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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

Po3po6ka MeTOHOJIOriYHUX OCHOB OLIHKM BIUIMBY KOHCTPYKLIMHUX Ta TEXHOJIOTIYHMX YMHHUKIB HAa KiHETUKY IIOIIKOMAKEHHS i

I‘paHI/I‘-IHI/II;I CTaH eJIEMEHTIB KOHCprKU,ifI 3 [IEPCIEKTBHUX KOMHOBI/IU,iI;IHI/IX MaTepianiB 3a YMOB TEPMOCUJIOBOTO HABAHTAXKEHHS

Ha3sBa po6oTHu (aHrJI)

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

Pedepar (yxp)

Po3po6sieHo0 HayKOBO OOGI'PYHTOBaHY METOJ0JIOTIIO OL[iHKY BIJIMBY YAHHUKIB Pi3HOI IPUPOAU Ha (PYHKIIOHAJbHI XapaKTepUCTHUKHY,
KiHETUKY IIOIIKOJKEHHSI i TPaHWYHMI CTaH I[ePCIEKTMBHUX MaTepialiB pi3HMX KJACiB [JI €JIEMEHTIB KOHCTPYKLiM, IO
MpaloOTh B YMOBaX E€KCTPEMAJbHOTO TEPMOCUJIOBOTO HABAHTAKEHHS. MOIEpHi30BaHa €KCIepUMEHTaJbHa METOJMYHA Ta
cTeHzoBa 0a3a [O3BOJIMJIA TPOBENEHHS E€KCINEePHMMEHTAJbHUAX MOCJiKEHb XapaKTePHUCTHUK MIIHOCTI ByIJIELb-BYIJIELEeBUX
KOMITO3ULIHMX MaTepiayliB B IMIMPOKOMY IHTEpBasli TeMIEepaTyp Ta HeCy4oi 3[aTHOCTI €JIEMEHTIB KOHCTPYKLiNA Pi3HOTO
¢dyHKIiOHANBHOTO TpU3HAYEHHS 3 AOSIMHUMU TEMJIO3aXMCHUMU TMOKPUTTSMU HA ra30[uHIMIYHOMY CTEH[i i BCTaHOBJIEHHS
3aKOHOMIpHOCTEeH JedOopMyBaHHS [AHOTO Kjacy MarepiasiB Ta IOIIKOMKEHHS €JIeMEHTIB KOHCTPYKIiHi. 3arpornoHOBaHO
€HEePreTUYHUI iHBapiaHT MOTOYHOrO MOUIKOMXEHHS 1 KpUTEPill 3a/JMIKOBOI MILIHOCTI Marepiajy, 3aCTOCYBaHHS SKUX CIIPOILY€
MOUWYK MEXaHiYHO Ta TEePMOAMHAMIYHO TMOZIGHMX MaTepiasiB, MmO [ae MOXJIMBICTD [udEpeHLiloBaTH i OAHOYACHO
CUCTEMATM3YBaTU Pi3Hi IPyNM MaTepiasliB i, TAKUM YMHOM, 31ilICHIOBATH OI€PATUBHE IIPOTHO3YBAHHS XapaKTEPUCTUK I'PAHUYHOTO
cTaHy. Y pesyJsbTaTi YMCENIbHOTO JOCIHIJIKEHHs BCTAaHOBJIEHO BIIJIUB [ETPaflOBAHOIO IIApy Ta TPIIMH TEPMIYHOI BTOMHU Ha
HalpyXXeHuil CTaH Mojesiell 3a Aii HecTalioHApHOrO TapMOBTOMHOTO HaBAHTAKEHHSI Ta HEOOXiAHICTb BM3HAYATM MiLIHICTD i
JOBrOBiYHICTb €JIEMEHTIB KOHCTPYKUIM 3 ypaxXyBaHHAM LMX YMHHUKIB. Y pe3yJsbTaTi aHajlidy eKCIepUMEHTaILHO-PO3PaXyHKOBUX
JIOCTiI)KeHb BCTAHOBJIEHI ONTHMAaJbHI MapaMeTpy MNPOLECY LUKJIYHOTO iOHHO-TIJIa3MOBOTO a30TYBaHHS IMOBEPXHEBUX IapiB

MeTaJIeBUX KOHCTPYKIill BiiOBiAaIbLHOTO O6IaIHAHHSL.
Pedepar (aHrI)

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.

Ingekc YOK: 539.3



Kopgu Temarnynux pyopux HTI: 30.19
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HaszBa npoaykuii (yKp): MeTomos10ris OLiHKY BIIJIMBY YWHHUKIB Pi3HOI IPUPOAY Ha KiIHETUKY [TOLIKOAKEHHS i T[paHUYHUIN CTaH

MarepiaJiB pi3HUX KJIACIB [JI51 €JIEMEHTIB KOHCTPYKLil, IO MPALlOI0Th B yMOBaX €KCTPEMAIbHOTO TEPMOCUIIOBOTO HABAHTAKEHHS.

HasBa npoaykuii (anri): Methodology for assessing the impact of various factors on damage kinetics and the limit state of
materials of different classes for structural elements operating under conditions of extreme thermo-force loading.

OuikyBaHi pe3ysbTaTh: TexHOJOTil, MeTonu, Teopil
T'anyss 3acrocyBaHHS: MalHOOYyBaHHS, €EHEPreTHKA, TPAaHCIIOPT

Onuc npoaykuii (yKp): MeTo10J10Tis! OL[iHKY BIIJIMBY YMHHUKIB Pi3HOI Iprpoay Ha (PYHKIIOHAIbHI XapaKTePUCTUKH, KIHETUKY
TIOIIKO/PKEHHS 1 FPaHNYHUI CTaH NEPCIEKTUBHUX MaTePiasliB Pi3HUX KJ1ACiB 171 €JIEMEHTIB KOHCTPYKLIii, 10 MTPAIIOI0Th B
YMOBaxX €KCTPEMAJILHOTO TEPMOCUJIOBOTO HaBaHTaXKEHHA. METOIVKHU Ta PE3YyJIbTaTU JOCIIIKEHHS XapaKTEPUCTUK MIIJHOCTI
KOMITO3ULIIHMX MaTepiasiB Ta HECYYOi 34ATHOCTI €JIEMEHTIB KOHCTPYKIiM B yMOBaX MOJEIOI0YMX €KCIUTyaTaliliHi. MeTonuka,
110 103BOJISIE CUCTEMATHU3YBaTH XapaKTEPMCTUKU MILIHOCTI Pi3HUX I'PyIl MaTepiasliB i 3[iICHIOBATH OIl€paTUBHE ITPOTHO3YBaHHS
XapaKTEPUCTUK T'PAHUYHOTO CTaHy. MeTOMKa NOCiKEHHS BIJIMBY AErPaZioBaHOrO APy Ta TPIillMH TEPMIYHOI BTOMHU Ha
HaIlpy’KE€HUIA CTaH MOJZeJIeN 3a Jiii HeCcTaliOHapHOTO TaDMOBTOMHOIO HaBaHTaKEHH. BCTaHOBJIEH] ONITUMAaIIbHI TapaMeTpu

IpolLecy UMKIIIYHOrO iOHHO-I1JIA3MOBOTO a30TYBAHHS [I0BEPXHEBUX IIAPiB MeTaJeBUX KOHCTPYKLIHM BiAIIOBINATLHOTO O0IagHAHHS.
YKII, I I ot

ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII: CTBOpEHHS IPMHIMIIOBO HOBOI ITPOAYKLi (MaTepiasiB, TEXHOJIOTIH TOIIO) IS

3abe3rnevyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO iMIIopTy, EKOHOMIs eHepropecypcis, 3MeHIIeHHsI 3HOCY 00J1agHaHHS
Crapgis 3aBepmenocti HTII: 3sit no HIIJKP

Bruposagskenns HTII: BnposamxeHo

Crpoku BrnpoBagskenHs: 01.201912.2023

BupoGHHuK npoaykuii: IHcTUTYT npo6siem minHocTi imeHi I'.C. [Tncapenka HAHY

CnoskuBayi npoaykuii: MamnHoOy1yBaHHS, pakeToOyIyBaHHs

IlepcriekTHBHI pUHKH: YKpaiHa

IIpaBa inTesekTyas1bHOi BaacHocTi: OTpuMaHoO naTeHT, B Ykpaini

®opmu Ta ymoBH nepegaui npogykuii: CriinieHi HIJJKP
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