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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka cucremu NaCMBHOIO 3aXUCTY [1aCAKUPChKUX I10i3/1iB IIPU aBapiiHUX 3iTKHEHHSIX

Ha3sBa po6oTH aHIJIilICbKOIO:

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

PedepaT ykpaiHCbKOIO:

O6'eKT nocimXeHHs - NpUCTpoi noranHaHHs eHeprii ([I[1E), mo BXoogTs 00 CKIaly CUCTEMU IIACMBHOI 6€31eKU
(CITB) maca>knpChbKOro 3a1i3HUYHOTO PyXOMOTO CKJIaly HOBOTO IOKOJIiHHA. Meta H/IP - cTBOpeHHs HayKOBOi 6a3u
L7151 PO3POOKYM CUCTEMU ITAaCUBHOTO 3aXUCTY €KINaKiB 1aCaXXUPCHKOTO I10i371a 1 JOCIiIKEHHS JUHAaMIKU 1013712 3
ypaxyBaHHSM pPOOOTH yAAPHO-TATOBUX, IPOTUMIANOMHUX IpUCTpoiB i CTIB npu aBapiiHUX 3iTKHEHHSX 3
[epeuIKOI0I0 Ha 3asi3HNYHiN KoJii 1520 MM. MeTonu JoCTiKeHHs - METOAY CKIHY€HHUX €JIEMEHTIB, JIiHIHO]
anrebpy Ta YUCEIBbHOTO iHTETPYBaHHS, @ TAKOXK METO/IU €KCIIEPUMEHTAJIbHUX JOCTiIKeHb. B pe3ysibraTi BUKOHaHHS
HJIP po3po6sieHO KOHILIEMIIil0 TACUBHOTO 3aXMCTY aCaKMPCHKOTO M0i3/1a IpU 3iTKHEHHSX Ha KoJIii 3 mupuHoto 1520
MM. Po3po6s1eHO airOpyTM, HAYKOBO-METOJMYHE 3a0€3[1€4EeHHS Ta MATEMATUYHI MOZeJ 17151 BUOOPY HapameTpiB
KoHcTpyKUii [ITE. JocTOBIpHICTh pe3y/bTaTiB MATEMATUYHOTO MOJEJIIOBAHHSI IIJIACTUYHOTO Je(POPMYBaHHS
nocaipHoro 3paska I1I1E npu yzapi niaTBepakeHo AJaHMMU HOro HaTypHOro yAapHOro BUNpooyBaHHs. [IpakTudnHy
3HAUYMMIiCTb MalOTh po3pobsieHi KoHCcTpykii [IITE 11151 TSroBoro pyxomoro CkJajly Ta BaroHiB HOBOTO ITIOKOJIiHHS,
peKoMeHallil 3 MaCUBHOTO 3aXUCTY €KinaxiB macakMpChbKOro noisga npu 3irkHeHHsaX. Pesyiabratu HIIP
BUKOPMCTAHO JJHIMPONETPOBCHKUM HaliOHAJIbHAM YHIBEPCUTETOM 3aJIi3HUYHOTO TPAHCIIOPTY Y HABYaJIbHOMY
Ipolieci Npy BUBYEHHI IEPCIIEKTUB PO3BUTKY IaCAXMPChKOT0 pyxomoro ckiany. Cpepa BUKOPUCTAHHS -
3aJIi3HUYHUI TpaHcHopT. CoLlialbHO-€KOHOMIYHA e(peKTUBHICTb POOOTH NOJISATA€ B TOMY, IO CTBOPEHHS
IIBUAKICHOTO NacaXkupcbKoro noiszga 3 CIIb 103B0IUTL 3MIHUTY HalliOHAJIbHY TPAHCIIOPTHY CUCTEMY. S3HAYMMICTD
HJIP nosisirae B po3po0lii cyyacHOI HayKOBOi 6a3u [1J1s1 BUpillleHHs IPUKJIAIHUX 33724, [10B'SI3aHUX 3 i BUIIEHHSIM
0€e3IeKM Pyxy 3aJli3HUYHOr0 TPAHCIIOPTY LISIXOM CTBOpeHHs1 CI1B, BUKOPUCTAaHHS SIKUX [JO3BOJIUTb 30€PErTH SKUATTS

Iaca’kupiB i NOi3HOI 6puragy, 3SMEHIINTH TSDKKICTh HACIIIAKIB aBapii i CKOPOTUTY BUTPATU Ha iX JiKBifaliio.

Pedepar aHIJIiHCBKOIO:

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.

Ingexc YIIK: 539.4:..., [531.3+539.4]:629.4

Koau TemaTuyHHUX pyopHK: 30.19.51

KepiBHUKH po6OTH

BsacHe IlpizBume Im's I1o-6aTbKOBI: Haymenko Hazis IOxumiBHa
HaykoBHH CTYIiHb:

BueHe 3BaHHS:

Inentudikarop ORCID ID:

HoparkoBa indopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII ykpaiHCBKOIO: 1) KoHUENLis TAaCHBHOTO 3aXMCTY BITYM3HIHOTO WBU/KICHOTO MACAKUPCHKOTO
1oi3fa Npy aBapiliHUX 3iTKHEHHSIX 3 IePEIIKOAAMU; 2) aJITOPUTMHU OOUKCIIEHHS 3yCUJIb B MDKBAarOHHUX 3'€IHAHHSIX
1103712 JIOKOMOTHUBHOI TAT'M i MOTOPBAaroHHOTO I10{37]a IIpY 3iTKHEHHSX; 3) aJITOPUTM [1J151 BUSHAUEHHSI [IapamMeTpiB
IIPUCTPOIB MOTJIMHAHHS €HePrii BifjIOBiAHO 40 KOHLEMNLii IaCUBHOT0 3aXUCTY [1aCaKUPCHKOTO M0i37a; 4) HAYKOBO-
METOJMYHE 3a0e31e4eHHs /1 BU3HAYEHHS [TapaMeTpiB IIPUCTPOIB NIOTJIMHAHHS €HEPTii; 5) MaTeMaTU4yHi Mofei
D715 OCJIIPKEeHHS AUHAMIKY ITacaskupPChKOTo 110i3/1a, 06JI1afHAHOTO CUCTEMOIO [TAaCUBHOI 6e3IeKy, IPU aBapiiHuX
3ITKHEHHSX 3 ypPaxyBaHHSM OCOOJIMBOCTE CIiJIbHOI pOOOTH 00'efHAHMX 3CYBHUX YAAPHO-TATOBUX i
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Ta BaroHiB; 7) pekoMeHallii 1110/10 MacUBHOTO 3aXUC

HasBa HTII aHr1ificbKO¥0: 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
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