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[nsa BUpILLEHHS aKTyasbHOI NPo6/eMU NPUCKOPEHHS iHTerpauii YKpaiHu [0 €BPONenChKuX 3ai3HUYHUX
nepeBe3eHb OCTaHHIM 4acoM 3pOCTae iHTEpPec [0 BMPOBAMKEHHS TEXHOMOTii Mepexofy BaroHiB 3 Konii ogHiei
LUMPMHMN Ha KONItO iHLLIOT LUIMPUHK B BBTOMAaTUHHOMY PEXMMI 3 BUKOPUCTaHHAM TaK 3BaHMX PO3CYBHWX KOMICHUX
nap, Lo A03BOMSE MOTAraM JOaTV MYHKTW 3MiHW LUMPUHW KoNiT 6e3 3aMiHM BarOHHUX Bi3KiB abo mepeBaHTa-
)KEHHS BaHTaXIB i 3Ha4YHO CKOPOTWTM Yac X JOCTaBKM O NYHKTY Npu3HayeHHs. OfHaK YMOBM CRifbHOT eKcnya-
Tauii noTAriB Ha yKpaiHCbKMX (LWmMprHa Konii 1520 MM) i eBponeicbkux (LumpuHa Konii 1435 mMm) 3anisHuLax
Mpu 3acTOCyBaHHI PO3CYBHWX KOMICHWX Nap BUMaratoTb TakoX 3abe3neyeHHs [06Poi CyMiCHOCTI napy «Koneco—
pelika» Ha 060X KonisiX, fKi Bifpi3HAOTbCA 3a POPMOKO0 Po6oUOi MOBEPXHI PerioK Ta iX Migxunom: peliku P65 3
nigxmnom 1/20 (YkpaiHa) Ta peiiku UICE0 3 nigxunom 1/40 (Espona).

MeTa faHoi po60Ty nonsrae B po3pobLi npoginto 06oga Konic A1 BaHTaXHOr0 BaroHa 3 NepcneKTUBHUMM
Bizkamm Mmogeni 18-7020 fns cnifbHOT eKcnayaTtayii Ha BiTYM3HAHMX i €BPOMEACbKMX 3ai3HNLSAX, NPOrHO3yBaHHi
MOKa3HMKIB AWHAMIYHNX AKOCTeli BaroHa 3 TaKUMU KOnecamu i MPOLIECiB MOro AMHaMiuHOI B3aEMOAIT 3 peiikamu
060X 3ai3HNLb.

Ha niacTasi aHanisy pesynbTaTiB JOCAiI{KeHb NOKa3HWKIB KOHTAKTHOI B3aEMOJIi 3 KOMIEK Ta ANHaAMIUHNX
AKOCTeli BAHT&XXHOr0 BaroHa 3 NepcrneKT1BHUMM Bizkamu Mogeni 18-7020, 06nagHaHMMKM Konecamut 3 iCHyROUMMU
npodinamu 0604iB, NOKasaHO AOLIMbHICTb PO3P06KM HOBOrO Npodhinto 06ofa Konic AN NiABULLEHHSA eKcryaTta-
LiiHOT CYMICHOCTi YKpPaiHCbKUX i €BPOMECbKMX TPaHCMOPTHUX Mepex. MobyfoBaHO HWM3KYy HOBMX Npodinis
0604iB Konic Ta 3a pe3y/nbTaTaMi po3paxyHKiB etieKTUBHOCTI 3aCTOCYBaHHA KOXHOIO Mpointo 3a KpuTepismu
CTI/iKOCTi XOfly BaroHa npu ekcrjyatauiiHnX LUBMAKOCTAX PyXy Ta rpe6eHeBOro 3HOCy KOMic Ha YKpaiHCbKMX i
€BPOMENCbKMX 3ani3HMLAX 06paHO KoMMpoMmicHuiA BapiaHT (npodinb ITM-73EC). MokasaHo, L0 3aCTOCYBaHHS
Konic 3 06paHuM npodisem 0604a y BaroHi 3 Biskamu mogeni 18-7020 fo3BonunTb 3a6e3neunTy BUCOKI AMHaMIYHI
AKOCTI eKinaxa, a TaKoX MOKpaLLMTV NOKa3HWKYM 0ro B3aeMOAii 3 KoNisiMu 060X 3ani3HNLb.

KntoyoBi cnoea: BaHTa>KHUA BaroH, npodini 0604iB Konic, AMHAMIYHI NOKA3HUKM, MPOLECU B3aEMOLIT,
3HOC KONIC i peiok.

To solve the important problem of speeding up the integration of Ukraine into the European railway trans-
portation, an interest has recently grown in the introduction of automatic car transfer from one track gauge to
another using gauge-changeable wheelsets, thus dispensing with truck exchange or transshipment and thereby
significantly shortening the delivery time. However, the combined operation of trains on the Ukrainian (1,520 mm
gauge) and European (1,435 mm gauge) railways calls for the compatibility of the wheel-rail contact pair on both
railways: R65 rails and a cant of 1/20 in Ukraine and UIC60 rails and a cant of 1/40 in Europe.

The goal of this work is to develop a wheel profile for a freight car with prospective 18-7020 trucks for
combined operation on the Ukrainian and European railways and predict the ride performance of a car with that
wheel profile and its dynamic interaction with rails on both railways.

An investigation was conducted into the wheel—rail interaction indices and the ride performance of a freight
car with prospective 18-7020 trucks and wheels with existing profiles. It was shown that it is expedient to develop
a new wheel profile to improve the service compatibility of the Ukrainian and European networks. A number of
new wheel profiles were constructed, the efficiency of each profile in terms of dynamic stability at service speeds
and wheel flange wear on the Ukrainian and European railways was calculated, and a compromise profile, ITM-
73ES, was chosen. It was shown that the use of the chosen profile in a car with 18-7020 trucks will offer a high
dynamic performance and improved indices of wheel-rail interaction for both truck gauges.

Keywords: freight car, wheel profile, dynamic performance, interaction processes, wheel and rail wear.

3apas HainbinbL epeKTUBHMM CNOCOO0M NOLONAHHA KOPLOHIB MiX KpaiHamu
3 Pi3HOK0 LUMPWHOK KOJIiT € 3aCTOCYBaHHSA PO3CYBHUX KOJMICHUX Nap — CUCTEMM,
fKa 34aTHa 6e3 3ynuHKW pyxy 3ani3HUYHOro CKagy 3MiHIBaTMCA Nif LWWPUHY
KONl Ha cnewiafbHUX NepeknagHuX KonikHmx npuctposx [1 — 4], wo [o3sonse
noTAram 4oNatn NyHKTV 3MiHW LWWPUHK KONiT 6e3 3amMiHN BarOHHUX Bi3KiB.

Y €BpONEeNChbKil 3a1i3HWYHIN NPaKTUL BiJOMO AeKifibKa CUCTeM aBTOMAaTU30-
BAHOro Mepexofy BaroHiB 3 OAHIET KONIT Ha iHLWWY, AKi JOBeAeHO A0 MPaKTUYHOro
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BukopuctaHHs: Talgo RD, CAF-BRAVA (IcnaHis), DBAG/Rafil Type V (Himeu-
ynHa), cuctema bT (Bonrapis), SUW 2000 (Monbya) [5]. Mpu ubomy ocobnmea
yBara npuainsaeTbcs 3abe3nevyeHH0 BUCOKOI SKOCTi B3aEMOAIT Konic i peliok, Bif
AKOT ICTOTHO 3aNeXnTb 6e3mneKa pyxy noisgis.

Y pasi NpaKTUYHOT0 3aCTOCYBaHHSA XOLOBMX YaCTUH 3 PO3CYBHUMU KONICHUMU
napamm Ha yKpaiHCbKMX (LumpuHa Konii 1520 MM) Ta eBpONencbKMX (LUMprHa Ko-
Nit 1435 mMm) 3ani3HULAX OAHIER 3 NPo6/eM, Lo NOTpebye BUPILLEHHS, € 3a6e3ne-
YeHHs HeoOXiAHOI CyMICHOCTI mapu "Koneco—peika" 3 ypaxyBaHHAM Mpoqinis
ronoBoK peiiok P65 (YkpaiHa) i UIC (Espona) Ta ix migxuny 1/20 i 1/40 signo-
BiHO [6]. Lle 4o3BONNTL NpK 36epeXKeHHI BUCOKMX ANHAMIYHUX SKOCTEN eKinaxis
OTPUMYBATK L06PI NOKa3HWKM IXHLOT B3aEMOAIT 3 KONisiMm 060X 3a/1i3HULb.

[ns BupiLLeHHs Liel npobiemn B ymMoBax CNifibHOT eKcrnyaTalii Ha yKpaiHChb-
KX Ta €BPONENCbKMX 3aNi3HULAX NAaCaKMPCbKMUX BaroHiB 3 MiABULLEHUMU LUBUS-
KocTamu (go 160 km/rog) B po6oTi [7] 3anpornoHoBaHO BUKOPUCTAHHS KOAIC 3 HO-
BUM npodinem obogis ITM-73EP. Mpn BM60PI hopmm Npointo Konic nepesaxHa
yBara npuginsnacb 3abe3neyeHHI0 CTINKOCTI Xo4y eKinaxis Ha 060X 3ai3HMLAX B
yCbOMY Aiana3oHi WBWUAKOCTEW pyxXy.

MeTa faHoi po60Ty nonsrae B po3pobui npodinto 06oga Konic BaHTaXKHOroO
BaroHa AN CrinbHOT ekcnyaTauil Ha UMX 3a1isHMuax. Fpu uboMy BaXX/IMBUM €
3abe3neyeHHs K CTINKOCTI MOro xody Ha MPAMONIHIAHWUX AinsHKax Konii (npu
WBKMAKOCTAX pyxy Ao 120 Km/rof), Tak i nokpalieHUX NokasHWKiB B3aeMOfil 3
KonisiMn 060X 3ani3HMLb Ha KPUBONIHIAHNX AiNsSiHKaX.

Po3pobka npodinto Konic BUKOHYBanach A5 BITYUM3HAHOIO BaHTaXKHOrO Ba-
roHa HOBOrO MOKOJIiHHA 3 Bi3KaMW MepcnekTMBHOT KOHCTPYKLiT modeni 18-7020
[8]. Lieii Bi3oK npu3HayeHWUii Ans BCTaHOBNEHHS Mif BaHTaXHi BaroHW 3 HaBaHTa-
YKEHHAM Bif, KONICHOT Napu Ha pelikun 23,5 Tc, WO eKCcnayaTyoTbCA Ha MaricTpasib-
HUX 3aMi3HmuaxX Konii 1520 mm. KOHCTpyKLUis Bi3Ka nepeabdadyac MOX/IMBICTb BU-
KOPWCTaHHS 10ro | Ha 3ani3Huuax Konii 1435 mm (Npy NigKovyBaHHI BignoBigHNX
KONICHMX nap Ta nepeo6nagHaHHi rafbMiBHOI BaXibHOro nepegaui).

B TeopeTnyHMX [OCNILXKEHHAX BUKOPUCTOBYETLCA MPOCTOPOBA MaTeMaTuyHa
MOZeNb B3aEMOAIT 3ani3HWYHOrO eKinaxa Ta iHepuiiHOT Mpy>KHOAMCUNATUBHOT
Konii, B SIKil BPaxXOBYHOTLCA PO3MIpU NASAAM KOHTAKTY Ta PO3MOAiN Nno HUX HOpMa-
NbHUX Ta LOTUYHUX CUN B3aEMOAIT [9]. 3agaya KOHTaKTy po3B’A3YETLCA Y Npumny-
LLeHHI Npo 6e3BiAPUBHMIA pyX Koneca Mo peiui. BXigHMMu napameTpamu € KyTu
6iYHOT XMTaBWLi Ta BUNAHHS KONICHOT Napu, B3aEMHe MonepeyHe 3MiLLleHHS Koneca
Ta perikn.

Posnogin cmn B3aeEMOAIT N0 NOBEPXHI KOHTaKTHOT MASAMW BU3HAYa€ETLCA LUNS-
XOM NOAINY Ti Ha Mani eNeMeHTU, Y KOXXHOMY 3 IKUX KOHTaKT BBXKAETbCA O4HOTO-
YKOBUM i 0BUMCNIOIOTLCA eleMEHTapPHI cUn. [OTWUUHI eNleMeHTapHi CUIM BBaXKa-
HOTbCA CUnaMn Kpuny. IoBHa MO3LOBXHA Ta MornepeyHa CKAafoBi PO3nogifeHot
CU/IM KpUNy AOPIBHIOKOTL CYMi BiANOBIAHUX eneMeHTapHUX cui. EnemeHTapHi Be-
PTUKa/IbHI CUNN B3aEMOAIT 06UMCIOIOTLCA LUNAXOM PO3MOAiNY NOBHOI BEPTUKa/1b-
HOI CUAM MDK eleMeHTaMM KOHTaKTHOT MAsMU NPONOpLiiHO BEe/IMYMHI 3arnbneH-
HS KOMieca B PeiKy B KOXXHOMY e/IeMeHTI.

3a pesynbTatamMmy po3B’A3aHHA KOHTAKTHOT 3afa4i BUKOHAHO MOPIBHAHHA MPo-
LleciB B3aEMOJIT 3aBaHTaXXEHOr0 BaHTaXXHOro BaroHa 3 Biskamu mogeni 18-7020,
obnafHaHMX Konecamy 3 iCHyHuUMMK Npodinsmu 0604iB, i Konismmn 3 perikamu
P65 3 migxunom 1/20 (YkpaiHa) Ta peiikamn UIC60 3 nigxunom 1/40 (€spona).
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JocnigpKyBaninmcb Koneca 3i CTaHAapTHUM YKpaiHCbKMM npodinem obogis 3a
OCTY FOCT 10791:2016 [10], eBponelicbkum npodinem S1002 [11] Ta ansa nopi-
BHSIHHS i3 3HOCOCTIKUM npodinem ITM-73-02, po3po6neHUM B IHCTUTYTI TeXHIY-
HOT MexaHik/M HauioHanbHOT akafeMii HayK YKpaiHu i [JepXXaBHOro KOCMiYHOro
areHTCTBa YKpaiHn [1s BUKOPUCTaHHS Y Biskax mogeni 18-7020 3 MeTOH CyTTe-
BOrO 3HMXXEHHSA rpebeHeBOro 3HOCY KOJIic NpW eKcrnyaTauii BaroHiB Ha 3ani3Hu-
uAX wupnHoto 1520 mm (peitkn P65) [12]. MNopiBHSAHHS BKa3aHMX npodinis o6oaa
Konic npueeAeHo Ha puc. 1.

Ml imcoz-bz-arws-

-60 -55 -50 -45 30~ =
y, MM

-15 4
— ——npo@inb S1002 20 |
----- npodinb cTaH4apTHWIA
——npodins ITM-73-02 -25
-30 -

Puc. 1

Po3TallyBaHHA NISAM KOHTaKTy Ha 0604ax Konic npy OAHAaKoBWX ropu30HTa-
NbHUX 3MILLEHHSAX Bi4HOCHO peikmn UIC60 nokasaHo 415 Konic 3 npoginem S1002
Ha puc. 2, a), 31 CTaHZAPTHUM YKPaiHCbKMM npodinemM — Ha puc. 2, B), npodginem
ITM-73-02 — Ha puc. 2, f), & Npy 3MiLLEHHAX BIZHOCHO peikn P65 — Ha puc. 2, 6),
puc. 2, 1), puc. 2, e) BignoBigHOo.

AK cBigyaTb OTPUMAHI pe3ynbTaTu, Npu 3aCTOCYBaHHI CTaHAAPTHUX KONIC YK-
paTHCbKMX | EBPONECbKNX 3a/1i3HULLb MOKA3HUKM B3aEMOAIT BaroHa 3 KONisMn Linux
3aMi3HMLb 3HAYHO Kpalli Y BMNafKax KOHTaKTYy KOJiC i peilok, TpaguuinHmx ans
BI4NOBIAHOI 3ani3HNLi. Tak, y asi rpebeHeBOro KOHTaKTy 3 perkoto P65 B3aEmo-
Ll BITYM3HAHOIO CTaHAAPTHOrO Kosieca ABOTOYKOBA 3 PO3TallyBaHHAM OAHIET 3
MNSM B 30HI KOJ1a KOYEHHS, a B3aEMOLif Kosieca 3 npodinem S1002 — ogHOTOUKOBA
(3 Masiol0 NNISIMOK0 KOHTaKTY) Ha rpebeHi (NOpiBH. puc. 2, 1) i puc. 2, 6)). Mpwu
LIbOMY TUCK Ha rpebeHi eBPOMencbLKoro Koneca 6yae CyTTEBO BULLMIA, HIDK YKpaiH-
CbKoro. B3aemogis gaHux Konic i3 peiikoto UIC60 iHLWOT SKOCTi: CTaHAapTHe YK-
paiHCbKe KOMeco Mae rpebeHeBnii KOHTaKT, T4l SIK €BpOneiicbke K0neco 3 npogi-
nem S1002 npoxoauTb (ha3y KOH(OPMHOr0 KOHTAKTY 3 pO3TallyBaHHAM BEIMKOT

NASAMMW Ha ranTeni i NoBepXHi KoUeHHs (MOPiBH. puc. 2, B) i puc. 2, a)). Haikpaiyi
KOHTaKTHI MOKa3HMKM 3 060Ma TUnamu peirioK MatoTb Koneca 3 npodinem ITM-73-
02, 60 rpebeHeBMin KOHTAKT BIACYTHIl (MOpPiBH. puc. 2, ) i puc. 2, e)).
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BWKOHaHO OLiHKY BNMBY BUKOPUCTaHHA PO3rNsHYTMX Npoqinis 0604iB Konic
Ha AMHaMiYHi MOKa3HWKM BaHTaXHOrO NiBBaroHa Ta MOro B3aEMOAit0 3 KONisMU
Pi3HMX 3ani3HUUb. [N po3paxyHKiB AMHaMIYHMX MOKa3HUKIB CUCTEMU «EKiMaxX-—
KONis» BUKOPUCTAHO npouecy 30ypeHb, WO AitoTb 3 BOKY KOAIT Ha ekinax, cgop-
MOBaHIi Ha 6a3i (haKTUUYHMX HEepPiBHOCTEN PEKOBUX HUTOK peasibHUX AiNSHOK 3ai-
3HMUb [13, 14].

Cnif 3a3HauNTK, LLO HA YKPAIHCbKMX i €BPONENCHKMX 3ai3HULAX PENKUN 3HO-
LUYIOTbCA NEPEBaXXHO BHACNIAOK KOHTAaKTy 3 KosjecaMy BiAMoOBIAHUX 3a/i3HULb,
TOMY NPUPOAHO, O (HOPMU 3HOLLEHWNX MOBEPXOHb PENOK Ha 060X 3ani3HMUAX Bi-
Api3HATLCS [15, 16]. 3acToCcyBaHHA iHWOro Npodinto Konic B yMoBax pyxy eki-
naxka no Konisix 3i 3HOLUEHUMW pelikamMn MOXKe MPU3BECTU 40 NOTiPLUEHHS NpoLe-
ciB B3aEMOfii Napu «KONeco—peika», NigBULLEHHS FPe6GeHeBOro 3HOCY Konic Ta
NOTipLUEHHS TX PeCYpPCHUX NOKa3HUKIB 3a UMM KpuTepiem. Jani npm po3paxyHKax
PO3rNAAANNCA AK HE3HOLLUEHI (hOPMM FONOBOK PeioK YKPAiHCbKMX i €BPONENCHKMX
3ai3HNLb, TaK i 3 Pi3HUM CTYMEHEM iX 6iYHOro 3HOCY.

Ha pwuc. 3 nokasaHO 3aneXHOCTi Bif CTyneHs 6iyHOro 3Hocy peiok P65
(puc. 3, a)) i UIC60 (puc. 3, 6)) MakcMMa/lbHUX 3Ha4yeHb rpebeHeBOro 3Hocy A
(nuToma poboTa cun TepTa) HaBiKHMX Ha 30BHILLHIO PeliKy KOMiC i3 pisHUMK npo-
(hingMmn Npu pyci BaHTaXKHOro BaroHa B KPYroBiil Kpueili pagiyca 300 M 3i wBmna-
KicTto 60 Km/rog. TepMiHOM «rpebeHeBUiA» NO3HAYeHO 3HOC rpebeHs i ranteni.

A, xim A, xim
600 600
500 500 ,
400 400
300 300
200 200
100 100
0 0
0 2 4 6 8 0 2 4 6 8

BiuHwWiA 3HOC, MM BiyHWi1 3HOC, MM

a) 6)

—— npogisib Konic cTaHaapTHUIA
—&— npodisb Konic S1002
—&— npodisib Konic ITM-73-02

a) — pelikun P65;
6) — peitkn UIC60

Puc. 3
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Baunmo, W0 3Ha4YeHHs NOKasHMKa A CTaHAAaPTHOro YKPaiHCbKOro Koneca npu
KOHTaKTi 3 peiikamn UIC60 i P65 € BUCOKUM NpY HE3HOLLEHWX peikax (Ha puc. 3
GiYHMIA 3HOC JOPIBHIOE HY/HO) | Masio 3MIHKOETLCS 3 POCTOM GIYHOMO 3HOCY PENiOK.
Y MOpiBHAHHI 3 HAM 3Ha4YeHHs MOKa3HMKa 3HOCY Koneca 3 npodinem S1002 cyT-
TEBO HVXKYE Y BUMALKY HE3HOLLEHMX PEioK, ane Ye npu iX masioMy 6i4HOMY 3HO-
Ci MOYMHAE IHTEHCMBHO 3pOCTaTV i MEPEBNULLYE 3HAYEHHS MOKa3HMKa A Koseca 3
YKPATHCbKUM MPOifiem, L0 NOACHIOETLCA MEPEMILLEHHAM MNASAMM KOHTAKTY 3 ra-
Teni Ha rpebiHb Koneca 3 npodinem S1002. Koneca 3 npodinem o6oga ITM-73-02
MaloTb HalMeHLUi MOKa3HWKM IHTEHCMBHOCTI rpe6eHeBOro 3HOCY MPaKTUYHO Yy
BCiX BMNagKax 6i4HOro 3HOLLYBaHHS 060X TVNIB PeliokK.

OfHVM i3 HaliBaXX/MBILLUMX MOKa3HWKIB Ge3MeKn pyxy 3a/i3HUYHMX eKinaxis,
X AMHaMiYHMX SIKOCTel € 3a6e3MeyeHHs CTIMKOCTI pyXy B YCbOMY Aiana3oHi eKc-
nayaTayiiHnx WeMAKoCTel. BUKOHAHO po3paxyHKM AMHaMIYHMX NOKa3HWKIB BaH-
T@XKHOro BaroHa 3 Biskamu mogeni 18-7020, obnagHaHUMKW KOfiecaMm 3 PisHUMMN
npodinamu 0604iB, Npu pyci y NOPOXXHLOMY i HaBaHTaXKEHOMY CTaHax Ha npsMo-
NiHIAHKX AiNsSHKaxX Konii. AHani3 oTpMMaHMX pe3y/bTaTiB NoKasas, WO Hainbinb-
LUKIA BNIMB 3MiHa NPOQiNiB KONIC YAHUTL Ha AMHAMIYHI SIKOCTi MOPOXHbLOr0 Baro-
Ha. Ha puc. 4 MoKasaHo 3aNeXHICTb CepefHbOKBAAPATUYHNX BigXuneHb o( )

rnonepeyHnX NPUCKOpeHb MATHWKIB Ky30Ba §, B 4aCTKax NMPUCKOPEHHS Bi/lbHOrO
nagiHHA g Bifj WBMAKOCTI PyXy BaroHa B MOPOXHbOMY CTaHi Ha KOnifx 3 ABOMa

Tunamu peiok: UIC60 (puc. 4, a)) Ta P65 (puc. 4, 6)).

AK BUNMBAE 3 aHani3y NpUBEEHUX pe3ynbTaTiB, NP BUKOPUCTaHHI Y BaH-
TaXXHOMY BaroHi Konic 3 npodinem S1002 i npocpinem ITM-73-02 y nopiBHAHHI 3i
CTaHAAPTHUM YKPaiHCbKUM NpodisemM MOKasHWMKM o( ;) NMOUYMHaOTL Pi3Ko 3poc-

TaTW 3 POCTOM LUBMAKOCTI pyXy Ha Konii 3 peiikamm UIC60, a BaroHa 3 npodinem
Konic ITM-73-02 TakoX i npwn pyci Ha Konii 3 peiikamu P65.

Takum YMHOM, OTpMMaHI pe3ynbTaTyh CBiAYaTh, L0 NpK pyci BaroHa 3 Biskamu
mogeni 18-7020 3i cTaHAapTHUMM NPOQINAMU Kofic (K YKpaiHCbKUM, TaK i €BPO-
NeNCbKMM) B KPUBOMIHIAHUX AiNSIHKaX KONiA 060X 3ani3HWUb Mae Micle iHTeHCK-
BHWIA rpebeHeBMA 3HOC KONIC, L0 3HWMXKYE PeCYPCHI MOKa3HWMKM KOMICHUX nap 3a
UMM Kputepiem. OKpim Toro, y focnigHoro saroHa 3 npodinem Konic S1002 HU3b-
KuiA 3anac CTINKOCTI Xo4y npwv pyci no Konii 3 eBponelicbkumun peiikammn UIC60.
Mpu BUKOpUCTaHHI Konic 3 npodinem ITM-73-02 iHTEHCMBHICTb 3HOCY rpebeHiB
Konic B KPMBONIHIMHUX AiNsHKaxX KoMl 060X 3aMi3HULUb HU3bKa, ane npu Lbomy
HENPUIAHATHI MOKa3HMKMN CTIKOCTI pyxy BaroHa Ha MpAMONIHIAHUX AiNSIHKAX KO-
nin. Cnig Big3HauMTK, WO NiABULLEHHSA 3anacy CTIKOCTI ekinaxa 3 Bi3KaMu Mo-
aeni 18-7020 MOXHa AOCATHYTY 3a paxXyHOK ONTMMI3aLii napaMeTpiB XO40BUX Ya-
CTWH, HanmpuKnag, B KOHCTPYKLitO Bi3Ka A0A4ATU NPYXHI efeMeHTU: ajanTtepu y
OYKCOBMX By3/1ax abo fiaroHasnbHi 38'a3KN MiXK 6iuHMMK pamamm [12].

MigBULWMTY eKcnayaTaliiHy CyMIiCHICTb YKPaiHCbKUX | €BPOMENCbKMX 3ani3-
HUYHMX TPaHCMOPTHUX MepeXK MOX/IMBO TaKOX 3a paxyHOK pO3poOKM HOBOroO
npoqinto Konic, akuii 61 3abe3nevyBaB BMCOKI MOKA3HUKM AUHAMIYHUX SKOCTEN
eKinaxis i 406Pi YMOBM X B3aEMOAIT 3 peiikamm SK Ha YKpaiHCbKUX, TaK i Ha €B-
PONEeNCbKMX 3aNi3HNLSX.

Mpu nobynosi hopMm HOBOro NPOQINO KoMic ypaxoByBasiaCb H13Ka 6a30BMX
BMMOT: KT Haxuiy po6o4oi rpaHi rpe6eHs noBuHeH OyTy JOCUTL BEMKUM 415
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6)

—e— npoinb konic S1002
—&— npodifib Koic CTaHAapTHWA
—&— npodinb konic ITM-73-02

a) — peiikn UIC60;
6) — peiiku P65

Puc. 4

3anobiraHHA CxXofy ekinaxy yepe3 BKOUEHHS KoJieca Ha peliky; NoBepXHs KaTaHHS
Koneca Mae 3abesnevyBaTy CTINKICTb pyxy ekinaxa; gopma ranteni 6ins 0CHOBM
rpebeHs Koneca NoBMHHA 3a6e3nevyBaTy CNPUAT/IMBI YMOBM BINUCYBaHHSA eKinaxa
Y KPUBONIHIAHI AiNAHKM KONiT. 3a BUXIAHWIA 6yN0 NPUIAHATO Npoginb 1TM-73-02.
Ha iioro ocHoBi No6yaoBaHO CiMENCTBO NPOQiniB 3 Pi3HUMU 3MiHaMK 06puCy Mo-
BEPXOHb KaTaHHs i ranteni. CtaBunacs 3agadya BMOOPY KOMMNPOMICHOrO BapiaHTa
MK NiABULLEHHAM 3anacy CTIKOCTI pyXy ekinaxa i 36epeXXeHHAM HU3bKOro rpe-
6eHeBOro 3HoCy Konic.

[ng KoXHOro BapiaHTa Mpoginto BUpiLLyBanacs 3afadva KOHTaKTy Konic Ta
PeioK, aHanizyBasmca napamMeTpy B3aeMOAIT, y TOMY YMC/i pO3MIpK Ta NOMOXKEHHS
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KOHTaKTHWUX NAsaM. TakoX NPOBOAWANCA PO3PaxyHKWN BMWCYBaHHS BaroHa 3 Taku-
MW Kofecamu B Kpyrosy Kpvy manoro pagiyca (R = 300 M) 3 HE3HOLLEHUMM Ta
3HOLUEHMMM 30BHILLHIMM peiikaMn Ta MOoro pyxy no npsiMmx AinsHKax Konii 3i
wenakocTamm Big 60 km/rog o 140 km/rog. O6paHWii KOMIPOMICHUIA BapiaHT
npodinto oTpmumas Hasy ITM-73EC.

Ha puc. 5 nokasaHO po3TallyBaHHA NASM KOHTaKTy Ha Kosecax 3 npoginem
ITM-73EC npu TUX e 3MIilLeHHsX, WO i Ha puc. 2, BiAHOCHO peiiok UIC60
(puc. 5, a)) i P65 (puc. 5, 6)). Ak 6aummo, rpebeHeBnin KOHTAKT Kofic 3 npodinem
ITM-73EC 3 o60oma peiikamn BiACYTHIl. MAsgMU KOHTaKTy y Konic 3 UMM npodi-
NeM Mpu BCiX 3MILLEHHAX 3HAX0AATLCA Ha MOBEPXHI KoYeHHs i (abo) Ha ranteni,
LLLO BifNOBifa€e MicLUsAM OCHOBHOIO 3HOCY KOfic Npum ekcnnyaTauii.
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a) — perikn UIC60;
6) — peiikn P65

Puc. 5

MopiBHSHHA CTINKOCTI pyxy eKinaxa 3 HOBMM MPoginem Konic i po3rnsHyTu-
MM paHille MoKasaHo Ha puc. 6, fie HaBeAeHO 3a1eXKHOCTI CepeAHbOKBaPaTUYHMX
BIAXUNEHb 0( ;) NOMEPEYHNX NPUCKOPeHb MATHMKIB Ky30Ba Bifj LUBUAKOCTI pyXy

MiBBaroHiB y NMOPOXXHbOMY CTaHi 3 MOCTIAHOK LUBMAKICTIO Ha MPAMMX AiNsHKax
KONii YKpaiHCbKUNX i EBPONENCbKNX 3ai3HNLb.

Ak 6a4mMmo, ekinax 3 Konecamu, Lo MatoTb npodine ITM-73EC, mae goctart-
HbO BMCOKY KPUTWYHY LUBUAKICTb (BIACYTHE pi3ke 3pocTaHHs o( yp,))-
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o(Yn).9
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6)

—&— npodinb konic S1002
—— npodinb KoNic CTaHAapTHWIA
—&— npodinb konic ITM-73-02
—O— npodpisib Konic ITM-73EC
a) — peinkun UIC60;
6) — peikn P65
Puc. 6

Ha pwvc. 7 HaBefjeHO 3aNeXHOCTI Bif CTyneHs 6GiYHOro 3Hocy peiiok P65
(puc. 7, a)) i UIC60 (puc. 7, 6)) MakcMMa/ibHUX 3Ha4YeHb rpebeHeBoro 3Hocy A Ha-
6iXKHMX Ha 30BHILLHIO PeliKy KOJiC HaBaHTaXKeHOro BaroHa 3 npoginem ITM-73EC
Ta AN NOPIBHAHHSA KOMIC 3i CTaHAAPTHUM YKPaiHCbKUM i €BPOMENCLKMM npodins-
MU, a TakoX i3 npodiinem ITM-73-02 npw pyci ekinaxka B KPYroBiil Kpusili pagiyca
300 m 3i weunakicTo 60 km/rog,.
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A, Dxim A, Dx/m

600 600

500 - 500 |

400 - 400 -

300 300 <
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a) 6)

—— npodinb Konic CTaHAAPTHMIA
—&— npoinb Kosic S1002
—&— npodinb Konic ITM-73-02
—O— npodinb konic ITM-73EC
a) — pevikm Pob;
6) — peiikn UIC60

Puc. 7

Ak 6auMMo, 3Ha4YeHHS MoKas3HMKa 3Hocy A o6ofa Koneca 3 npodyisnem
ITM-73EC y NOpiBHAHHI 3i CTaHAAPTHUM YKpaTHCLKUM npodinem y 2 — 2.5 pasu
HUXKYe Y BUNAAKY KOHTAKTY 3 HE3HOLLEHVMW peiikamu, Mano 3MiHIOETLCA 3 POCTOM
3HOCY GIYHOI rpaHi peinok i 3aInWaeTbCs HUWKYMM B 1,4 — 1,7 pasu npu makcuma-
NbHOMY 6i4HOMY 3HOCI (8 MM) peok.

Y nopiBHAHHI 3 npodinem koneca S1002 3Ha4eHHs MOKasHMKa 3HOCY Koseca 3
npotinem ITM-73EC pgewo 6inblue npyv KOHTaKTi 3 HE3HOLUEHUMW TO/I0BKaMM
peinok UIC60. Ane 3 pocTOM BEIMUYNHM BIYHOTO 3HOCY PEOK Liel NOKasHWK A ans
Koneca 3 npodinem S1002 cyTTEBO 3pOCTaAE, | BXE MOYMHAKOUN 3 Masioro 6i4HOro
3HOCY PelioK, NepeBuULLYE BifNOBigHe 3Ha4YeHHA A Ans Koneca 3 npodinem ITM-
73EC, pocaratoun pisHuLi y 2,5 — 3 pas3u npy 6i4HOMY 3HOCI peiioK 8 MM.

MpoBefeHO Po3paxyHKM i BUKOHAHO MOPIBHANBHWIA aHasli3 HOPMOBaHMX MOKa-
3HUKIB AMHAMIYHMX SKOCTei nmiBBaroHa 3 Biskamu Mogeni 18-7020, o6nagHaHMX
Konecamu 3 HoBUM npodiniem Konic ITM-73EC Ta po3rfgHyTUMUK paHiwe npodi-
NAMK, NPU AOrO pyci B NOPOXXHLOMY | HaBaHTaXXEHOMY CTaHax 3 MOCTIHOK LUBU-
AKicTio Big 60 km/rog fo 140 km/rog no npsammx AinsaHkax Konii 3 perikamu P65 i
UIC60. AHanizyBanuncsa 3aneXKHOCTi Bif LWBUAKOCTI pyxy MakCUMabHUX 3HaYeHb
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MOKa3HUKIB AMHAMIYHUX SIKOCTE BaroHa: BEPTWUKAaIbHUX 7. i FOPU3OHTa/IbHUX
nonepeuHnX Y MPUCKOpeHb N’ATHUKIB Ky30Ba B [ONSX NMPUCKOPEHHS BiIbHOrO
nafiHHA g, KoeiuieHTiB BEPTUKaILHOT ANHAMIKM Ky30Ba Kk Ta pamHUX cun H )

B [0/1IX CTaTUYHOr0 OCbOBOI0 HaBaHTaXEHHA Po.
PesynbTaT po3paxyHKiB MOKasanu, WO i Ha €BPOMNENCbKMX, | Ha BITYMSHAHUX
perkax AMHaMiuHi NOKa3HWKM BaroHa y BepTUKabHIA NAoWwmHI (7, Kax) HecyT-

TEBO 3a/1eXaThb Bif hopMM pO3rAsHYTUX NPOQiniB KOMIC i roN0OBOK PelioK, 3Haxo-
[ATbCA B fiana3oHi JOMYCTUMUX HOPMATUBHUX 3HAYeHb i, MepPeBaXKHO, HWXKYI 3a
rpaHnYHi 3Ha4YeHHA 19 400pOro Xo4y: B HaBaHTaXXEHOMY CTaHi NPW LUBUAKOCTAX
pyxy ekinaxa fo 140 km/rog, B MOPOXHLOMY — 10 120 Km/rog,

Haibinblw 4yyTAMBMUMK A0 3MiHWM NPOQINiB KOMIC € AMHAMIYHI NOKa3HUKK eKi-
naxka y ropu3oHTa/IbHIN NAOLWWMHI MPY AOF0 pycCi Y NOPOXHLOMY CTaHi. MokasHK-
Kn Yy, H p/PO 4N19 BUNaAKiB pyxy MiBBaroHa B MOPOXHbLOMY CTaHi Ha YKpaiHChb-

Kiii Konii npueegeHi Ha puc. 8 (peikn P65), Ha eBponeiicbKin Konii — Ha puc. 9
(peiikn UIC60).

Baummo, Lo y BMNafKy 3acTocyBaHHA Kosic 3 npodginem ITM-73EC gnHamiu-
Hi MNOKasHMKM BaroHa npu NiABULLEHMX LUBMAKOCTAX pyxy (6inbwmx 3a
125 km/rog) no Konii 3 perikamn P65 AeLo 3pocTatoTb Y NOPIBHAHHI 3 BUKOPWUC-
TaHHAM KOJIIC 3 YKPaiHCbKUM CTaHZAPTHUM MpodisieM, ane 3a/MLLatoTbCa HUXYe
rPaHNYHOrO AOMYCTUMOrO 3HAYeHHs Yy BCbOMY [ianas3oHi LUBMAKOCTER (4uB.
puc. 8). Mpu pyci no konii 3 peiikamm UIC60 NOPOXHBLOr0 BaHTaXXHOrO BaroHa
HaiAripLi guHamiyHi nokasHukn §, H p/Po npwn WBMAKOCTAX PYXY 6iNblUmX 3a

120 km/rof MatoTb MicLe Npu 3acTocyBaHHI Konic 3 npodinem S1002 i ITM-73-02.
Mpy BUKOPUCTaHHI KOJiC 3 NPOginamm yKpaiHCbKUM cTaHAapTHUM a6o ITM-73EC
ANHaMIYHI NOKa3HMKM BaroHa 6113bKi i Halikpalli (4uB. puc. 9).

BukopuctaHHa npodinto Konic ITM-73EC 3amicTb CTaHAApPTHOIO YKpariHCb-
KOro i €BPOMENCcbLKOro npodinis Mano BNAMBAE Ha AMHAMIYHI IKOCTI HaBaHTaXe-
HOro BaroHa y ropu3oHTasbHIlM NIOLWMHI NpK A0ro pyci No Konisix 3 perikamn P65
3i wenakocTamm o 140 km/rog, a 3 perikammn UIC60 — go 130 km/rog. Mpw noga-
NbLIOMY 3pOCTaHHI LWBMAKOCTI pyXy Mo Konii 3 perikamn UIC60 guHamiyHi nokas-
HWMKW BaroHa 3 HOBMM npodinem konic ITM-73EC € Kpawumu, HiXkK Npu BUKOPUC-
TaHHI npoginto S1002. B ycix BMNagKax NOKasHUKN Y He NepeBuLlytoTb aony-

CTUMI 3HaYeHHs, a H p/PO — rpaHWYHI 3HaYeHHs A4N15 BIAMIHHOIO Xo4y.
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Puc. 9

BucHoBOK: Po3po6neHO HOBWiIA 3HOCOCTIVKMIA Npoginb 0604a 3ani3HUYHOro
koneca ITM-73EC, npu 3aCTOCYBaHHI SIKOr0 Y BaHTaXXHWUX BaroHax 3 nepcnekTuB-
HUMKM Bi3KaMn mogeni 18-7020 B ymoBax CniflbHOI eKcnayatauil Ha YKpaiHCbKNX
Ta €BPONENCbKMX 3ai3HNLAX 33 NPOrHO3HUMW AaHUMK ByayThb 3abe3neyeHi BUCO-
Ki AUHaMiYHi AKOCTI eKinaxiB, a TaKoX MOKpaLeHi NOKasHMKM IXHbOT B3aEMOAIT 3
KOMi€to, Yy TOMY YMCAi 3i 3HOLLUEHUMMW pelikaMn LMX 3ai3HULb, L0 CNpUATAME
3HWKEHHIO rpe6eHeBoro 3HOCY KOJlic Ta MiABULLEHHIO TX PECYPCHUX NOKa3HUKIB 3a
LM KpUTEPIEM.
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