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OLITHKA BTOMHOI JIOBrOBIYHOCTI I'BPUIHUX KOHCTPYKIII
BAHTAJKHUX BATOHIB HA OCHOBI PE3YJILTATIB UMCJIOBOT'O
MOJEJTIOBAHHS

ASSESSMENT OF FATIGUE LIFE OF HYBRID FREIGHT CAR
STRUCTURES BASED ON NUMERICAL MODELLING RESULTS

M.B. @icyn, acnipanm, A.B. Pubin, kano.mex.nayx
Yxpainucokuu oeporcasnuil ynigepcumem 3anisHUYHO20 MPAHCHOPNLY

M.V. Fisun, PhD-student, A.V. Rybin, PhD (Tech.)
Ukrainian State University of Railway Transport

[Ipane3naTHICTh BaHTaKHUX BaroHiB O€3MOCEpPEAHBO 3aNEKHUTh BiJi BTOMHOI
JIOBrOBIYHOCTI, OCKUJIBKM TIiJi Yac eKCIUTyaTaiii Hecydi KOHCTPYKIII 3a3HaloTh
0araTonUKIOBUX 3HAKO3MIHHUX HaBaHTaKeHb. BIIpOBa/)KeHHS JIETKUX MaTepialiB y
riOpUIHUX KOHCTPYKIISIX BHUMAara€ KuUIbKICHOT TIEPEBIPKM 1XHBOI IMOBEIIHKH TMpU
[UKJIIYHOMY HaBaHTaXXEHHI, a TaKOX aHali3y KOHIEHTpAIlii HalpyXeHb Y
MEePEXiTHUX 30HAX «CTAIb — ATIOMIHIN» a00 «CTallb — KOMIIO3UT» [1].

MeToro AOCHIKEHHSI € BU3HAYEHHs BIUIMBY JIOKJIBHUX 3MIH MaTepialiB Ha
BTOMHY JJOBIOBIYHICTh HECYYMX €JEMEHTIB BaroHa-xollepa Ha OCHOBI pe3yJIbTaTiB
MOJIEJIIOBaHHs1, OTPUMaHUX y nornepeanbomy etani (ominka HJIC).

Jlis  po3paxyHKiB BHUKOPHUCTAaHO HANpPYXXEHHS, BH3HAYEHI 3a METOAOM
ckiHueHHUX eneMeHTiB (ANSYS), 3 ypaxyBaHHSM CIHEKTpa eKCIUTyaTaliiHuX
HaBaHTaxeHb BianoBiaHO a0 JCTY I'OCT 33211:2017. OmiHtoBaHHS BHKOHAHO 3a
KpuTepieM MIiHIMBOro HampyxkeHHs Goodman—Smith nisi cTameBuX eleMeHTIB Ta
MoandikoBaHO S—N MOJAEIUIO (3 ypaXyBaHHSIM BIUIMBY CEPEIHBOTO HAIPYKEHHS
IUKITY) JIJIsl TFOMIHIEBHX CIUJIaBIB 1 CEHJIBIU-TIaHenen [2].

VY ribpugHoMy BapiaHTi 3aMmiHa cTajeBUX Oanok Ha mpodut 31 craBy 6061
Mpu3Belia [0 3HIDKEHHS aMIUNTYJu HampykeHb Ha 6-9%, 1o 30UIbIIMIO0
pO3paxyHKOBHIA pecypc BiamoBimux JingHox no 1,3-1,5-10° numknis. Y 3oHi
3’€JHAaHHS  MaTepiajiB  CIOCTEpIrajocs JIOKaJlbHE 3pOCTaHHA  KoeilieHTa
KOHIICHTpawii Hanpyxenb 10 K, = 1,25-1,35, mo ckopouye pecypc X BY3JiB Ha
12 — 18% mopiBHSIHO 3 OHOPIMHOKI CTAJICBOI KOHCTpYKIiew [3]. Bukopucranus
MOJIMEPHUX  CEHJBIU-TIAHEJIEH y HACTWJII Ky30Ba 3MEHIIWJIO  KOJIMBAJIbHI
HABAHTAKCHHS, MIJBUIIMBIIN BTOMHY JOBTOBIUHICTh HacTuiay Ha 20-25%, omnHak
noTpedye OOMEKEHHSI TEMIEPaTypHUX PEXKUMIB Ta KOHTPOJIIO JETpajailii KICEBUX
3’€IHaHb [4].

OtpumaHi pe3ynbTaTH CBiIYaTh MPO T€, MO TIOPHUIHI KOHCTPYKII 31aTHI
3a0€3MeYnTH PECypC, CYMICHUN 13 HOPMATUBHHUMHU BUMOTAaMHU, 32 YMOBU KOPEKIIii
reoMeTpii MepexXiiHUX 30H, IIJICUJICHHS CTHUKOBHUX €JIEMEHTIB 1 3aCTOCYBaHHS
3aXMCHUX CHUCTEM NPOTH Kopo3ii Ta aerpagaumii marepianiB. Ll mani gopmytoTh
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AHAJII3 HAJIIMHOCTI TEXHOJIOTTYHOI'O OBJIAJJTHAHHA
BAI'OHOPEMOHTHUMX INIAITPUEMCTB 3A JOITIOMOI'OIO
IMPUYNHHO-HACJIIAKOBOI'O AHAJII3Y

RELIABILITY ANALYSIS OF TECHNOLOGICAL EQUIPMENT AT
WAGONS REPAIR ENTERPRISES USING CAUSE-AND-EFFECT
ANALYSIS

kano. mexu. Hayk /I.1. Bonowun, kano. mexu. nayk JI. B. Bonowuna
Ykpaincoxuii oeporcasnuii ynisepcumem 3anizHuuHo20 mparwcnopmy (m. Xapxis)

D.1. Voloshyn, PhD (Tech.), L.V. Voloshyna, PhD (Tech.)
Ukrainian State University of Railway Transport (Kharkiv)

HanmiiiHicTe TEXHOJIOTIYHOrO OOJamHaHHSI € OJHUM 13 K/IIYOBHX YWHHHUKIB
3a0e3nedyeHHs]  €()EeKTUBHOCTI  BUPOOHMYMX  TMPOLIECIB  BArOHOPEMOHTHUX
MIAIPUEMCTB. BiZIMOBa HaBITh OJHOTO KPUTHYHOTO OO0JIAHAHHS MOXE CIHPUYUHUTU
MPU3YNUHEHHSI PEMOHTHHUX ONeparliii, 30UIbIIEHH 4Yacy BUPOOHMWYOr0 LHUKIY Ta
MOTIPIIEHHS 3araJIbHUX MOKa3HUKIB MIPOAYKTUBHOCTI. TOMY aKTyaJlbHUM 3aBJaHHAM
€ CUCTEMHE 3aCTOCYBaHHS METOIIB aHaJI3y HAJIIMHOCTI, CepPel IKUX 0COOIMBOI yBaru
3aCIyTOBY€ TMPUUYMHHO-HACTIIKOBUN aHali3, SK IHCTPYMEHT CTPYKTYpPOBAaHOTO
BUSIBIICHHS Ta OI[IHIOBaHHS (DaKTOPIB, 110 MPU3BOAATH 10 BiaMoB. [1].

[IprunHHO-HACTIAKOBUN aHaji3 J03BOJIIE BCTAHOBUTHU B3a€EMO3B’SI3KH MIXK
MOTEHIIMHUMY MMPUYMHAMH BIJIMOB Ta iX HACIIIKAMH IS TEXHOJIOTTYHOTO IPOIIECy
peMOHTY BaroHiB. Ha npakTuui (pyHKI[IOHYBaHHS Ta eKcIulyaTallii BATOHOPEMOHTHUX
MIANPUEMCTB BKa3aHUW aHali3 JIOUUIBHO BHUKOPUCTOBYBATH JJISi THUIIOBOTO
oOnagHaHHs, HAPUKIIAJ KOJIECOTOKApPHUX BEPCTATIB, CTEHIIB JIarHOCTUKU OYKCOBHX
BY3JIIB Ta KOJICHUX Map Ta iH. Take oONagHaHHS XapaKTEPHU3YEThCS 3HAYHOIO
IHTEHCUBHICTIO BUKOPUCTAHHS, CKJIAJIHICTIO KOHCTPYKLII Ta MiIBUILIEHUMH BUMOTaMU
1o Oe3neku, 1Mo poOUTh HOro KPUTUYHHUM ISl BUPOOHHUYOTO MPOLIECY PEMOHTY
BaHTaKHUX BaroHiB.

OCHOBHOIO METOIO MPUYMHHO-HACIIIKOBOTO aHalli3y € (OpMyBaHHS CTPYKTYPHOI
MOJIE€JIl MOKJIMBUX BIJIMOB, BU3HAUEHHS MEPIIONPUYNH Ta OLIHKA CTYNEHS iX BIUIMBY
Ha pe3yibTaT BUPOOHHWYOT MIsIBHOCTI. JIJIS IhOTO BUKOPHCTOBYIOTH JIOTIKO-
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