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1. PO3BUTOK M€TO[IiB BUMipIOBaHb XapaKTEPUCTUK CKIQAHUX MEXaHIYHUX i TeIJIOQPI3NYHUX CUCTEM Ha OCHOBI

KOMH’IOTepHOI‘O MO EJIIOBAHHA

2. Development of methods for measuring the characteristics of complex mechanical and thermophysical systems
based on computer simulation

Pedepar:

1. Y puceprauiiiHiil po60Ti OTPUMaHO HOBI pillleHHs], CIIPSIMOBAHi Ha PO3B's13aHHS BXKJIMBOI HAYKOBO-TIPUKJIAAHO]
po6JieMHU MiIBUAIIEHHS] TOYHOCTI Pe3yJIbTaTiB JOCIIKeHb MEXaHIYHUX i TeNnopi3nIHUX XapaKTEPUCTUK CKIAIHUX
CHCTEM Ha OCHOBi CUHTE3y BUMIipIOBaHb, aHATITUYHNX PO3PaXyHKIB i KOMITIOTEPHOI'O MOZEIOBaHHS. SIK CKanHi
CHACTEMHU, PO3IJISIAAETCS CYKYIHICTh B3a€MO/iI0YNX, PYHKILIOHAJIBHO CAMOCTIMHUX MiJICUCTEM, IPU3HAYEHUX [1J15
6e31e4Hoi Mpale3gaTHOCTi IPOMUCIOBOTO 00'€KTa, B TOMY YMCJIi TEXHIYHI MPUCTPOI 3 BUMIpIOBaJIbHUMU
dYHKLiSIMY, 1[0 €KCITYaTYIOThCS Ha €HeproreHepyoynx 00'eKTax abo BXOASTh IO CKJIaly HalliOHAJIbHUX €TaJIOHIB
Ykpainu. [IpoBeneHo aHasi3 cydacHUX PO3PaXyHKOBUX KOMILIEKCIB, BiZIITOBIIHO [0 3a/1a4 5IKi BOHU BUPIIIYIOTb.
BcraHoBIEHO, O po60Ta 6araTbox Iporpam KOMII'IOTEPHOTO MOJIEJIIOBAHHS IPYHTYETbCS HA METOMi CKiHY€HHUX
€JIEMEHTIB, SIKUU € YMCeJIbHUM METOJIOM BUPilleHHS AudepeHLiaTbHUX PiBHSIHD i3 YaCTUHHUMU MOXiTHUMY, a

TaKOX iHTerpajibHUX PiBHSHB, IO BUHMKAIOTh IIPYU BUPIlI€HHI HAYKOBUX 3aBJaHb IIPUKIJIANHOI METPOJIOTII.



JlocifgzkeHo 3aCTOCYBaHHS PO3PaxXyHKOBUX KOMILJIEKCIB 117151 BUPIlI€HHS 3aBIaHb TBEPJOMETPIi Ta TEIJI000MiHYy.
CTBOpEeHO HayKOBUH MiTXif| TOCIiIKEeHHS NONATKOBUX CKJIATOBUX OI0IPKETY HEBU3HAUEHOCTI IIPU MOJIEJIIOBaHHI
BAMIpPIOBaHb. 3aIIPONIOHOBAHO KOMIJIEKCHUI PO3PaXyHKOBO-EKCIIEPUMEHTAIbHUIA METO, IO I'PYHTYETLCS HA
NIO€/IHAHHI Cy4yaCHUX KOMITIOTEPHUX IIPOTPaM Ta pe3ysbTaTiB eKCIIePUMEHTAIbHUX JOCTIIKEHb CKIAJHUX CUCTEM,
Ha BiIMiHY Bif iCHYIOUMX HAOGIMKEHUX METO/IiB €eKCIIEPTHOI OLiHKH, IO 03BOJISE MMigBUIIUTY JOCTOBIPHICTh OLiHKU
Ta IIPOrHO3YBaHHS iXHbOTO CTaHy. JocmimkeHo KpuTepii IKocTi 1o6yLoBU CKiHU€HHO-€eJIeMEeHTHOI MOJieli CKIagHOoi
CHACTEMU CY4aCHUMHU PO3PaXyHKOBUMU KOMIIJIEKCAMMU, HA BiIMiHY Bif] iCHyIOUUX METO/iB 3 HEJOCTATHIM CTyIIEHEM
neTasizanii 06’ekTa JOCIiIKeHHs, IO O3BOJIMIIO MiTBUIIUTYA TOYHICTh PE3yJIbTaTiB MOJIe/II0BaHHS. 3allPOTIOHOBAHO
BBECTU y PiBHSIHHS BUMIpPIOBaHHS Ta 010[KeT HEBU3HAYEHOCT] pe3ysbTaTy BUMipIOBaHb TBEPIOCTI JOAATKOBI
YMHHUKUY, 10 MiIBUIINAIJIO TOYHICTh OLiHIOBAHHA CTYIIE€HS €KBiBaJIECHTHOCTI HAlliOHAJIbHOTO €TaJIOHA OAVHULLb
TBEPIOCTi 3a mKanamu Poksesna ta Cynep-Poksesia npy npoBeeHHi MDKHapOOHUX 3BipeHb. YIOCKOHAJIEHO
METO[, pO3PaxyHKy KaJIOpUMETPUYHOTO NTEPETBOPIOBAYA JIA3€PHOTO BUIIPOMiHEHHS 3aB/ISIKU BPaXyBaHHIO B
MOZIEJIbHOMY pillleHHi TeMIIepaTypHOTO I10J151 HeJliHIMHOCTI KoedillieHTa HeeKBiBaJleHTHOCTI 3aMillleHHS], 1110
MigBUIINIIO TOYHICTb BUMIPIOBAHHS IIOTY>KHOCTI Ta €HEPTii JIa3epHOT0 BUIIPOMIHEHHS. Y JOCKOHAJIEHO METO0JIOTII0
[IPOTHO3yBaHHS MEXaHIYHUX BJIACTUBOCTEN MaTepiasiB 3 BUKOPUCTAHHIM MOJEJIIOBAHHS Ta €KCIIEPUMEHTAJILHOTO
IOCJIiIPKEHHS] METOIiB BUMipIOBaHHS TBEPHOCTI 3pa3KiB MaTepiaiy, siKa, Ha BiJMiHY BiJl iCHyI04OrO METOLlY
oljiHIOBaHH# obsanHaHHsa AEC, nepenbayae mporHo3 CTapiHHS Ta JOCTiIKeHHSI KPUTUYHUX KOMIIOHEHTIB
o671aHaHHS, 10 JO3BOJIMJIO MiABUIMTHU JOCTOBIPHICTb OL[iHKM CTaHy TeNIoMexaHiyHoro obnagHaHHg AEC. Habynn
[I0JAJIbIIOrO PO3BUTKY MOJIEJIbHI PillleHH NPU JOCIiIKEHH] BIACTUBOCTEN Cy4YaCHUX I0JIMEPHUX MaTepiaJliB.,
OTPMMAHMUX i3 3aCTOCYBAaHHAM aUTUBHUX TEXHOJIOTIH, Ta OTPMMAHO BJIACTUBOCTI HOBUX IIOJIIMEPHUX MaTepiasis,

110 [1a€ MOXJIUBICTb MOJEJIIOBATH MIOBEHKY I10JIIMEPHUX MaTePiasliB 3aJ1e’KHO Bif| BIVIMBHUX MEXaHIYHUX (PAKTOPIB.

2. The thesis presents new solutions to the important scientific and applied problem of improving the accuracy of
research results of mechanical and thermophysical characteristics of complex systems based on the synthesis of
measurements, analytical calculations and computer simulation. The complex systems are considered as a set of
interacting, functionally independent subsystems designed for safe operation of an industrial facility, including
technical devices with measuring functions operated at energy generating facilities, or are the part of the national
measurement standards of Ukraine. The analysis of modern computational complexes is carried out according to
the problems they solve. It is established that the work of many computer simulation programs is based on the
finite element method, which is a numerical method for solving differential equations with partial derivatives, as
well as integral equations that arise when solving scientific problems of applied metrology. The application of
computational complexes for solving hardness measurement and heat transfer problems is investigated. The
scientific approach to the research of additional components of the uncertainty budget in measurement
simulation is developed. In contrast to the existing approximate methods of peer review, the integrated calculation
and experimental method based on a combination of modern computer programs and the results of experimental
studies of complex systems is proposed, which allows the evaluation and prediction of their condition. In contrast
to the existing methods with insufficient detail of the target of study, the quality criteria of developing a finite
element model of a complex system by modern calculation complexes are investigated, which allows to increase
the accuracy of simulation results. It is proposed to take into account additional factors in the measurement
equation and the uncertainty budget of the results of hardness measurements, which increases the accuracy of
evaluation of the degree of equivalence of the national measurement standard of hardness units on the Rockwell
and Super-Rockwell scales when performing international comparisons. By introducing the nonlinearity factor of
substitution non-equivalence in the model solution of the temperature field, the method of calculation of the
calorimetric transducer of laser radiation is improved, which allowed to increase the accuracy of measuring the
power and energy of laser radiation. The methodology for predicting the mechanical properties of materials using
simulation and experimental study of methods for measuring the hardness of material samples is improved, which,
in contrast to the existing method of assessing NPP equipment, provides for the prediction of aging and the study
of critical components of the equipment, that allowed to increase the reliability of the assessment of the
thermomechanical equipment of NPPs. Model solutions are further developed in the study of the properties of



modern polymeric materials obtained using additive technologies and the properties of new polymeric materials
are obtained, which makes it possible to model the behavior of polymeric materials depending on the influencing
mechanical factors.
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