PELHEH3IA
Ha JucepTalliiHy poooTy
[Togumana I'puropis CepriiioBuua
Ha TeMy « Termno00MiH MpH KaniOpyBaHHI TPyO 3 TEPMOILIACTIBY,
MIPEICTaBIICHY Ha 3M00yTTS CTYyIEHs ToKTopa ¢inocodii
B rany3i 3HaHb 13 «MexaHiuHa iHXEHEp1s»
3a criemianbHicTIO 133 [Namy3eBe MammHOOyAyBaHHS.

AKTYaJILHICTh TEeMHM JAUCEPTALIl.

[TomiMepHi TpyOW 3aBAsiku CBOIM (Di3UKO-MEXaHIYHUM BJIACTUBOCTSM, BHCOKUM
TEXHIYHUM XapaKTePUCTHKAM, 3pyYHOCTI BUKOPUCTAHHS Ta JOCTYMHIA IiHI MIKPOKO
3aCTOCOBYIOTHCS B I1HDKEHEPHHX MeEpekax pI3HOTO TpPU3HAYEHHS, 30KpemMa s
BOJIONIOCTaYaHHSI, Ta30II0CTavYaHHs, OMAJCHHs, BOIOBIABEACHHS 1 BUTOTOBICHHS 3aXHUCHHUX
KaHaJIIB, JUIsl MPOKJIAJAHHS EJNEKTPUYHUX KaOesiB, ONTOBOJIOKOHHOIO KaOemto, TOLIO.
BoHu maroTe Baromi rmnepeBaru Tepel CTaJeBUMH TpyOamMu, Taki SIK JIOBFOBIYHICTb,
MIPOCTOTa MOHTAXXY, KOpO3iiiHA CTIMKICTh, BUCOKI 130JIA11iHI BIACTUBOCTI Ta TIT1EHIYHICTD.
[TonmuT Ha moJjiMepHi TPpyOU 3 MOKpPAIIEHUMH XapaKTEPUCTUKAMU MOCTIHHO 3pOCTaE, II0
3YMOBIJIIOE HEOOXIAHICTh YJOCKOHAJICHHSI TEXHOJIOTIYHUX IIPOIIECIB iX BUTOTOBJICHHS.
OpHuM 13 KIIOYOBHUX €TaIliB BUPOOHHULITBA TPYO € KanmOpyBaHHs, sIKe 3a0€31euy€e TOUHICTh
r€OMETPUYHUX MMAPaMETPIB Ta CTAOUIbHICTh MEXAHIYHUX BJIACTUBOCTEN BUPOOY.

Opnnak moniMepHi TpyOHU, 30Kpema IMOJIETUIICHOB], MalOTh 1 MEBHI HEJOJIKIB TMepe]]
METAJICBUMU TpyOamMu, OJHUM 3 SKUX € IX HeJOoCTaTHsA MilHIicTh. Ha MimHICTB
MOJTIETUJICHOBUX TPyO BIUIMBA€ CTAOLIBHICTH 1 TOYHICTH (DOPMYBAHHS TOBIIMHHU CTIHKU
TpyO, sIKi Yepe3 BIUIMB PI3HUX JecTabuI3yro4nX (HakTopiB HA CHOTOMAHI 1€ HE JOCITAI0Th
noTpiOHOTO piBHA. OMHUM 13 TaKUX AecTabUII3yIOUNX (PaKTOPIB, AETATLHO PO3TIISIHYTHUM B
JaHii poOOTI, 3aJMIIAETHCS HEBUPIIICHE IMOKU W€ MHUTAHHS, IOB’S3aHE 3 MPOLECOM
HECTalllOHAPHOr0 TEIUIOOOMIHY 3 (Pa30BUMHM TEPEXO0JI0OM, MiJ 4Yac SKOTO YTBOPIOETHCA
TBEpAUHN IIap MOJIMEpPY, MILHICTh SKOTO Ma€ OyTHM JOCTATHBOK IS TOJOJIAHHS CHUJI
TEpTS, a PO3PLIKEHHS Ma€ OyTH JOCTATHIM JJisi yTPUMAHHS TEPMIYHOTO KOHTAKTY MIX
3aroTOBKOIO Ta KaliOPyBaJIbHOIO T1Ib30I0.

He3Baxatoun Ha 4uCIEHHI JOCHIDKEHHS, MEXaHI3MHM TEIIOOOMiHY MpHu (a3oBux
nepexojax y mpolieci KamiOpyBaHHsS TPyO 3 TEpPMOIUIACTIB 3aJIMINAIOTHCS HEIOCTATHBO
BUBUYCHUMHU. ICHYIOU1 MaTeMaTU4HI MOJIe]Il HE BPaXOBYIOTh y MOBHIM Mipi B3a€MO3B’SI30K
TEIIO(PI3UUHUX XAPAaKTEPUCTUK TMOJIMEpPY 3 KIHETHKOIO KpHUCTami3alii Ta penakcaiii
3aJUIIKOBUX HAIPYXEHb, IO € KPUTHYHO BAXIMBHUM sl 3a0e3rmeueHHs HEoOXiTHUX
MEXaHIYHUX BJIACTUBOCTEN TOTOBOI'O BUPOOY.

Otxe, po3pobOka (hi3MKO-MaTEMATUIHUX MOJIENEH, 10 OMHUCYIOTh TETUIOOOMIH TpU
OXOJIO/DKEHHI TPYOHOT 3aroTOBKM B KaiOpaTopi 3 ypaxyBaHHSM (ha30BOTO MEPEXoay
nojiMepy, € BaXIMBOIO HAYKOBO-TIPAKTHYHOIO 3ajadelo. li BUpILIEHHS CIPUATUME



BJIOCKOHAJICHHIO TEXHOJIOTTYHUX MPOIIECIB MePEepPOOKH TEPMOILIACTIB, MiABULICHHIO SKOCTI
MPOJYKIIT Ta ONTUMI3allll €HEPTeTUUHUX BUTPAT Y BUPOOHUIITBI.

Hucepraniitna po6ota Ilogumana I'.C. HamineHa Ha MiABUIICHHSA €(PEKTHUBHOCTI
IpoIieCy TeIUIO0OMIHY TIPH KamiOpyBaHHI TpyO 3 TEPMOILIACTIB Ta MOJCPHI3allil ICHYIOUHUX
KOHCTPYKIIIA KaMiOpyBaJIbHUX TPHUCTPOIB, IO JO3BOJIUTH 30UIBIIUTH IIBUAKICTH
KanmiOpyBaHHS 1 NMPOAYKTUBHICTh EKCTPY31MHOTrO OOJagHaHHS Uil BUPOOHUIITBA TPYO
JOCTaTHHOI MIITHOCTI 13 33JJaHUMH BIIACTUBOCTSAMU. BUPINICHHS IIbOTO MUTAHHS JT03BOJUTH
JOCATTH MiABUILEHHS €()EeKTUBHOCTI MPOIECY TEIUIO0OMIHY B KalliOpyBaIbHOMY MPUCTPOI,
a OTXKE 1 MIJABUILNCHHS MPOIYKTUBHOCTI JIiHII, Ta 3a0€3MEeUNTH BHUCOKY SKICTh TOTOBHUX
BUPOOIB, IO pOOUTH TEMY JOCIIKEHHS aKTyaJIbHOIO.

Ouinka o0IPyHTOBAHOCTI HAYKOBHUX pe3yJbTaTIiB AUcepTaii, iX 10CTOBIpHOCTI
Ta HOBU3HHU.

HaykoBa HOBHM3HA pe3yibTaTiB JUCEPTALIMHOTO JOCHIIKEHHS TOJIrae B
HACTYITHOMY:

1. OOrpyHTOBaHO YMOBH TMPOIIECY TEIUIOOOMIHHY 3 KOHTPOJbOBAHUM TEPMIUYHUM
OMOpPOM TpU KOHTaKTI TpyOM Ta poOOUOi MOBEPXHI KadiOpyr4oi Tifib3W MPpU 3aJaHii
JUHAMILI TIpolleCcy KpHUCTati3allii, 0 M03BOJIUThH 30UIBIIUTH MPOIYKTUBHICTH JIHIT MpU
30epexKeHH1 IKOCTI BUPOOY.

2. ExcriepuMeHTanpHO BU3HAYEHO 4Yac (pOpMyBaHHSA TBEpJOrO Iapy MOdiMepy Ha
30BHIIIHIM MOBEPXHI TPYOHU MPU KOHTAKTI 3 KajuiOpaTopoM, a TaKOK BU3HAUECHO TUHAMIKY
3MIHU PO3PIIKEHHS B Kamepi Kainioparopa s 3a0€3MeUeHHs 331aHOr0 TEPMIYHOTO OMOPY
IpU OXOJIOJKEHHI 0€3 MEXaHIYHOTO pyHHYBaHHS HOBOYTBOPEHOTO TBEPJOrO IIapy Ha
TpYyOHIii 3arOTOBIII.

3. OOrpyHTOBaHO YMOBHM MIHIMAJIBHOTO PO3PIKEHHS B 30HI KaliOpyBaJbHOTO
MPUCTPOIO ISl TEPMIYHOTO KOHTAKTYy PyXOMOi TPYOH 31 CTIHKOIO KalTiOpyBajabHOI T'iIb3H,
10 I03BOJIUTH MiJBUILUTH SIKICTh BUPOOIB.

4. YI0CKOHAJIEHO MaTeMaTHU4Hy MOJIEIb MPOLECcy TemI000MIHY NP KaldiOpyBaHHI 3
ypaxyBaHHAM 3MiHM (I3UYHOr0 CTaHy Ta TeIOo(I3UYHUX MapaMeTpiB MOIIMEDPY,
TEPMIYHOTO OTOPY Ha MEXK1 METAI—TEPMOILIACT;

5. 3a pe3ynbpTaTaMu KOMIUIEKCHUX JIOCHIIPKEHb BU3HAYEHO TEXHOJIOT1UHI MapameTpu
po0OoTH KanmOpyBaJIbBHOTO MPHUCTPOIO JIJIsi BUPOOHUIITBA TPYO 3 MOJIETUIICHY MPU PI3HUX
pexuMax KamoOpyBaHHS.

HayxkoBi nocnimxenHs Oynu BUKOHaHI 3400yBadeM Ha Kadeapl MalluH Ta anaparib
xiMiyHux Ta HadronepepooHux BupoOHUNTB KIII im. Irops Cikopcbkoro B pamkax
HayKoBO-JoCHiAHOT pobOotu «lIpomec HectamioHapHOTO TEIIOOOMIHY 31 3MiHOKO
arperaTHoro crany amopdHux pedoBun» (Ne0220U100102 Bix 09-01-2020) mix
KEpIBHUIITBOM JolleHTa Kadempu kadempi MammH Ta amapariB  XIMIYHHAX 1



Ha(TOepepOOHNX BUPOOHUIITB KaHAHMAATa TEXHIYHUX HayK, AoueHTa CeMiHCHKOro
Onekcanapa OneroBuya.

HaykoBi mosio’keHHsI B JAMcCepTalliiiHiii poOOTI € J0CTaTHbO OOIPYHTOBAHUMH, a
OTpUMaHI pe3yibTaTH Y3TOKYIOThCS 3 BIIOMUMH HAYKOBUMU JAHUMHU Ta € iX MOAAJIBIIUM
pO3BUTKOM. J[OCTOBIpHICTh OTPUMAHUX PE3YyJbTaTIB MiJATBEPIKYETHCS KOMIT IOTEPHUM
MOJICTIIOBAHHSIM, TIOCTAaHOBKOIO Ta BHUKOHAHHSIM OOYMCIIOBAJBHUX Ta CHUMYJISALIHHUAX
EKCIIEPUMEHTIB, & TaKOXX HATYPHUMH JOCIIDKCHHSAMH B JaOOpaTOpPHUX Ta BUPOOHHUUX
ymoBax. OTKe, MOCTaBJI€HE B AMCEPTaliifHii poOOTI HAyKOBE 3aBIaHHS IMiABUIICHHSA
e(EeKTUBHOCTI Mpollecy TEIUIOOOMIHY IIpH KajiOpyBaHHI TpyO 3 TEpMOILIACTIB Ta
pO3po0Ka KOHCTPYKIlT KaaiOpyBaJIbHOTO TIPUCTPOIO JJIsA OJEp)KaHHSA MPOAYKIT 13
3aJlaHUMHM BJIACTUBOCTSIMUA TIOBHICTIO BHUKOHAHO, a 3700yBay OBOJIOJIIB METOOJIOTIEI0
HAyKOBOT JiSUTHHOCTI.

aKaJeMi4Hol 100POYECHOCTI.

3a cBoiM 3MicTOM JucepTaniiiHa poborta 3mo0yBaua [logumana I'.C. moBHiCTIO
BianoBimae  CraHmapTy  BHIIOi  ocBiTM 31  cmemiadbHocTi 133 «[amysese
MAaIIMHOOYAYBaHHS» Ta HaIpsSMKaM JOCIIKeHb BIAMOBIIHO 10 OCBITHBOI IIporpamu
«"amy3eBe MammmHOOYTyBaHHS.

JHuceprartiiitHa po0oTa € 3aBEpIICHOI0 HAYKOBOIO MpaIelo 1 CBIAYUTH PO HASIBHICTH
0COOUCTOr0 BHECKY 3100yBauku JI0 NPIOPUTETHOrO HaykoBoro Hampsamy '[lpornec
HECTalllOHAPHOr'0 TEIJI0O0OMIHY 31 3MIHOKO arperaTHOrO CTaHy aMOp(HUX PEYOBHH' 13
3akony Ykpainu "[Ipo mpiopureTHi HanpsiMu po3BUTKY Hayku 1 TexHiku" Ne 2859-1X Bin
12 ciuns 2023 poky.

PosrasnyBimm 3BIT MOAIOHOCTI 3a pe3ysbTaTaMH MEPEBIPKU JUCEPTAIIAHOT poOOoTH
Ha TEKCTOBI 301’KHOCTI, MOKHA 3pOOMTH BHCHOBOK, IO JMcepTariiina podora [logumana
['puropis CeprifioBuya € pe3yJbTaToOM CAMOCTIMHHMX JOCIKEHb 3100yBava 1 HE MICTUTb
eneMeHTiB  (Qanbcudikamii, xomoursamii, GalOpukamii, muariaTy Ta  3arn03UY€EHb.
Bukopucrani 11ei, pe3yiabTaTd U TEKCTH 1HIIMX aBTOPIB MarOTh HAJIEKHI MOCHIJIAHHSA Ha
BIITMOBITHI JUKEpea.

MoBa Ta cTH/Ib BUKJIAJEeHHS Pe3yJIbTATIB.

Hucepraiiitna poboTa HamucaHa yKpaiHCBKOIO MOBOK. B muceprairii BUCBITICHO
HAyKOBI PE3yJbTaTH Ta MOJIOKEHHS, MIArOTOBaH1 3700yBayeM misa 3axucty. Pobota €
MTOBHICTIO 3aBEPIICHOI0 HAYKOBOIO TPAICIO Ta IMATBEPHKYE 3HAYHHA OCOOMCTHI BHECOK
3no0yBaya. Marepian jaucepranii BHUKJIAJEHO JIOTIYHO Ta MOCIIAOBHO, 3
BUKOPHUCTAHHSM 3arajJbHOBXXKHBAHOI HAYKOBOI Ta TEXHIYHOI TepMiHOJOT1i. BUCHOBKH
chopMyITLOBAHO YITKO 1 BOHU TTOBHICTIO PO3KPUBAIOThH PE3YJILTATH JTOCIIIKEHHS.

Jucepraiisi CKJIaAaeTbcss 3 BCTYMy, YOTUPHOX PO3AUTB, BUCHOBKIB, CITHCKY
JiTepaTypHUX JKepen Ta 4 momatkis. 3aranbHuit obcsar aucepraiii 211 cropiHok.



VY Beryni OOrpyHTOBAaHO akTyaJbHICTH OOpaHOi TeMHU, BH3HAYeHY MeETy 1 3ajaui
TOCHTIKEHHS, PO3KPUTO HAYKOBY HOBH3HY Ta MPAKTHYHY 3HAYUMICTh PE3yJIbTaTiB,
HaABE/ICHO TEepeiIiK BUKOPUCTAHUX B XOJ1 JOCIHIPKCHHS METOJIB, HaJaHO 1H(dOpMaIlio
111010 anpoOariii pe3yiabTaTiB poOOTH Ta 3a3HAYEHO OCOOMCTHUI BHECOK JOOyBaya.

Y mepmomy po3aull AWcCEepTaliiiHOi pPoOOTH MPOBEACHO JITEPaTYpHUU O,
MPUCBAYEHUN NEPCHEKTUBHUM TEXHOJIOTISIM BHPOOHMIITBA TpyO 13 TEpPMOIUIACTIB.
BHCBITJICHO TIEPCIEKTUBHICTH BIPOBAKEHHSI PELUKIIHIOBUX TEXHOJIOTIN MepepoOIeHHs
BTOPUHHOI CHPOBMHHM 32 YMOBH MOJIEpHI3aIlil ICHYIOUOTO Ta CTBOPEHHS 1HHOBAIIIHOTO
eHepro-pecypcoomiagioro oobnaaHanHs. CydacHuil cTaH BUpOOHHMIITBA TpyO 3
TEPMOILJIACTIB Ta ICHYIOU1 MPOOJIEMH TTOAAHO JIOPEYHO 3 KPUTUUHUMHU TT1IXO0JITAMH.

3a3HayeHo, MI0 ICHYIOYI Ha CbOTOJIHI METOJAMKH PO3PaXYHKY KaliOpyBaJIbHOTO
MPUCTPOIO HE BPaxXOBYIOTh 3AJECKHICTh TEIUIO(PIZUYHUX MapaMeTpiB TEPMOIUIACTUYHUX
MaTrepialliB BiJ TEMIIEPATYpPH 1 TEIJIOTH KpHUCTali3allii MojiMepy Ta HassBHOCTI aHOMaJIiid
TeI10(13UYHUX BJIACTUBOCTEM TEpMOIUIACTIB B 00JIacTi TeMIeparyp cCkiayBaHHA. Ha
OCHOBI TPOBEJACHOTO aHaTi3y HAyKOBOiI JIITEpaTypu BHU3HAUCHO OCHOBHI HAIPSIMKH
JTUCEPTAIIHHOTO JOCIIIKEHHS Ta c(hOPMYIbOBAHO HAYKOBI 3aBIaHHS JIJISI IOCATHEHHS
IIOCTABJIEHO1 METH.

Jlpyruii po3miil MPUCBSIYEHO MUTAHHSAM MOJEIIOBAHHS MPOIIECIB TEIIOOOMIHY B
KamoOparopi Ta po3poOIl (Pi3udHOi 1 MareMaTH4HOI Mojeneil kKamOpyBaHHS TpyO 3
tepmoriacty. ChopMynboBaHo (Gi3UYHY MOJIEb, SIKA BPAaXOBYE CMHOCIO MEpEHECEHHs
TEIJIOTH MPU OXOJIOJKEHHI TPYOHOI 3arOTOBKHM B KaniOparopi, Ta BU3HAYEHO MPUPOILY
BUHUKAIOUUX TPU [bOMY CHJI. MOJEpHI30BaHO MaTeMaTHUYHy MOJENb MPOIEeCy
HECTaI[IOHAPHOTO TEIUIOOOMIHY IUISIXOM ypaxyBaHHSIM aHOMaJIbHOI 3MiHH TETUTO(13UYHUX
napameTpiB IMOJIMEPIB y [lara3oHi TeMIlepaTyp CTIHKM TPYOHOI 3aroTOBKH, 3a SIKUX
B1I0YBA€THCSl CKIIyBaHHS TepMoruiacTy. OOIpyHTOBaHO yMOBHM TIPOLIECY TPH KOHTAaKTI
TpyOHM Ta poOOdYOi MOBEpXHI KamiOpyBajabHOI TiNB3U MPU 3aJaHIA JMHAMIIN TMPOIECY
CKJITyBaHHS TEPMOILIACTY, 110 JO3BOJUTH 30UIBIIUTHA NPOAYKTUBHICTH BUTOTOBJIEHHS TPYO.
Jlist 3a0e3nedeHHs 3a4aHOr0 TEPMIYHOTO ONOPY PyXOoMoi TpyOH 31 CTIHKOIO KaiiOparopa,
HEOOX1AHOTO ISl €()EKTUBHOTO TEIUIOOOMIHY Ta MiHIMIZallli CHUJIM TEPTS 1 3HMKCHHS
PU3HUK PO3PUBY TPYyOH, 3alpOIOHOBAHO 1 OOIPYHTOBAHO 3MIHY PO3PIIKEHHS B pOOOYMX
KOMIpKax KajiOoparopa. 3amporoHOBAaHO METOAMKY aHaJITUYHOTO PO3PaxXyHKY 3yCHILIS
MpOTATyBaHHA TPYOHOI 3aroTOBKH 4Yepe3 Kaimiopartop, KoTpa 3ale3mneuye CTaOUIbHHIMA
TEIJI0O00MIH Ta 3a/aHi (PI3MKO-MEXaHIYHI BIACTUBOCTI BHUPOOIB. 3 METOI0 BH3HAUYCHHS
BIUIMBY Ha TEMIIEpaTypHl MOJs B CTIHII TPYOHOI 3aroTOBKM NpHU ii OXOJOKEHHI1 B
KamiOpaTopl 3a Pi3HUX MIBUAKOCTEH pyXy TpyOM Ta PI3HHMX 3HAY€Hb TEPMIYHOIO OMOPY
MPOBEJCHO OOYHMCIIOBAIBHUNA EKCIEPUMEHT IO JI03BOJISIE BU3HAYUTH 1HTEHCHUBHICTH
MPOIIeCY CKITyBaHHS, Ta PaIliOHATLHI TapaMeTPH MPOBEACHHS MPOIECY OXOJIOKCHHS

Y TperboMy Ppo3aiii HaBEACHO PE3YNbTaTH EKCIEPUMEHTAIBHUX JOCTIIKECHb
mpoiiecy KamOpyBaHHS 3 ypaxyBaHHSIM ocoOnuBOCcTed TeriooOMminy. CTBOpeHO
€KCIIEpUMEHTAJIbHY YCTaHOBKY 1 CKJIQJIECHO METOJIUKY TMPOBEJEHHS E€KCIEPUMEHTAIBHUX



JOCTIKEHb, sKa JO03BOJSE BH3HAYMTH OCHOBHI MEXaHIYHI TIapaMeTpu TIPOIECy
kamOpyBanHsa. Ha ocHOBI aHanmizy MNOXMOOK TMpU TPOBEJACHI EKCIEPUMEHTATbHUX
JOCIIKEHb TMOKa3aHO, 110 3aCTOCOBAaHI MPWJIAJXW Ta METOAU JO3BOJSIOTH 3 JOCTATHBO
BHUCOKOIO TOYHICTIO MPOBECTH BUMIPU MOTPIOHUX BEJIMYMH B HEOOX1THUX MEXKax.

Pe3ynbratu excriepuMeHTanbHUX AOCTIKEHD MiITBEPAUIN MONIOKEHHS (PI3UYHOT Ta
MaTEeMaTHYHOI MOJIENIel MPOLECiB KaliOpyBaHHs, a TAaKOXXK MOXKIIUBICTh iX BUKOPHUCTAHHS
P pO3paxyHKax FeOMETPUYHUX PO3MIPIB OKPEMHUX 30H KasliOpyBaHHS 13 3aCTOCYBaHHSIM
KOHTPOJILOBAHOTO PO3PIIKEHHSI B Kamepax KamiOpatopa. lle mo3Bomsie 3abe3nednTH
BUCOKY SIKICTh F'OTOBOI MPOAYKIIIT HUIAXOM aJ€KBAaTHOTO BUOOPY PEKUMIB OXOJOKEHHS
Ta YTOYHEHOTO PO3PAXYHKY TATHYYOIrO 3yCHJILIIS.

BcTanoBneHo IOIIIBHICTE PO3pPaXyHKY IMOJIs TEMIIEpaTyp B TPYOHIM 3aroToBI IS
PO3paxyHKy TEIIOOOMIHY B MEpIIiil 30HI, Ta BU3HAYCHHS YMOB YTBOPEHHS TBEPAOIO
mapy. IliaTBEepA)K€HO JOLUIBHICTh 3aCTOCYBAHHS AaJalTUBHOTO PO3PILIHKEHHS s
KOHTPOJIIO TEPMIYHOT'O OIOPY MIK OBEPXHEIO TPYOHOI 3arOTOBKHM Ta CTIHKH KaniOpaTopa,

B yeTrBepTOMY po3aiii NpoBeIEHO OOIPYHTYBAHHS PE3YNIbTATIB AOCTIIHKEHHS Ta
PO3TJISTHYTO HANPSIMU IX MPAKTUYHOTO BIIPOBAKEHHS.

OOrpyHTOBaHO TEXHOJIOTIYHY CXEMY IPOMUCIOBOI YCTAHOBKHM OJEpXaHHS TpyO 3
TepMoOIUIacTiB. PoO3po0€HO MPOMUCIOBY KOHCTPYKIIIO JBO30OHHOTO KaniOpaTtopa 3
NPOAYKTUBHICTIO A0 8 M™/xB Ta niamerpoM 500 wmM. Po3misiHyTOo AOLUIBHICTH
BUKOPUCTAHHA OTPUMAHUX PE3YJIBTATIB JOCHIIKEHb MPU PO3pOO0LI METOJIUKH PO3PAXYHKY
KaiOpaTopiB 3 aJalTUBHUM PO3PLIKEHHSAM i1 TepMoruiacTiB.  ChopMyIb0BaHO
pEeKOMEHJalli 00 MPOEKTYBaHHS KallOpyBaJIbHOTO MPHUCTPOIO Ta MIATBEPAKEHO
€(eKTUBHICTD BiJl BIPOBAKEHHS PE3yJIbTATIB IOCIII>KEHHS.

BucHoBKM 1 mpakTH4YHI peKOMEHMallli JIOTIYHO BHIUIMBAIOTh 3 BHUKOHAHUX
JOCIIIKEHb, 3MICTOBHI, MalOTh TEOPETUYHE Ta MPAKTUYHE 3HAYCHHSI.

Hucepraiitna pobota odopmieHa BiAnoBiAHO 10 BuMor Hakazy MOH VYkpainu Binx
12 ciyns 2017 p. Ne 40 «ITpo 3aTBepyKeHHS BUMOT 10 O(OPMIICHHS JUCEPTALIII.

OnpuirogHeHHs pe3yJbTAaTiB JUCEPTALIIHOI po00oTH.

HayxkoBi pe3ynbTaTil iucepTaiiii BUCBITJIICHO y 28 HAyKOBUX IMyOTiKaIlisgx 3/100yBaya,
cepen sakux: 1 MoHorpadis, 3 cTarTi y HAyKOBUX (PaxOBUX BUJAHHAX YKpaiHu, | cTarTs y
NepioIMYHOMY HAyKOBOMY BHJIaHHI, MPOiHACKcOBaHOMY y Oa3ax manux Web of Science ta
Scopus (Q2), 1 3akopaoHHa MyOJTiKaIlis, 3 MaTeHTH Ha KOPUCHY MOJIEb, 2 CTATTi y IHIIIHX
BUJIaHHAX. OCHOBHI NOJIOKEHHS AMcepTalii OyJid TakoK anpoOoBaHi Ha 17 HAyKOBUX
(axoBuX KOH(PEPEHIIIAX.

OnyOnikoBaH1 HAyKOBI Tpaili 3400yBaya Mo TeMi JUcepTallii XapaKTepru3yroThCs
BHCOKHM HAYKOBHUM piBHEM. B yCiX nUx mparsix 3100yBad JOTPUMYETHCS TIPABUIT
akaJieMiuHoi 1o00pouecHOCTi. B onmyOikoBaHuX cTaTTIX 3100yBaya 1 Te3ax KOH(epeHIin
B JIOCTaTHI# Mipi BUCBITIIEHO OCHOBHI PE3YJIbTATH BUKOHAHUX JTOCIIKEHb .



HenoJiiku Ta 3ayBaskeHHsI 10 JUCePTALIHOI po0OTH.

1. 3 sgkux MIpKyBaHb MPU MPOBEACHHI OOYHUCITIOBAIHHOTO Ta CHUMYJISIIHHOTO
EKCTIICPUMEHTIB BHKOPHUCTOBYBAJIUCA MapKd TOJICTWICHY BIAMIHHI BiJl KOMIIO3HMIIIT
MOJIIETUIIEHY, 3aCTOCOBAHOTO MIPHU MPOBEJICHHS HATYPHUX €KCIIEPUMHEHTIB.

2. Ha puc. 3.17 HaBeneHO cxeMy IPOBEICHHS HAaTYpPHOTO €KCIIEPUMEHTY, Ha OCHOBI
SKOTO BU3HAUEHO Cepe/iHId KOe(IIIeHT TepTs JJisl KOHTAKTHOI Mapu «IOJIIMEp-MeTal» Ta
CUITY TIPOTATYBaHHS TPYOH depe3 KaaiopaTop, 1 pe3ysIbTaTH SIKOTO TIPEICTABIICHI B TAOIHIT
3.6 Ta Ha puc.3.18. JlominbHo Oyn0 6 MOSCHUTH METOAMKY MPOBEACHHS I[LOTO HATYPHOTO
EKCIIEPUMEHTY.

3. TepmiuHuil Omip MOBITPSHOTO 3a30py BU3HAUYAETHCA SK BIJHOIICHHS TOBIIWHU
3a30py 10 TEIUIONPOBIIHOCTI MOBITps. YW BpaxoBaHO NpH PO3PAXyHKAX TEPMIYHOTO
Omopy 3a30py, WLIO0 BHACIIJOK 3MIHM TEMIIEpaTypyd 3O0BHIIIHBOI IOBEPXHI TpyOuU
TepMOILIacTy Mo JoBXkuHI KamiOpatopa Big 250°C mo 70°C (puc.4.3), a oTxke 1
TEMIIEpaTypd TOBITPS B 3a30pi, TEIUIONPOBIIHICTG TOBITPSI BCEPEIUHI 3a30py
3MeHIyeTbesi Ha 25-30%. BiamoBigHO, 32 paXyHOK I[bOTO TEPMIUHHUI OMIp 3a30py Mae
3pOCTaTH IO JOBXKHHI T'JIb3H KajiopaTopa.

4. B texcti nuceprauii Ha ctop.62 mo3HaueHHs Qq, Qo Ta Q3 BM3HAYAIOTBHCA K

KUTBKICTh TEIJIOTH IO BIJIBOJIUTHCS BiJ TPyOU TEPMOILIACTY YEpE3 CTIHKY Kaiaioparopa 110
0XO0JI0/IKYI0U0i Boau BianmoBiaHO B 30Hax I, II 1 III. OpgnoyacHo, Ha puc.2.1 B KOXHIH 13
TphOX 30H mapamerp Q BU3HAYae TEIJIOBHH TOTIK, IO MPOXOAUTH YEPe3 TPAHUIIIO

pO3IUIaBy 13 3aTBEPAUIMM LIapoM mnoaimepy, Qo - TemnmoBuil MOTIK Ha TIpaHULl
3aTBEPALUIOTO LIapy 13 BHYTPIIIHBOIO MOBEPXHEIO KaniOpaTopa, a Q3 - TEIIOBUH MOTIK Ha

I'paHMUIIl 30BHIIHBOI MOBEPXHI KajliOparopa 3 BOAOKO.
5. SIkwmio B piBHSAHHI TemioBoro Oanancy (2.1) mapamerpu Qp, Q» ta Q3 BU3HauUaKOThH

KUIBbKICTh TemoTH (/x), sixka BigBoautbes B 30Hax I, II 1 III, a mapamerp Q4 - mogaTkoBy

KUIBKICTh TEIJIOTH, KOTpa MPU HEOOXITHOCTI BIABOJUTHCA Yy BaHHI OXOJIOKEHHS, TO
MpaBiidi YaCTUHI PIBHSIHHSA 3amicTh mBUAKOCTI W Mae crosiTh noBxuHa Kaimioparopa L (3
J0IATKOM, TTPH HEOOX1THOCTI, IOB)KUHH BaHHU OXOJIOIHKCHHS)

6. Y HaBenmenomy B gucepTamii «CHuUCKy yMOBHUX TIO3HAa4€Hb, CHUMBOJIB Ta
CKOpOYEHB» YMOBHE Mo3HaueHHs D - 1ie giacMetp TpyOH 3 TepMoOILIacTy, a mo3HaveHHs d
- AlamMeTp KalmiOpyBaJbHOI Tifib3u. AJie B TEKTI JAMCEpTallli 3rajjaHe BUKOPHUCTAHHSIBAHHS
[IUX TO3HAYCHb HE 3aBXAW JOTpUMYeThcs . Tak, Ha cTop.45 mapametrp D o3Hauae
BHYTpIIIHIN JAiaMeTp TpyOu; Ha cTop.63 D i d - 30BHINIHIM Ta BHYTPILIHIN TiaMeTpu TpyOH
Ha BHUXO/II 3 KajiOpaTopa; Ha ctop.l14 BennuunHa d - miameTp 3aTBEpALIOrO Iapy TpyOHOT
3aroToBKy; Ha cTop.116 D- 30BHImHIN niametp kamibparopa torto.. Ciig 6yio 6 HaBecTH
B Ta0JIHIII YMOBHUX MO3HAYEHB BIMOBIIHI 1HACKCH.

BBakarto, 1110 BUCJIOBJIEHI 3ayBaXKEHHSI HE € BU3HAYAJIbHUMH, HE 3MEHIITYIOTh
3arajbHy HayKOBY HOBU3HY 1 IPAKTUYHY 3HAYMMICTh PE3YyJIbTATIB Ta HE BIUIMBAIOTH
Ha MO3UTUBHY OLIHKY AUCEPTALII{HOT pOOOTH.



BuCHOBOK NPO AucepTaniiiny podory.

Bpaxcalo, 10 auceprauiiina poGora 3a00yBaua cryrncehs JI0KTopa Ginocodii
[Toaumana I'puropis CepriiioBnua Ha Temy «Tensioobmin npu kanibpysauni Tpyd 3
TEPMONNACTIB» BUKOHAHA HA BUCOKOMY HAyKOBOMY piBHi, HE [OpPYILIye MPUHLMIIB
aKaJeMiuHoi J06pPOYECHOCTI Ta € 3aKiHYCHMM HAyKOBHM JIOCITIJUKEHHSIM, CYKYIHICTh
TCOPETHYHUX Ta NMPAKTHYHMX PE3YNBTATIB AKOTO po3B'A3y€ HAyKOBE 3aB/laHHsi, IO Ma€
iCTOTHe 3HAueHHs s Tramysi «MexaHiuHa iHXKEHEpIs. Jluceprauiitna pobota 3a
AKTYaJIbHICTIO, TMPAKTHYHOIO LIHHICTIO Ta HAyKOBOK HOBHU3HOIKO MOBHICTIO BIAMOBIAAE
BHMOraM WUHHHONO 3aKOHOZABCTBAa YKpaiHu, 1o mnepeabayeHi B n.6 — 9 «llopsauaky
NPUCY/DKEHHS CTymeHs Jokropa (imocodii Ta cKacyBaHHA pilieHHs  pa30Boi
crenianizoBaHoi BYeHOi pamM 3akiajy BHILOi OCBITH, HAyKOBOI yCTAaHOBH [P0
TIPUCYDKEHHSL CTyIeHs HoKkTopa ¢inocodiin, 3aTBEPIMKEHOro [Tocranosoro Kabinery
Minictpis Ykpainu Big 12 ciuns 2022 p. Ne 44.

3n06yBau Ilomuman I'puropiii CepriioBuy 3aciyroBy€ Ha MpUCY/UKCHHA CTYMCHA
noktopa ¢inocodii B ramysi suanb 13 «MexaHiuHa iHXEHEpis» 32 crnenianpHicTIO 133
«[amy3eBe MaIMHOOY Iy BaHHS».

PeuensenT:
[Ipodecop kadhenpu MAXHB
[HXKeHepHO-XIMIYHOrO (aKyabTeTy

HanioHanpHOro TEXHIYHOIO yHiBepcUTeTy Y KpaiHu
«KHUIBCBKHI MONITEXHIYHUI IHCTUTYT
imMeHi Iropss CikopchKOro»
J.T.H., C.H.C.
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