BIATI'YK
Ha qucepTauliifHy poboTy
I'anymaka Osaera BacuiaboBuua
Ha TeMy «Po3po0ka TexHo0/10rii CTHKOBOIO MJ1a3MOBO-1YTrOBOI0
0araTonpoxiaHOro 3BaplOBaHHs 0iMeTa/ly K THTAH-CTAJIb) i3 HAHECEHHAM
0ap’e€pHUX MOKPHTTIBY,
1110 MpeJCTaBjIeHa Ha 3100yTTs CTyIeHs JoKkTopa dinocodii
B rajysi 3HaHb 13 MexaHiuHa iHXeHepis
3a cnetiaynbHicTIO 132 Marepiaio3HaBCTBO

AKTya/IbHICTh TEeMH JHCEpPTANii.

Cy4yacHUM TpeHJOM PO3BUTKY XIMIYHOI Ta €HEpPreTMYHOi Trary3ei
IIPOMUCIIOBOCTI € BIIPOBA/KEHHS Ta 301UJIbLIEHHS OOCATY 3aCTOCYBAaHHSI MeETaJeBHX
MaTepiajiB, 110 MOEAHYIOTh Yy cOOl BJIACTHMBOCTI PI3HUX MeTalliB, y TOMY YHCIi
KOMIO3MIIMHUX MarepiajiiB, IO CKJIAJAalOThCA 3 ABOX 1 OuIble IIapiB MeTaliB,
3'€eJHAHUX MK COOOIO0 Ha piBHI eJeMEeHTapHUX 3aB’s3KiB. 30Kpema OiMeTan TUTaH-
CTallb, LIO0 MO€AHYE B €OOI BUCOKY KOpO3iHY CTIHKICTh THUTaHYy 3 XOPOIIUMH
TEXHOJIOTIYHUMH BIIACTUBOCTSIMH KOHCTPYKI[IHHUX CTajeil € MepCrneKTUBHUM
MaTepiaJioM IS BUPOOHUILTBA 3BapHUX TPyO 1  J03BOJISE€  ITiJABHMINUTH
eKCIUTyaTalliHUi  pecypc  BIAMOBIZHUX  MAariCTPaJbHMX Ta TEXHOJIOTIYHHUX
TpyOONpOBOAIB, 3aBIOSKH IUIAKOBaHI THUTaHOM abo0 WOro CIUIAaBOM BHYTPIIIHiM
noBepxHi. CTpuMyro4rM (aKTOPOM BHUTOTOBJIEHHS 3BapHUX MPSMOILIOBHUX TPYOHHX
BUpOOiIB 3 OiMeTally TUTaH-CTalb € Opak BiAMOBIAHOI peHTaOEeIbHOI MPOMUCIOBOI
TEXHOJIOT'i1 3BaprOBaHHS.

BukopucTtaHHs AyroBuX Ta IUIa3MOBHX IMPOLECIB IJIsl 3BaprOBaHHS OiMeTairy
TUTaH-CTAJlb yCKJIAJHEHE 4Yepe3 HU3KY HayKOBO-TEXHIYHUX MpoOJieM, aHAJIOTIYHHX
110 po0JieMaTUKX 3BaplOBaHHS TUTaHy 31 ctajuto. [lepin 3a Bce, 1ie BUCOKa XiMiduHA
aKTUBHICTh TUTaHy, CyTT€Ba PI3HULSA y (i3UYHUX BIACTHUBOCTAX Ta KPHUCTATIYHIA
OyZoB1 TUTaHy 1 3aJli3a, a TAKOXK OOYMOBJICHUI B3a€EMHOIO JUQY3i€l0 LIMX €IeMEHTIB
PO3BUTOK XiMIYHOI HEOJHOPIAHOCTI 3 YTBOPEHHSIM KPHUXKHX IHTEpMeTaTigHUuX (a3
(IM®) tuny TiFe,, TiFe, Ti)Fe.

TakuM 4YMHOM, TpOBeAeHI B JaHii AucepTauiiHIA poOOTI AOCHIIKEHHS 3
BUBYEHHS METAIYyPriiHUX OCOOJMBOCTEH TMPOIECIB IUJIa3MOBOIO 1 JIyrOBOTO
3BaploBaHHs OiMeTally TUTAaH-CTallb, BU3HAYEHHS CKJIQJy Ta CIIOCOOy HaHECEHHs
Oap’epHUX TMpoOIIApKiB 3aQjsi MiHIMI3alii abo mnoBHOro ycyHeHHs MO,
BCTAHOBJICHHSI METO/IiB, TEXHOJIOTIYHOI MOCIIAOBHOCTI ¥ palliOHAJBHUX MapaMeTpiB
pexxuMy 0araTOMpPOXiAHOTO 3BapIOBaHHS MPSMOIIOBHUX CTAJIEBUX TPYO MIIaKOBaHHX
TUTAHOM TMPEJICTABISAIOTh CYTTEBUM HAyKOBHH Ta NpPaKTUYHUKA 1HTepec, €
CBOEYACHUMU Ta aKTyaJbHUMH.

IIpo akTyanbHICTh TeMH MpeACTaBIeHOI POOOTU CBIAUUTH TAaKOX il 3B’SI30K 3
mporpaMaMud i TeMaMH HAayKOBHX JOCHIKeHb, 30Kkpema: «Po3pobka aIauTUBHHX
TEXHOJIOTi OTpUMaHHS OO0 €MHHMX BHUPOOIB ITPOMHUCIOBOrO Ta OiOMEIUYHOTO
NpU3Ha4YeHHs 13 CIUlaBiB Ta OiMeTaliB MeTOJaMH IUIa3MOBO-IYrOBOro Ta
€IeKTPOHHO-TIpOMeHeBoro HaruiaBieHHs»  (Ne [P 01220000895,  2022);
«JlocmimkeHHss  mpoueciB  cdepoiguzamii  Kpamnejab-AUCIHEPCHUX  YacTOK 1
3aKOHOMipHOCTel (JOpMYBaHHS CTPYKTYPHU I'PaHyJI 1 MOPOIIKIB i3 CKJIaIHOJIETOBaHUX




CIUIaBIB Ta IHTEPMETANIAIB MPHU IJIa3MOBO-IyTOBOMY PO3IUJICHHI CTPYMOIPOBIIHUX
nopomkoBux ApoTiB» (Ne JIP 0122U001952, 2022-2024); «Po3pobka TexHOJOTiH
OJlepXKaHHS HOBITHIX THUTAQHOBUX CIUIaBIB METOJaMHU eJIEKTPOHHO-IIPOMEHEBOIO
TUIaBJIEHHsI Ta BUPOOIB 3 HUX MeToAaMH Mpokatku 1 3D apyky s nmotped o6opoHU
ta Meauam» (Ne JIP 0123U100870, 2023-2024).

Ouninka oOrpyHTOBaHOCTI HAYKOBHX pe3yJbTaTiB AucepTamii, ix
AOCTOBIPHOCTI T2 HOBH3HH.

HaykoBa HOBH3Ha pe3ysbTaTiB JUCEPTALIHHOIO MOCIIIKEHHS IOJISIrae B
CYKYIHOCTI BCTAQHOBJIEHUX 3aKOHOMIPHOCTEH 3B’S3KYy MIXK TEXHOJIOTIYHUMHU
MOKa3HUKAMHM  JOCTIUKEHUX  METOJIB  3BapriOBaHHS 1 OCOOJMBOCTSIMH
CTPYKTYPOYTBOPEHHS, 30KpemMa po3MipaMH Ta CKJIaJ0M «IPOOJEMHUX» JLISHOK
3BapHOro 3’€fAHaHHs OiMeTally TUTaH-CTallb, & TAKOX BUSBJIEHUX OCOOJIMBOCTSIX
¢bi3uKo-MeTanypriiHuX MpoUeciB B yMOBaX 3acTOCYBaHHsS Oap’€pHUX TOKPHUTTIB 3
pi3HUX MarepiajiB, CTBOPEHUX 3 BUKOPUCTAHHSM pPI3HUX METOMIB ILIa3MOBO-
OYrOBOIO HAIJIaBJIeHHsl 1 HAMWJIEHHS Ha TUTaH Ta CTajlb. 30KpeMa, /10 HayKOBOL
HOBHM3HU JIOCJIIDKEHHS BIHOCSATBCS HACTYIIHI MMOJOXKEHHS:

- BIEpLIe BCTAHOBJIEHO 3aKOHOMIPHOCTI BIUIMBY BEJIMYUMHU MOTOHHOI eHeprii
MJ1a3MOBOTIO 1 IyrOBOIO HarlJIaBJeHHs CTajl Ha TUTaH Ha TOBLIMHY Ta CXWJIbHICTb /10
neheKTOyTBOPEHHSI MepexiIHOI 30HH, 1110 BUHUKAE T1iJ1 4ac B3a€MO/Iii pO3IIaBy cTai
3 TUTaHoM 1 MicTuTh IM® tuny Ti-Fe;

- MNoraubJIeHo YSIBIEHHS MPO OCOOJIMBOCTI CTPYKTYPOYTBOPEHHS B Ipolecax
MJIa3MOBOr0 Ta JYroBOI0 HArUIaBJIeHHsS! MOKPUTTS BaHAJIl0 Ha CTajlb 1 CTajll Ha Le
MOKPUTTS, BCTAHOBJIEHO, 1110 B MEpexiJHii 30HI MIX HalUIaBJIE€HUM BaHaJll€BUM
MOKPUTTSIM 1 CTaJUIIO YTBOPIOETHCS 1HTEpMETaliHMK mnpoiiapok V-Fe 3MiHHOT
KOHLIEHTpaUii 1 MABUILIEHOI TBEPAOCTI, 1110 MPU3BOAUTD /10 TPILIMHOYTBOPEHHS;

- JIOTIOBHEHO YSIBJIEHHS MPO OCOOJUBOCTI METATypriiiHOI B3a€MO/Iil poO3IUIaBy
MIJHUX CIUIaBIB 3 TUTAHOM 1 CTaJI0, & camMe — BCTAHOBJIEHO YMOBHU HAHECEHHS
Oap’epHoro mnokputta 31 craBy CuSi3Mnl Ha THUTaHOBY NUIaCTUHY, NpPHU SIKUX
B3aeMHa Audy3is eleMeHTIB Ha Mexax po3auty «tutaH-CuSi3Mnl-crane» He
MPU3BOJAUTH O YTBOPEHHS KPUXKHUX (a3 Ta TPIIUHOYTBOPEHHS;

- BIEpIIe BUSBJIEHO OCOOJMUBOCTI MeTalypriiHOl B3aeMO/Iil Ha MEXi «THUTaH —
MJa3MOBO HAaluWjeHe CTajeBe IMOKPUTTS» IMpU IJIa3MOBO-AYTOBOMY HarljlaBjieHHI
CTaJIeBOIO JIpOTY Ha L€ MOKPUTTS, a caMeé — YMOBM MiHiMi3aulii HOro TOBLIMHU 1
BEJIMYMHU TOrOHHOI eHeprii HarulaBJeHHS Ha I MOKPUTTS, [0 OOyMOBIIOE
Oe3nedeKkTHy nepexiHy 30Hy MK HalUJIeHUM MOKPUTTSIM 1 TUTAHOM;

- BIIepllie BCTAHOBJIEHO, IO i/ Yac 6araTonpoxigHOro 3BaproBaHHs Oimerany
«TUTaH-CTAJIb» B pe3yJbTaTi HArpiBy 3BaplOBaIbHUM JKepenamu Teruia 10 900-
1300 °C B 30HI KOHTaKTy THUTaHY 1 CTajll yTBOPIOEThCS Oe3aedeKkTHa nepexiHa 30Ha
intepmetaniny TiFe toBumHOW 1-10 MKM, sika TpH MOJAJIbLLIOMY HarpiBaHHI /0
1430 °C nepeTtBOproeTbest y cyMiil iHTepMertaniaiB tuny TicFe Ta mikporBepaicTio
600-800 HV.

HaykoBa HOBU3HA po0OOTH copMyiaboBaHa HiTKO 1 3po3ymisio. ITomoxeHHs
HayKOBOI HOBH3HHM BIiJIOBiNalOTh M. 1-4 3aBHaHb, CPOPMYTbOBAHUX Yy HAyKOBIid
poOOTi, CyTHICTh LIUX IMOJIOXKEHb PO3KPUTO Y BUCHOBKAX 10 JOCIIAHULBKUX PO3LIIB
TUcepTariii.




OOGrpyHTOBaHICTh Ta JOCTOBIPHICTh OCHOBHUX HAYKOBHUX MOJIOXKEHb, BACHOBKIB
1 pekoMeHalid poOOTH BU3HAYAETHCS HACTYITHHUM:

- aHaJi30M Mpallb BU3HAHMX Y4YeHHUX 1 (axiBLiB y ramy3i MaTepiallo3HaBCTBa,
NPUKJIAIHOI MEXaHIKH, 3BapIOBAaHHS Ta CIIOPIIHEHUX MPOIIECIB 1 TEXHOJIOTIH;

- 3aJy4YeHHSM JO0 eKCIEePUMEHTaJbHOI YaCTUHH POOOTH BEJIUKOI KUIBKOCTI
pI3HUX CHIOCO0IB Ta METOJIB 3BapIOBaHHS, HAIUIABJICHHS 1 HANMJIEHHS, 3 Pi3HUMU 3a
GI3MYHUM  NPUHLMIIOM 1 EeHEepPreTUYHUMH  XapaKTepUCTHKaMH  JDKepeaMu
HarpiBaHHS,

- 3aCTOCYBaHHSIM aBTOPOM Cy4YacCHUX anpoOOBaHUX METOJMK IPOBEIEHHS
eKCIIEPUMEHTIB, 30KpeMa METOJiB ONTHYHOI, aHAJITUYHOI PacTPOBOI €JIEKTPOHHOI
MIKpPOCKOTIi1 Ta PEHTT€HOCTPYKTYPHOTO aHali3y, & TAKOK BUKOPUCTAHHSAM HaHO1IbII
BIAMOBIAHOT JUIsi 3BaplOBaJIbHUX YMOB O0’€MHOI MoOAeNi pKepeia HarpiBaHHS Yy
MO/IeJTFOBaHHI TEIUIOBUX IMPOLIECiB METOIOM CKIHYEHHUX €JIEMEHTIB;

- 3HAYHUM OOCSArOM JaHUX, OTPUMAHUX LUIAXOM IMPOBENEHHS MPSIMUX
eKCIIEPUMEHTIB;

- anmpo0alli€er0 OCHOBHHUX pe3yJIbTaTiB pOOOTH Ha MDKHAPOAHUX KOH(EPEHIISX.

OcHOBHI  pe3ynbTaTH MPEACTaBIEHOTO  HAYKOBOIO  JOCIIKEHHS €
IOCTOBIPHMMH Ta OOrpyHTOBaHMMHU. HayKoBi mOI0’KeHHsI, BACHOBKH 1 peKOMEH1allii,
mo chopMyIbOBaHi y JucepTarlii, BianosinawTs BciMm BumoraMm MOH VYkpainu mozno
QUcepTaLliiHUX POOIT.

Orxe, mig yac BHPIIIEHHS IIOCTABJIEHOTO B pOOOTI HAYKOBOIO 3aBIaHHS,
3100yBad JTOCIIAMB OCOOJMBOCTI METaTypriiHUX MPOLECIB MJIa3MOBOIO i JyroBOro
3BaplOBaHHS OiMeTally THUTaH-CTallb, HAyKOBO OOIPpYHTYyBaB CKJIaJ Ta METOJ
HaHeceHHs 0ap’€pHOro MpoIapKy, Mo MiHiMI3ye MKiAIUBUMA BIuMB IM® Ha sKicTh
Ta BIACTHBOCTI 3BapHOro OiMerandy, a TaKoX pO3pOOUB TEXHOJIOTIF0 CTHKOBOTO
JIa3MOBO-AYTOBOro 6araTonpoxiJHOrO 3BaplOBaHHs OiMETaleBOro MPOKaTy TUTaH-
cTayb 3aBTOBIWIKHK 12 MM (mmap tutany BT1-0 3aBroBmku 2 MM + map ctam Q235
3aBTOBIIKKA 10 MM) i3 3a0e3mnedeHHsM MIITHOCTI 3BapHOro 3’eaHaHHs Ha piBHI 0,85
MII[HOCTi OCHOBHOT'O MeTally. TakuM YHHOM, METY JUCEPTALifHOT poOOTH AOCATHYTO,
yCl TIOCTaBJIeHI 3aBJIaHHS BUKOHAaHO B IOBHOMY o00cs3i, a 3400yBady OBOJIOJIB
METOJIOJIOTIEI0 HAyKOBOI  HiSUTBHOCTI Ta MPOAEMOHCTPYBaB BHCOKI (haxoBi
KOMIIETEHTHOCTI.

Ouinka 3micTy aucepranii, ii 3aBepuIeHICTh Ta JOTPHMAHHS NMPUHIUMIB
aKajeMi4HOI 100pO4YeCHOCTI.

[IpencraBnena nuceprauiiiHa po6ota [Manymaka O.B. 3a cBoiM 3MicToMm
noBHicTi0  Biamosizae CraHzapTy BHINOI OCBITM 31 crmemiambHocTi 132
Martepiano3HaBCTBO Ta NpeIMETHiIH o06yiacTi, 10 BH3HAY€HAa OCBITHHO-HAYKOBOIO
MpOrpaMoro MiArOTOBKU JOKTOPIB ¢ijocodii 3 Marepiaio3HaBCTBA.

JuceprauiitHa poOoTa € 3aBeplIeHO0 HayKOBOKO IIpalero, HaBeJeHl
pe3yJbTaTH Ta BUCHOBKM CBiYaTh PO HASABHICTH OCOOMCTOrO BHECKY 3/100yBaya y
HAYKOBHUI HANpsIM JOCIIDKeHHS HOBITHIX Mpo0JieM MaTepialo3HaBCTBa.

3a pesyapTaTaMH PO3MVISIAY 3BITY MOAIOHOCTI Ta MEpeBIpKU IUCepTaLiiHOl
poOOTH Ha TEKCTOBI CIIBINAIIHHA MOXXHa 3pOOMTH BHUCHOBOK, IO JHCepTaliiHa
po6ora I'anymaka Onera BacunboBHYa € pe3yJbTaTOM CaMOCTIHHUX HayKOBHX
IOCTiKeHb 3700yBaya Ta HE MICTUTh eJIeMeHTIB danbcudikaiii, KOMIIALIT,
¢babpukarii, mariaty Ta 3ano3u4eHb. HalOiapIii BiACOTOK 301KHOCTI BCTAHOBJIEHO




3 CalTOM XXypHally, B SIKOMy OITyOJiKOBaHa BJacHa HayKoBa CTaTTs 3400yBaua 3i
CIHMCKY OITyOJIiKOBaHUX 3a TEMOIO aucepralii npaub. Bukopucrani 3q00yBadeM ijef,
pe3yJbTaTH 1 TEKCTHU IHIIMX aBTOPIB MAalOTh HAJIE)KHI IOCUJIAHHS Ha BiANOBIIHI
JoKepena.

MoBa Ta cTH/Ib BUKJIAJIEHHS pPe3yJibTaTiB.

Huceprauiitna pobGora I'anymaka O.B. BuKiIazeHa [Iep)KaBHOI MOBOIO.
CrtpykTypoBaHicTh aucepTalii Ha pO3ALIK BIAMOBIAAE 3araJbHONPUHHATUM HOpMaM
Ta HaJa€ MOXJUBICTh IHIIMM JOCTIAHUKAM TOKPOKOBO YITKO 3pO3YMiTH
NOCITIIOBHICTh €TaliB BUKOHAHHS JociimkeHb. HaBenenuit rpadiunmii marepiai,
SIKUU NpeACTaBI€HUI BlIacHUMHU ¢GoTorpadisimMu, CKpiHIIOTaMH, rpadikaMu, B MOBHIH
Mipi BigoOpakae pe3yJbTaTH EKCIEPUMEHTAIBHUX 1 PO3PaXyHKOBHUX HOCIIIKEHb.
ABTOPOM BHUKOpPHUCTaHa 3arajJibHOMPHHHATA TeXHIYHa TepMmiHosoris. Oxpemi
3ayBa)KeHHS 110J10 3aCTOCYBaHHS HECTAHJApPTHU30BaHMX a00 HEKOPEKTHUX TEPMIiHIB
HaBeJleHO Hik4ye. HasiBHICTh OCTaHHIX HE € KPUTHYHOIO 1 HE MEPEIKOKAE TTIOBHOMY
PO3YyMIHHIO HaBEJIEHUX PEe3YJIbTaTiB JOCIiHKEHb.

Hucepraniiina poborta BukiageHa Ha 240 cTopiHKaX MaIIMHOMUCHOTO TEKCTY i
CKJIaIa€ThCs 31 BCTYILY, IT'SITH PO3JLUTIB 3arayibHUM o0csiroM 183 cTOpiHKH, 3araibHUX
BHCHOBKIB, CIIUCKY BUKOPUCTAHOI JiTepatypu 3i 123 HaliMeHyBaHb Ta ABOX JOAATKIB.

¥ Beryni oOrpyHTOBaHO aKTyallbHICTh OOpaHOi TEMHU JOCIiIKEHHS, BU3HAYEH]
MeTa Ta 3aJadi JOCIIKEHHs, MPUBEACHI METOOU NOCIiIKeHHs, ChOpMYyIbOBaHI
HayKOBa HOBM3HA Ta IpaKTHYHA LIHHICTh OTPUMaHMX pe3yibprariB. Hanana
iHpopMallis moao anpodarii pe3yabTaTiB poOOTH Ta KUIBKOCTI MyOiKaiiii mo Temi
poboTH 3 HaBeAEHHSM OCOOMCTOrO BHECKy aBTopa. llpencraBneHa 3arajibHa
CTPYKTypa Ta o0csr qucepTaniiHol poOOTH.

Y nmepumiomMy po3aiili TIpUBENEHO pe3yibTaTH aHali3y O0coOJIUBOCTEH
OTPUMaHHS 3BapHUX OiMeTaleBHX 3’€IHaHb THUTAHY Ta CTaJli 3 BUKOPUCTAHHSIM
Cy4aCHMX 3BapIOBaJIbHUX TEXHOJIOTIM 1 TEXHOJOrYHUX MNpuiioMiB. Po3risiHyTO
TE€XHOJIOTIYHI OCOOJIMBOCTI 3BaprOBaJIbHUX TMPOLECIB 1 CTPYKTYpHI OCOOJIHMBOCTI
bopMyBaHHS TaKuMX 3BapHUX 3’€JHaHb, BHU3HAYEHO XapakTepHi JAedekTu ix
yrBopeHHs. ChopmynboBaHo 06a30By mpolaeMaTuKy OTpUMaHHS 3’ €JHaHb TUTaHY Ta
CTaJli 3BaprOBaHHSAM IUIaBJIeHHSIM. Ha OCHOBI mpoBeIeHOro aHalizy BH3HAYEeHI MeTa
Ta 3aBJaHHS JOCIIIIKEHb.

Y napyromy po3aiii HaBeleHO OMKMC 3aCTOCOBAHMX CTAHAAPTU30BaHUX Ta
OpUTIHAJTBHUX METOJIB TMPOBEAEHHS IOCHiKeHHs. BkazaHo Marepiaim, 10
3aCTOCOBYBAJIUCh B TMpoIeci JociikeHb. [IpoBeieHO OMUC TEeXHOJIOTIYHOIO
3BapIOBAJIbHOIO OOJaqHAHHS /[Jii BUKOHAHHSI €KCIEPUMEHTIB 1 MeTajorpadidyHux
JOCII/IKEHb.

Y TperboMy PpoO3aiJi TpUBEIEHO TEXHOJOTIYHI Ta MeTtamorpadivsi
JOCTIDKeHHSI JI1 BUSIBJIEHHS CTYIIEHIO BIUIMBY AYroBoro abo mia3MoBO-AyroBOTrO
JDKepesa HarUlaBJIeHHs CTaJeBOro Iapy Ha THUTAHOBUM Iap, BCTAHOBIIEHO
3aleXHICTh mnapameTpiB ¢opmyBaHHs [IM® mpomapky Bil MNOTOHHOI €Heprii
3BapIOBAJIBHOIO TMpOIeCy. 3 YypaxyBaHHSM OTpPUMaHUX HaHUX Hajgaldl oOpaHO
HaWO1JbII NepCIeKTUBHI 3BapIOBAJIbHI Ta CIIOPIAHEHI TEXHOJIOTI Il HaIUIaBJIeHHS 1
HalWJIIOBaHHS Oap’e€pHUX IIapiB, NMpuU3HaueHUX [aias ycyHeHHs IM® mnpomapky.
[IpoBeneHo MeTanorpadivyHi AOCTIIHKEHHS CTPYKTYPOYTBOPEHHS y MepexiTHUX 30HaX
micas HaHeceHHs Oap’€pHUX IMOKPHUTTIB HAa TUTaH, Ha CTaJb 1 MICJs HaIUIaBJI€HHS




TOHKOTO CTaJeBOro IIapy Ha HaAHECeHI TMOKPUTTA. 3a  pe3yJibTaTaMu
MeTajgorpadiuHux JOCHiKeHb OOpaHO HaAWOUIbII TMepCleKTUBHI MaTepian i
TEXHOJIOTII0 HAHECEHHs Ha THUTaH Oap’€pHOrO0 TOKPUTTSA i3 HACTYIHUM
HaIUIaBJIEHHSAM cTajeBoro mapy. OCHOBHUM KpuTepiid BUOOpPY — MOBHE a0 4acTKOBE
ycyHeHHs IM® npoiuapky, MiHiMizalis ToBuHA IM® npomapky 10 10 MKM.

Y d4yerBepTrOoMy poO3aiJi JOCIIKEHO CTPYKTYpPHI OCOOJHMBOCTI BHXITHUX
3pa3kiB OiMeTally THUTaH-CTallb, 3 SKHUX HaJaldl IUJIAaHYETbCS 3BaproBaTh TPYyOHI
KoHCTpyKii. [IpuBeneHi pe3ynbraTé MaTeMaTHYHOTO Ta (PiI3UYHOTO MOJETFOBAHHS
mpolecy HarpiBy B TBeplii ¢asi 3pa3kiB OiMeTaqeBOro JUCTa THTAH-CTallb, KU
BiZOyBa€eThcs MpH AyroBoMy abo IIa3MOBO-AyTOBOMY 3BaproBaHHi. [IpoaHanizoBaHO
ocobnuBocTi yrBopeHHs IM® y TBepaiit ¢a3i 3aie)XHO BiJl TeMIepaTypd HarpiBy
30HU TepMiuHoro BBy (3TB) npu 3BaproBaHHi.

Y 1m’sToMy po3AuUll MpenCTaBIeHO pe3yJibTaTH TMPAKTUYHOI peaizarii
MNPOBENEHUX JOCIIIKeHb, a caMe: pO3pOOJIEHO psI TEXHOJOTiH, IOCIiI0BHE
3aCTOCYBaHHS SKUX JO3BOJISIE OJEp)KaTH 3BapHEe 3’€AHAHHs OiMeTaly TUTaH-CTallb
BIATIOBITHOT SIKOCT1, pO3pO0JIEHO CTPYKTYpHO-anapaTypHi CXeMHU Ta CKOHCTPYHOBaHO
BIMOBIIHE 00JIaIHAHHS JIJIsI BIIPOBAKEHHS LIMX TEXHOJIOTIH.

BucHOBKM c(hOpMyYNIbOBaHI KOHKPETHO Ta JIOTIYHO, BIAMOBIZHO OO 3MiCTy
UcepTallii.

Huceprauiiina po6ora odopmiieHa BiAnoBiIHO 10 BuMoOr Hakazy MOH
Ykpainu Big 12 ciyns 2017 p. Ne 40 «IIpo 3aTBepmKeHHS BUMOT A0 O(GOpPMIIEHHS
aucepTariin.

OnpuiogHeHHs pe3yJibTaTIiB AHCepTaliiiHOT po6OTH.

HayxkoBi pe3ynbraTu nucepramiiHoi poOOTH BUCBITIEHI y 26 OmyOaiKoBaHUX
npausx 3100yBaya, cepel sIKux:

-5 crareil mepioAMYHUX HAYKOBUX BUJIaHb, 110 i1HAEKCYIOThCS Oa3zaMu JaHHX
Web of Science Core Collection Ta/abo Scopus, cepen HMUX 3 CTATTi Y BHAAHHIX
BigHeceHUX 10 TpeTboro kBapremo (Q3) 3a kmacudikaniero SCImago Journal and
Country Rank a6o Journal Citation Reports, 1 ctarTs y BuAaHHI IEPIIOro KBapTeIiO
(Q1) ta 1 crarrs y BuAaHHi, moO iHAeKkcyeTbes TiuTbkH Web of Science Core
Collection;

-4 cTaTTi NepioAUYHUX HAYKOBUX BHAAaHb, BKIIOUEHHUX J0 MEpesiKy HayKOBHX
(baxoBUX BUJaHb Y KpaiHH,

- 2 cTaTTi HAYKOBO NEPIOJUYHUX BUAAHb 1HIIUX JI€pXKaB;

- 2 maTeHTH Ha BUHAXIT;

-13 306ipok Te3 Ta OOMOBiAEH MIXKHAPOAHUX HAYKOBUX KOH(epeHLiH, 1o
3aCBIOUYIOTH anpoOallio aucepTariii.

[Ipu miaroroBui myOmiKamid aBTOpP HEYXWJIBHO JAOTPUMYBABCS IPUHLMUITIB
akazeMiyHoi noOpouecHocTi. B mpencraBneHid aucepTaiii HaBeNeHUH Neperik
omyOIIKOBaHMX 3a TEMOK JucepTalii poOIiT 3 HaBeAEHHSIM OCOOUCTOrO BHECKY
3100yBaya Tpd TPOBEJEHHI HAYKOBHMX JOCJIKeHb Ta IIATOTOBLI HAayKOBHX
nyOJikalii y criiBaBTOPCTBI.

TakuM YMHOM, OMHUCAHI B JHMCEpPTaIiliHIi poOOTI pe3ybTaTH MOBHOK MipOKO
BUCBITJIEHI Y HAyKOBUX MyOJtikamisx 3q00yBaya.



Henoniku Ta 3ayBaskeHHs 10 AMcepTaliiHOT po0OTH.

1. PoGota Mae nesiki HETOYHOCTI B 3aCTOCYyBaHHI TEPMIHIB Ta IOMMIIKH,
HalpHUKIaJ] «...BeJIMUMHA 3MilHeHHs Jedopmarii...» (cTop. 33), «...3BapeHUi
moB...» (ctop. 39, 46), «...TeHaiTHUX ¢a3...» (cTop. 54, 127), «... yHInoJaspHoro (3
HiJICTaBKOIO) TJIa3MOBOr0 CTHKOBOTO 3BaplOBaHHs...» (cTop. 194). 3akuc BaHadiro
neine B TeKCTi mo3HavaeThes K VN (ctop. 148, 156, 163).

2. Ha crop. 33 aBTOp 3aCTOCOBY€ BH3HAYEHHSI «HAIPYKEHHS IUIMHHOCTI», Ha
cTop. 35 «Mexa MIIACTUYHOCTI», a Ha CTOp. 87 «rpaHUlll INIMHHOCTI», 6axxaHo Oyio 6
BUKOPUCTOBYBAaTH CTaH/IApTU30BaHI TEPMiHH.

3. He 3po3ymino, Ha aHaui3i IKUX came MyOJiKaliid IpyHTY€EThCSl HaBeJIeHa B II.
5 BHCHOBKIB 3a po3aijoMm | imes HamaBieHHS abo0 HamwieHHs nopomky Al,Oj; i
nopomwky 3aiiza [DK-1 mis ctBopenHs 6ap'epHux nmpoiapkis (cTop. 63).

4. YV T1abn. 3.1 (crop. 92) HaBemeHO 3HAYEeHHs IapaMeTPIB PEXHUMIB
IMIyJICHOTO AYTOBOT'O HAaIUIaBJIeHHS TUIABKUM €JIEKTPOJIOM y 3aXHCHOMY Tasi, cepen
SKMX BKa3aHO «3BaproBaIbHUU CTpym». OCKIJIBKH 3aCTOCOBYBaJIaCh ITyJIbCaLlis
CTpyMy, HE3pO3yMUIO SKHH caMme IIe CTPyM 1 YH JOCIHIKYBaBCs BIUTUB CTPYMY
IMIyJIbCY, CTpPYMY IIay3W, YacTOTH Ta CKBa)XXHOCTI IMITyJbCiB Ha (opMyBaHHS
HaIUIaBJIEHOTO 1Iapy.

5. HocnimkeHHs MeTalypridHOi B3aeMojii HaIUIaBJIeHHs CTajli Ha THUTaH
metogamu P-GMAW (P-MAG) ta CMT (po3ninu 3.1.1 ta 3.1.2) BUKOHYBAaJIHCh Y
CyMillIaX aproHy i ByIJIEKHUCTIOro rasy. baxaHo Oysno O MOSICHUTH, YoMy Iii cepii
eKCIIEPUMEHTIB IPOBOJAMUIUCH O3 ypaxXyBaHHS MIABUIIEHO! XiMIYHOI aKTHUBHOCTI
TUTaHY 13 3aCTOCYBaHHSIM aKTUBHMX KOMIIOHEHTIB 3aXMCHOI'O CepeOBHILA.

6. Y po3aini 3.2.3 BUKOHYBJIOCh IMITYJIbCHO-IYIOBe HAaIlJIaBJI€HHs CTalli Ha
mrap BaHafgito y cymimi 82 % Ar + 18 % CO; (3pasku Nel Ta 2, tabn. 3.16).
AHaJIOTIYHO [0 MOMEePeIHbOro 3ayBa)XK€HHS OakaHO TMOSICHUTHU, YOMY B IIbOMY
BUMAJKY ITHOpYBajlacs 3JaTHICTh BaHAIIIO y TBEPAOMY CTaHI MOTJIMHATH KHUCEHb 3
ra3oBoi ¢a3u 3a NpUOIU3HO Ti€l K caMoi TeMnepaTypu, 1o 1 Tutal (400...500 °C).

7. Y pozaini 4.4 6axanHo Oyno 6 Ounbll YiTKO cOpMyITIOBAaTH BUCHOBKH 3a
pe3yiapTaTaMy TMOPIBHSHHS PEHTIeHOCIEKTPAJIbHOTO Ta PEHTIE€HOCTPYKTYPHOTO
(mudpaxuiifHOro0) aHami3iB CKJIaAy IHTEPMETATIIHUX IMPOLIAPKIB Y 30HI KOHTAKTY
TUTaH — cTanb. 30kpema yTBopeHHs (a3su Tunmy TixFe (TiFe), nmpo sxy B
MOJaJbIIOMY 11€ThCsl Y BUCHOBKax 3a po3nijom 4 (ctop. 188-189), He BcTaHOBIEHO
3a pe3yJibTaTaMHi PeHTI€HOCTPYKTYPHOIO (ha30BOro aHamizy.

8. ¥ poboTi nocniKy€eThCsl HalJIaBJIeHHs Ta HAIIUMJIEHHSI HAa TUTaH BoJb(paMy
1 BaHazito. Bei Tpu 3a3Haueni enementy (Ti, V ta W) — cunbHiI kap6inoyTBOproBaui.
3a [OMOMOroOK 3aCTOCOBYBAaHOTO B poOOTI METOAY pPEHTI€HOCIEeKTPalbHOro
MiKpoaHaJli3y He 3aBXXIHM MOXJIMBO BCTAHOBHTH BMICT BYTJICLIO B CKJIAIi OKpPEeMHX
¢a3. Hackisibku NMepeKOHIMBUMH y I[bOMY BUMAIKY € MPUITYIIEHHS, III0JI0 YTBOPEHHS
BUKJIFOYHO 1HTEpMeTaliHUX (a3 B CKJIaJl pi3HUX Oap’€pHUX IIApPIB Ta TUTAHOBOTO
mapy?

BBaxkaro, 1110 BUCIJIOBII€HI 3ayBa)XK€HHSI HEe € BU3HAYAJIbHUMHU 1 HE 3MEHILIYIOTh
3arajibHy 3Ha4HY HAyKOBY HOBHU3HY Ta NpPaKTU4YHY 3HAUYUMICTh pe3yJibTaTiB Ta He
BIJIMBAIOTh HA MMO3UTUBHY OLIIHKY AUCEPTALlIMHOI pOOOTH.




BucHoBoOK npo guceprauiiiny po6ory.

Huceprauiitna pobGorta 3m00yBaya cTymeHs AokTopa ¢inocodii ['anymiaka
Onera BacunpoBuua Ha TeMy «Po3poOKka TeXHOJIOTii CTUKOBOTO IJIa3MOBO-IYTOBOTO
OaraTompoxiTHOrO 3BaplOBaHHs OiMeTally «THTaH-CTaJIb» 13 HaHECEHHSM Oap’€pHHMX
MOKPUTTIB» BUKOHAaHA Ha BUCOKOMY HayKOBOMY PiBHi, BOHa HE MOPYIIY€ MPUHIHIIIB
aKaZieMi4yHOI JOOPOYECHOCTI Ta € 3aKIHYEHHUM HayKOBUM JIOCIIPKEHHSIM, CYKYITHICTh
TEOPETUYHUX Ta MPAKTHYHUX Pe3yJbTaTiB SKOTO PO3B'S3y€ HAyKOBE 3aBJIaHHS, IO
Ma€ CyTT€BE 3HAueHHs IS ranysi 3HaHb 13 MexaHiyHa iH)XXeHepis, CrelialbHICTh
132 Marepiano3naBcTBo. JluceprauiifHa poOoTa 3a aKTyaJbHICTIO, NMPAKTUYHOKO
[iHHICTIO Ta HAYKOBOIO HOBHM3HOIO IIOBHICTIO BIJIIOBiga€ BHUMOraM YHHHOIO
3aKOHOAABCTBA YKpaiHH, 5Kl HaBeleH1 B I.1. 6 — 9 «Ilopsaaky npucyKeHHS CTyneHs
nokropa (inocodii Ta ckacyBaHHS pIIIEHHS pa30BOi CIelialli30BaHOI BYEHOI paau
3aKjlaJy BMILOI OCBITH, HayKOBOi YCTaHOBH IPO MPHUCYIKEHHS CTYIEHS IOKTOpa
binocodii», 3arBepxenoro [loctanoBoro Kabinety MiHicTpiB Ykpainu Bia 12 ciuHs
2022 p. Ne 44,

3n00yBau ['anymak Oner BacwiboBUY 3aciayroBye Ha MNPUCYIKEHHS
HAyKOBOT'O CTyNHeHs JOoKTopa (inocodii y ramysi 3Hanb 13 MexaHiuHa iH)XeHepis 3a
cnenianbHicTIO 132 MaTepiano3HaBCTBO.

Odiuiiinuii onoHeHT:
IOLIeHT Kadenpu
3BapIOBAJIBHOIO BUPOOHHUIITBA
KIII im. Iropst Cikopcbkoro
K.T.H., JIOLIEHT Onekciit CJIMBIHCHKU

[linnuc odiuiitHOro ONOHeHTa JoLeHTa Kadeapu 3BaproBaIbHOIO BUPOOHHUIITBA
KIII im. Iropst CikopceKkoro K.T.H., qoueHTa Onekcis CIMBIHCHKOTO 3aCBiIUyIO:

«28» ciunst 2025 poky




