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1. KpuTepiii rpaHUYHOTO CTaHy KOHCTPYKLIIMHUX MaTepiasiB 3 BpaxyBaHHSIM MOIIKOKYBaHOCTI

2. Failure criterion of structural materials with taking into account damage

Pedepar:

1. Incepranjiiina po60Ta IpUCBIYEHa PO3po0Li KPUTEPisi FPAHMYHOrO CTaHY KOHCTPYKLIMHUX MaTepiaslis, sIKi
[IPaLo0Th B yMOBAaX CKJIaAHOTO HATIPY>KEHOTO CTaHy y BUMNAAKY CTATUYHOTO HABAHTAKEHHS 3 YPaXyBaHHAM
MOIIKOI)KYBAHOCTI. [I7151 BU3HaY€HHS BEJIMYMHU NTapaMeTpa IMOIKOIKYBaHOCTi BUKOPHUCTOBYBAJINCS Pi3Hi
€HepreTyyYHi Nigxony, siki 6a3yoThCs Ha 3MiHi Pi3UKO-MeXaHIUHMX XapaKTEPUCTUK MaTepiasis IpyA IPOCTUX
HABAaHTAXEHHSIX (PO3TST Ta Kpy4eHHs)). Ha OCHOBI OTPMMaHNX €KCIIEpUMEHTAIbHUX PE3YJIbTATIB Ha Pi3HUX
KOHCTPYKILIVHUX MaTepianax, BLOCKOHAJIEHO MOJEJb ONUCY KiHETMKYM HAaKOIIMYEHHS! IOMKOIKEHHS,
3aMpornoHoBaHuil BoHOPa, B 3a71€KHOCTI Bif, piBHS nacTuyHOi nedopmaiiii. OTprMaHO 3a1eKHiCTh TapaMeTpiB
MOJ€eJIi Ta KpUTEPis TPAHUYHOTO CTaHY Bif, IPY>KHO-TJIACTUYHUX XapaKTePUCTUK MaTepiaina. [IpoBeneHo
MIOPiBHSIHHSI OTPMMAHUX TEOPETUYHUX 3HAYEHD 3 €KCIIEPUMEHTAIbHUMU. PO3po6yieHa MeTOIMKA BUBHAYEHHS

KiHeTMKY HaKOTYeHHSI INOIIKOIPKEHHA Y BUIIAIKY KPYY€HHS ]_LI/I]IiH,ILpI/I‘-IHI/IX BPaBKiB 3 BpaxXyBaHHIM



HEOJHOPIIHOCTI po3noziny nedopmaliii B mepepisi 3pazka. Ha ocHoBi nigxony daBineHkosa-®pigmaHa po3po6ieHo
KPUTEPiN TPAaHUYHOTO CTaHY KOHCTPYKLIMHUX MaTepiasliB 3 BpaXyBaHHSM BUJy HaIlIPY>KEHOTO CTaHY Ta
IIOIIKOAKyBaHOCTI. [IpeicTaBeHO MOPiBHSHHS Pe3yJbTaTiB IPAHUYHOIO CTaHy, OTPUMAHUX 32 PO3PO0JIEHUM

KpI/ITepiGM, €KCIIEPMMEHTAJIbBHUMU AHVUMU, Ta IHITUMU METOOdaMMu.

2. The dissertation is devoted to the development of the failure criterion of structural materials, working under
complex stress conditions in the case of static load, taking into account damage. Various energy approaches were
used to determine the value of the damage parameter, which are based on changes in the physical and mechanical
characteristics of materials at simple loads (tensile and torsional). Based on the experimental results obtained on
various structural materials, the model of description the kinetics of damage accumulation proposed by Bonora
has been improved, depending on the level of plastic deformation. The dependence of the model parameters and
the damage failure criterion on the elastic-plastic characteristics of the material were obtained. The obtained
theoretical values nnare compared with experimental ones. A method for determining the kinetics of damage
accumulation in the case of torsion of cylindrical specimens has been developed, taking into account the
heterogeneity of the deformation distribution in the cross section of the specimen. On the basis of the Davidenko-
Friedman approach, the criterion of the limit state of structural materials was developed, taking into account the
type of stress state and damage. The comparison of the results of the limit state obtained by the developed
criterion, experimental data and other methods is presented.
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