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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6Ka METO/I0JIOTYHUX OCHOB OIiHKU BILJIMBY KOHCTPYKUiTHUX Ta TEXHOJIOTIYHMX YMHHUKIB HA KIHETUKY
MIOIIKOAKEHHS 1 TPAHUYHUM CTaH €JIEMEHTIB KOHCTPYKIIiN 3 EPCIIEKTUBHUX KOMITO3ULIIMHMX MaTepiaiB 3a yMOB

TEPMOCUJIOBOT'O HABAHTAXKEHHA

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development of methodological foundations of the influence of structural and technological factors on the kinetics
of damage and the boundary state of structural elements made of advanced composite materials under thermal
load conditions

Pedepat ykpaiHCbKOIO:

Po3po6s1eHO HayKOBO OOIPYHTOBAHY METOMOJIOTiI0 OLiHKY BIUIMBY YAHHUKIB Pi3HOI IpUpoayM Ha (PyHKIiOHATbHI
XapaKTEePUCTUKH, KiHETUKY ITOIIKOPKEHHS i F(PAHMYHUI CTaH [IEPCIEKTUBHUX MaTepiasliB pi3HUX KJIACIB 114
€JIEMEHTIB KOHCTPYKLiH, 110 IPalol0Th B yMOBAX EKCTPEMAIbHOTO TEPMOCUIIOBOTO HABAHTAKEHHS.
MopepHizoBaHa €KCIIEPMMEHTAIbHA METOOMYHA Ta CTEH0BA 6a3a 403BOJIMIIA IPOBEIEHHS €KCIIEPUMEHTAIbHUX
IOCIIiIKEHb XapaKTEPUCTHK MILIHOCTI BYIJl€Lib-BYIJIEL€BUX KOMIIO3MLIMHUX MaTepiasliB B MIMPOKOMY iHTepBali
TeMIIepaTyp Ta HeCy4oi 31aTHOCTI eJIEeMEHTIB KOHCTPYKLiil pi3HOro QyHKIiOHaJIbHOIO IPU3HAY€HHS 3 a0JIsILiliHuMNU
TEIJIO3aXMCHUMU [TIOKPUTTSIMU HA ra30MHIMiYHOMY CTEHJi i BCTAHOBJIEHHS 3aKOHOMipHOCTE! Je(pOpMyBaHHS
IAHOTO KJIaCy MaTepiasiB Ta MOMKOIKEHHS €JIEMEHTIB KOHCTPYKLi. 3allpOIIOHOBAHO €HEPreTUYHUM iHBapiaHT
ITIOTOYHOTO [TOMKOKEHHS i KpUTEPIN 3aJIMIIKOBOI MilJTHOCTI MaTepiasy, 3aCTOCYBaHHS SKUX CIIPOLIye MOLIYK
MeXaHiYHO Ta TEPMOJMHAMIYHO MOJiOHUX MaTepialiB, 1[0 A€ MOXKJIUBICTh AUdEPEeHIiIoBaTy i OTHOYaCHO
CHCTEMATU3yBaTU Pi3Hi rpyny MaTepialis i, TaKUM YMHOM, 3iIICHIOBATY OIl€paTUBHE IIPOrHO3yBaHHS
XapaKTePUCTUK TPAHUYHOIO CTaHy. Y pe3yJbTaTi YACEIbHOTO NOCJIiIKEHHS BCTAHOBJIEHO BIUJIMB AETPaf0OBaHOrO
1Iapy Ta TPillMH TePMiYHOI BTOMHU Ha HANIPY>)KEHUM CTaH MOZeJel 3a il HeCcTalioHapHOr0 TApMOBTOMHOTO
HABaHTaXEHHS Ta HEOOXiJHICTh BUBHAYATH MiLIHICTb i JOBrOBiUHICTb €JIEMEHTIB KOHCTPYKLi/ 3 ypaxyBaHHSIM LI1X
YMHHUKIB. Y pe3yJbTaTi aHaji3y €KCIIEPUMEHTAILHO-PO3PAXYHKOBUX JOCJIIIPKEHb BCTAHOBJIEH] ONITUMAJIbHI
NapameTpu MpoLeCy UUKIIYHOTO iOHHO-TIJIa3MOBOTO a30TyBaHHS IIOBEPXHEBUX L1aPiB METANIEBUX KOHCTPYKLiN

BiJINOBiTaJIbHOTO O6JIaHAHHS.

Pedepar aHIJIiHCBKOIO:

A scientifically based methodology for assessing the influence of various factors on functional characteristics,
damage kinetics, and the limit state of prospective materials of various classes for structural elements operating
under conditions of extreme thermoforce loading has been developed. The modernized experimental methodical
and bench base made it possible to carry out experimental studies of the strength characteristics of carbon-
carbon composite materials in a wide range of temperatures and the load-bearing capacity of structural elements
of various functional purposes with ablative heat-protective coatings on a gas-dynamic bench and to establish the
patterns of deformation of this class of materials and damage to structural elements. The energy invariant of the
current damage and the criterion of the residual strength of the material are proposed, the application of which
simplifies the search for mechanically and thermodynamically similar materials, which makes it possible to
differentiate and simultaneously systematize different groups of materials and, thus, to carry out operational
prediction of the characteristics of the limit state. As a result of the numerical study, the influence of the degraded
layer and thermal fatigue cracks on the stress state of the models under the action of the non-stationary brake
fatigue load and the need to determine the strength and durability of structural elements taking into account these
factors were established. As a result of the analysis of experimental and computational studies, the optimal
parameters of the process of cyclic ion-plasma nitriding of the surface layers of metal structures of the responsible
equipment were established.
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ComniannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoaykKuii (Matepiasis,
TEXHOJIOTI! TOMIO) AJ1s1 3a0€3MeYeHHs eKCIIOPTHOrO NOTEHIialy Ta 3aMillleHHI0 iMopTy, EKOHOMIs eHepropecypcis,

3MeHIIeHHS 3HOCY 00JIajHaHHS
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