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V. BimomocTi npo guceprariio

MoBga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 73.29.41

Tema gucepranii:

1. VoockoHaneHHs KOHCTPYKIii KabiHM MalllMHICTa [ MifBUIEHHS TAaCUBHOI 6€3I1eKu JJOKOMOTHBA MPY 3iTKHEHHSIX

2. Development of a driver's cab design for improving of locomotive passive safety in collisions

Pedepar:

1. lucepTaliito puCBSIYEHO MUTAHHSM MiJBULIEHHS TACUBHOI 6€3MeKH JJOKOMOTHUBA HOBOT'O MTOKOJIiHHS MPU
aBapilHMX 3ITKHEHHSX LUIJIIXOM CTBOPEHHS KabiHM MAIIMHICTa 3 )KEPTOBHOIO 30HOIO Ta IPUCTPOSIMU ITOTJIMHAHHS
eHeprii. Po3p0o61€HO0 OCHOBHI BUMOTH JJO TACMBHOTO 3aXUCTy MACaXUPCHKOT0 IOKOMOTHBA HOBOTO MOKOJIiHHS,
KOHCTPYKTUBHO-KOMIIOHYBAJIbHY CXeMy KabiHM MalllMHiCTa JIOKOMOTHBA 3 cucTemolo racusHoi 6e3nexu (CIIB), no
CKJIaNy SIKOi BXOJSTb JBa IPUCTPOIO nornuHaHHg eHeprii (ITT1E) B kiH1leBill yacTHHI pamu Ky30Ba, )KOPCTKa JI000Ba

CTiHKa, X€PTOBHA 30Ha i 30Ha 6e3neku. Po3pobseHo i 3arnareHToBaHO KOHCTPYyKUiio [1T1E, BUKOHaHO Kpell TeCT 0oro



€KCIIEPMMEHTAJIBHOTO 3pa3ka. Po3po61eH0 HayKOBO-METOAMYHE 3a0€3MeYeHHS Ta CKIHYEHHO-€JIEMEHTHI MOZeJIi
L7151 OCJIIPKEHHS Hallpy>XKeHO-1e(POPMOBAaHOTO CTaHy €JIeMEHTiB KOHCTPYKLiN KapKaca KabiHu Ipy CTaTUIHOMY
HOPMaTHUBHOMY HaBaHTa)XEHHI Ha €JIEMEHTH JI000BOi CTiHKY, a TaKOXX ITPY HAAHOPMATUBHUX YAAapax 3 YPaxyBaHHIM
reoMeTpUYHOi Ta Qi3M4HOI HeJliHiITHOCTe!, 3aJIeXKHOCTI MeXKU MIJIMHHOCTI CTasli Bifj BUIKOCTI fedopmariii, 3MiHHO]
KOHTaKTHOI B3a€MOJII MK €JIeMEHTaMU MEXaHIYHOI CUCTEMHU TiJl, 11O CIiByAapA0ThCs. Ha ocHOBI pe3ynbTaTiB
BHMKOHAaHUX JIOCJIiI)KeHb PO3pO0JI€HO, BUTOTOBJIEHO Ta BIIPOBAPKEHO y BUpOOHULITBO Ha BAT "BupobHuye
06'enHaHHg HoBOYEpKaChKUI €71€eKTpoBO300yaiBHMI 3aB0o" (BAT "BO HEB3") MomynbHy KabiHy MallMHiCTa
enekTpoBo3a EI120 3 enementamu CIIB. OTpumaHi TeOpeTUYHi Ta IPaKTU4HI Pe3yIbTaTh POOOTU MOXKYTb OYTH
BUKOpHCTaHi YKp3asli3HUIlelo, YIIpaBJiHHAMUY 3a/i3HUL YKpaiHy, DiAnpreMcTBaMyu MallMHOOYIyBaHHS [1py

PO3pOoOLLi KOHCTPYKILill IOKOMOTHUBIB HOBOTO NoKoJIiHHS 3 CITB.

2. Thesis is devoted to questions improving passive safety for a new generation locomotive in accidental collisions
by developing driver's cab with a sacrificial zone and energy absorption devices. The main passive protection
requirements for new generation passenger locomotive, a design-layout scheme of driver's cab for locomotive
with passive safety system (PSS) were developed. PSS consists of two energy absorption devices (EAD) in the
locomotive frame body end, rigid not-penetration frontal wall, sacrificial and security zones. EAD design was
developed and patented. Its experimental sample crash test was successful. The technique and finite-element
models to simulate stress-strain state of the cab frame design elements were developed at static longitudinal load
on frontal wall elements and at super standard impact taking into account geometric and physical nonlinearities,
nonlinear dynamic contact interaction of the locomotive front elements with the impactor, dynamic hardening of
the steel depending on the impact speed. As a result of the research modular driver's cab for electric locomotive
EP20 with PSS is designed, manufactured and put into production at "Production Association Novocherkassk
Electric Locomotive Plant". The theoretical and practical results can be used by Ukrzaliznytsia, the railway
administration of Ukraine, enterprises in the development of engineering designs of new-generation locomotives
with SPB.
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