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IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTuYHHUX PYOpPHK: 73.29.17

Tema gucepranii:
1. TTligBuieHHs 6€3Me4YHoi eKCIlyaTallii BaroHiB-LIMCTEPH LUISIXOM CTBOPEHHSI 3aXUCHUX ITPU-CTPOIB MiABUILIEHOI

€HEProeMHOCTI]

2. The increased of tank-car safe operation by the creation of accident protection devices with improved power
consuming

Pedepar:

1. lmHamiyHa HaBaHTa)KEHICTh 3ai3HUYHUX LKUCTEPH, JHUIIA KOTJIiB IKMX 00J1aTHAHO 3aXUCHUMU IIPUCTPOSIMU
MigBUIIEHOI EHEPrOEMHOCTI, ITPY aBapiliHUX YJAapHUX HaBaHTAKEHHIX. MeTa poOOTH: MifABUIIEHHS 6€3MeKU PYXy
BaroHiB-1I[MCTEPH, L0 TPAHCIIOPTYIOTh €KOJIOTIYHO HeOe3NeyHi BAHTaXi, y TOMY YMCJli ra30BUX LIUCTEPH HOBOTO
MTOKOJIiHHS, MIJISIXOM O0JIaTHaHHS JHUI KOTJIiB 3aXUCHUMU MPUCTPOSIMU MiIBUIIEHOI eHeproeMHOCTI. MeTonu
IOCJiIKE€Hb: METO]], CKIHYEHHUX €JIEMEHTIB, METOIU YMCEJILHOTO iHTETPYBaHHSI, METOJ, 3MiHHUX [TapaMeTpiB
IIPY>KHOCTI, €KCIIEPUMEHTa/IbHI MeTOIU. PO3p061€eHO HOBI CKiH4€HHO-€JIEMEHTHI MaTeMaTUYHi Moeli 7151

HeJIIHIHHOTO IMHAMIYHOTO aHali3y MPY>KHO-TIJIACTUYHOrO AedOpMyBaHHS AHUIL KOTJIiB BarOHiB-IIUCTEPH 3



IIPUCTPOSIMU iX 3aXUCTY [IPY aBapiliHUX yZapax B paMKax JedopMaliliHOI Teopii MIaCTUYHOCTI 3 ypaxyBaHHSIM
HeJIiHINHO] 3ae>XHoCTi MK sedopmMalismu i nepeMileHHsIMU. Briepie oTpyuMaHo 3a71€XXHOCTi BIUIMBY IIapaMeTpiB
3aXMCHUX [IPUCTPOIB Pi3HUX THUIIIB HA MiLIHICTb KOHCTPYKIiN BarOHiB-LIMCTEPH IIPU HAAHOPMATUBHUX yapax.
Briepie cTBOpEHO KOHLEILi0 BUOOPY PalliOHAJIbHUX [TApaMEeTPiB 3alIpONIOHOBAHMX 3aXUCHUX IIPUCTPOIB, 110
MICTSTh CTiJIbBHUKOBI €HEPTrOIOIIMHAKY] €JIEMEHTHU. B pe3ysibTaTi BUKOHAHUX JOCJIIIP)KEHb BUTOTOBJIEHA,
BUIIpOOYyBaHa i BIIpoBajKeHa y BUPOOHULTBO Ha BAT “M3BM” KOHCTpYKLisl BaroHa-uucTepHu moaesti 15-9503 ABIT
3 pO3pO0JIEHUMU 3aXUCHUMH ITPUCTPOSIMU 3i 3HIKEHOIO MaTepiaJloEMHICTIO Ta MiIBUILIEHOI €HEPrOEMHICTIO.
E¢exTuBHICTh B pOLIOBOMY €KBiBasleHTi ckiagae 5596500 rpH. B pik. Cdpeporo BUKOPUCTAHHS € 3aJ1i3HUYHUIA

TPaHCIIOPT.
2. Dynamic response of railway tanks which tank heads are equipped with increased power absorbing accident
protection devices at emergency impact loadings. The aim of work: increase of safety of motion of tank-cars for
ecologically dangerous cargoes transportation including new generation gas tank-cars by equipment of the tank
heads by accident protection devices with increased power absorption. Research methods: a finite element
method, numerical integration methods, variable parameters of elasticity method, experimental methods. New
finite element mathematical models for the nonlinear dynamic analysis of elastic-plastic deformations of the tank-
cars tank heads with devices of their protection at emergency impacts are developed within the framework of the
deformation theory of plasticity accounting nonlinear dependence between deformations and displacements. For
the first time dependences of different types accident protection devices parameters influence on tank-car design
strength at super standard impacts are received. The concept of proposal accident protection devices containing
cellular power absorbing elements rational parameters choice is created for the first time. As a result of the
executed research the 15-9503 AVP model tank-car structure equipped by the developed safety end-wall shields
with cellular power-absorbing elements is made, tested, and implemented into production by public corporation
“Mariupol heavy engineering plant”. The benefit is 5596500 UAH per year. Sphere of use is railway transport.
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Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI Bonnap b.€.

TOJIOBH pajgu

ByiacHe IlpizBumie Im's ITo-6aThKOBI Bonnap B.€.
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