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Ha tenepininiit yac akTyanbHUMH TEHACHLISIMH PO3BUTKY BiTYH3HSHOTO 3a1i3HHYHOTO TPAHCIIOPTY € OHOB-
JICHHSI MTACAKHPCHKOTO PYXOMOTO CKJIaJy, 30LIbIIEHHS MIBHIKOCTEH PyXy IOi3MiB, Opi€HTalis Ha €BpOIEiChKi
cTaHIapTH. B KOHCTPYKLIl eKilmaiB HIBUAKICHOIO MACaXHPCHKOIrO IMOi37a HOBOTO IOKOJIHHS MOBHHHI OyTH
inTerpoBani cucremu nacuHOi Oesmexu (CIIB), ski cnpanboByIOTH B MOMEHT aBapiifHOrO 3iTKHEHHS, J03BOJII-
I0Th [IOTAaCUTH KiHETHYHY HEPTil0 yaapy, 30epertH »KUTTS NacaXHpiB i MOi3HOT OpHraan, MiHIMI3yBaTH HACII KK
aBapii. Y 2016 pomi VYxpaiHa wMmerogoMm miaTBepmkeHHs npuitHsana cragmapt JCTY EN 15227:2015
(EN 15227:2008), wio Bigmnosinae esporneiickkomy crangapry EN 15227, skuii periiamentye nacuBHy Oesnexy
[aCaXUPCHKHX IMOI3/iB IPH 3ITKHEHHAX. Y [bOMY CTaHAApPTi BU3HAYCHO YOTHPHU CLEHAPIi 3iTKHEHb €TaJIOHHOTO
101371, sSIKi BUKOPHCTOBYIOTHCS IIPH MPOEKTYBaHHI i eKCHEPUMEHTAILHOMY BIANPALIOBAHHI 3ai3HUYHUX eKia-
xiB 3 CIIB. Mera [ociikeHb — BU3HAYCHHSI XapaKTePUCTHK STAIOHHHX IIEPEIIKO/ B CLCHAPIsX 3ITKHEHb 3 ypa-
XyBaHHSAM BiAMIHHOCTEH BITYM3HSIHOTO MAaCAKHPCHKOTO PyXOMOTO CKJIady Bix eBpormeiicbkoro (00’eaHaHi yaap-
HO-TSTOBI IpUJIaH, pi3Hi TabapuTHI i MacoBi OOMEXEHH:, 1HIII HOPMaTHBHI BUMOTH Ta iHme). OcoOnuBy yBary B
CTATTi NPUIIICHO BU3HAYCHHIO XapPAaKTEPUCTUK MEPELIKOA B CLEeHApil 2 — 3iTKHEHHS 3 BaHTAXXHUM BaroHOM, 00-
JafgHaHUM 00’ €IHAHMMH YApPHO-TSATOBHMH MIPHCTPOSIMH, a TaKOX B CLEHapii 3, IKMil XapaKTepu3ye 3iTKHEHHS 3
BaHTOKHUM aBTOMOOLTEM Ha 3ali3HHYHOMY IMepeis3zi i € 6a30BHM HPH OLIHII MapaMeTpiB KOHCTPYKIil KaOiHK
mamunicta 3 CIIB. YV 1poMy crieHapii BaHTa)XHHUN aBTOMOO1ITb € BIJIBHO PO3TAIIIOBAHOIO HA 3aJIi3HUYHOMY Iepei3-
I IePEeIIKO0I0 3 3aJaHIMMH TeOMETPHYHUMU [apaMeTpamMi, mo Moxe nedopmysatucs. Y cranmapti EN 15227
HaBE/ICHO KPHTEpiil U1l po3poOKK MoJeli MepelmKkoan, mo Moxe aedopmysarucs. Po3pobka Takoi Mozeni me-
penbayae CTBOPEHHS T€OMETPUYHOT MOZIENI MEPEIKOH, MOOYIOBY ii CKiIHUEHHO-EIEMEHTHOI CXeMH 1 BU3HAYCHHS
(hi3uKO-MexaHIYHUX apaMeTpiB. Y CTaTTi 3aI[POIIOHOBAHO FEOMETPHYHY MOJIENb MEPEIIKOH Y BUIJISAAI KOHCTPY-
KIil, 10 CKJIAAEThCS 3 TPhOX (parMeHTiB (OOLIMBKH, CEPLUEBHHH Ta HIKHBOI YacTuHH). HOBU3HOIO poboTH €
TBEPJOTIIbHA CKIHYEHHO-eJIEMEHTHA MOJIENb IUIACTHYHOTO NeopMyBaHHS HEpeIKoar IPpH yrapi Kynew. Buko-
HAaHO KOMIUIEKC JOCIIi/KEHb BIUIMBY ()i3MKO-MEXaHIYHHUX MapaMeTpiB MEPelIKOAN Ha XapaKTePUCTUKY KOHTAKT-
HOi cwii. Po3po0iieHo MoJienb Mepeikoay, o BianoBigae kpurepiro crangapty EN 15227. Bona moxe Oytu
BUKOPHUCTaHA TPH MpoeKTyBaHHi kabin manmuicta 3 CIIB i as ouiHku BHKOHaHHS BUMOr cranaapty EN 15227
P aBapiiHKUX 3ITKHEHHSAX €TAJOHHMX IIOI3/iB BiANOBIIHO 1O CLeHapiro 3.

B HacTosiIee BpeMst OCHOBHBIMH TEHICHIUSIMHI Pa3BUTHSI OTEYECTBEHHOTO XKEJIE3HOTOPOIKHOIO TPAHCIIOPTa
SIBTIAIOTCS: OOHOBJICHHE MAaCCAXKUPCKOTO MOABIKHOIO COCTaBa, YBEIMUEHHE CKOPOCTEH JBIKEHUS TIO€3/I0B, OpU-
€HTAllUsl Ha eBpONeiiCKie CTaHIapTEL. B KOHCTpYKIMH SKMMakeil CKOPOCTHOTO IMAcCaXMPCKOTo 110e3/1a HOBOTO
MTOKOJICHUS! JIOJDKHBI OBITh MHTETPUPOBAHBI CUCTEMBI naccuBHOM Oe3zonacHoctH (CIIB), KoTopble cpabaThiBaloOT B
MOMEHT aBapHHHOTO CTOJIKHOBEHHMS, MO3BOJIIIOT IOTACHTh KHMHETHYECKYIO DHEPTHIO yJapa, COXPaHHTH JKH3HU
MacCa)XUPOB M IMOE3AHON Opurajpl, MUHUMH3HPOBATh MOCHEACTBUS aBapuu. B 2016 rogy YkpaumHa meronom
noxareepxaenns npunsina craaaapt JCTY EN 15227:2015 (EN 15227:2008), cooTBeTcTBYIONIMIA eBponeickoMy
cranaapty EN 15227, pernameHTHpYyIOIEMy MaCCUBHYIO 0€30MaCHOCTh MACCAKUPCKUX MOE3/I0B IPU CTOJIKHOBE-
HUAX. B 3TOM cTaHmapTe onpeseneHsl YeTkIpe CIeHaphsl CTOTKHOBEHUH 3TaIOHHOTO 110€3/1a, KOTOPBIE HCIIONb3Y-
FOTCSI TIPU MPOEKTHPOBAHUU M IKCIEPUMEHTAJIbHOU 0TpaboTke xene3HomopoxHsix sxkunaxkeid ¢ CIIb. Lenb nc-
CIICIOBaHUN — OINpeJielIeHHe XapaKTePUCTHK MPEISTCTBUH B CIIEHAPHUSIX CTOJIKHOBEHUH ¢ YUETOM OTIIMYHI OTede-
CTBEHHOT'0 MAaCCaXUPCKOTO IMOJBIKHOTO COCTaBa OT eBpomeiickoro (00beANHEHHBIE YAAPHO-TATOBBIE IIPUOOPEI,
pa3Hble TabapHUTHBIE H MacCOBBIE OIPaHHYEHMs, APyrHe HOPMaTHBHBIE TpeOoBaHUS H T. 1.). Oco0oe BHIMaHNE B
CTaTbe YIENEHO ONpPEAeNCHHIO XapaKTePUCTHK MPEMATCTBHSA B CLEHAPHU 2 CTOIKHOBEHHS C IPY30BBIM BarOHOM,
000pyOBaHHBIM 00BEANHEHHBIMA yIapPHO-TATOBBIMHI YCTPONUCTBAMH, a TAaK)Ke B CIIEHApUH 3, KOTOPHI XapakTe-
pH3yeT CTOIKHOBEHHE C IPy30BBIM aBTOMOOMIIEM Ha JKEJIE3HOAOPOXKHOM Ilepeessie U SBIsIeTCsl 0a30BBIM IPU
OLICHKE TTapaMeTpoB KOHCTpyKuuu kaduHsl Mamuaucta ¢ CIIb. B crenapuu 3 rpy30Boii aBTOMOOHIIE IpeCTaB-
IsIeT co00i CBOOOJHO CTOsIEE HA JKEIE3HOTOPOKHOM Iepeessie AedopMUpyeMoe MPEsSTCTBHE C 3aJaHHBIMU
reoMeTpHiecKuMH napamerpamu. B crannapre EN 15227 npuBenen kpurepuil 1is pa3paboTkun Mozpenu nedop-
MHpPYeMOTo HpensITcTBus. Pa3zpaboTka Takoi MOAENH IPEAIoNaraeT Co3JaHHe FeOMeTPUIECKON MOJEIH MpPersT-
CTBHSI, NOCTPOCHHE €r0 KOHEYHO-3JIEMEHTHOH CXeMBI M oOnpeneieHHne (U3MKO-MEXaHHYECKHX NapaMeTpoB. B
CTaThe MPEIOKeHa TeoMeTpruIecKasi MoJelb NPEIATCTBHS B BHAE KOHCTPYKIUH, COCTOSIIEH U3 TpeX (parMeH-
TOB (OOLIMBKY, CEpALECBUHBI M HIDKHEH dacty). HoBH3HOW paGOTBI SBISETCS TBEPAOTENbHAS KOHEYHO-
JNIEMEHTHAs MOJENb IIACTHYECKOro AeOpMUPOBAHUS NPEISITCTBHA NPU yAape MapoM. BrImomHeH KoMInIekc
HCCIIEIOBAaHUH BIMSHHS (PU3UKO-MEXaHHYECKUX ITapaMeTpOB NPEISITCTBUS Ha XapaKTEPHCTHKY KOHTaKTHOH CH-
ne1. PazpaGoTana Momenb MPemsTCTBUS, COOTBETCTBYOMmAs Kputepuio cranaapra EN 15227. Oxa moxer OBITH
HCTIONB30BaHA TIPH NMPOEKTHPOBaHWN KabuH Mammuucta ¢ CIIb u 1y OleHKH BBIOMHEHWs TpeOOBaHMN CTaH-
nmapta EN 15227 npu aBapHilHBIX CTONKHOBEHHSIX 3TAJOHHBIX MOE3I0B COTJIACHO CIIEHApHUIO 3.
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At present, the main trends in the development of the Ukrainian railway transport are passenger car renewal,
a train speed increase, and an orientation to European standards. An integral part of all high-speed passenger cars
of new generation must be passive safety systems (PSSs), which operate in an emergency collision with the aim to
absorb the kinetic energy of the impact, save the lives of the passengers and the train crew, and minimize the
consequences of the accident. In 2016, Ukraine adopted by approval Ukrainian State Standard EN 15227:2015
(EN 15227:2008), which corresponds to European Standard EN 15227 on passenger train crashworthiness. The
standard specifies four crash scenarios for a reference train, which are used in the design and experimental devel-
opment of PSS-equipped railway vehicles. The aim of this work is to determine the characteristics of obstacles in
the crash scenarios with account for the features of the Ukrainian rail vehicles (combined draw-and-buffer gears,
different overall dimension and mass limitations, other normative requirements, etc.). Emphasis is on the determi-
nation of the obstacle characteristics in Scenario 2 (impact on a freight car equipped with combined draw-and-
buffer gears) and on Scenario 3 (impact on a lorry at a grade crossing), which is the basic scenario in assessing the
design parameters of a PSS-equipped driver cabin. The lorry in Scenario 3 is a deformable obstacle with given
geometric parameters which stands free at a grade crossing. Standard EN 15227 formulates a criterion for the
development of a deformable obstacle model. The development of such a model envisages the construction of a
geometrical model of the obstacle and of its finite-element scheme and the determination of its physical and me-
chanical parameters. This paper proposes a geometrical model of obstacle that consists of three components (a
casing, a core part, and a lower part). The novelty of this work is a solid finite-element model of obstacle plastic
deformation on impact with a ball. A comprehensive study of the effect of the physical and mechanical obstacle
parameters on the contact force characteristics was conducted. An obstacle model meeting the criterion of Stand-
ard EN 15227 was developed. The model may be used in designing PSS-equipped driver cabins and in assessing
compliance with the requirements of Standard EN 15227 in emergency collisions of reference trains by Scenario 3.

Kniouesvie cnoea: ckopocmmoui naccaxicupckuii noeszo, epy3080u a8moMo-
OUNb, CMONKHOBEHUE HA HCENe3HOOOPOICHOM nepee3de, KOHeUHO-91eMeHMHoe MO-
denuposanue, Mooeib 0ehoOpMuUpyemozo npensimcmeus.

Beenenue. B Hacrosmee BpeMs akTyalbHOH 3a/1adyeil OTEUECTBEHHOIO JKEIe3-
HOJOPOXKHOTO TPAHCIIOpPTa SIBJISIETCSl OPraHM3alisl CKOPOCTHOTO ABHMXKEHHS, 00-
HOBJICHHE MACCAXUPCKOTO TMOABMKHOTO COCTaBa, OOecIeyeHue ero 0e30macHoi
9KCIUTyaTallud ¥ MAacCUBHOM 3aIWTHI IIPU aBapUHHBIX CTOJKHOBEHUSX. B mpuHs-
toit B 2017 roxy mporpamme oOHOBIEHHS TonBMxKHOTO cocTaBa [TAT “Ykpaun-
CcKast Jkese3Hast jjopora” Ha niepuon 10 2021 r. [1] oTMedeHo, 4TO MOTEHIMATbHBI-
MU HU3TOTOBUTEIISIMH MIPOAYKLMH AJISL KEJIE3HOJOPOXKHOM oTpaciu OyayT mpeumy-
IIECTBEHHO YKPAaWHCKHE HPEANPHUATHS, KOTOPbIE JOJDKHBI OPUEHTHUPOBAThCS Ha
€BPONEHUCKUN ONBIT U €BPOCTAHAAPTHI, HO C YYETOM OTIMYUH OTEYECTBEHHOTO
MACcCaXMPCKOTO MOJABIXKHOTO COCTaBa OT €BPONEHUCKOro (00beIMHEHHBIE YAAPHO-
TATOBBIE MPUOOPHI, pa3Hble rabapuTHBIE M MAacCOBBIE OIpAaHUYEHHUs, APYTHe HOP-
MaTHBHBIE TPeOOBaHUS U T. 11.). B oTnene ctatucTuyeckoi IMHAMUKY U AMHAMHUKH
MHOTOMEPHBIX MEXaHHYeCKuX cucteM MHcTuryTa TexHuueckod mexanuku Hamu-
OHAJIBHOM akageMuu HayK YKpauHbl M ['OCyAapCTBEHHOIO KOCMHYECKOIO
arentctBa Ykpauasl (UTM HAHY u I'KAY) BbimonHeH aHanu3 aBapUHHBIX
CTOJIKHOBEHMH Ha >KEJIE3HBIX Joporax EBpombl M CTpaH MOCTCOBETCKOrO IpO-
CTpaHCTBA, POAHAIN3UPOBAH XapaKTep MOBPEKICHUN KOHCTPYKIMH KeJIe3HOAO-
POXHBIX SKUINAXKEH W IMPENATCTBUH, JaHA OLIEHKA MOCIECICTBHHA CTOJIKHOBEHHH B
ClIydasiX OTCYTCTBUS WIM HAJM4MsI CPEACTB MAacCUBHOM 3amuThl. [IpoBeneH takxe
aHaJM3 HOPMAaTHBHBIX TpeOOBaHMN MO MacCHBHOW 0€30MacCHOCTH MPH CTOJIKHOBE-
HUSIX JKEJIE3HOJIOPOKHOTO MOJBUKHOIO COCTaBA JUISl MACCAKUPCKUX MEPEBO30K B
crpanax EC u CHI [2, 3]. YcraHOBIICHO, YTO TIPU MPOCKTUPOBAHNH OTECYECTBEH-
HOT'O MaCCaKUPCKOT0 IMOJBMKHOTO COCTaBa HOBOTO IOKOJICHHS ILIeJIecO00pazHO
OpHEHTHpPOBaThCs Ha eBporneiickuii cranmapt EN 15227 [2], xoropsrii ¢ 2008 roga
B cTpanax EC pernamentupyer o0s13aTebHOE HATMYHNE B KOHCTPYKIUAX SKUIAKEH
MACCaXUPCKOTo moe3fa cucteMm naccuBHoii Oe3omacHoctu (CIIB). DT cuctemsl
cpabaThIBalOT B MOMEHT aBapUIIHOTO CTOJKHOBEHHS, MO3BOJISIOT IMOTACUTh KHHE-
THUYECKYIO SHEPTHUI0 YAapa, COXPAaHHUTh JKU3HU MACCAKUPOB W MOE3IHON OpHUrajapl,

91



MUHMMU3UpOBaTh nocienctsus aBapuu. CIIb mosmxHbI oOecriednTh 3aIUTy IO-
JBIDKHOI'O COCTaBa B TUIIMYHBIX YAaCTO BO3HUKAIOIIUX CIydasX CTOJKHOBEHUM, a B
Oosee TSOKENBIX Ciydasix — CMATYUTH IOCJIEACTBUS aBapuil. B cranmapre
EN 15227, xoTophlii HCIIONB3YeTCsl TIPU MPOCKTUPOBAHUU U SKCIEPUMEHTAILHON
0TpaboTKe XKeae3HoAopOoKHBIX dKumiaxel ¢ CIIb, ompeneneHs! 3TaJOHHbBIE TOE31a
1 YeTHIPE CLIEHAPUs CTOJIKHOBEHUS!

— cueHapuii 1 — 1000BO€ CTOJIKHOBEHHE JIBYX MACHTUYHBIX IOE3IHBIX COCTa-
BOB CO CKOPOCTBIO 36 KM/;

— creHapuii 2 — 1060BO€ CTOJIKHOBEHHE CO CKOPOCTHIO 36 KM/Y IMOE3THOTO CO-
CTaBa ¢ TPy30BBIM BaroHoM maccoit 80 T;

— cueHapuii 3 — 1000BOE CTOJKHOBEHHE €O CKOpocThio 110 KM/4 mmoe3gHoTro
COCTaBa C KPyHHOTa0APUTHBIM AOPOKHBIM TPAHCIIOPTHBIM CPEICTBOM Maccou 15 1
Ha Iepeese;

— clieHapuil 4 — CTOJIKHOBEHHE IIOE3JHOTO COCTaBa C HEBBICOKUM IPEISTCTBU-
eM (JIETKOBOI aBTOMOOWIIb, )KHBOTHOE, MyCOp) Ha KEIE3HOAOPOKHOM TIepeesie.

OCHOBHBIMH XapaKTE€PUCTHKAMU CLCHAPUEB CTOJKHOBEHHMH SBISIIOTCS CKO-
POCTb CTOJIKHOBEHUSI, THII M MAacChl Y4aCTBYIOLINX B HEM OOBEKTOB.

B cranmapre EN 15227 onpeneneHsl STalOHHBIE TMPEMSATCTBYS, & TAKXKe KPH-
TEPUU AJISI OLEHKH COOTBETCTBHUS pa3pabOTaHHBIX KOHCTPYKLMH MOJBMKHOIO CO-
cTaBa TpeOOBAaHUSIM IO NACCHBHOM 0€30macHOCTH NHpH CTONKHOBeHMAX. CiieHa-
puii 1 moxpasymeBaeT MACHTUYHOCTh COYNAapSIOIINXCS MOE3THBIX COCTaBOB, B Ka-
YeCTBE KOTOPBIX PAacCMaTPHUBACTCSA JIOKOMOTHB WM TOJIOBHOM BaroH W 4YETHIPE
naccaxxupckux Barosa. IIpennonaraercs Hanmuuue CIIb y Bcex skumaxkei 3TajgoH-
HOTO IIOE3IHOr0 cocTaBa. B cieHapuu 2 mpensTcTBUEe B BUAE I'PY30BOr0 BaroHa,
OCHAIIEHHOTO OOKOBBIMH Oydhepamu, MoaenupyeTcs TenoM maccoit 80 T, kotopoe
HUMEET O/IHY CTEIEeHb CBOOOABI M 3aJJaHHYIO0 TeOMETPUIO TopLa (KECTKas TopLeBas
crerka). CrieHapuii 3 xapaKkTepu3yeT CTOJKHOBEHHE MAacCaAKUPCKOrO Ioe3fa Ha
nepee3zae ¢ OOJBIINM JOPOXKHBIM TPAHCIIOPTHBIM CpeAcTBOM Maccoi 15 T. Takum
CPEACTBOM MOXET OBbITh I'PY30BOH aBTOMOOMIIL OOJBILION TPY30IMOABEMHOCTH, Ca-
MOCBaJI, aBTOLUCTEpHA, (ypa. CueHapuii 4 sBiIeTCS ONpeAEISIOMUM Il pacueTa
KOHCTPYKLHUH ITyTEOYMCTUTENS 110 3aJaHHBIM CTaTHYECKUM Harpy3KaM.

B 2016 rogy Ykpaunna MeromoM noarBepxaeHus npunsia ctanaapt HACTY
EN 15227:2015 (EN 15227:2008) [4], cooTBeTCTBYOIIMiI €BPONEHCKOMY CTaH-
napty EN 15227, omHako OTKPBITBIM OCTAJICS BOIPOC y4UeTa CYMIECTBEHHBIX OTJIH-
YU B KOHCTPYKLHUSX OTEYECTBEHHOTO M EBPOIEHCKOI'O MOJBIKHOIO COCTaBa.
Cuenapun cronkHoBeHuil EN 15227 agekBaTHO XapaKTepU3yIOT YCJIOBHS HanOo-
Jlee TUIIMYHBIX M BEPOSITHBIX CTOJKHOBEHHMH Ha >Kesle3HbIX poporax crpaH EC,
VYkpaunsl 1 CHI'. Ilpn mpoekTHpoBaHMM OTEYECTBEHHOIO >KEIE3HOJIOPOKHOTO
naccaxupckoro cocrasa HoBoro nokosenus ¢ CITb cranmapt [4] moxeT ObITh HC-
MOJIb30BaH TNPH YCJIOBHM, YTO BMECTO DPAa3JENbHBIX TATOBO-CLEMHBIX YCTPOUCTB
(BMHTOBBIX CTSDKEK) U yIapHBIX npuOopoB (OydepoB) B MEKBAroHHBIX COEAMHE-
HUSIX YCTAHOBJICHBI CABUracMble OObEIMHEHHBIE YAapHO-TATOBbIe MpuOOpEL. [lpu
3TOM NpenATCTBHE B clieHapuu 1 He TpeOyeT nopabotku. B cuenapuu 2 HeoOxo-
IMa KOPPEKLHS MPEMsITCTBUS C y4eTOM OOOpYZOBaHHS I'PY30BOI'O BaroHa o0b-
€IMHEHHBIMU yJapHO-TATOBBIMU Ipubopamu B Buje aBrocuenku CA-3. B crena-
puu 3 [2] cBoGoaHOCTOSIIIEE KpYTHOTabapuTHOE 1e(hOPMUPYEMOE TIPETIITCTBUE Ha
nepee3zie MPeACTaBICHO CHENHUANbHON MOJEIBIO C 3aJaHHBIMU T€OMETPUUECKUMHU
napameTpamu. B crannmapre [2] npuBeneH kputepuil Ui pa3paOb0OTKU MOJIEIH Je-
(dbopMHpyeMOro mpensTcTBUs. DTa MOJENb pa3padaThiBaeTCs IMyTeM PELICHUs 3a-
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Jladd O COYJapeHUH CO CKOPOCThIO 30 M/C MPEMSTCTBYSI C MOHOJIUTHBIM OJHOPO/I-
HbIM TmapoMm auameTpoM 3000 mm u maccoit 50 1. Pa3paboTtka moxenu aedhopmu-
PYEMOTO MPEMATCTBHS MPEANONAracT CO3/[JaHHe ero TeOMEeTPUIECKO MOJIeNH, TI0-
CTPOCHUE KOHEYHO-3JIEMEHTHOH CXEeMBI M ompeleleHhe (DHU3NKO-MEXaHUIECKUX
napameTpoB.

IMocTranoBka 3agaun. PaccMaTpuBaetcs 3a7a4ya onpeelicHHs XapaKTePUCTHK
ATAJOHHBIX MPEMIATCTBUHA B CHEHApPHUAX 2 U 3 CTOJIKHOBEHWH MOE3JHOTO COCTaBa
COOTBETCTBEHHO C TPY30BBIM BaroHOM U € I'Py30BbIM aBTOMOOMIJIEM Ha Tiepee3sie C
YYETOM CIIEIHU(PHUKH OTEYECTBEHHOTO MACCAXKHPCKOTO MOIBHKHOTO COCTABA.

IIpensitcTBUe B BH/ie TPY30BOr0 BaroHa JJjs clieHapusi 2. AHAJIN3 CTOJIK-
HOBEHHI Taccakupckux moe3noB 6e3 ClIIb ¢ rpy30BBIMH BaroHaMu Ha JKEJIe3HBIX
JIOPOrax MOCTCOBETCKOTO MPOCTPAHCTBA TOKA3all, YTO HAUOOJBIINE TIOBPEKICHHS
MOJYYaloT TepelHss 4acTh paMbl JIOKOMOTHBA (WJIM TOJIOBHOTO BaroHa) ¢ aBTO-
CIICTTHBIM YCTPOMCTBOM M KaOuHa ManmmHucTa [5].

B crangapre EN 15227 [2] npuBeseHa cxema NpensTCTBUS B BUIE TPY30BOTO
BaroHa, ocHamieHHoro Oydepamu (puc. 1, pasmeps! Ha puc. 1 mpuBeneHB B MUII-
JUMETPaXx).

3340

~N
~
~

1 — Tope1n rpy30BOrO BaroHa, OCHaIIeHHOTO Oydepamu;
2 — ypOBEHb T'OJIOBKHU PEJIHCOB

Puc. 1

B I'OCTe 3475-81 [3] mpensTcTBHE B BU/E TPY30BOIO BaroHa MpeJICTABISCT
co0OH MepIeHANKYISIPHYIO OCH JIBHXKCHUS M0€3/1a MIIOCKYI0 BEPTUKAIBHYIO CTCH-
Ky mupuHOoio 3200 MM, HIKHAS KPOMKa KOTOPOil pacrosioxeHa Ha BeicoTe 900 MM
oT ypoBHs rojioBku peibcoB (YI'P), BepxHss kpomka — Ha BbicoTe 1500 MM OT
YT'P (puc. 2, Bce pa3mepsl Ha pUc. 2 PUBECHBI B MIJITAMETPaX).

[pensiTcTBUE cuMTaeTcss aOCONIOTHO TBEPABIM TEIIOM, JIOIYCKAIOIIUM CBO-
0ojiHOE TepeMellleHre TOJIbKO B HAlpaBlIEHWH OCH JIBIDKEHWS moesna. [Iperrsr-
CTBHE CHAa0KEHO aBTOCIICITHBIM ycTpoicTBOM THIa CA-3 06e3 MorIomaromniero ar-
napara. ABTOCIENHOE YCTPOWCTBO MOJCIUPYIOT B BHJIE aOCOJIIOTHO TBEPAOTO
MPSIMOYTOJIFHOTO Tapautenenumena ¢ pasmepamu 610 mm % 430 mm X 570 mm.
JlomyckaeTcst aBTOCIIETTHOE YCTPOUCTBO, KOTOPBIM OCHAIIIEHO MPETSITCTBUE, MOJIC-
JUPOBaTh B cOOTBETCTBUM ¢ pazmepamu 1o ['OCT 3475 [6], KoHTypoM 3aIleTuIeHHs 1Mo
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T'OCT 21447 [7], 6e3 mormoratomiero amnmapara. [Ipy 3TOM paccTOsSHHE OT OCH
3aleTyIeHAs aBTOCLIEITHOTO YCTPOMCTBA 0 BEPTUKANBHOW CTEHKH, MPEICTABIISIO-
el npensITCTBUE, IPUHUMAIOT paBHBIM 610 MM, a paccTOsSIHUE OT YPOBHS TOJIOBKH
peNbCcOB 10 OCH AaBTOCLEMHOIO yCTpoicTBa NMpUHMMaOT paBHbIM 1030 mm. B
I'OCTe 3475-81 [3] mpemnsTcTBHE B BUE TPY30BOTO BaroHa OMHCAHO HE COBCEM
koppekTHO. Pabora CIIb mpenmonaraer Hamuuue CABUTAaeMOTO ABTOCLEITHOTO
YCTpOP'ICTBa B KOHICBBIX YaCTAX JTOKOMOTHBaA HJIM I'OJJOBHOI'O BaroHa. HpI/I aBa-
PUMHOM CTOJIKHOBEHUM B pe3yJbTaTe CABUIA aBTOCLENHOIO YCTPOMCTBA MOXKET
MPOM3OUTH B3aMMOJICHCTBHE TOPIIEBOW CTEHKH IPy30BOTO BaroHa ¢ KaOWHOW Ma-
muHKCTa Ha BhicoTe O0osiee 1500 mm ot YI'P. O0 3TOM e CBUACTENBCTBYIOT U PE-
3yJIbTaThbl p€ajlbHbIX aBapHﬁHLIX CTOJIKHOBEHHM JJOKOMOTHBOB C I'py30BBIMU Baro-
HaMM, B YaCTHOCTH BaroHaMH-IIUCTEpHAMH [5].

Ha ocHoBe ananu3a onucaHHbIX B [2, 3] Moelneil npensTCTBUS TUIIAa TPY30BOi
BaroH JUIsl OTEUECTBEHHBIX HOPMATUBHBIX TpeOoBaHuii [4] mo maccuBHO# Oe3omac-
HOCTH TAaCCaXKUPCKOTO TMOABMKHOTO COCTaBa pa3paboTaHa MOJeNb TPY30BOTO Ba-
I'OHa B BHUJC MI0CKOM BepTI/IKaJ'H)HOI\/'I CTCHKH C TBEPABIM TECJIOM, MOACIUPYIOUIUM
ABTOCIICITHOE YCTPOMCTBO (puC. 3, BCe pa3Mepbl Ha pHC. 3 NMPUBEIACHBI B MHJLIH-
MeTpax). BepxHsas kpomka npensaTcTBus Haxoautcs Ha BeicoTe 4000 MM ot YI'P.
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Puc. 3

IpensitctBue Ha mepee3ae st cueHapus 3. CueHapuii 3 aktyaneH st
Ykpannpl. CornacHO 0hUIINATBLHON CTATUCTUKE OOJNBITHHCTBO aBApPUUHBIX CTOJIK-
HOBEHHI MAaCCAKUPCKHUX MOE3/]0B HA OTEYECTBEHHBIX JKEJIE3HBIX JAOPOrax IpPOHC-
xonuT Ha mepeesnax [8]. Hampumep, B 2017 romy mnpousonuio 86 IOpPOXKHO-
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TPaHCIIOPTHBIX MpouciiecTBuil (13 HuX 80 — Ha mepee3nax), B pe3yibrare KOTO-
peix — 20 mormOmmx u 30 TpaBMupoBaHHBIX [8]. OCHOBHBIMH TIPEISTCTBHIMHU,
KOTOpBIE BCTPEYAIOTCA Ha Tepee3iaX, SBISIOTCSA JIETKOBBIE aBTOMOOWITH, aBTOOY-
CBI, TPY30BUKH, KpyIHOTabapuTHBIE (ypbI, TSDKENIble CaMOCBajbl, KOMOAWHBI,
TpakTopa, 6eTOHOBO3bI U Apyrre. CaMbIMU TSKENBIMH M3 CTOJKHOBEHHUH Ha Tepe-
e3]Ie SIBIISIOTCS CTOJIKHOBEHHUS C TPY30BBIM aBTOMOOWIIEM OOJBIION TPy30TOIbEM-
Hoctu [9 — 12]. TIpu 3TOM OCHOBHASI YaCTh SHEPTHH CTOJKHOBEHHS TIPHUXOAUTCS HA
nedopMariio Tpy30Boro aBToMoOmits. Pama rpy3oBoro aBToMoOWIIs B TOTeped-
HOM HaIIpaBJICHUU HE OYEHB KECTKas, I03TOMY B PE3yiIbTaTe CTOJIKHOBEHHS BO3-
MOJKHBI CJIEIYIOIINE BAPHAHTHI:

— TPETIATCTBUE OTOPACHIBAETCS B CTOPOHY;

— TI0€3/1 TOIMUHAET IIPETISITCTBUE 0] Ce0s;

— aBTOCIIENIKAa U paMa JIOKOMOTHBA (TOJIOBHOTO BaroHa), MPakTHYECKHA HE Je-
(hopMUPYSICH, BHEIKAIOT MO MPEIMATCTBHE, KOTOPOE yAapsSeT B KaOWMHY MAallnHU-
CTa ¥ MOKET Pa3pyIIUThH ee.

B I'OCTe 3475-81 [3] mpemsrctBue maccoii 10 T Ha mepee3e UMEET BHUJI
TUIOCKOM BepTUKambHOW HemedopmupyeMoil creHku BbicoTo Bcero 1300 mwm,
HIDKHSISI KPOMKa KOTOpoi pacmoiyiokeHa Ha Beicote 900 mm ot YI'P (puc. 4, Bce
pa3Mepsbl Ha pUC. 4 IPUBEICHBI B MIUITUMETPAX).
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[Ipy cTONKHOBEHMH MMO€3/1a C TAaKUM IPEMSTCTBUEM OCHOBHOHM ynap HpUXo-
JIUTCS B HIKHIOIO YacTh JIOOOBOM CTEHKH KaOMHbBI MamMHucTa. CiieyeT OTMETHTb,
YTO BbICOTa npensTcTBUs 10 2200 MM XapakTepHa AJs IPerpaj B BHUIE JETKOBBIX
aBTOMOOMIIEH, MUKPOABTOOYCOB THIA “Ta3eib”’, HO UX Macca He Oonee 5 1. CTomk-
HOBEHUS Ha Tepee3/ie C TAKUMH MPENSTCTBUSIMU SBJISIIOTCS MEHEE OMACHBIMHU JUIS
JKEJIE3HOJOPOKHOTO MOJABM)KHOTO COCTaBa, YEM CTOJIKHOBEHHMS C TPY30BBIMHU aB-
TOMOOHJISIMH GOJIBIION Tpy3omoabeMHOCTH (5 — 20) T, KOTOpPBIE UMEIOT BBICOTY
nopsaka 3200 mm. IlosTromy menecooOpa3HO paccMaTpUBaTh CTOJIKHOBEHUS Ha
nepee3fe ¢ HEBBICOKUM NPEISITCTBHEM, HallPUMEp, JIETKOBBIM aBTOMOOWIIEM, JKHU-
BOTHBIM, MYCOPOM, UCIIOJB3Ys cueHapuii 4 cranmapra EN 15227 [2], a nyis ananu-
3a CTOJIKHOBEHHS Ha Iepee3ie ¢ rPy30BbIM aBTOMOOMIEM OOJIBIION IPy30H0IbEM-
Hoctu — cueHapuii 3 EN 15227. B ornuume ot cranmapra EN 15227, B oreue-
CTBEHHBIX HOPMAaTUBHBIX TpeOoBaHHAX [4] MO MaccHBHOW 0E30MacHOCTH Macca-
JKUPCKOTO TIOJBMKHOT'O COCTaBa MPH pacdeTe CTOJIKHOBEHHS Ha Iepeesnie coriac-
HO CLEHApHIO 3 aBTOCIIEITHOE YCTPOHCTBO HA JOKOMOTHBE MM T'OJOBHOM BaroHe
JOJDKHO OBITH YYTEHO.

st cuenapust 3 EN 15227 [2] B kauecTBe 00BIIOTO TOPOKHOTO CPEICTBA HA
nepeesqe MPUHIATO CBOOOAHO crosimee aedopmupyemoe mpensTcTBue (puc. 5),
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reOMEeTPHUYECKHEe TapaMeTpbl KOTOpOro ToKa3aHbl Ha puc. 6. Bce pasmepsr Ha
puc. 6 mpuBeneHs! B MIUIMMeTpax. Mozaens aehopMHPYyeMOro MPEnsITCTBHSA 10
CLeHapHIo 3 pa3pabaTbiBaeTCs IyTEM PELICHMS 3aJadd O COyJapeHHH CO CKOpPO-
cthro 30 M/c trapa maccoit 50 T ¢ mpensTcTBUeM Maccoi 15 1. [llap nmeer omHy
CTeleHb CBOOObI B HampasieHuH ocH X. LIeHTp Macc mpensTcTBUS JOKEH ObITh
pacnonoxeH Ha Bbicore 1750 mm ot YI'P, a meHTp Macc mapa — Ha BBICOTE
1500 mm ot VT'P. Jlonyckaercsi, uto yactd A u B (puc. 6) MOryT OBITH CMOJICTTH-
POBaHBI C UCIIOIH30BaHWEM OOIIMBOYHBIX JIMCTOB WM 03 HUX, HO C y4ETOM He-
MPEPBIBHOM OCEBOM OJHOPOAHOCTHU IO IUVIOTHOCTH M >KECTKOCTH. BennunHa cuibl
TPEHHsI OTHOCUTENNBHO 3eMJI paBHa Hyt0. KoadduimenT Tpenust Mexay noBepx-
HOCTSIMM IpensTcTBUs U mapa paseH 0,2. [ nomydeHust MOAEIH NPETSITCTBUS C
TpeOyeMBIMU CBOMCTBaMH [OIyCKAaeTCs M3MEHEHHE €€ IUIOTHOCTH MO OocH Z U
KeCTKOCTH 1o ocu X . [TapameTpsl >KeCTKOCTH TPENSATCTBHS BBIOMPAIOTCS TakK,
9yTOoOBI IOJydECHHas] B pe3y/lbTaTe pacdeTa KpHBas, XapaKTepU3ymollas 3aBHCHU-
MOCTh KOHTaKTHOHM cmiibl F OT mepeMerneHuss X LEHTpa Macc IIapa, paciojara-
Jlach BBIIIE MUHUMAJIBHOTO YPOBHSI, KOTOPBIH ONpEnesieTcss KPUBOM, MPEICcTaB-
JICHHOM Ha puc. 7. 3aBUCHMOCTh KOHTAaKTHOW CHiibl F OT mepemermieHus X ormpe-
JesieTcs C UCIOIb30BaHUueM (QMIIbTPa HU3KUX 4acToT Ha 60 ['m.

Puc. 5
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1 — roJoBKa pebCOB,;
A, B — yactu mpensaTcTBus
Puc. 6
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[pemioskeHa reoMeTprUIecKas MOJICTb IPEMSATCTBYS B BUJIE KOHCTPYKIIUH, CO-
crosmie u3 Tpex ¢parMeHToB (OOMIMBKY, CEpAIICBUHBI M HIDKHEH dacTh). CxeMa
B3aUMOJICHCTBUS IIapa ¢ MPENATCTBUEM NIPU yAape MpHUBE/cHA Ha puc. 8.

1 — obuuBka (pparment 1);
2 — cepaueBuHa (pparmenr 2);
3 — HIDKHSAS YacTh npenstcTus (GparmeHt 3)

Puc. 8

B kadecTBe MCXOMHON MOJENM MPEISTCTBHS BHIOpaHa OIHOPOIHAS MO (PH3H-
KO-MEXaHUUYECKHM XapaKTePUCTUKaM KOHCTPYKIIHS, COCTOSIIAs U3 TpeX (parMeH-
ToB (puc. 8). [lapameTpsl MOieTH PEMATCTBYS MPUBEACHBI B Ta0I. 1.

Tadmuma 1

Howmep O6beM pparmenra BericoTa nenTpa ILioTHOCTH P
(parmenra monemn V; , M Macc parmenra o/
MoJend | monenu Hag YI'P

ZCi , MM

1 4,65 1998 0,60

2 18,46 2200 0,36

3 1,92 1100 2,93
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O6mmii 06beM koucTpykmu V = 25,03 m*. Tonmuna ee 06MHUBOYHOM YacTH
100 mm. Marepuan KOHCTPYKIMH SIBISETCS YCIOBHBIM. IlmoTHOCTH (parmMeHTOB
HCXOIHOW MOJAEIH HPEISITCTBUS ONPENENISINCh U3 yCIOBUS, YTO LEHTP Macc Ipe-
MIATCTBHS pacioyioxkeH Ha BeicoTe 1750 MM ot VI'P.

MaremaTuueckoe MoJennpoBaHue. Pa3paboTana TBepAOTeNlbHas KOHEYHO-
3JIEMEHTHAsI MOJENb IUIaCTHYECKOro NeOpPMHUPOBAHUS MPEMATCTBUA NPH YyAape
mapoM. [t onucaHus ynpyromiacTHYeCKHX CBOWCTB MaTepualla paccMaTpuBae-
MOW KOHCTPYKLHUH IIPHU YAAPHBIX BO3IEHCTBUSAX HMCIOJIb30BaHA MHKPEMEHTAJIbHAS
MOJIeJTh TIacTUIHOCTH B hopmysupoBke Kpura u Kest [13], ocHoBanHas Ha Owiiu-
HEIHOM annmpoKCcUManuy UCTUHHOMN AUarpaMMbl PACTSDKEHHS C y4€TOM KHHEMAaTu-
YEeCcKOro ymnpouHeHus. Touka mepenoMa Takol ABYX3BEHHOM KyCOYHO-THMHEHHOU
KpPUBOH COOTBETCTBYET NUHAMHYECKOMY IPENENly TEKy4YeCTH, IUIsI BBIYMCIICHHS
KOTOPOT'O HCIOb3yeTcs 3aBrucumMocts Caiimonica—Kynepa [14, 15].

[Ipu pa3paboTke KOHEYHO-IJIEMEHTHOH MOIETH I aHall3a HEITWHEHHOTO
neGopMUpOBaHMS 3JIEMEHTOB KOHCTPYKLMH NPEISITCTBYS MIPU YAape HUCIONb30Ba-
HbI TeTpa’ApajbHble 3JeMEeHTHl ¢ 10-10 y3mamu, KaxAbld U3 KOTOPBIX UMEET IO
TPH JIMHEHHBIX M YIJIOBBIX HEPEMELICHUS, CKOPOCTH U YCKOPEHHUS] OTHOCHTEIBHO
ocell y3IIOBOW CHCTEMbI KOOPJMHAT 3NieMeHTa. Takumu ke 00beMHBIMA KOHEUHBI-
MU 3JIEMEHTaMH{ TIPEICTABIICH M YAAPSIONIHi map (6oek).

CxeMbl KOHTaKTHOTO B3aUMOAEHUCTBHS MEXKIY CONPHUKACAIOLIMMHUCS MOBEPX-
HOCTSIMH c(pephl B HCCIeyeMON KOHCTPYKITUN IPUHSATH B pOpMe “TIOBEPXHOCTH B
moBepxHOCTh . KoadduiineHT TpeHns Ha MOBEPXHOCTH NPETATCTBUS paBeH 0,2.

Hanpspkenno-nedopmuposantoe cocrosiaue (HIIC) 31eMeHTOB KOHCTPYKITHH
TIpH yAape OMHCHIBACTCS CHCTEMOW HETMHEWHBIX MuddepeHnnanbHbIX YPaBHEHUH,
pelieHre KOTOPOW CBOAWTCS K UHCICHHOMY HHTETPUPOBAHMIO NPH 33TaHHBIX
HayvalbHBIX U IPAHUYHBIX YCJIOBUAX. B KauecTBe rpaHMUYHBIX YCIOBHIl A BCex
Y3JI0B B KOHEYHO-JIEMEHTHOW CXEeMe€ Ilapa 3aJaloTcsl HyJIeBble 3HAUCHUS IepeMe-
LICHUH 110 BCEM HAIPABJICHUSIM, KPOME HallPaBJICHUS BIOJIb OCH X .

B kauecTBe HadanbHBIX YCJIOBHH 3amaeTcs cKOpocTh 30 M/C Y3JIOBBIX TOUYEK
3JIEMEHTOB, MOJEIUPYIOIUX 1Iap, B HAYaJIbHbIII MOMEHT BPEMEHHU.

Ilony4yeHHast B pe3yibTaTe KOHEYHO-JIEMEHTHOM IMCKPETH3alMM CHCTeMa
muddepeHInaNbHBIX YPaBHEHUH JBIKEHHSI PEIIaeTcs ¢ MOMOILIBI0 METOoa mocie-
JOBaTeNbHBIX Harpy)xeHuil [16], OCHOBaHHOTO Ha COYETAHWH YHCICHHOTO HHTE-
IPUPOBAHMUS C UTEPALIMOHHOW KOPPEKTHUPOBKOHM PE3YJIBTATOB MOCIE KaXKA0TO Iara
o BpeMeHH. B pesynbraTe pelieHHss pacCcMaTpUBAaeMON 3a/adyd OIPENEIIIeTCs
H/C 31eMeHTOB KOHEYHO-3JIEMEHTHON CUCTEMBI IIPU 3aJaHHOW HayalnbHOU CKOPO-
CTH coyaapeHus. Ha ocHOBe MoydeHHBIX 3HAUYEHHUH MEpeMEIeHHs LEHTpa Macc
0oiiKka ¥ COOTBETCTBYIOLIMX 3HAYEHWH KOHTAKTHOM Cuilbl (MHTErpaia 1mo objgactu
KOHTaKTa OT paclpelesieHHbIX KOHTAKTHBIX HANPsDHKEHUI) Mexay OOHWKOM U uc-
ClIeAyeMOl KOHCTPYKUHMEH B TEKYyLIHMe MOMEHTHI BPEMEHH CTPOUTCS 3aBUCHUMOCTD
KOHTaKTHOW CHJIBI OT IIEpEMELICHNUS IEeHTpa Macc OoiiKa.

IIpy mocTpoeHMM 3aBUCUMOCTH KOHTAaKTHOW CHIIBI F OT mepememieHust X
npumensiercs: ¢punbTp YeOrimena [-ro pona 2-ro nopsinka ¢ yactoroit cpesa 60 '
[17] B cooTBeTcTBUM ¢ TpeboBanusmu EN 15227 [2].

KoneuyHo-371€eMEHTHBIE CXEMBI IPETIATCTBHS U IIapa NPUBEISHBI Ha puc. 9.

KoneuHo-371eMEHTHasT cXeMa MEXaHMYECKOM CHCTEMBI M3 ABYX COYAapsIo-
MXCs Tl cocTOUT U3 5593 y3n0B u 27549 snementos. [Ipu 3TOM cxema nmpensar-
CTBUS coiepxkuT 26182 snmementa ¢ 5258 y3mamu. XapakTepHBIH pa3mep pebOpa
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KOHEYHOTO 3JIEMEHTa JISI MOAEITUPOBAHUS MPensaTCTBHs cocTaBiseT 200 MM, a i1
MonenupoBanus mapa — 400 mm. OU3MKO-MEeXaHUYECKHE TapaMeTphl MaTepraa

Puc. 9

UCXOJHOW KOHCTPYKIIMH MPEMSATCTBHS HMMEIOT CIEIyIOMNe 3HAYeHHs: MOJIYJb
IOnra E =5000 MIla; xosddunment Ilyaccona p = 0,3; ycrnoBHbINH npenen Te-

kydsectn O1 = 10 MIla; TaHreHUManpHBIH MOAYIH Ha YYaCTKE IIIACTHYECKOTO
nedopmupoBanus E; = 10 MIla. ®usnko-mMexanndeckrue napamMerpsl MaTepuaia
wapa: moxyis FOura Egp, = 2,04-10° MIla; kosddurment [Tyaccona g, = 0,3.

Pe3yabTaThl uccieqoBaHusA. BEITIONHEH aHanW3 BIUSHUS Ha 3aBUCUMOCTH
KOHTaKTHOU CHJIBI F OT mepeMerieHust X IIeHTpa Macc mapa TaKuxX mapameTpoB,

KaK TIpeAelNbl TEKY9eCTH ISl MaTepHalloB OOIIMBKH G-?— U CepIIeBUHBI G-(|:- , MO-
nymu FOHra i MaTtepuasioB OOIIMBKU E° u CepALICBUHBI EC, TaHreHma bHbIi
MOJIyJIb Ha y4acTKe IUIACTHYECKOTo AcHOpPMHUPOBAHMS ISl MATEPHAJIOB OOIIHNBKH
E? U CepALICBUHBI E% . Ha ocHOBe BBITIOTHEHHBIX UCCIICAOBAHUN OBLTH BHIOPAHBI

napameTpsl 1eOpMUPYEMOro MNPEMSATCTBUS B COOTBETCTBHHM C TPeOOBAHUSIMU
crannapta EN 15227. BeiOpanHble mapamMeTpsl MPErsaTCTBUS PUBEISHBI B Ta0M. 2.

Tabmuma 2
06 -
Mes:aqeﬁne napa G'cl)' , G'(I:' , =3 =3 E-? , E_clg ,
pa3MepHOCTh MIla MIla ['la Ila MIla MIla
3HavyeHue 4 05 12 0.02 8 01
napamerpa

3aBHCUMOCTH KOHTaKTHOH cuibl F OT mepemelmieHus X LEHTpa Macc Iuapa
JUIs pa3paboTaHHOTO 1e(OPMHUPYEMOT0 NPETSITCTBH IpHUBeAeHb! Ha puc. 10.

[Ipomecc nmedopmanuu npensTcTBus mnokaszaH Ha puc. 11. Kak BumHo Ha
puc. 11, no momenta nepememienus mapa Ha 1000 MM HaOmromaroTcst GOJbIINE
neopManuy KOHCTPYKLUH MPEMSTCTBUS B MECTE KOHTAKTA C [IapOM.
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1 — HopMaTHBHas 3aBUCUMOCTH COTIIacHO cTaHmapTy EN 15227;
2 — pacyeTHas 3aBHCHMOCTB J10 (DHIIBTPALIIH;
3 — pacueTHast 3aBUCHMOCTB I10CIIE (QUIBTPALUH

Puc. 10

ITonepeunslii M3rud KOHCTPYKIMHU MPEMATCTBUS CTAHOBUTCS 3aMETHBIM I10CIIE
nepeMenieHus LeHTpa mMace mwapa Ha 1250 Mm. DHeprusi, KoTopast MOTJolaeTcs B
pe3yibTate nedopMannuy KOHCTPYKIMU HPEISTCTBUS C BHIOPAaHHBIMU IapaMerpa-
MH [P NepeMeLIeHnr HeHTpa Macc mapa Ha 1500 mm, cocrasiser 3,4 MJDx.

BobiBoabl. BeinosiHeH aHanyu3 aBapuiHBIX CTOJIKHOBEHUHN MACCAXKUPCKUX MOE3-
JIOB C PasJIYHBIMU MPEMSATCTBUSAMH Ha KeJIe3HbIX foporax EBpomsl u cTpan moct-
COBETCKOI'O MPOCTPAHCTBA, a Takxke nerctByromux B ctpanax EC u CHI' Hopma-
TUBHBIX TPeOOBaHWH 1O MAaCCHBHON 0€30MacHOCTH MPH CTOIKHOBEHUSIX. Y CTaHOB-
JICHO, YTO B Ka4€CTBE CLICHAPHUEB CTOJIKHOBCHHS B OTEUECTBCHHBIX TPEOOBAHHUSX T10
MACCHBHOW 0€30IacCHOCTH LEJIecO00pa3HO paccMaTpuUBaTh CLEHAPUM CTaHAAPTa
EN 15227 npu ycioBuM, 9TO BMECTO Pa3JeNbHBIX YIApPHO-TATOBBIX YCTPOWCTB
(BMHTOBBIX CTSDKEK) B MEXKBAarOHHBIX COCIUHEHHUSX OYyIyT HCIIONb30BATHCS CIIBU-
raeMble 0ObeIMHEHHBIE YAApHO-TATOBBIE IprOOopkL. [Ipu 3TOM NpensTcTBHE B cle-
Hapuu | He TpeOyeT TopabOoTKH.

i cueHapusi CTOIKHOBEHUS 2 MOE3JHOTO COCTaBa C IPy30BbIM BarOHOM pas-
paboTaHO 3TAJIOHHOE HPEISITCTBUE C YYETOM HAJIMYMS Yy IPy30BOrO BaroHa o0b-
€/IMHEHHBIX YAaPHO-TATOBBIX IPUOOPOB.

s paspaborku Monenu aehOpMHUPYEMOro MHPENSTCTBUS B CLEHapuu 3
CTOJIKHOBEHHMS MIOE3JHOI'0 COCTaBa Ha JKEJIE3HOIOPOKHOM IIepee3ie pacCMOTpPEeHa
B COOTBETCTBUU ¢ TpeOoBaHUsAME craHmapta EN 15227 3amaua o coymapeHHH cO
ckopocthio 30 M/c mpensiTcTBHs Maccoi 15 T ¢ mapom maccoit 50 T. Ipemnoxena
reoMeTpHUYECKass MOJIEIb NPEIMATCTBUS B BUAE KOHCTPYKIIMHU, COCTOSILEN U3 TPEX
¢parmeHToB (OOIIMBKHM, CEpIUEBHHBI W HIDKHEH 4acTH). PazpaboraHa kKoHeyHO-
3JIEMEHTHAsl MOJAETb HEIMHEHHOTO 1e(OpMHPOBaHUS KpPyMHOrabapuTHOIO mpe-
MSATCTBUS MIPU yAApe ¢ YUeTOM reOMEeTpHUECKOr U (pru3ndeckoil HeMmMHEeHHOCTeMH, a
TaK)K€ TEPEMEHHOI0 KOHTAKTHOTO B3aUMOZCHCTBHA 3JIEMEHTOB MEXaHMYECKOH
CHUCTEMBI COYJapsIIOIIMXCs Tel. BBINOIHEH aHalN3 BIUSHUS Ha XapaKTEPUCTUKY
KOHTAaKTHOW CHJIBI Pa3IMYHBIX MMapaMeTPOB MPENSATCTBUS U ONpPEAEICHBl IapaMeT-
pBl, IpU KOTOPHIX Ae(opMUpyeMOe MPENsTCTBUE COOTBETCTBYET TPEOOBaHUSIM
crangapta EN 15227.
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X = 250 mm X =500 MM

X =750 Mmm X = 1000 mm

X = 1250 mm X = 1500 mMm
Puc. 11

Ha ocHoBe pe3ynbTaToB BBHIMOIHEHHOTO UCCICAOBAHMS OMPEEICHBI XapaKTe-
PUCTUKH 3TaJOHHBIX MPENSATCTBUU AJIE PACCMOTPEHHBIX CIEHAPUEB CTOJIKHOBE-
HUM.
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