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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 73.29.41

Tema gucepranii:
1. YoockoHaseHHsl KOHCTPYKLii KabiHM MallvHiCTa [AJ1s MiJBUIIeHHS IaCUBHOI 6€3I1eKM JIOKOMOTHBA 1P 3iTKHEHHSIX

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

Pedepar:

1. Incepraliiio MprCBsYeHO NUTAHHIM MiJIBULIEHHS [TaCUBHOI 6€311eKH JIOKOMOTHBA HOBOTO TIOKOJIiHHS [IpU
aBapiliHUX 3ITKHEHHSX IIJISIXOM CTBOPEHHS KabiHU MaIIMHICTa 3 >KEPTOBHOIO 30HOIO Ta TPUCTPOSIMU MTOTJIMHAHHS
eHeprii. Po3po6sieHO OCHOBHi BUMOTH [10 IAaCUBHOTI'0 3aXUCTY [1aCaKUPCHKOr0 JIOKOMOTHBA HOBOT'O ITOKOJIiHHS,
KOHCTPYKTMBHO-KOMIIOHYBaJIbHY CXeMy KabiHU MallnHiCcTa IOKOMOTHBA 3 CUCTEMOIO NTacuBHOi 6e3neku (CI1B), no
CKJIaZy SIKOi BXOISITh JBa IpUcTpolo noranuHaHHs eHeprii (I1T1E) B kiHLeBill yacTrHI pamu Ky30Ba, )KOPCTKa JI060Ba
CTiHKa, )K€PTOBHA 30Ha i 30Ha 6e3neKku. Po3pobsieHo i 3arareHToBaHo KOHCTPYKLito [1I1E, BUKOHaHO Kpelll TECT 10ro
€KCIIEPMMEHTAJIBHOTO 3pa3ka. Po3p061eHO HayKOBO-METOAMYHE 3a0€3MeYeHHSs Ta CKIHYEHHO-€JIEMEHTHI MO e
1151 [OCJIiIPKEHHSI HAllPY>KeHO-1e(OPMOBAHOI0 CTaHy €JIEMEHTIB KOHCTPYKIIiil KapKaca KabiHU PU CTaTUYHOMY

HOPMaTHMBHOMY HaBaHTa)XE€HHI Ha €JIeMEHTH JI000BOi CTiHKY, a TaKOX IIPX HAAHOPMATUBHUX YAApax 3 YPaxyBaHHIM



reoMeTpUYHOI Ta PisMYHOI HeJliHITHOCTEN, 3aJIEXXHOCTI MeXXY NIJIMHHOCTI CTajli Bif, BUIKOCTI fedopmarii, 3MiHHO]
KOHTaKTHOI B3a€MOJ il Mi>K €JIeMEHTaMU MEXaHIYHOI CUCTEMHU TiJl, IO CHiByIapsOThCS. Ha OCHOBI pe3ysbTaTiB
BMKOHAaHUX JIOCJIiI>KEHb PO3PO0JIEHO, BATOTOBJIEHO Ta BIIPOBAPKEHO y BUPOOHULITBO Ha BAT "BupobHuye
06'egHaHHs HoBouepKachKkuil ey1eKTpoBo300yaiBHMM 3aBoa" (BAT "BO HEBE3") MonysbHY KabiHy MalIMHICTa
enextpoBo3a EI120 3 enementamu CIIB. OTpumani TeOpeTUYHI Ta MPAKTUYHI pe3yIbTaTu pOOOTH MOXKYTb OyTH
BUKOpUCTaHi YKp3asli3Hullero, YIIpaBJiHHAMUY 3a/i3HULb YKpaiHy, nianprueMcTBaMu MallMHOOYyBaHHSI [1py
PO3p0oOLi KOHCTPYKILil JIOKOMOTHUBIB 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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