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1. 3paTHICTb TEPMOIIACTIB IEPEXOAUTHU [IPY HArPiBaHHI B BUCOKOEJIACTUYHUH, a00 B'SI3KOTEKYYMI CTaH 3yMOBUJIN
nomupeHe iX 3aCTOCyBaHHS IIPU BUPOOHULTBI TPy0. HeBupimeHuM 3auiaeTsCsl MUTAHHS, [TOB'sI3aHE 3 TIPOLIECOM
HECTallioHapHOTO TeIJIo0OMiHY 3 (a30BUMU I1IEPEXOOM, IIiJ] Yac SKOTo YTBOPIOETHCS TBEPAUI 1ap [10JimMepy,
MILIHICTB SIKOTO Mae 6yTH JOCTATHLOIO [1J1s TOA0JIaHHS CUJI TEPTH, & PO3Pi’KeHHs Ma€e O6YTH NOCTATHIM [J1s
YTPUMaHHS TEPMiIYHOTO KOHTAKTY MiXX 3arOTOBKOIO Ta TijIb3010. BUpilleHHS 11bOTO MUTAaHHS TO3BOJIUTD JOCITTU
nigBuIeHHs e(EeKTUBHOCTI IIpoLecy TeIyI000MiHY, a OTKe i MigBUINeHHs IPOLYKTUBHOCTI JIiHii, Ta 3a6e3nednTu
BHCOKY SIKiCTb FOTOBUX BHUPOOIB, 110 pOOUTH TEMY JOCJIIKEHHS aKTyasbHOIO. [luceprauiiiHa poboTa BUKOHaHa
BiAIIOBiHO HaNpsIMy PYHAAMEHTAJIbHUX Ta IPUKJIAAHUX HayKoBuX gociimkeHs KIII iM. Iropst Cikopcbkoro
«CTBOpEHHS BUCOKOE(DEKTUBHUX, €KOJIOTIUHO YUCTUX, EHEPTO- Ta PECYPCO30epiralounx TEXHOJIOTIH i 061afHaHHS Y

MamyHOOYAyBaHHI, XIMiuHii, JIeTKiil, HapTonepepoOHiil NPOMUCIOBOCTI, IPOMUCIIOBOCTI Oy IiBeJIbHUX MaTepiaslis,



PO3pOOKU 06’EKTHO-OPIEHTOBHUX CUCTEM, KOHCTPYKLIMHO-TEXHOJIOTIYHOTO MOZeJIIOBaHHSI Ta 3a6e31ed4eHHs IKOCTi
11 HaiTHOCTI IpOrpecrBHOI TexHiKK». Po60Ta BUKOHYBasach BiATIOBITHO [10 IJIaHy HayKOBOi po60oTH Kadenpu
MAXHB KIII im. Iropst Cikopcbkoro Ta iHiliaTuBHOI TeMu «IIpoliec HecTallioHapHOTO TEMJI000MIHY 3i 3MiHOIO
arperaTHOro CTaHy aMOp(HUX PEYOBUH». MeTa poOOTHU: MiJBUIIEHHS €(EKTUBHOCTI IPOLECY TEIJIOOOMiHY I1pU
KasibpyBaHHi TPy6 3 TEPMOILJIACTIB Ta pO3pO6Ka KOHCTPYKILii Kasi6pyBasbHOTO IPUCTPOIO 1151 OLEP>KAHHS
npoaykuii i3 3ajlaHMU BIaCTUBOCTIMU. 3a5avi JOCiIpKeHHs: *00IPyHTYBAaTH YMOBU (OPMYyBaHHSI
KOHTPOJIbOBAaHOI'O TEPMIYHOIO ONOPY IIPU KaslibpyBaHHi TPYO 3 TEPMOILJIACTIB; *PO3BUHYTU MAaTEMATUYHUI OIUC
IIpoLeCy TENJI000MIHY; *PO3POOUTH METOJUKY €KCIIEPUMEHTAIbHUX JOCiIPKEeHb Ta IPOBECTU HATYPHI
€KCIIePUMEHTH, ITEPEBipUTH aIeKBATHICTh MOJIOKeHb (i3UIHOI Ta MaTeMaTuyHOiI mogesieit. O6'eKT JOCTiIKeHHS —
IIpoLiecH TEMNI000MiHy B KaylibpaTopi pu oflepKaHHi Tpy6 3 TEPMOILJIACTiB METOLOM eKCTpy3ii. [IpenmeT
IOCJiIKEHHS — TEPMIUHMI Omip MiXX TPYOHOIO 3arOTOBKOIO Ta [IOBEPXHEIO IiyIb3U KanibpaTopa npu ¢opMyBaHHi
33/1aHOi TOBUIVHY 1IAPy CKIOBaHHS. MeTOu NOCiIKeHHS: ~TeOPETUIHUI aHali3 [IPoLecy TeIy000MiHY; ~-MeTo],
KiHLIeBUX €JIEMEHTIB JJjIs1 MaTeMaTUYHOIO MOJIeJII0BAaHHSI [IPOLieCy HECTAalliOHApHOr 0 TeNJIO00MiHY; ~CUMYJISILIIHUI
€KCIIEPMMEHT y TporpamHoMy naketi SolidWorks 3a ymoBaMu 0641 C/II0BaIbBHOIO €KCIIEPUMEHTY; ~HaTypPHi
IOCJiIXKEHHS B 1ab0PaTOPHUX Ta BUPOOHMYMX yMOBaxX. HaykoBa HOBU3HA OTPUMaHUX Pe3yJ/bTaTiB Bnepue: -
OOIPYHTOBAaHO YMOBHU IIPOLIECY TEIJIOOOMiHHY 3 KOHTPOJIbOBAaHUM TEPMiYHUM OTIOPOM; ~€KCIIepUMEHTAIbHO
BM3HA4Y€HO Yac (OPMYBaHHS TBEPJOro LIapy MoJiMepy Ha 30BHIIIHIl IOBepXHi TpyOU Ta BU3HAYEHO MiHiMabHe
3HAYEHHS 1 JUHAMIKy 3MiHM pO3PiIpKEHHs B KaMepi KasibpaTopa; ~06IpyHTOBAaHO YMOBHU MiHiMajIbHOTO
PO3piIPKEeHHS B 30Hi KaslibpyBaIbHOTO IIPUCTPOIO. YIOCKOHAJIEHO: ~-MaTeMaTU4Hy MOJeJib IIPOLIECY TeII0O00MiHy
IIpU KaJi6pyBaHHI 3 ypaxyBaHHSIM 3MiHU (i3MYHOIO CTaHy Ta TeI10()i3snyHUX apamMeTpiB, TEPMIYHOTO OIOpPY; -
€KCIIEPMMEHTAJIbHO BU3HAUYE€HO TEXHOJIOTIUHI IapaMeTpy poOOTH KajlibpyBaJbHOIO IIPUCTPOIO IIPU Pi3HUX
peXuMax KasliopysaHHs. JlicTano nofajbmuil pO3BUTOK: — MiAXOIM 4O IPOEKTYBAHHS iHHOBALIMHAX KOHCTPYKIiN
KaJlibpyBaJIbHUX IIPUCTPOIB 1111 BUPOOHMLITBA TPYD 3 TEPpMOILIACTIB. [IpakTU4YHe 3HaYeHHSI OTPUMAHUX Pe3YJIbTaTiB:
*3aIpOIIOHOBAHO MOJI€PHI30BaHi KOHCTPYKLii Kaji6pyBajabHOTO MPUCTPOIO 1151 iHTeHcuikalii perysiboBaHoro
TeIJIO0OMIHY i 3BMEHIIEHHS 3yCUJLIS IPOTATYBAHHS; *PO3POOJIEHO aJITOPUTM PO3PaxXyHKy MOJEPHi30BaHOi
KOHCTPYKLi 17151 36i7bLI€HHS IPOAYKTUBHOCTI Ha 15%; *pe3ysbTaTh JOCTiIKEHHS! BAKOPUCTOBYIOTLCS B
HaBYaJIbHOMY IIpOlieci 3a crienianbHicTIo 133 «['any3eBe MmamuHoOyyBaHH». OcobrcTHil BHECOK 31,00yBava
[oJIsSITa€e y: ~-KpUTUYHOMY aHasli3i JpKkepest jlitepaTypy; -~(popMyJIloBaHHI METU Ta 3a71a4 JOCIIiI>KEHHS; -
(popmMyOBaHHI (Pi3nYHOI Ta MATEMATUYHOI MOIeJIEN IPOLECIB HECTALiOHAPHOIO TEIJIOOOMIHY B KaJlibpyBaJbHOMY
IIPUCTPOI 11 KOHTPOJILOBAHOTO TEPMIUYHOTO OMOPY 3 BPaxyBaHHSIM IIPOLIECIB YTBOPEHHS HAJIMOJIEKYJISIPHUX
CTPYKTYp; ~PO3p00JIeHHI METOAMKYU Ta IIPOBEJIEHH] €eKCIIEPUMEHTAIbHUX [IOCIiI>KeHb; OCHOBHI MTOJIOKEHHS
Iyceprauii fonosiganucs Ha 17 MbKHapOJHUAX HAayKOBO-MIPAaKTUYHUX KOH(MEPEHLSIX. 32 MaTepiajaMy AucepTaLii
ony6J1ikoBaHO 28 IPYyKOBAaHUX Mpallb. [JucepraliiiHa po6oTa BUKIazeHa Ha 211 cTOpiHKax MalIMHOMMCHOTO TEKCTY,
CKJIQJIA€THCS 13 IIEPEJIIKY YMOBHUX NIO3HAYEHB, BCTYITY, 4-0X PO3ZisiB, 3araJlbHUX BUCHOBKIB, CIIMCKY BUKOPUCTAHUX
Ipkepen Ta 4 gopatkis. O6Csr OCHOBHOTO TEKCTY JucepTallii ckiagae 161 cTOpiHKy IpyKOBaHOrO TEKCTY, 80
PUCYHKIB, 15 Tabiu1pb.

2. The ability of thermoplastics to transition to a highly elastic or viscous state when heated has led to their
widespread use in producing pipes. The issue related to the process of unsteady heat exchange with phase
transition remains unresolved, during which a solid polymer layer is formed, the strength of which must be
sufficient to overcome friction forces, and the rarefaction must be enough to maintain thermal contact between
the workpiece and the sleeve. Resolving this issue will allow an increase in the efficiency of the heat exchange
process, and therefore an increase in line productivity, and ensure high quality of finished products, which makes
the research topic relevant. The dissertation work was carried out by the direction of fundamental and applied
scientific research of Igor Sikorsky Kyiv Polytechnic Institute "Creation of highly efficient, environmentally
friendly, energy and resource-saving technologies and equipment in mechanical engineering, chemical, light, oil
refining industries, building materials industry, development of object-oriented systems, structural and
technological modeling and ensuring the quality and reliability of advanced technology". The work was carried out
by the scientific work plan of the Department of MAHNV of Igor Sikorsky Kyiv Polytechnic Institute and the



initiative topic "The process of non-stationary heat transfer with a change in the aggregate state of amorphous
substances". Purpose of the work: increasing the efficiency of the heat exchange process when calibrating
thermoplastic pipes and developing the design of a calibration device to obtain products with specified properties.
Research objectives: *to substantiate the conditions for the formation of controlled thermal resistance when
calibrating thermoplastic pipes; *to develop a mathematical description of the heat exchange process; *to develop
a methodology for experimental research and conduct full-scale experiments, verifying the adequacy of the
provisions of the physical and mathematical models. The object of the research is heat exchange processes in the
calibrator when producing thermoplastic pipes by extrusion. The subject of the research is the thermal resistance
between the pipe blank and the surface of the calibrator sleeve when forming a specified thickness of the
vitrification layer. Research methods: -theoretical analysis of the heat exchange process; -finite element method
for mathematical modeling of the process of non-stationary heat exchange; -simulation experiment in the
SolidWorks software package under the conditions of the computational experiment; -full-scale research in
laboratory and production conditions. The scientific novelty of the results obtained For the first time: -the
conditions of the heat exchange process with controlled thermal resistance were substantiated; -the time of
formation of a solid polymer layer on the outer surface of the pipe was experimentally determined and the
minimum value and dynamics of the change in rarefaction in the calibrator chamber were determined; -the
conditions of the minimum rarefaction in the calibration device zone were substantiated. Improved: -the
mathematical model of the heat exchange process during calibration taking into account the change in the
physical state and thermophysical parameters, thermal resistance; -experimentally determined technological
parameters of the calibration device under different calibration modes. Further development was made: -
approaches to designing innovative designs of calibration devices for the production of thermoplastic pipes. The
practical significance of the results obtained: *modernized designs of the calibration device were proposed to
intensify regulated heat transfer and reduce drawing effort; *an algorithm for calculating the modernized design
was developed to increase productivity by 15%; ethe results of the study are used in the educational process in
specialty 133 "Industrial Mechanical Engineering". The applicant's contribution consists in: -critical analysis of
literature sources; -formulation of the goal and objectives of the study; -formulation of physical and mathematical
models of the processes of non-stationary heat transfer in the calibration device and controlled thermal resistance
taking into account the processes of formation of supramolecular structures; -development of methodology and
conducting experimental research; The main provisions of the dissertation were reported at 17 international
scientific and practical conferences. 28 printed works have been published based on the materials of the
dissertation. The dissertation is presented on 211 pages of typewritten text and consists of a list of symbols, an
introduction, 4 sections, general conclusions, a list of sources used, and 4 appendices. The volume of the main text
of the dissertation is 161 pages of printed text, 80 figures, and 15 tables.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHH HanpsIM PO3BUTKY HayKH i TEXHIKHU: OyHnamMeHTasbHi HAYKOBI HOCIIIPKEHHS 3 HANGIbII
BaXKJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaJIbHO-€KOHOMIUHOT0, CyCIiIbHO-TIOJITUYHOTO,
JIIOJICBKOTO NIOTEHLjaly 17151 3a0e31e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOr0 PO3BUTKY
CyCIIiJIbCTBA i Jep>kaBu

CrpareriyHuii npiopUTETHUH HaNPSIM iHHOBALLiMHOI Ais1JIbHOCTI: OCBOCHHS HOBMX TEXHOJIOTIIA
TPaHCIIOPTYBaHHS €HEPTil, BIPOBAIKEHHS eHeproepeKTUBHUX, pecypco30epiraiourx TeXHOJIOTl, OCBOEHHS
aJIbTEPHATUBHUX IPKEPEJI eHeprii
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