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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[ligBuInEeHHS LOBrOBIiYHOCTI €J1eMEHTIB KOHCTPYKIil 32 paxyHOK 30y I)KEHHSI CaMOOpraHisaliliHux npoLeciB

Ha3sBa po6oTH aHIJIilICbKOIO:

Increasing of structural service life for account of self-organizing processes excitationlmproved

Pedepar yKpaiHCBKOIO:

O06'eKT BOCHiI)KeHHS - KOHCTPYKIifiHI MaTepianu. Meta po60Tu - po3pobka METOiB MiABUIEHHS TOBTOBIUHOCTI
€JIEMEHTIB KOHCTPYKLiii 32 paXyHOK 30y/I)K€HHSI CaMOOPraHi3aliliHUX NPOLECiB B yMOBaX KOMOIHOBAaHOTO
€HepreTUYHOro HaBaHTAXXEHHS. MeToAu OOCIiIKeHHS - MeTOIU TEOPii UMOBIPHOCTEN, CUHEPTEeTUKU, MEXaHIKU
pyiHyBaHHS, Teopii HagiliHoCTi. OTpUMaHi pe3yabTaT - Ha OCHOBI IMOBIPHOCHOTO MiJXOAY PYMHYBaHHS
PO3p06JIEHO MOJeJIb IPOTHO3YBAHHS Yacy 10 PyHHYBAaHHS KOHCTPYKLIMHNAX MaTepiasliB B yMOBax [10OB3y4OCTi Ta
MaTeMaTU4Hi MOJIeJIi JOBrOBiYHOCTI €JIEMEHTIB KOHCTPYKLIiY 3 ypaxyBaHHAM MEXaHi3MiB gucumnarii, mo
iHiI{I0}I0TbCS1 B KOHCTPYKLIMHUX MaTepianax, IPUBEEeHUX JI0 HEPIBHOBAXKHOrO cTaHy. [1o0yoBaHa CTOXacTUYHA
MOJ€JIb JOBFOTPMBAJIOI MilIHOCTI OOP€ Y3TOXY€ETbCS 3 €EKCIIEPUMEHTAJIbHMMUY JAHMMU §K 32 YaCOM PYyHHYBaHHS,
TaK i 32 Oro CepeIHbOKBALPATUYHNM BIIXUIEHHAM 114 3PasKiB 3 KOPO3ilHOCTINKOI cTamni 12X18HI0T B ymoBax
BHCOKOTEMIIEPATYPHOI ITOB3y4OCTi. [IpOBeeHI eKClIepUMEHTAaIbHI JOCHIIKEHHS, SIKi CIIPSIMOBaHI Ha iCTOTHE
301/1bLIIEHHS [TOKAa3HUKIB JOBIOBIYHOCTI KOHCTPYKLIMHMX MaTepiajliB 32 paXyHOK 6€3[1epepBHOr0 IPUILIMBY €Heprii
npu gii nactuyHoi gedopmatiii, TepMo06pOOKU (IHAYKLIMHOI, €eKTPOCTUMYJIIOI040i, KOHBEKLIITHOI) Ta
BHCOKOYAaCTOTHUX KOJINBaHb. JOCIiI>KEHO BILJIMB IIPOMIXKHOI €HepreTUYHoi 06po6KY B yMOBaX II0B3Y4OCTi 3pa3KiB 3
crsiaBy AMré6M Ha MexaHiuHi XapaKTepUCTUKY i €BOJIIOLI0 MiIKPOCTPYKTYpU Martepiainy. BusiieHo, 1110 KoMOiHOBaHa
€eHepreTnyHa 00poOKa, sIKa BKJIIOYAE [IiI0 PO3TTYIOYMX i CTUCKAIOUMX HABAHTKEHD Y TEIIJIOBOMY I1OJIi 3 HACTYITHOIO
yIapHOIO YIbTPa3BYKOBOIO OOPOOKOIO, HiIBUIIYE YacC 4O PYHHYBaHHS 3pa3KiB 3 criaBy AMr6M i mokazHuKu
KOPOTKOYaCHOI MilIHOCTi MaTepiany (Mexa TeKy4OCTi i Meka MilIHOCTi) IpY 0JHOYaCHOMY 3MEeHIIEeHHi TUTOMOI
poboTu pyiiHyBaHHS. OGI'PYHTOBAaHO BUKOPUCTAHHSI METOAY WIBUAKOTO OXOJIOIKEHHS MaTepiany (y TOMy YUCIIi i 10
KPUOT€HHUX TEMIIEPATYP) MiCJIsl BUCOKOTEMIIEPATYPHOTO HArPiBaHHS 1S MMiIBUIIEHHS [TOKa3HUKIB MIIJTHOCTI Ta
IOBTrOBIYHOCTI criaBy AMr6. 'anysb 3aCTOCyBaHHS - aepOKOCMIiYHa, aBialiiiHa, MamHOOYIiBHA, HadToepepobHa,

CiJIbCBKOTOCIIOAAPChKA TPOMUCIIOBOCTI Ta €HEPreTHKa.

Pedepar aHIJIiHCBKOIO:

The research subjects are structural members. The research goal is to develop methods for improving the
structural member life using excitation of self-organizational processes in combined energetic loading. The
research methods are those of probabilities theory, synergetics, failure mechanics, reliability theory. The results
obtained. Based on the probability approach to failure, a model for predicting the time to failure of structural
materials in creep and mathematical models of structural material life in creep are developed considering
dissipation mechanisms initiated in structural materials resulted in non-equilibrium. The stochastic model built of
a long life has good agreement with the experimental data both on the time to failure and on standard deviation for
samples from the 12X18H10T corrosion-resistant steel in high-temperature creep. Experimental investigations in a
significant improvement of life indices of structural materials with provision for a continuous energy flow in the
action of strains, heat treatment (induction, electric stimulating, convection treatments) and high-frequency
oscillation are carried out. The effects of an intermediate energetic treatment in creep of samples from the
AMg6M alloy on the mechanical characteristics and evolution of the material microstructure are studied. It is
found that a combined energetic treatment with tensile and compressive loads in the heat field following by an
impact ultrasonic treatment increases the time to failure of samples from the AMg6M alloy and indices of the short
material life ( yield point and ultimate strength) in simultaneous lowering the specific work of failure. The use of
the method of fast material cooling (including cryogenic temperatures) after high-temperature heat to improve



indices of the strength and life of the AMg6 alloy is validated.
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