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PELEH3ISI

KaHU/aTa TeEXHIYHUX HayK 3asedoeeccea Anamonia Bikmoposuua Ha
nucepraniiiny pobory Iiauenka €eézenia Bonooumuposuua 3a TeMo1o:
«i6pudne 36apiosanns cmaneli 3 6UKOPUCMAHHAM NIASMOB0L Oyeu ma
BUNPOMIHIOBANHS 60NOKOHHO20 1a3epa» TIONIaHy J10 3aXMCTy Ha 3100yTTs
HAYKOBOTO CTyIeHs JoKkTopa dinocodii 3a cnemianpHicTIO 132

«Mamepianosnaecmeoy ranys3i 3Hanb 13 «Mexaniuna inocenepiay

AKTyaJIbHIiCTh TEMH AUcepTaNiiHoi poboTH

Byrienesi i HepikaBiloui cTangi MarOTh UMIMPOKMH CIHEKTp 3aCTOCYBaHb Y
pi3HMX rajy3sX cydacHoi mnpomucioBocti. Hanpuknan, Byriaeuesi —craii
BHKOPHUCTOBYIOThCS JUIi BHPOOHMITBA aBTOMOOLNIB, BaroHis, NpHIAAiB Ta
no6yToBoi TexHiku. Hepxapitoui cTajgl BUKOPUCTOBYIOTBCS IJISI BUIOTOBIICHHS
MPOAYKTIB XiMiyHOi Ta Xap4oBoi npommcioBocTi. OcTaHHIM HacoM, A
MOMIMIICHHS SKOCTI 3BapHMX 3'€[JHAHB | MiJBUINEHHS NPOMYKTHBHOCTI, CTaIH
BUKODHCTOBYBAaTH TiOpHW/IHI MPOLECH 3BaplOBaHHsA, fKi KOMOIHYIOTH Ja3epHe
BUIIPOMIHIOBaHHS 3 IyroBuM Merozom. IIpore BapTo 3ayBa)UTH, IO MPOLECH
3BapIOBaHHsA, AKi 00'€HYIOTh JazepHy Ta JYrOBy TEXHOJOTil 3 HEIUIaBKUM
eleKTpoaoM (BKIIOYAIOYH JIa3epPHO-TIA3MOBI METO/M), MOKHM L0 HE OTPHMAIH
IIHPOKOTO ITOIIUPEHHS.

Jla3epHO-IIa3MOBE  3BApIOBaHHs, BHUKOPHCTOBYIOYM BOJIOKOHHI Jia3epHi
JoKepena BHIPOMIHIOBaHHs, IOCTYIIOBO BUTICHSE 3 DPHHKY TEXHOJIOII, sKi
sukopuctoBytoTh CO2 ta Nd: YAG nasepu B 3paproBanHi. Lle mos'szaso 3i
3HIDKEHOIO BAaPTICTIO i MiJBUIIECHOO eheKTHBHICTIO IMX cucTeM. lIpoTe, icCHYIOTh
fesiki mpoGneMH, fKi CTOCYIOTHCS JIa3epHO-ILIA3MOBOTO 3BapIOBAHHS CTalleil i3
BHKOPHCTAHHAM BOJIOKOHHOIO Jla3epa, i 10 11bOro 4Yacy i MUTaHHs He OTPHMAalH
BHYEPITHOrO BMBYCHHS: MOXKJIMBOCTI 1 CTyNeHs B3a€MOJIii BUIIPOMIHIOBAHHS
BOJIOKOHHOTO JI1a3epa 3i CTHCHEHOK IYrOBOIO ITIA3MOI0; TMOPIBHSHHS TaKol

B3aeMomii JUIS pI3HHX THMIIB JIa3ePHOr0 BHIIPOMiHIOBAaHHS; OCOONMBOCTEH



dbopMyBaHHS CTPYKTypHU 3BapHUX 3'€[lHaHb BHACIHIJOK CIIJIBHOI ii JIa3epHOTO
BUMNPOMIHIOBAaHHSA 1 IJIa3MOBOI JYTH; OCOOJMBOCTEH TepmoaedopmaliiiHux
nporeciB, (GopMyBaHHA pIBHS 1 PO3MOAUTY 3aJUIIKOBUX HAMpy>KE€Hb TOIIO.
JlocATHEHHS B X 001aCTAX JOCTIKEHb JOTIOMOKE BIIOCKOHAIUTH 1 ONITUMIi3yBaTH
IPOIIEC JIa3epHO-TIIIA3MOBOTO 3BApPIOBAHHS CTalel 3 BUKOPUCTAHHSIM BOJIOKOHHHX

Ja3epiB 1 CIPUSTUME PO3BUTKY IIi€] TEXHOJOTII.

Hucepramiitna pobGora €.B. Dmmsmenka copsmMoBaHa Ha PO3MIMPEHHS
HAyKOBUX  YSABJICHb IIOJO  JIA3€pHO-TVIA3MOBOTO  3BApIOBaHHS, 30KpeMa
3aCTOCYBaHHA BOJOKOHHHX JasepiB. li Iiib MoJArac y BIOCKOHAJIEHHI Ta
MOTJMOJICHHI HAYKOBHX OCHOB III€1 TEXHOJIOT'11, @ TAKOK Y CTBOPEHHI MPOMUCIIOBUX
MPOTOTHUITIB 3BaPIOBAIBHOTO O0JagHaHHA. 3 OISy Ha BUIIE3a3HAUCHI 00'€KTUBHI
noTpeOu Ta BIACYTHICTh BUYEPITHOTO JOCTIIKEHHS Y 11iHl raixy3i, BAKOHAHHS JTaHOi

JUCepTaIiiiHOl pOOOTH € HaI3BUYAHHO BaKJIUBUM 1 aKTyaabHUM.\

OOrpyHTOBaHICTH HAYKOBHX I10JIO’KEHb, BUCHOBKIB i peKOMeHaii,

chopmyIbOBAHMX B IMCEpPTALil.

OCHOBHI pe3yNbTaTH AMCEpTalli € JOCTOBIPHUMHU Ta OOIPYHTOBAHUMH, IO
MIATBEPKYETHCS  BEIUKUM  OOCATOM  TPOBEIEHUX  JOCTipKeHb. HaykoBi
MOJIOKEHHSI, BUCHOBKM 1 peKOMeHHalli, mo cpopMyibOBaHi y JucepTanii,
BiAMoOBiAar0Th BciM BUMoram MOH VYkpainu moa0 aucepramiiHux pooiT.

ABTOPOM JIOIIIIBHO BU3HAYEHO O0'€KT Ta MPEAMET JOCHTIKEHHS, HOTO METY,
TOYHO C(POPMYJILOBAHO 3aBAaHHS JOCIIKEHHS. B poOOTI BUKOHAHO I'PYHTOBHUM
JITEPATYpHUHN OTJISAM 13 3IyYCHHSM IIHPOKOTO CIEKTPY JITEPATypHUX JKEPE.
Cryninp  OOTpYHTOBAaHOCTI ~ HAyKOBHX  MOJIOXKEHb, CHOPMYJIbOBAaHUX Y
JTYCepTaliiHiii poOOTi, BUCHOBKIB Ta IMPAKTHUYHUX PEKOMEHAAII € JOCTaTHBO
BHCOKHUM.

OOrpyHTOBaHICTh HAYKOBUX IIOJIOKEHb, BHCHOBKIB 1 pEKOMEHAAI
3a0e3MeYeH0 BUKOPUCTAHHSIM Yy poOOTI Ipallb BUBHAHUX BUEHUX 1 (PaxiBLiB y raimysi

JIa3€pHOro, IIIasMOBOro Ta Fi6pI/I,ZIHOFO 3BAPIOBAHHA, 3aCTOCYBAHHIO I[O6p€



arpoOOBaHUX METOJIB Ta METOJMK JOCIIDKEHHsS Ta po3poOili BiIacHUX. Y poOOTI
BUKOPHCTAHO METOIU OIITHYHOI Ta CJIICKTPOHHOT MIKpPOCKOITi,
PEHTTCHOCTPYKTYPHOTO Ta MIKPOPEHTICHOCIIEKTPAILHOTO —aHalli3y, METO/IiB
KOMIT IOTEpPHOTO MOJICIIOBAHHS, METOMIB CTaTHCTHYHOI OOpOOKM Ta aHaji3y

eKCIIEPUMEHTAIbHHUX PE3YJIbTATIB.

JlocTOBIpHICTH Ta HAYKOBA HOBU3HA 3/100yTHX pPe3yJIbTATIB

JIOCTOBIpHICTh HAYKOBHUX IIOJIOKE€Hb, BUCHOBKIB 1 PE3YJIbTATIB JOBEICHO
30DKHICTIO pEe3yJIbTaTIB AHAIITUYHO-PO3PAXYHKOBUX Ta EKCHEPHUMEHTAIbHHUX
JOCITI/IKEHb, BUKOPUCTAHHSM B CKCIIEPUMEHTAIBHUX JOCITIDKEHHSX CyYacCHHX
METO/IB 1 METOJMK, TPAKTYBaHHSIM OJIEpKAHUX PE3YyJIbTaTiB, SKI HE Cylepedyarb
3arajJbHONPUAHATAM HAYKOBHM ITOJIOKEHHSM, & TaKOX JIOCBIIOM iX MPaKTUYHOTO
BUKOpUCTaHHA. JlOCTOBIpHICTh OJEp>KaHUX PE3yJbTaTIB MIATBEPIKYETbCS iX
YCHIIIHUM 3aCTOCYBaHHSAM B XOJI1 JOCIIITHO-ITIPOMHUCIIOBOT IIEPEBIPKH.

Jlo HaliBaroMimux pe3yiabTaTiB JUCEPTALIITHOT poOOTH, SIK1 BIANIOBIAAIOThH
O3HAKaM HAYKOBOI HOBM3HHU, MOXHA BITHECTH HACTYITHE:

1. Brnepiie BCTaHOBJIEHO, IO B MPOILIECI 3BAPIOBAHHS HEJIETOBAaHUX 1
JeroBaHMX (HEp>KaBIIOYMX) CTajled MpU BUKOPUCTAHHI IUIa3MOBOI  JyrU 1
BUIIPOMIHIOBaHHS BOJIOKOHHOTO JIa3epa, B MOPIBHSHHI 13 TIJIa3MOBUM 3BapIOBAHHSM,
Ma€ MicCIle 3pOCTaHHS HANpyTru Ha Jay31 Ha BequuuHy 1-3 B, a Takoxx 3011bIICHHS
MOTJIMHYTOI MeTaJoM eHeprii Ha 6% BIAHOCHO CyMH OKpPEMOi il CKIaJ0BHX, TIPH
IIbOMY CIocTepiraetbest 30uIbieHHsT B 2,00-2,25 pa3u IWIONli MONEePEeYyHOro
nepepizy mpoBapy MOPIBHSHO 13 CYMOIO IUIONT MEpePi3iB JIa3epHOTO 1 MJIa3MOBOTO
MPOBapiB, a TaKOX IMIJBUINECHHS TMOWHU TporiaBieHHs Ha 20-30% BiTHOCHO
Ja3€pPHOTO 3BAPIOBAHHH.

2. OTtpumanio MOJaNbIIUA PO3BUTOK VYSBIEHHS TPO BIUIMB THUITY
Ja3epHOTO BUIIPOMIHIOBAHHS Ha €(PEKTHUBHICTH MPOIECY TIOPUAHOTO Ja3epHO-
TUTa3MOBOTO 3BapIOBaHHS, a caMe T0Ka3aHo, 10 BUKOPHCTAHHS BUIIPOMIHIOBAHHS

BOJIOKOHHOTO JIa3epa MpH MOTYKHOCTI Jia3epa 1 miia3Mu 1o ~2 KBT rmubuna npoBapy



HEPKaB1r0YO1 CTaIl 301IBIIY€ETHCS, IIOPIBHSIHO 13 3aCTOCYBAHHSM J1OJHOTO Jiazepa —
Ha 60%, Nd: YAG-na3epa — Ha 30%, CO2-na3epa — Ha 40%.

3. OTpuMano TmOAaNbIIUNA PO3BUTOK YSABIEHHS TIPO OCOOIUBOCTI
bopMyBaHHS CTPYKTYpH 3BapHUX 3’€JlHAHb, OTPUMAHUX 3 BUKOPUCTAHHAM
BOJIOKOHHOTO Jla3epa, a caMe — Ha MPUKJIa/ii HepXKaBilovoi CTall MOKa3aHo, 110 Ipu
riOpuIHOMY Ja3epHO-TUIA3MOBOMY 3BapIOBaHHI B METATI I1BA, TIO JIiHI{ CTUIABIICHHS
1 B 30HI TEPMIYHOTO BIUIMBY (OPMYETBCS 3€peHHA CTPYKTypa, OJU3bKa 10
Ja3epHOTO 3BapIOBaHHS 13 pO3MipaMu B 2-3 pa3u MEHILIKUMH, HIXK MPH TJIa3MOBOMY
3BaplOBaHHI, TpPH [bOMY A riOpuHOTO TMpOIECy B 3BapHOMY IIIBI
CIIOCTEPITaETHCS BUIOBXKEHHS 3epeH (B ~1,7 pa3) Ta miABUIIICHHS MIKPOTBEPOCTI
(ra 20...40%) nopiBHSHO 13 Ja3€pHUM 3BapIOBAHHSM.

4. Onep:xalio NoAaJIbLIINI PO3BUTOK YSBIEHHS PO CTPYKTYPOYTBOPEHHS
pyu T1IOpUIHOMY JIa3€pHO-TUIA3MOBOMY 3BapIOBaHHI HEP:KaBIIOUOl CTajl, 30KpeMa
BUSIBJIICHO (DOPMYBaHHS CyO03€pEHHOI CTPYKTypH B 3BapHOMY WIBI 3 po3Mipamu
cy03epeH MEHIIIMMU MOPIBHSHO 13 Ja3epHuM (B 1,6 pa3iB) Ta mia3MoBuM (B 2 pasu)
3BapIOBAHHSIM, TIPU IIOMY y BCIX 30HaX 3BaApHOTO 3’ €JHAHHS, OTPUMAHOTO JIA3€pHO-
MIa3MOBUM  CIOCOOOM,  cmocTepiraerbesi  (GopmyBaHHS — Oe3rpaJieHTHHX
KOMIPYaCTUX CTPYKTYp MEPEBaXHO PIBHOOCHOI (OpMH, a TpH JIa3€PHOMY
3BaprOBaHHI B METaJIl IBa (POPMYIOThCSI CyOCTPYKTYpH MOJAOBKEHO1T (POPMH.

S. OTpumasio TOAANBIIUN PO3BUTOK YSABIEHHS TMPO OCOOIHMBOCTI
NPOTIKaHHS TepMoAePOopMaLIHUX MPOIECIB MpU (POpMyBaHHI 3BapHUX IIBIB 13
BUKOPHUCTAHHSAM KOHIICHTPOBAHHUX JKEpeNl €Heprii, a came BCTAaHOBJICHO, IO B
CTUKOBHUX 3’ €JHAHHSAX 13 HEPKABIFOYOI CTaJl TOBIIMHOIO 2 MM XapaKTep pO3MOaLITy
HaIpy>XeHb MPH JIa3epHO-TUIA3MOBOMY 3BaprOBaHH1 OJIM3bKUN 70 PO3MOALIY MpHU
Ja3epHOMY 3BapIOBaHHI, MIPH 1[bOMY MIKOB1 3HaYEHHS HAMPY>KEHb CKOHIIEHTPOBAH1
30HI TEPMIYHOIO BIUIMBY 1 B OUIbIIIA MIpl 3ajeXaTh BiJ MOTOHHUX EHeprii

3BaprOBaHHS, HIXK BiJl MAKCUMAJIbHOI TEMIIEpaTypy HarpiBy 3BaplOBAJIbHOI BAHHH.



3HaYylicTh OTPUMAHMX Pe3yJabTATIB JJIA HAYKH Ta IPAKTUYHOI O
BHKOPHUCTAHHS

JlociKeHHs, TPOBEEH] B X011 JaHOT pOOOTH, BUPILIIIN BaKIIMBE HAYKOBO-
TEXHIYHE 3aBIaHHS Yy Taiy3l TiOpUIHOTO 3BaplOBaHHS, 30KpeMa Jia3epHO-
IUTa3MOBOTO 3BapIOBaHHS 3 BUKOPHUCTAHHSM BOJIOKOHHOTO Jazepa. BusHaueHi
0COOJMBOCTI Ta 3aKOHOMIPHOCTI I[LOTO TMPOIECY JO3BOJMIM PO3LUIMPUTH HAIII
3HAHHS 1 pO3POOUTH TPAKTHYHI PEKOMEH/AIlii s MPOSKTYBAaHHS 3BapIOBATBHUX
TOJIOBOK 1 IIJJa3MOTPOHIB JJISl  JIa3epHO-TNIA3MOBUX  MPOLIECIB, a TaKOX
3BaprOBaJIbHOTO OOJagHaHHSA. Bynu po3poOiieHi Ta ONTUMI30BaHI TEXHOJOT1YHI
napaMeTpH s J1a3epHO-IUIa3MOBOTO 3BaproBaHHs crajieil. Lli pesynbratu MaroTh

Ba)KJIMBE 3HAYEHHS JJI1 PO3BUTKY L1€1 TEXHOJIOTII Ta 11 MPAKTUYHOIO 3aCTOCYBaHHSI.

IIpakTH4Ha HiIHHICTH POOOTH MOJIATAE Y HACTYITHOMY:

1. 3a pe3ynpraTamMu poOOTH ONTUMI30BAHO TEXHOJIOTI J1a3€pHO-TIIa3MOBOTO
3BAPIOBAHHSI HU3bKOBYTJCIIEBUX HMU3BKOJIETOBAHUX Ta HEP)KABIIOUMX CTajied
TOBIIUHOIO 2-6 MM 3a KpUTEPIEM SIKICHOTO (JOPMYBAHHS IIBIB MPU MiHIMAIHLHOMY

BKJIaJIaHH1 IOTOHHOI €HEeprii.

2. byno po3po6neHO TEXHOJOTIYHI NPUMOMU TiIOPUIHOTO JIA3epHO-
MJ1a3MOBOTO 3BapIOBaHHA, $Ki JO3BOJIAIOTH OTPUMYBATH 3BapHi 3’€IHAHHS 3
HEP)KaBIIOYMX CTale B jiamaszoHi 2...6 MM, 3 MiIHICTIO A0 97% Bia MIITHOCTI

OCHOBHOI'O MCTAJTy.

3. Po3po6ieHO  TEXHOJIOTII0  JBOCTOPOHHBOTO  Ja3epHO-TIa3MOBOTO
3BaproBanHs ctaii AISI 304 ToBmmHOI 10 MM B iHTEpBaJIi MOTY>KHOCTI JIA3€PHOTO

BUINIPOMIiHIOBaHHS 10 2 KBT.

4. MonepHi3oBaHO Ta po3p0OJIEHO HOBI JTOCTITHO-IPOMHCIIOBI KOHCTPYKITIi

MJIa3MOTPOHIB JIJIs1 TIOPUTHOTO-JIa3€PHO TIa3MOBOTO 3BapIOBAHHS CTaJIeH.

5. Po3pobneno nBa 3pa3ka IOCHITHO-TIPOMHCIOBUX YCTAHOBOK OJIOYHO-
MOJYJIBHOTO THUIy JJii aBTOMAaTHMYHOTO TIOPUIHOTO  JIa3epHO-IIIIa3MOBOTO
3BApIOBAHHS, SIK1 B 3aJIEKHOCTI BiJl TOTpeO BUPOOHUIITBA, MOXKYTh Oa3yBaTucs Ha

3BapIOBAIbHUX MAHIMYJIATOPAX Ta aHTPOIIOMOPGHUX poOOTaX.



IloBHOTa BKJIaAy pe3y/abTATIB JMCEPTAUIHHOIO JOCTI/I’KEHHS] TA HAYKOBHX
M0JI0KEeHDb B OMY0JIiIKOBAHUX MpalsiX

3a Temor0 qucepTamii omyoJikoBaHo 32 po6oTH, 3 HUX 4 CTAaTTi y HAYKOBO
NepIOANYHUX BUIAHHSX, 1110 BXOJATH 10 Hayko MeTpuuHoi 6azu SCOPUS, 6 crareit
y ¢axoBHUX BUJAHHAX YKpaiHu, S5 cTaTell y HAyKOBO MEPIOTUIHUX BUIAHHSIX THIITHX
nepxas, 15 myOmikamii y 30ipHHKax HAyKOBHX Tpallb 1 MaTtepianax KOH(pEpeHIIH,
oTpuMaHo 1 naTeHT YKpaiHu Ha KOPUCHY MOJiesib Ta 1 mateHT YKpainu Ha BUHAXII.

YyacTs 3100yBava y poboTax, 1o omyO0IikoBaHi y CIIIBABTOPCTBI, 3a3HAYCHA Y
JycepTaltii.

Amnpobaniss pod0TH: OCHOBHI HayKOBI MTOJIOKEHHS Ta pe3yIbTaTH JOCITIIKEHb
JOTIOBIIanuCs Ha 15 HayKOBO-TEXHIYHUX KOH(PEPEHITIAX.

OnyOmikoBaHi Martepiajd TIOBHICTIO BIIOOpakarOTh 3MICT JauUcepTalii Ta
BIJIMTOBIIal0OTh BHUMoOTaM NYHKTY 9 «llopsnky mOpuCymTKEHHS CTyINeHs JOKTopa
¢1moco(dii Ta ckacyBaHHs PIIIEHHS pa30BOi CHE1aTi30BaHOI BUEHOI paju 3aKiamy
BHUIIOT OCBITH, HAYKOBO1 YCTAHOBH PO MPUCYHKEHHS CTYIEHS TOKTOpa (iocodiiy,

3atBepmkeHoro [locranoBoro Kabinery MinictpiB Yipaiau Ne 44 Big 12 ciuns 2022

POKYy.

CrtpyKTypa, OHiHKa MOBH, CTHJIIO Ta 0(pOPMJICHHS

Hucepranis Insimenka €.B. ckiagaeTbes 13 aHOTAallli 1BOMa MOBaMH, BCTYITY,
5 po3aiiiB, 3araJbHUX BHCHOBKIB, CIIMCKY BHUKOPHUCTAHHMX JKEPEN Ta JIOJATKIB.
3aranpHuii 00csr pobotu cknagae 219 cropinok, 134 pucynku, 29 Tabnauie, CIMcok
BUKOpUCTaHUX jkepen 3 115 mnalimenyBanb, 1 nmogaTka mpo BHpPOBAJKEHHS
PO3p00JICHOr0 00JIaHAHHS.

ABTOpOM JIcepTallii yC1 HAyKOBI Pe3yJIbTaTH OJIepKaHO CaMOCTIHHO.

Jlucepraiiito BHUKOHAHO Ha BHCOKOMY HAyKOBO-T€XHIYHOMY piBHI, BOHa
MICTUTh JIOCTaTHIN O0OCST BUKOHAHUX JOCTIIPKEHh Ta OQopMieHA 3TITHO 3
BUMOTaMU JI0 3MICTY 1 00'eMy auceprauiiiHux po6ot. CTpykTypa KBaidikaiiHo1

pOOOTH MOTOIKYETHCS 3 METOIO Ta 3aBJIAHHIMU JOCIIKCHHS.



Huceprarniitna poOoTa MICTUTh HAYKOBI TOJIOXKEHHS, SIKI paHilie He Oyiu
3aXMIIEHI, 1 HOB1 HAYKOBO-OOTPYHTOBAHI PE3yJIbTaTH JOCIIKEHb Ta 3a0BOJIbHSIE
nacrnopTy crnerianbHocTi 132 «Matepiano3HaBCTBO», Taly3b 3HaHb 13 «MexaHiuHa
THXKEHEePIsI».

Texct auceptaiii HamMcaHUW YKPAiHCHBKOIO MOBOIO 3 BHKOPUCTaHHSIM
3arajJbHOMPUUHATOI TEPMIHOJIOTII. AHOTaIlisl Ta TEKCT aucepTarlii ohopMIICHO
3TiTHO BUMOT Jif040ro « TmMuYacoBOro MOpsAKY MPHUCYPKEHHS CTYIEHS JTOKTOpa
dinocodii», 3aTBepmKeHoro mocraHoBoro Kabinery MinicTpiB Ykpainu Big 6

oepesns 2019 p. Nel67.

AKkajaemMi4yHa 100poYeCHICTh

3100yBau JOTPUMYETHCS BUMOT aKaJeMIYHOI TOOpPOYECHOCTI, JUcepTallis He
MICTUTD €JIEMEHTIB IUIariaTy Ta 3aro3u4eHb, Ma€ MOCUJIAHHA Ha BIJMOBIIHI JKEpesia
1H(}opMaIii y BUNaJKy BUKOPUCTAHHS 1]1€H, pe3yJIbTaTiB Ta TEKCTIB 1HIIIMX aBTOPIB.
ABTOp JOTPUMYETHCS HOPM 3aKOHOJIABCTBA MPO aBTOPCHKE MPaBO, HA/IA€ MOBHY Ta
JIOCTOBIpHY 1H(GOpPMAIIII0O TIPO PE3YNbTaTH HAYKOBOi JISJIBHOCTI, a TaKOX

BUKOpPUCTAaHHA MCTOANKH I[OCJ'Ii)I)KeHB .

Ilo nuceprauniiiHiili po06OTi MOKHA 3pOOMTH HACTYIIHI 3ayBasKeHHS:
1. ¥V npeamOyii 10 3HaYEHHS OTPUMAHUX PE3YJIbTATIB:
«Buseneni 6 pobomi ocobaueocmi ma 3aK0OHOMIPHOCMI 1A3EPHO-NIAZMOBO2O
36aprOBaHHA  00380IUNU POIUUPUMU YABTEHHS Npo npoyec 2ibpudHo2o
36aprOBanHs | HA OCHOBI Yb0O20 PO3POOUMU PEKOMEHOAYii N0 NPOEeKmMy8aAHHIO
38aPIOBANILHUX 20JI080K MA NAAZMOMPOHIE OJisl AA3EPHO-NIA3MOBUX NPOYECI8
ma nepeodosozo 36apio6albHO20 00IAOHAHHS, PO3POOUMU MA ONMUMI3)8amu
MEeXHOI02TYHI napamempu 1a3epHO-NaaA3MOB8020 36APIOGAHHS CINANEI. »
JIOLITBHO CTHCIIO BKAa3aTH y YOMY CaMe IMOJISArae ONTUMI3allisl TEXHOIOTTYHUX

napametpis JII13.



2. Ha puc.1.4 a"rmiiicbku po3’sICHEHHSI CTPYKTYPHHUX OCOOJMBOCTEM JIOIIILHO
posmudpyBaTH yKpaiHChKOIO. AOO J04aTH BIAMOBIAHI PO3’SICHEHHS Y
HAPUCYHKOBHH IMiIMTHUC.

3. Ha puc.1.6 aHrmiichbku po3’sICHEHHS €JIEMEHTIB yCTaTKyBaHHS JIOILIBHO
po3mmdpyBaTH YKpaiHChKOIO. AOO J0JaTH BIAMOBIMHI PO3’SICHCHHS Y
HAPUCYHKOBHH IMiIITHUC.

4. Hapuc.1.7 aHrmiiChbKU po3’ICHEHHS AOLIBHO PO3IMIMGPYBATH YKPATHCHKOIO.
A0G0 BUOKPEMUTH Y OKpEMY TaOJIHIIIO.

5. Ha puc. 1.8 macmrabna MiTka Hepo30ipIuBa.

6. Ha puc. 1.9 macmrabna mitka Hepo30ipiuBa

7. Ha puc.1.12 aHrniiicbku po3’sICHEHHSI €JIEMEHTIB YCTaTKyBaHHS JOLIIBHO
posmudpyBaTH yKpaiHChKOWO. AOO J0JaTH BIJAMOBIAHI PO3’SICHEHHS Y
N1JPUCYHKOBUH MIAMHKC.

8. Ha puc.1.13 HiMenpbki po3’siCHEHHS €JIEMEHTIB yCTaTKyBaHHS JOLLIBEHO
posmudpyBaTH yKpaiHChKOWO. AOO J0JaTH BIJAMOBIAHI PO3’SICHEHHS Y
N1IPUCYHKOBUH MIANHKC.

9. Ha pwuc.1.14 HiMenpki po3’ICHEHHsS €JIEMEHTIB YCTaTKyBaHHS JOIIHHO
po3mudpyBaTH yKpaiHChKOW. AOO J0JaTH BIJAMOBIAHI PO3’SICHEHHS Y
N1IPUCYHKOBUH MIANHKC.

10.Ha puc.1.15 nHimMenpku po3’sicHeHHsT Ha rpadiky AOUIIEHO po3iudpyBaTH
yKpaiHcbkoro. Takoxx 3poOuTH  po3OipiauBO MaciuTabHy MITKY Ha
MaKpOCTPYKTypax.

11.Ha pwuc.1.17 HiMenbKi pO3’SICHEHHS €JIEMEHTIB YCTAaTKyBaHHS JOLLIBHO
posmudpyBaTH yKpaiHChKOWO. AOO J0JaTH BIJANOBIAHI PO3’SICHEHHS Y
MPUCYHKOBHH ITIAMHC

12,V migpozaum 2.3 y Tabmuii 2.1 J0IIIbHO BKa3aTH CTOCOBHO XIMIYHOTO
CKJIaZy BUKOPUCTaHUX Yy poOOTI cTaneil cnoci® BU3HAYEHHs, abo oAaTH
MOCHWJIAHHSI «3T1THO cepTU(]IKATy SIKOCTI HA CTAIIbY.

13.V¥ pozaini 2.6, y peuenHi «IIpu mociimkeHHI BUKOPUCTOBYBAIUCH JAETEKTOP

NpYKHBOBIIOMTHX eNeKTpoHiB (mo3HaueHHs BSE Ha enexkrpoHHOMY



3HIMKY)» JOLUIBHO 3a3HAYUTH, IO II€H JETEKTOP JI03BOJISE OI[IHIOBATH
(ha30BUI KOHTPACT JIOCTIIKYBaHUX 3Pa3KiB.

14 Ha pwuc.3.1 aHMMHCHKKA PO3’SICHEHHS €JIIEMEHTIB rpadiky JOIUIBHO
posmudpyBaTH yKpaiHChKOIO. AOO J0JaTH BIAMOBIAHI PO3’SICHEHHS Y
HAPUCYHKOBHH IMiITHUC.

15.Po3zmin 4. Y po3’scaenHi go tadsmii 4.1. «* - BmBi | HV; #* - 8 3TB | HV;
##% - B mBl 117 HV; #*%%* - xpynmHOKpUCTalliuHA CTPYKTypa. » JOILIIBHO
J0JIaTH Y TEKCT1 PEUYEHHs 3 KOMEHTapl CTOCOBHO TOTO, IIO Yy IIB1 TBEPAICTb
3HMKYETbCA AJI JIa3epHOro croco0y, B 3TB TBepaicTh 3HUKYETHCS IS
MJ1a3MOBOTO Ta 1HII.

16.VY po3snini 4.1.2. BiAMIYa€THCS CYTTEBHM PICT MOKA3HUKIB TBEPIOCTI y METal
By TPHU Ja3epHO-IUIA3MOBOMY 3BapIOBaHHI 3pa3KiB TOBIIMHOI OMM.
BpaxoBytouu, 1110 po3Mipu CTPYKTYPHUX €JIEMEHTIB OJIM3bK1 JO MOKA3HUKIB
MeTally MIBY 3pa3KiB TOBIIMHOI 2MM 3BapeHUX Ja3epHO-TUIa3MOBHM
CIoco0OM, JOUUIBHO y TEKCTI POOOTH BKa3aTW MOXJIMBY TPUYMHY M€l
BIIMIHHOCTI. 3a paxyHOK 30UIbIICHHS TEIJIOBKJIAJACHHS MpH 30LIbLICHH]
TOBIIMHU 3pa3Ky, MOXJIMBO BUAUIeHHS cronyku tumy Cr23C6, ski
BIJIITPAIOTH POJIb AUCHEPCIMHOTO 3MIITHEHHS.

17.Ha pucynkax 4.52, 4.53, 4.54 y mianucy ciif BKa3zaTH Miclle, y LbOMY
KOHKPETHO JJisi IIbOI0 E€KCIEPUMEHTY MPOBOJWINCH 3aMIpd TEPMIYHOTO
IIUKJTY 3BapIOBaHHS.

18.Y posznini 4.4 myONrO€ThCS OMHC METOJUKM MEXaHIYHUX BHUIPOOYBaHb.
«BumnpoOyBaHHS TPOBOJIWIM Ha YHIBEPCAJTHLHOMY CEPBO-T1IPABIIYHOMY
BUnpoOyBanpHOMy KoMmiiekei MTS 318.25 3 MakcumanbHuM 3ycuiuisim 250
kH. Koutpons mapameTpiB Tmpu BHUNPOOYBaHHSX 3IACHIOBABCS 32
JIOTIOMOTOI0  CTaHJApTHOTO TMporpaMHoro 3abesneuenHss TestWorks 4

cuctemu MTS 318.25.»



BucHoBok no gucepramii

BigmideHi HelONIIKK Ta 3ayBa)KeHHs, sIKi OyJM BHCJIOBJIEHI IMOJO OKPEMHX
acrexkTiB poOOTH, HE BIUIMBAIOTH Ha 3arajbHUN HAYKOBUH piBEHBL Ta BaXJIMBICTEH
JIOCIIiIKEeHb, IPEACTaBIeHUX y auceprauii. Iuceprauiitna po6ora €.B. Ismenko
Ha TeMy: «libpuone 36aproeéanns cmanei 3 6UKOPUCAHHAM WIA3MOB0I 0y2u ma
BUNPOMIHIOBAHHS 60IOKOHHO20 N1A3epa» € CAMOCTIMHUM Ta 3aBEepIICHMM HAYKOBUM
JOCJIPKEHHAM Ha aKTyallbHy TeMy. BoHa Mae BEeJTMKHI IOTEHIIA IS II0AaIbIINX
JOCIIKEHb, CIIPSIMOBAaHUX Ha IOJIMIIEHHS TEXHOJIOTII Ta eKCIUTyaTalifHuX
BIIACTHBOCTEH MeTaly, OTPHMMAHOI0 HUISXOM TiOPHIHOTO JIa3epPHO-IUIA3MOBOIO
3BaplOBaHHS 3 BUKOPUCTAaHHSIM BOJIOKOHHOTO Jla3epa.

Pobora Bigmosigae BuUMoram IyHKTiB 6, 8 Ta 9 «Ilopsoxy HpUCYIKEHHS
CTyneHsi JJoKTopa irocodii Ta ckacyBaHHS pillIeHHS Pa3oBOl CIEliali30BaHOT
BUEHOI pajd 3aKjaly BHIIOI OCBITH, HayKOBOI YCTaHOBH IIPO IPUCYIKEHHS
CTyIeHs: oKkTopa (inocodii», 3arBepmkenoro [Tocranosoro Kabinery MinicTpis
Ykpainm Ne 44 Big 12 ciuns 2022 poky, a ii aBTop - ILnnswenko €ezeniii
Boniooumuposuu - 3aciyroBye Ha TIPUCYJUKEHHS HOMY HAyKOBOTO CTYIIEHSI
nokropa ¢uiocodii 3a crnerianpHicTIo 132 «Marepiaio3HaBCTBO» rainysi 3HaHb 13

«MexaHiqHa 1HXeHepis».

Penenzenr:

CTapILIUi HAYKOBHIA CIIiBPOOITHUK
BIALTY «3BaprOBaHHS JIETOBAHUX CTAJIEH»
IE3 im. €. O. TTarona HAH Ykpaiuu

KaHIMIAT TEXHIYHUX HAYK, VA
CTapIIMi HAYKOBUH JTOCITITHUK (7 f /- Amnaroniit 3ABJIOBEEB

[Tinnuc Anartonis 3ABJIOBEEBA 3acsin
Buenuit cexperap IE3 im. €.0. [1aTona

KaHIWAJAT TEXHIYHHUX HAyK s KJIOUKOB



