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1. CkiHueHHO-eJIeMeHTHUI1 aHali3 MBUIKICHOTO AedOpMyBaHHS 3aXUCHUX €JIeMEHTIB MalIMHOOYIiBHUX
KOHCTPYKIiN

2. Finite element analysis of high-rate deformation of protective elements of machine-building structures

Pedepar:

1. O6'eKT mOCHIIKEHHS -~ IIPOLeC MBUIKICHOTO AedOpMyBaHHS eJleMEeHTIB MalMHOOYIiBHUX KOHCTPYKLIH Mif Aieo
JIOKQJIbHOTO YIAPHOTO 1 iMITyJIbCHOTO HaBaHTAXXEHHS. MeTa OCiIKEeHHS - BUBHAYE€HHS TUHAMIYHOTO HAIIPYKEHO-
nedopmosaHoro ctany (HJIC) 3axMCHUX €/1eMEeHTIB MallIMHOOYIiBHUX KOHCTPYKLiH ITPY iMITyJIbCHOMY Ta YIAaPHOMY
HABAaHTAXEHHSIX 117151 3a6€3I€4E€HHs X MiLIHOCTI Ta e(peKTUBHOIO BUKOPUCTAHHS IIPU eKCILTyaTalii. Metonn
IOCJIiIPKEHHS - TEOPETUYHI [TOJIOKEHHS 3aCHOBAHI HEJIiHIMHIN Teopii MPyKHOCTI, IMHAMIYHIl Teopii MIaCcTUYHOCTI
Ta Ha METOJIax MaTeMaTUYHOIO MOZIe/II0BaHHs. TeopeTHyHi i MpakTUYHi pe3ysbTaTy - BifoOpakeHi IpU BU3HAYEHHI
IVHAMiYHOI MilJHOCTi O6JIMIIIOBaHHS TPAHCIIOPTHUX 3aCO0iB (JIOKOMOTUBIB), €JIEMEHTIB KOPITYCiB ra30TypOiHHUX
neuryHiB (I'TI) npy yoapHUX HaBaHTaXXEHHSX CTOPOHHIMU npeameTamu. HoBu3HA - HabyJy O1aIbIIOTO PO3BUTKY

PO3paxyHKOBi MoJeJsli TPUBUMIPHOrO MBUIKICHOTO IPY>KHO-IIJIACTUYHOTO Ae(OopMyBaHHS €J1eMEHTIB



TPaHCIOPTHOTO Ta €HEPreTUYHOrO MallIMHOOYAYBaHHS, SIKi BiIPi3HAI0TbCS BpaxyBaHHSIM JIMHAMIYHUX BJIaCTUBOCTEN
Marepiasis. Briepiie oTprMaHi 3aJ1€>KHOCTI PO3NOIiy HAalPYy>KEHb Bif, IIBUIKOCTI ylapy 3a IPOCTOPOBUMU Ta
4aCOBMMU KOOPAVHATAMU B €JIEMEHTAaX KOHCTPYKIiH, gKi JOCIIKYIOTbCS, 3 PI3HUX MaTepiaiB. BusBieHi HOBI
0COOJIMBOCTI ITpoLecy MBUIKICHOTO Ae(OpMyBaHHS IJ1s1 €JIEMEHTIB KOPIIYCiB ra30TypOiHHUX [IBUTYHIB I1pU
JIOKaJIbHAX HaBaHTKEHHSX. BU3Hau€eHi HOBi 3aKOHOMIPHOCTI pO3IIOAily Hallpy>XeHb Ta Jedopmalliil B
TPUILIAPOBOMY €JIEMEHTI [JI1 OKPEMUX 11apPiB B 3aJI€KHOCTI Bifj IIBUIKOCTI yIapHUKA. BUsB/IEHI 3araibHi
3aKoHOMipHOCTI fuHamiyHoro HJIC B KOPIIyCHUX €JIEMEHTax CIPUSIIOTh 3a0€3[1€YEHHIO Ta MiJBUIIEHHIO TUHAMIYHO]
minnHocTi I'TH. Ctyninb ynpoBagyKeHHs - pesynabraty BrposagkeHi Ha I HBKT "3opa"-"Mammnpoekr” Ta
Bukopucradi Ha [I1 "Isdenko-IIporpec” im. akagemika O.I'. IBuenko. Chepa BUKOPUCTAHHS - Pe3yabTaTh pOOOTU

BHUKOPHCTOBYIOTbCS B MAIIMHOOYAiBHii ranysi

2. The object of research is the process of high-rate deformation of elements of machine-building constructions
under the influence of local shock and impulse loading. The proposes of the study is to determine the dynamic
stress-strain state (SSS) of the protective elements of machine-building structures in the case of impulse and
shock loads to ensure their effective use. Research methods - the theoretical positions are based on the nonlinear
theory of elasticity, on the dynamic theory of plasticity and on the methods of mathematical modeling. Theoretical
and practical results - determining the dynamic strength of the lining of vehicles (locomotives), elements of the
corps of gas turbine engines (GTE) under impact loads by the foreign objects. Novelty - further development of the
calculation models of three-dimensional high-rate elastic-plastic deformation of elements of transport and power
engineering, which differ of account of the dynamic properties of materials. For the first time, dependences of
stresses distribution on the impact velocity on spatial and temporal coordinates in the elements of the structures
under investigation are obtained for the different materials. The new features of the process of high-rate
deformation for elements of gas turbine engine corps with local loads were discovered. The new patterns of
distribution of stresses and deformations in a three-layer element for separate layers were determined, depending
on the speed of the projectile. The revealed general regularities of dynamic SSS in the corps elements contribute
to the maintenance and increase of the dynamic strength of the GTE. Degree of implementation - the results are
implemented at the Zorya-Mashproekt Gas Turbine Research and Development Complex and used on the
Zaporozhye Machine-Building Design Bureau Progress State Enterprise Named Academician A.G. Ivchenko. Scope
of application - the results of work are used in the engineering industry
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