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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Po3pobka cucteMu NacUBHOTO 3aXUCTy MACAXKUPChKUX T0i3]iB MPYU aBapiiHUX 3iTKHEHHSIX

Ha3sBa po6oTH (aHrJI)

Development of a passive protection system for passenger trains at emergency collisions

Pedepar (yxp)

O6'exT pociimxkeHHs - npuctpoi norauHanHs eHeprii ([I[1E), mo BXomasTh [0 CcKiamy cucremu mnacusHoi 6esnexku (CIIB)
MacaXXUPCHKOTO 3aJIi3BHWYHOTO PYXOMOIO CKJIaJy HOBOrO INOKOJiHHA. Mera HJIP - cTBOpeHHSI HayKoBOi 6asu Al po3poOKu
CHCTEMH IACHBHOTO 3aXUCTY eKilaiB MacaXUpPChKOTO I0i37a i JOCHiIpKeHH AMHAMIKY MM0i3[1a 3 ypaxyBaHHSIM pOOOTU YAAPHO-
TATOBUX, MPOTUMiAOMHUX ITpUcTpoiB i CIIB npu aBapifiHMX 3ITKHEHHSX 3 MMEPeIIKOA00 Ha 3aji3HUYHiN Kouii 1520 MMm. MeTonu
JIOCJIIPKEHHST - METOAM CKiHYEeHHMX €JIEeMEHTIB, JIiHiliHOi anre6pyM Ta 4YHCENBbHOTO IHTErpyBaHHS, a TaKOX MeETOMAU
€KCIIepUMEHTaJIbHUX JOCJiKeHb. B pesysprari BukoHaHHs H/IP po3po6seHO KOHLEMIiI0 MacHBHOTO 3aXUCTY NMacakMPCHKOTO
noi3ma mpy 3iTKHEHHSX Ha Kouii 3 mmpuHOoio 1520 MM. Po3po6seHo anropuTMm, HayKOBO-METOAWYHE 3abe3ledyeHHs Ta
MaTeMaTH4Hi Mopesi Ay Bu6opy mnapamerpiB KoHCTpykuii IIIIE. JlocTOBipHICTh pe3ysibTaTiB MaTeMaTUYHOTO MOJIEJIIOBAHHS
NJaCTUYHOro nedopMyBaHHs pociigHoro 3paska IIIIE npu ypmapi MiATBEpIKEHO JAaHMMHM HOTr0 HATYPHOTO yIAPHOTO
BUNpPOOYBaHHS. [IpakKTUYHY 3HAYMMICTh MalOTh Po3pobseHi KoHCTpykuii IIITE 115 TAroBOro pyxoMoro Ckjamy Ta BaroHiB HOBOTO
MIOKOJIiHHS, PEKOMEHallii 3 TaCUBHOTO 3aXMCTY €KillaXXiB Maca)kKMPChKOTO M0i37a NpH 3iTKHEHHSX. PesynpTatn HJP BUKOpUCTaHO
JHITpONEeTPOBCbKMM HAl[iOHAJILHUM YHIBEPCUTETOM 3aJli3HMYHOTO TPAHCIOPTY Yy HABUAJbHOMY IIPOLeCi MpU BUBYEHHI
MEPCHEKTUB PO3BUTKY MAaCaXUPCBKOro pyxomoro ckiany. Cdepa BUKOPUCTAHHS - 3ali3HWYHMI TpaHcmopT. CouianbHO-
€KOHOMiYHa €(EKTUBHICTb POOGOTH IOJISITa€ B TOMY, WO CTBOPEHHS MIBUIKICHOrO Nacaxkupcbkoro mnoisga 3 CIIb 103BOUTH
3MIiHATH HAalliOHAJIbHY TPAHCIOPTHY cucTeMy. 3Hauumicts HJIP mossirae B po3po6li cy4acHOi HayKoBOi 6a3u Ijis1 BUpPilIEHHS
NPUKJIAJHMX 337ad, MOB'SI3aHMX 3 IiJBUIIEHHSIM O0€3MeKU PyXy 3ajli3HUYHOrO TPAHCNOPTy wsixom cTBopeHHs CIIB,
BUKOPUCTaHHS SIKMX JO3BOJIMTb 30€PErTH XKUTTS NAcAXKUPIB i N0i3HOI 6puragy, 3MEHIINTH TSDKKICTh HACJIiIKiB aBapii i CKOpOTUTH

BUTPATHU Ha iX JIIKBigaLil0.
Pedepar (aHrI)

The object of the study is energy absorption devices (EAD), which are part of the passive safety system (PSS) of the new
generation passenger railway vehicles. The research work purpose is the creation of a scientific base for the development of the
passive protection system for passenger train vehicles and the train dynamics study taking into account the work of push-back
automatic couplers, anti-climbers and PSS at emergency collisions with an obstacle on 1520 mm gauge railways. Methods of
research are finite elements, linear algebra and numerical integration methods, as well as methods of experimental research. As
a result of the research, the concept of passenger train passive protection at collisions on 1520 mm gauge railways has been
developed. The algorithm, scientific and methodical support and mathematical models for the EAD constructions parameters
choice have been developed. The reliability of the results of the mathematical simulation of the EAD prototype plastic
deformation at impact has been confirmed by the data of its full-scale impact test. The developed EAD designs for new
generation traction rolling stock and coaches, recommendations for passive protection of passenger train vehicles at collisions
have practical significance. The results of research have been used by the Dnipropetrovsk National University of Railway
Transport in the educational process when studying the passenger rolling stock development prospects. The sphere of use is
railway transport. The socio-economic efficiency of the work consists of the fact that the construction of a high-speed
passenger train with PSS will allow changing the national transport system. The importance of the research is the development
of a modern scientific basis for solving applied problems related to improving the safety of railway transport by creating a PSS,
the use of which will save lives of passengers and train crews, reduce the severity of consequences of an accident and reduce



the costs of their elimination.

Inpexkc YIK: 539.4:..., [531.3+539.4]:629.4

Koau Temarnynux pyopuk HTI: 30.19.51
6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): 1) KoHLenis TaCMBHOTO 3aXMCTY BiTYM3HSIHOTO MIBUJIKICHOTO ITACAXKUPCHKOTO M0i3/1a IIpY aBapiiHUX
3iITKHEHHSX 3 [TepelKoiaMy; 2) aITOPUTMU O0YMCIIEHHS 3YCUJIb B MiPKBarOHHUX 3'€JHAHHSX 01372 IOKOMOTUBHOI TATH i
MOTOPBAroHHOTO I0i371a MPU 3iTKHEHHSIX; 3) aJITOPUTM J1J1s BUBHAYEHHSI [IapaMeTPiB IPUCTPOiB MOrJIMHAHHS €HEPTii BifNoBigHO
JI0 KOHIIEMIlii MacBHOr0 3aXUCTYy MaCaXUPCHKOTO MM0i3/1a; 4) HAyKOBO-METOUYHE 3a6e3M1eYeHHs [1JIsl BU3HAUE€HHS TapaMeTpiB
MIPUCTPOIB MMOTJIMHAHHS €HEePrii; 5) MaTeMaTUYHi Mogesi 71 AOCiIpKeHHS AMHAMIKY TTacaXkPChKOTO I10i371a, 06J1aJHAaHOTO
CHCTEMOIO [TACHBHOI O6€3I1eKH, IIPU aBapifHUX 3iTKHEHHSIX 3 YpPaxyBaHHSIM OCOOJIMBOCTEH CIiJIbHOI pO6OTH 006'€ITHAHUX 3CYBHUX
yIApHO-TATOBUX i MPOTUIIAIOMHMX NPUCTPOIB, TPUCTPOIB MOTJIMHAHHS €HEPTii i KOHCTPYKILiN eKiNaxiB, a TAKOK MOKJIMBOCTI
BUHUKHEHHS IJIACTUYHUX JedopMalliil B eleMeHTax KOHCTPYKIIif JIOKOMOTHBA i BaroHiB; 6) IPOMo3uliii mo10 KOHCTPYKLiN
MIPUCTPOIB MOIJIMHAHHS €HEePTil 17151 TACHBHOTO 3aXUCTY IACaKUPCHKOTO TSITOBOTO PYXOMOTO CKJIa/ly Ta BaroHiB; 7) peKoMeHparii

IOJI0 TTACUBHOTI'O 3aXKC

Haszsa npoaykuii (anr): 1) The concept of passive protection of a domestic high-speed passenger train at emergency collisions
with obstacles; 2) the algorithms for calculating the forces in connections between vehicles of a locomotive traction train and a
motorized train at collisions; 3) the algorithm for energy absorption devices parameters evaluation according to the passenger
train passive protection concept; 4) the scientific and methodological support for energy absorption devices parameters
evaluation; 5) the mathematical models for investigating the dynamics of a passenger train equipped with a passive safety system
at emergency collisions, taking into account the combined operation of push-back automatic couplers, anti-climbers, energy
absorption devices and vehicle structures, as well as plastic deformations in the design elements of locomotive and coaches; 6)
the proposals of energy absorption devices designs for passive protection of traction rolling stock and coaches; 7) the

recommendations on the passive prote
OuiKyBaHi pe3yJIbTaTH: METOAUYHA JOKYMEHTAllisl, aJITOPUTMHU, MaTEMATUYHI MOZeJi, TPOIO3ullii, KOHIEMNIIisl, peKoMeH alli
T'anyss 3acrocyBanns: 60.10

Onuc npozykuii (ykp): Po3po6sieH0: KOHIIEMNI{I0 MAaCUBHOTO 3aXXUCTy BiITYM3HSIHOTO MBUAKICHOTO [1aCaKMPCHKOTO 1013712 IIpU
aBapifHUX 3ITKHEHHSIX 3 [IEPENKOJJaMU; aJITOPUTMU OOGYMCIIEHHSI 3YCHJIb B MiXKBAarOHHUX 3'€[JHAHHSX 110i37]a IOKOMOTUBHOI TATH i
MOTOPBaroHHOTO I0i371a IIPY 3iTKHEHHSIX; aJITOPUTM [1J11 BUBHAUEHHS [1apaMeTpiB IIPUCTPOIB MOTJIMHAHHS €HEePrii BilIOBigHO [0
KOHIIeMIlii MacrBHOrO 3aXUCTYy MaCaXUPCHKOTO MM0i3/1a; HAYKOBO-METOANYHE 3a0€3TeUeHHs J1s BUSHaYeHHSI IapaMeTpiB
MIPUCTPOIB MOTJIMHAHHS €HEPTil; MaTeMaTUYHi MOJeJIi 1711 DOCTiIpKeHHs AMHAMIKY ITaCcaKMPCHKOTO I10i371a, 06J1aJTHAHOTO
CHCTEMOIO [TAaCHBHOI 6€3I1eKH, IIPY aBapifHUX 3iTKHEHHSX 3 YpaxyBaHHSIM OCOGJIMBOCTEH CIiJIbHOI pO6OTH 006'€JTHAHNX 3CYBHUX
yIApHO-TATOBUX i IPOTUIiAOMHMX IPUCTPOIB, TPUCTPOIB MOTJIMHAHHS €HEPTii i KOHCTPYKILiN eKiNaxiB, a TAKOK MOXKJIMBOCTI
BMHUKHEHHS IUIACTUYHUX JedopMaliiil B e1leMeHTax KOHCTPYKIIif JIOKOMOTHBA i BaroHiB; IPOMO3uIii 010 KOHCTPYKIiN
MIPUCTPOIB MOTJIMHAHHS €HEePTil JJ1s1 TACUBHOTO 3aXUCTY MACaKMPCHKOTO TSITOBOTO PYXOMOTO CKJIa/ly Ta BaroHiB; peKoMeHalii
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