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ABSTRACT

Development of passive safety elements presents very important activity directed in increase of safety in
railway traffic. Basic role of passive safety elements is to absorb requested amount of collision kinetic energy
through its own controlled deformation and to reduce the values of the force that is transferred to the rest parts of
the vehicle structure. In this way it prevents deformation of the middle-passenger zone of the wagon and at the
same time the number of human casualties and material damage is reduces to a minimum. Experimental
investigations of the several types of absorbers showed that the absorber which works on the principle of
shrinking the tube passing through special cone bush presents most acceptable solution from aspect of gradual
increase of deformation resistance, possibility of fully control of deformation process and the amount of energy
absorbed. Absorber developed in this paper consists of the seamless tube made by low carbon steel in quality
P235T1 and the cone bush made by quench and tempered carbon steel in quality C45E. Quasi-static laboratory
investigations of elements of absorber and dynamic investigations realized through collision of passenger
coaches are the key part of experimental investigations and verification of prototype of absorber. Numerical
model of the tube absorber was developed. Nonlinear numerical simulations of deformation process using finite
elements method and strain rate dependent options were realized. Based on the results of experimental
investigations the key parameters which verifies developed numerical model for use in further researches in field
of quasi-static as well as dynamic environment (high deformation rate) were defined. During future
investigations, developed numerical model can be used in process of dimensioning of elements of different
absorption power, while for the final verification of prototype is necessary to perform dynamic test in accordance
to valid standards — CRASH TEST.
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AIICTPAKT

Pa3Boj enemeHaTa nacuBHe 6¢30€AHOCTH IIMHCKUX BO3MJIA MPECTaB/ha BEOMA BAKHY aKTHBHOCT YCMEPCHY
Ha noBehame 0e30e1HOCTH Y JKelle3HHUKOoM caoOpahajy. OcHOBHa yJjiora elieMeHaTa rnacuBHe 0e30eJHOCTH je J1a
COIICTBEHOM KOHTPOJICAHOM JehopManujoM arcopOyjy 3axTeBaHy KOJMUMHY KHHETHUKE CHEPIUje cyaapa U Ha
Taj HAYMH CMamke BPEIHOCTH CHJIA KOje Ce YHOCe y Hocehy CTpYKTypy HIMHCKOr Bo3wia. Ha oBaj HaumH ce
crpedaBa geopMucame CpeIUIIbe-IIyTHUUKE 30He BaroHa, a cCaMUM THM ce Opoj JbYICKHX XKPTaBa U BeJIHYNHA
MaTepHjajHe INTeTe CBOJE Ha HajMamy Moryhy Mepy. EkcnepuMmeHTanHa HCTpaKMBamba BHINE THIIOBA
aricopOepa nokasaia cy aa abcopOepyu Koju paje Ha MPUHIHITY Cy)KaBamba IIEBHU MMPOBIAYCHEM KPO3 CIICHH]jaTHy
KOHYCHY Yaypy IpeICTaBJbajy HajIPHXBATIbUBHjE PEIICHE ca acleKTa MOCTENeHOr rmopacTa JedopMarroHor
oTrnopa, MOryhHOCTH MOTITYHOT KOHTpOJIHCama Ipoleca aAehopMucama U KOJMYHHE ancopOoBaHe eHepruje.
AricopOep pa3BHjeH y OBOM pajy CacTOjU ce OJ LIEBH 0e3 IIaBa HaIlpaBJbCHE OJ HUCKOYTJHEHUYHOT YeINKa Y
kBayurery P235T1 m KoHycHe yaype HampaBjbeHa O] 4eiuka 3a nobdospmame y kBanmutery C45E. Ksasu-
cTaTHyka JabopaTopHjcka HCIUTHBAKma eleMeHara arcopbepa W JIMHAMHYKA HCIUTHBAaKa MyTeM cyaapa
IIYTHAYKUX BAaroHa Cy KJbYYHHU JI€O SKCIICPUMEHTATHUX MCTPAXKHMBaba U BepU(UKalMje IPOTOTUIIAa arcopoepa.
Pa3BujeH je HyMepHYKHM MOJEN LEBHOT ancopOepa M peajn3oBaHE Cy HyMepHYKe CHMYlanuje Iporeca
neopmucama METOAOM KOHAUHMX e€JIeMeHaTa y oO0JlacTH HeJIMHEapHOCTH, YKIbydyjylim mapamerap
OCETJBUBOCTH Ha Op3uHy nedopmarmje. Ha Ga3u pesynrara eKClIEpUMEHTAIHUX UCTPAXKHBamba JAe()UHICAHH CY
KJbYYHH NapaMeTpH KOjH BEpU(UKY]y Pa3BHjeHH HyMEPUUKU MOJEI 3a YHOTpeOy y NajbUM HCTPaKUBABHMMA,
KaKo y 00JIACTH KBa3u CTAaTHKE, TAKO U 'y 00JIACTH JIMHAMHUKE — BEIUKUX Op3uHa nedopmucama. Tokom Oyayhnx
HCTpakKNBama, Pa3BUjeHH HYMEPUUYKH MOJEN MOXKE Ce KOPHUCTHUTH Y Ipoliecy IMMEH3MOHHCAma elieMeHaTa
pasnuyMTe amncopriuoHe Mohu, oK je 3a (¢uHaNHy BepuHKalWjy NPOTOTHUIA HEOMXOJHO CIPOBECTH
eKCIIepHMEHTAIIHA HCTPaXKHBamba y ckilany ca BakehuM cranmapauma — CRASH TEST.
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IIInHCcKa Bo3uMIIa.
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