bikrop KBACHHILIbKMI

[liznuc  peueHseHTa  3aBimyBada  Kadeapu  3BaprOBaIbHOIO  BHPOOHMITBA
HarlioHanbHOTO TEXHiYHOrO yHiBepcuTeTy VYkpaiHu «KHIBCBKMH TMOJMITEXHIYHUH
inctuTyT iMeni Irops Cikopebkoroy, 4.1.H, mpod. Keacuuupskoro B.B. 3aCBITUYIO:
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