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MCCJIEJOBAHME BJUSAHUS TPOPUIIENA T'OJOBOK PEJILCOB HA
JUHAMMHUKY I'PY30BOI'O BATOHA ITPH EI'O JIBUKEHWU 11O
KPUBOJIMHEMHBIM YYACTKAM IIYTH

B nmaHHO# cTaThe paccMaTpHBaeTCs IE1eCO00Pa3HOCTh HCIOIb30BAHUS aCHMMETPUYHEIX IPOQUIeH romno-
BOK PEJIbCOB Ha KPHBOJMHEIHHBIX ydacTkax myTH. Llenbio 1aHHO# paboThl ObUT aHAIN3 BIHSHUS H3MEHEHHS PO-
(ueil roI0BOK BHYTPEHHETO M BHEIIHETO pelibca Ha MPOIeCChl KaueHHs KOJIECHBIX Map U JUHAMHYECKHe MoKa3a-
TeJM BaroHa IPH €ro JIBMKCHUH 10 KPUBOJIMHEHHBIM yyacTKaM IyTH. s 3TOro McHoib30Bajach MaTeMaTHye-
cKasl MOJIeNb JIBIDKEHUS TPY30BOTO BaroHa, KOTOpasl yYUThIBaJd TEOMETPHUECKHE MapaMeTphl KOHTAaKTUPYIOIIHX
HOBEPXHOCTEH U HpeaycMaTpyBajla BOZMOXKHOCTb 3aJ[aHHs PA3iIMYHBIX NMpoduiieii Konec U penbcoB. B kadectse
MeXaHH3Ma BIHMSHUS OPOQMIS TOJIOBKYU Pellbca Ha BIHCHIBAHHE TEIEKKH B KPUBOIMHEHHBIH yJacTOK IyTH pac-
CMOTpEHA BO3MOXKHOCTb U3MEHEHUsI PaJi1yca Ka4eHHs KOJIeca 3a CYET CMEICHHS TOUKH KOHTAKTa Kojleca U pellb-
ca. [l aTOrO B pacyerax NMPUMEHSUINCH HOBBIE aCHMMETPHYHBIE MPO(IIN PEIbCOB, KOTOPHIE 00ECIEeUNBAIOT
KOHTAaKT KOJIEC C BHEIIHUM PEJIbCOM MO MAaKCHMAaJbHO BO3MOXXHOMY paJMyCy Kad€HHUs, a ¢ BHYTPEHHHM — II0
MHHHMAaJBHOMY, YTO OOECHEeUMT Iydlllee BINCHIBAHHE TEISKKH B KpuBylo. Ilo pesymbraraM MOIEIMpPOBaHUS
HOCTPOCHBI 3aBUCHMOCTH JMHAMUYECKMX MOKa3aTelel Ipy30BOro BaroHa OT CKOPOCTU €ro ABHIKEHHs MO KPHUBO-
JIMHEHHBIM yJacTKaM IyTH C JBYMs BapHaHTaMH IPoQuiiel TOIOBOK pelnbcoB. PacueTs! mokasany, 9To MpH JBU-
XKEHHHU BaroHa Mo KPHBOJMHEIHOMY y4acTKy IMyTH C aCHMMETPHYHBIMU IPOQHIMHU FOJIOBOK PElIbCOB HaOII0/1a-
eTcsl yIyqllIeHHe ero AMHaMHYeCKUX Iokasareneil. [IpuMeHeHne acHMMETpHYHBIX NPOGHIEH TO3BOIUT JOCTHYD
YBEIMYCHHUS Pa3HOCTEH PaJycOB KaueHMs KOJEC IPH BIMCHIBAHUU B KPUBYIO, YTO MO3HTHBHO BIHACT KaK Ha
IIPOLIECCH B3aUMOJIEHCTBHS KoJleca U peNbca, Tak ¥ Ha INHAMUYeCKHe KadyecTBa BaroHa.

V naHiif cTaTTi pO3MILNAETHCS JOLINBHICTh BUKOPHCTAHHS aCHMETPHYHUX NPO(QUIIB TOJOBOK peloK Ha
KPHUBOJIHIHHUX IiSIHKAX Koiii. MeToro manoi po6oTu OyB aHali3 BIUIUBY 3MiHH MPOGITIB rOIOBOK BHYTPIIIHBOT
Ta 30BHIMIHBOI PEHKH Ha IPOLECH KOYEHHS KOJICHHX Map i JUHaMivHi IOKa3HUKH BaroHa IpH HOTo pyci 1o Kpu-
BOJIHIHUX AINSHKAX Kodii. /s bOro BUKOPUCTOBYBAIACS MaTeMaTH4YHa MOJEIb PyXy BaHTa)KHOIO BaroHa, ska
BpaxoByBaJla TEOMETPUYHI MMapaMeTpy KOHTAKTYIOUMX MOBEPXOHb 1 Hepenbadana MOXIMBICTh 3aBIaHHS Pi3HHX
npodiniB Koumic i peiiok. B skocTi MexaHi3My BIUTHBY MpO(iII0 TOJOBKH PEKH HA BIUCYBAaHHS Bi3Ka B KPHBOJI-
Hil{HY OIISHKY KOJMii pO3TIISTHYTO MOXKJIMBICTB 3MiHM pajiiyca KOYeHHs Kojeca 3a PaXyHOK 3MillleHHS TOUKH KOH-
TaKTy Kojeca i peiiku. Jljis 1poro B po3paxyHKax 3aCTOCOBYBAIIHCS HOBI aCHMETPHYHI MPodiii peiiok, ski 3a6e3-
[IEYYIOTh KOHTAKT KOJIC 3 30BHIIIHBOIO PEHKOIO 110 MAaKCHMAJIbHO MOXIJIHBOMY Pajiycy KOYEHHs, a 3 BHYTpill-
HBOIO — 10 MiHIMaJbHOMY, IO 3a0e3MeYnTh Kpallle BIMCYBAaHHS Bi3Ka B KPHUBY. 3a pe3yJIbTaTaMH MOJCITIOBAHHS
100yI0BaHO 3aJIEKHOCT] JMHAMIYHHX [TOKa3HUKIB BaHTa)KHOI'O BaroHa BiJl MIBUKOCTI HOTO pyXy IO KPUBOMTiHii-
HHUX AUTTHKAX KOii 3 ABOMAa BapiaHTaMu MPOQiiiB roMOBOK peifok. Po3paxyHKH Mmokasaid, IO MpU pyci BaroHa
10 KPMBOJIHIMHIM AUIMHII KOl 3 aCHMETPUYHHUMHU NMPO(QUIIMU TOJOBOK PEHOK CIIOCTEpIiraeThes MOJIMIICHHS
HOro TMHAMIYHHX IMOKAa3HHUKIB. 3aCTOCYBAHHS aCHMETPHYHHX HPOQLTIB JO3BOIUTH AOCATTH 301IbLICHHS Pi3HHII
paziyciB KOUeHHs KOJIc IIpH BIHCYBaHHI B KPHUBY, IO IIO3UTHBHO BIUIMBAaE SK Ha IPOIECH B3aeMOii koieca i
peiiku, Tak 1 Ha TMHAMIYHI SKOCTI BaroHa.

The present paper deals with advantages of asymmetric railhead profiles on the curved track. The research
under consideration has been aimed at analyzing the influence of introducing changes to railhead profiles of the
inner and outer rail on wheel sets rolling and dynamic parameters of the freight car running on the curved track.
For this purpose we used a mathematic model of the freight car motion, which took into consideration geometrical
parameters of contacting surfaces, with provision for setting various profiles of wheels and rails. The possibility of
changing the wheel rolling radius due to shifting the point of the wheel-rail contact is viewed as a mechanism of
the influence of the railhead profile on entering the curved track. New asymmetric railhead profiles have been
used ensuring the contact of wheels with the outer rail along the maximum rolling radius and with the inner rail
along the minimum admissible rolling radius, which allows a better entering the curve. According to the simula-
tion results the functional dependencies of dynamic parameters of the freight car on the speed of its movement
along the curved track with two versions of railhead profiles have been derived. The calculations demonstrated
that during the freight car movement along the curved track with asymmetric railhead profiles the improvement of
the dynamic parameters is registered. The use of asymmetric profiles would allow an increase in differences of the
wheel rolling radii while entering the curve, thus positively influencing both wheel/rail interactions and dynamic
performance of a freight car.

Knwouesvie cnosa: ounamuxa 2py306020 6a2oHa, ACUMMEMpPUiHble NPOPUIL
20J1060K peNbCos.
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MyTH pagnycoM 10 1 ThIC. METPOB, HO Ha OTACIBHBIX CIOXKHBIX YJacTKaxX, a TAaKKe
Ha MOIBE3AHBIX IMYTIX MPUMEHSIOTCS KPUBOJIMHEWHBIE BCTABKH IIYTH PAJAHYCOM OT
200 M [1]. IIpu nBWXEHHH TOABIMIKHOTO COCTaBa IO KPHBOJWHECWHBIM Y9acTKaM
MyTH MaJOr0 W CPETHETO pagnyca BO3HHUKAIOT 3HAYUTENHHBIC IOIOJIHUTEIbHBIE
CHJIBI COTIPOTHUBIIEHUS ABIKEHHUIO, BHI3BAHHBIE JAEWCTBHEM LEHTPOOEKHBIX CHI U
OCOOEHHOCTSIMH KOHTAaKTa KOJIECHBIX Iap C PeIbCaMy MPH WX BIMCHIBAHUH B KPH-
Bble. JTO MPHUBOIUT K BO3PACTAHUIO CHJI B3AaUMOJICHCTBHS KOHTAKTHOW TAPBI «KO-
JIECO — PENbC» U, KakK CIEACTBHE, K YBETMYECHUIO UX W3HOCOB M DHEPTEeTHUECKHUX
3aTpaT Ha TATY moe3noB. s KommeHcannu HEeHTPOOEKHBIX CHJ TPHUMEHSETCS
BO3BBIIIEHUE HAPYKHOTO PEbca, sl 00JIEeTYCHHS BIUCHIBAHNS B KPUBBIE UCITOIb-
3YIOTCSl KOJieca ¢ KOHWYecKor (hopmoit paboueil moBEepXHOCTH KaTaHUs, YTO I03-
BOJIIET TPOXOAMTH KOJIecaM 10 Hapy>KHOMY M BHYTPEHHEMY DENbCYy Pa3INIHbBIE
pacCTOSHUS 3a CYET Pa3HOCTEH JMaMETPOB KOJIEC B TOYKaX MX KOHTAKTOB C PEIlb-
camu. Uem BEIlIIE KOHYCHOCTh MOBEPXHOCTH KOJIEC, TEM Jierde MPONCXOAUT BITH-
ChIBaHHE KOJIECHOW TMapbl B KpUBBIEe Majoro paguyca. OqHaKo Mpu 3TOM yXyAlla-
IOTCS TMHAMHYECKHE ITOKa3aTel I  MOJBMKHOTO COCTaBa MPH JIBIKEHHUH TI0 MIPSIMO-
JUHEHHBIM y9acTKaM IyTH BCJIEJICTBHE BOSHHUKHOBEHHWS MHTEHCUBHBIX KOJIEOaHUI
BWIsSHUS. TakuM 00pa3oM, KOHYCHOCTh 00OJbEB KOJEC OrpaHUYHBAETCS HEO0OXO-
JTUMOCTBI0 O00ECTICUeHHUs] YCTOMYUBOCTH JBIDKEHUS DKUMAXKa Ha TPSIMOIMHEHHBIX
ydacTKax IMyTH W, KaK CIEJICTBHE, B KPUBBIX Majoro pagnyca OHa He JOCTaTOYHA
JUTSE CBOOOJTHOTO BIHMCHIBAHUSI KOJIECHBIX Map 0Oe3 mpockanb3biBaHusi. C pocTom
OTHOCHUTENFHBIX CKOPOCTEH MPOCKATB3BIBAHUS YBEIMUNUBAIOTCS CHIIBI KPHITA, TaK-
)K€ 3HAYUTENBHO YBEIIMYUBAIOTCS YTIIBI HAOETAHUS KOJIEC Ha PENbChI, 9YTO B COBO-
KYITHOCTH TIPUBOAWT K TIOBBINICHWIO MHTEHCHBHOCTH M3HOCOB TPEOHEH Kojec H
OOKOBBIX TTOBEPXHOCTEH PEITHCOB.

Llenpro JaHHOTO UCCIIEIOBAHUS SBIISIETCS aHAN3 BIUSHIS H3MEHEHUS TPOdH-
JIeil TOJIOBOK BHYTPEHHETO M BHEITHETO pPebCca Ha MPOIECCHl KaueHUS KOJIECHBIX
nap ¥ AWHAMAYECKUE MTOKA3aTeNd BaroHa MpHU €ro JBIKEHUH M0 KPUBOIHHEWHBIM
ydacTkaM myTd. Kak yxe ObU10 0TMEYeHO, BIUCHIBAHNE KOJIECHOW Maphl B KPUBYIO
OCYIIECTBIISIETCS 32 CYET KOHUYECKOH opmbl 0001beB Kosec. [lpu nBmkeHUN 1Mo
KPUBOIMHEHHOMY YYacTKy ITyTH IO JAEWCTBUEM BHEITHHUX CHJI IPOUCXOIUT TOTIe-
pedHOE CMeIeHNe KOJECHON Mapbl OTHOCHUTENIBHO MPOJIOIEHON OCH ITyTH, BCIE-
CTBHUE YEeTO CMEMIA0TCS] TOUYKA KOHTAKTOB KOJIEC C PElbCaMH: C HAPYKHBIM B CTO-
POHY YBEJIHMUYEHUS paguyca KaueHHs, a ¢ BHYTPEHHUM — yMeHbIneHus. [Ipu atom
pajanyc JyTd, OMHCHIBAEMOW ILIEHTPOM KOJIECHOW Maphl B IUIaHE, MOXET OBITh
oTpezielieH 10 MPOCTOH GopmyIe:

_r-S

R__1
Ar

1)
r7ie I — CpeiHuH pajnyc Kojieca, M; S — pacCTOSTHHE MEKAY TOYKaMU KOHTAKTa, M;
Ar — pa3HuLA PAIUYCOB KAYEHUS, M.

Paanyc koneca mo Kpyry KaTaHusi yMEHbBIIACTCS KaK BCIIEACTBUE N3HOCA, TAK U
nmpu 00TOYKaX KOJIECHBIX rnap, paCCTOAHUE MEXKAY TOUYKAMH KOHTAKTOB — BEJIMUMWHA
(hakTHUYECKU TIOCTOSIHHAS, TAaK KaK KOJieca JKECTKO 3aKPEIUICHBI Ha OCH, MOATOMY
paauyc Jyrd, ONMKCHIBAEMOM LEHTPOM KOJECHOW Mapbl, 3aBUCUT B OCHOBHOM OT
pasHUIBl pagyCcoB KadeHHs Kojec. PazHulla paanycoB KadeHUs! KOJIEC OTMpeAess-
eTCsl KOHMYHOCTBIO 000J1a ¥ CMEIIEHHEM KoJeca OTHOCHTENbHO penbca. [Ipu ka-
YCHHHU KOJICCHBIX IIap B KPHUBLIX CO CTaHAAPTHBIMU Hpoq)HHHMH PEIBCOB TOYKH
KOHTaKTOB PACIIOJIO0KEHBI BOJIM3M IEHTPAILHOW dacTh 0001neB Kosec (puc. 1 a),
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CJIeZIOBATENHLHO, PA3HUIA PATMYCOB KaueHHs OyJIeT MUHUMAIBHOW JlaXKe TPH Makx-
CHUMaJbHO BO3MOXKHOM IIOTIEPEYHOM CMEUICHUU KOJIeCa OTHOCHTEIILHO pelbca.
IMockoNbKy TOYKHM KOHTaKTOB KoJlieca M PENbca OIPEEISIOTCS COTJIACOBaHUEM
dbopm wx mpoduiert, To myTeM H3MeHeHHs (POopMBl PO TOJIOBKH pebca
MO>KHO M3MEHHTD PaInyChl KaueHus kouec (puc. 1 6).

Puc. 1

ITpu 3TOM HapyKHBIHA PEIbC KOHTAKTUPYET C KOJIECOM IO OOJIBIIEMY PaguycCy,
a BHYTPEHHUH — 10 MEHbBLIEMY, 3a CUET Yero KoJjiecHas napa 0oJjiee IIaBHO BXOIUT
B KPHBYIO.

PaccmoTtpum Gornee moApoOHO KOHTAKT KOJIEC U PENBCOB CO CTaHIAPTHBIM
npocdunem P65. Ha cetn »xene3HpIx JOopor YKpawHbI Ui BAarOHHBIX KOJIleC Hanbo-
Jiee MUPOKO HUCTONB3YIOTCS moBepxHocTH KaueHus o 'OCT 9036-88, AUNUT-Y3
u UTM-73 [2]. Ha puc. 2 moka3aHbl BO3MOXKHBIC KOHTaKThI KOJIEC C Pa3THIHBIMU
npodunsamMu 00607peB C ToNMOBKOW pembca P65 (a — mo I'OCT 9036-88, 6 —
JUUT-Y3, B — UTM-73). ToHKHE JIMHUM COSAMHSIOT TOYKH Ha [TOBEPXHOCTH KO-
Jieca U penbea, M0 KOTOPBIM MOXKET MPOMCXOAUTH CONPUKOCHOBEHHE KOHTAKTHPY-
IOLIMX ITOBEPXHOCTEH MPH Pa3IUUHBIX CMEIIEHHUIX KOJieca OTHOCUTEIBHO PeJibea.

Puc. 2

W3 ananm3a puc. 2 MOXHO cliejaTh BBIBOJ], YTO IPU KOHTAKTEe 000JIbEB KOJIEC,
ob6TouenHbIx o npodwisim 'OCT 9036-88 u AUUT-Y3, ¢ penscom P65 uckiro-
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YaeTcsl KOHTAKT 110 BBIKPYKKE KoJeca, IPU KOTOPOM JAOCTUIAeTCs] MaKCUMaJlbHbIH
panuyc KadeHus. B 3ToM ciydae 3a cueT M3MEHEHHUS (OPMBI TOJOBKH peibca
MO’KHO TOOMTBCS CMEIICHHUS 30HBI KOHTAKTa KOJIECA U PENbca B CTOPOHY BBIKPYIK-
KH{, 4TO OyZeT criocoOCTBOBATh YBEJINUYEHUIO PA3HOCTH PaluyCOB KadeHUS M JIyd-
IIEMy BIHCBIBAHUIO KOJIECHBIX NAp B KPHUBBIE Majoro u cpeaHero paauyca. Ilpu
3TOM HET HEOOXOAMMOCTH B YBEJIMYEHUH KOHHYHOCTH 00OIBEB KOJEC, KOTOpOE
MOJET MPUBECTH K CHIDKCHHMIO YCTOWYMBOCTU JABMKECHHUS 110 NMPSIMBIM y4acTKaM
nytd. IIpu ucnonp3oBaHUM KoJieC, OOTOYEHHBIX MO HW3HOCOCTOMKOMY IMpPOQHIII0
WUTM-73, koHTakT ¢ perabcoM P65 BO3MOXKEH 1O BBIKPYXKKE KoJeca, YTO CHoco0-
CTBYET BIIMCBHIBAHMIO KOJIECHBIX IAp B KPUBBIE, a, CIEIOBATEIbHO, CHUKECHUIO H3-
HOCOB KoJieC U penibcoB. CleyeT OTMETHTh, YTO KOHTAKT 110 BBIKPYXKKE JOCTHIa-
€TCsl TOJIBKO IPU MAaKCUMAJIbHBIX MONEPEUHBIX CMEIEHUAX KOJIECa OTHOCUTEIBHO
penbca, a B OCTANBHBIX CIIy4asx — I10 LIEHTPalIbHOM YacTu 00oaa koneca. [loatomy
n3MeHeHue (HopMbl NPOUIIA TOJOBKH PENbCa C LETIbI0 CMELICHHS 30Hbl KOHTAKTa
B CTOPOHY BBIKPYKKH KOJIECA MOXKET OKa3aTh NO3UTHUBHOE BIMSIHHE U HA MPOLECC
BIIMCBHIBAHUS KOJIECHOH Maphl ¢ 000bsIMH, 00TOUeHHBIMH 110 ITpoduiao UTM-73.

Jisl OLleHKH BIMSIHUSL CMELICHHS 30H KOHTAKTOB KOJIEC U PENIbCOB HAa JUHAMHU-
Ky IBIDKEHHSI KOJIECHOM Mapbl BBIIOJIHEHO MOZIEIMPOBAHUE IPOLEcCa KaueHHS
ONIMHOYHOW KOJIECHOW TMapel ¢ 000ABSIMH, OOTOYEHHHIMH 110 TPOQHITIO
I'OCT 9036-88, B kxpuBOI CO CTaHAAPTHBIM TpoduieM penscoB P65 u aByms Ba-
pHaHTaMH acCUMMeETpU4HBIX mpoduneld. Ha puc. 3 mpeacraBneH mokaszaTenb Tak
Ha3biBaeMON 3(QEeKTUBHONW KOHMYHOCTH, W3BECTHBIA mMoxa cokpameHueM RRD
(rolling radius difference) — 3aBuCUMOCTh pa3HOCTH PAJNYCOB Ka4y€HHs KOJEC OT
MOIIEPEYHOr0 CMEICHHS KOJIECHOM Mapsbl.
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BapuaHT 1 ——— BapuaHT 2

Puc. 3

W3 ananusa puc. 3 ciexyer, 4YTO HpU MOMEPEUHOM CMEIIEHHH KOJIEC OTHOCH-
TEJILHO PENIbCOB CO CTAaHJAapPTHBIM MPOoQUIIeM Ha BeTHMYUHY Ooiiee 6 MM Ha Hale-
raroiieM Ha pejbC KOJEeCe MMEET MECTO ABYXTOYEUHBIH KOHTAKT (BEPTHUKAJIbHAS
npsiMasi Ha rpaduke), nanpHellee CMENIeHne KoJieC IPUBOJUT K BCIOI3aHUIO HA
pelibe U CXOAY KosiecHO# mapsl. [Ipu cMeniennn Haberaromero kojieca 0ojiee 5 Mm
OTHOCHUTEIIFHO pellbca C MEePBbIM BAPHAHTOM aCHMMETPUYHBIX Mpoduiieil mpowuc-
XO0auT WHTEHCUBHBINA POCT PAa3HOCTU PAANYCOB KadyC€HUA KOJIEC, BBI3BaHHBIN KOH-
TAaKTOM 110 €I'0 BBIKPYKKE.
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[Ipu B3amMopeicTBUN KoJieca ¢ PEeIBCOM II0 BTOPOMY BapHaHTy aCUMMETPHU-
HBIX MPpOodUICH, Tak ke Kak U B cliydae peibca P65, IpUCyTCTBYET ABYXTOUYCUYHBIN
KOHTAaKT, OJTHAKO BTOpasi TOYKa KOHTAKTa MOSBISETCS NPX OOJBIIIEM CMEIICHHH, a,
CJIEIOBATEIHHO, M OOIBIIEH PA3HOCTH PaIyCOB KOJIEC KOJIECHON Maphl.

B xadectBe kpuTepHs 115 OLIEHKH BIUSHUSA PO TOIIOBKU Pellbca Ha MPo-
IIECC BITMCBIBAHUS OAMHOYHOI KOJIECHOW IMaphl B KPUBYIO BRIOpPAaH yroi HaOeraHUs
KoJieca Ha PenbC 0, KOTOPBIH XapaKTepU3UpPyeT MPOCTPAHCTBEHHOE MOJIOKEHUE
KOJIECHOHM Taphl OTHOCHUTENBHO peNbcoBOM Kkoiew. Ha pwuc. 4 mpuBemeHBI YTIIBI
HaOeraHus KoJec MPH ABMKEHUN OJMHOYHOU KOJICCHOH Maphl ¢ paBHOBECHOU CKO-
POCTBIO TIO KPUBOJIMHEHHOMY HJICANBHO TIIAKOMY Y9acTKy IyTd paamycoM 300 m
IUTS TPEX BapHUAHTOB MPO(UIIEH TOIOBOK PETHCOB.
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Puc. 4

[Ipu xauennu mo craHAapTHBIM penbcaM P65 yrom Haberanus 1ocTUraeT Mak-
CHUMAaJIbHOTO 3HAa4YeHHUs, YTO, KaK U MPEroaraiochk, BEI3BAHO HEJJOCTaTOYHON pa3-
HOCTBIO paJInycOB KaueHHUsI BHYTPEHHETO U Hapy»XHOro Kojieca. B mpouecce kaue-
HUS KOJIECHOU Mapbl IO pebcaM ¢ aCHMMETPHYHBIM NpoduiieM Mo nepBoMy Bapu-
aHTy HAOIOAAIOTCS KOJeOaHUs KOJIECHOH Mapbl OTHOCUTENHLHO TOJOXKEHUS pau-
aJIbHOM yCTaHOBKH (IIOTIEpEYHAast OCh KOJECHOW Maphl MPOXOJAUT Yepe3 IEHTP KpHU-
Bo#, a=0). [Ipu 3TOM cleyeT OTMETHUTD, YTO aMIUIHTYA dTUX KoJieOaHUl 3HAYH-
TEJBHO MEHbIIIEe 3HaYeHUH yriia HaberaHus KoJjieca MpH MCIOJIb30BaHUM CTAaHAAPT-
Horo npoduitst penbe P65. Ilpu kauyeHWn KOJNECHOH Mapbl MO pesibcaM ¢ aCHMMET-
PUYHBIM MTPOUIIEM IO BTOPOMY BapUaHTy YIIIbl HAOeTaHMsI OJM3KU K HYIIO H KO-
JIeCHasl Tmapa 3aHUMaeT IOJIOKEHHE PaJiuanbHON ycTaHOBKH. OIHAKO ClIelyeT OT-
METHTh, YTO TPH BTOPOM BapUaHTE ACHMMETPHYHBIX MPOQPHICH MPUCYTCTBYET
BTOpasi TOYKA KOHTaKTa B rpeOHEBOI 30HE, YTO MPHUBOJAUT K MHTEHCU(DUKAIMH 13-
HOCa KOHTAKTHOW TMapbl «KOJecOo — peibe». Takum o0pa3om, M3MEHEHHE (QOPMEI
npoduIls 1Mo JBYM BapHaHTaM MO3WTHBHO MOBIHSIIO HA TPOIECC B3aUMOIACHCTBHS
KOJIEC W PENBCOB IPH BIMCHIBAHWM KOJIECHOW Maphl B KPHWBOJIHWHEHHBIE yYaCTKH
MyTH.

st oneHKH 3P GEKTHBHOCTH HCIIOIH30BaHUS aCUMMETPUYHBIX poduie ro-
JIOBOK PEThCOB HA KEJIE3HBIX JIOPOTax BBHIMOJIHEHO MOJEINPOBAHNE ABMKEHUS
10 KPUBOJIMHEWHBIM YY9aCTKaM ITyTH IPY30BBIX BarOHOB C TUIIOBBIMU TeNEKKAMU U
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npopuisimu 06oabpeB kojiec mo I'OCT 9036-88 u AMUT-VY3, a Takke BaroHa c
KOMITJICKCHO MOJICPHU3UPOBAHHBIMU TEJIC)KKAMU W HM3HOCOCTOHKUM TpoduiieM
konec UTM-73. UccnenoBaioch ABM)KCHHE BaroHOB B T'PYKEHOM COCTOSTHHH CO
ckopoctsmu ot 40 mo 80 kM/4 B kpuBBIX paauyca 300 m. IlyTs paccmarpuBaiics ¢
penbcaMu CO CTaHAApTHBIM TpoduiieM rojioBok (P65) 1 ¢ acHMMETpUYIHBIM TIPO-
(huseM (BTOpOIt BapHaHT).

IlonyyeHHble pe3ynbTaThl OIPEACTABICHBI B BUAE 3aBUCUMOCTEN MOKa3aTenei
JUHAMUKH OT CKopocTeil nBmkeHus. Ha puc. 5 mpencraBieHbl pe3ysbTaThl A
BaroHa C KOMIUIEKCHO MOJEPHHU3UPOBAHHBIMU TEJIEKKaMHU W TPOHIeM KoJec
WUTM-73, a Ha puc. 6, 7 — ¢ npodpuaamu JUUT-Y3 u no 'OCT 9036-88 coorBet-
CTBEHHO (a — TOPH3OHTAIBbHBIE YCKOPEHHS IMATHUKA Ky30Ba B JOJSX YCKOPEHUS
CBOOOMHOTO TaieHus1, O — paMHBIEC CHIIBI B IOJISIX CTATHYECKOW OCEBOW HArpy3KH, B
— K03 UIMEHT 3armaca yCTOMYNBOCTH MTPOTUB CX0/1a KOJIEC C PENTbCOB; CILTONTHAS
JUHHS C KPYTIBIMA MapKepaMu — 3HAYSHHS 17151 aCHMMETPHYHBIX PO UIIel ToJo-
BOK, ITyHKTUPHAS C KBaJpaTHRIMUA MapKepamMu — i poduist P6S).
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Kak cienyer u3 aHaiu3a pUCYHKOB, IPUMEHEHUE aCUMMETPUYHOIO MpOohuiis
rOJIOBOK PEJIbCOB MO3BOJIAET YMEHBIIUTh 3HAUCHMUS PAMHBIX CHJI, KOTOphIE Iepe-
JAoTCs OT KOJIECHBIX IIap Ha paMy TEJIEXKKH, IIPU JBIKEHUM BaroHa 110 KpUBOJIU-
HEMHBIM ydacTKaM IyTu. HamOonbliee CHIKEHHE PAMHBIX CHJ 3a(UKCHPOBAHO
IpY ABWXEHUU BaroHa ¢ KOMIUIEKCHO MOJEPHU3UPOBAHHBIMU TEJEKKAMHU U IIPO-
tdbuneM xotec UTM-73, a HauMeHbIIee — I BaroHa CO CTaHIAPTHBIMHU TEIIeKKa-
Mu u npoduiem kojec mo I'OCT 9036-88.

IIpn mBwXeHHH BAaroHOB IO IIyTH C ACUMMETPUYHBIM HPOQUIEM DPEIHCOB
HaOOJaeTCsl TOBBIIeHHE Kod((dummenTa 3amaca yCTOHYMBOCTH TPOTHB CXOZa
KOJIEC C PENbCOB, KOTOPBIN SIBIISIETCS OCHOBHBIM IIOKa3aTesleM 0e30I1acCHOCTHU JIBU-
skeHus [3]. D10 00yCIIOBIEHO CHIDKEHHEM CHIT B3aMMOEWCTBUS, a TAK)XKE COTIIACO-
BaHHeM (GopM mpodmieit 000apEB KOJIEC H paCCMaTPHUBAEMBIX PEITBCOB.

OTMeTHM TaKxe, 4TO IPHU HCIIOIb30BAHUN aCUMMETPUYHBIX NPpOoduiIel penb-
COB HaOJIIOaeTCsA CHWKCHHE 3HAUYCHUN TOPU30HTAIBHBIX YCKOPEHUH ISITHUKA Ky-
30Ba Y BaroHOB C KOMIUIEKCHO MOIECPHM3MPOBAHHBIMH TENIEKKaMU M HpoQuieM
konec UTM-73. D10 o0BsICHSIETCS HaTHINEM OOKOBBIX CKOJIB3YHOB ITOCTOSIHHOTO
KOHTAKTa, KOTOPbIE MOBBIIAIOT YCTOWYMBOCTh IBMKeHUs. Ilpu nBumkeHuun cra-
JAPTHOM TelexKu (0e3 CKOJIBb3yHOB MOCTOSHHOTO KOHTAKTa) BOSHUKAIOT TIOTIeped-
HBIE KOJIeOaHUsI KOJECHBIX IMap, KOTOpble CHIKAIOT 3 (EKTUBHOCTh HCIIOE30Ba-
HUSl aCHMMETPHYHBIX Tpoduel penbcoB. Takum oOpazom, HanbOombmmii ddhdext
OT NPUMEHEHUS] aCUMMETPHUYHBIX HPOQUICH T'OJIOBOK PENbCOB MOXET OBbITH JO-
CTUTHYT NPH HAIMYMU B KOHCTPYKLMHU SKHUIIAXKHOH YacTH BaroHa 3J€MEHTOB, I10-
BBILIAIOIIUX YCTOWYUBOCTD IBUKCHUS.

BrimonnenHas oneHka BAMSHUSA NMpOo¢MIEH TONOBOK PElbCOB HA AMHAMHKY
Ipy30BOr0 BaroHa MpH €ro ABWXEHUU 10 KPUBOJMHEHHBIM Y4acTKaM IIyTH IOKa-
3aja, 4TO 3a CUeT MU3MEHEHMs (POPMBI FOJOBKU PEIbCa MOXKHO JAOCTHYD yBEJIHYe-
HUsI Pa3sHOCTEH paaMycoOB KaueHHs KOJIEC NPH BIHUCHIBAHWU B KPUBYIO, KOTOPOE
MO3UTUBHO BIHMSET KaK HA MPOLIECCH B3aMMOJICHCTBUS KOJeca U penbca, Tak U Ha
JUHAMHYECKHe KauyecTBa BaroHa.

1 IncTpykuis 3 ymamTyBaHHS Ta YTpUMaHHS Kouii 3ami3aump Ykpaian. HI1-0269: Bix 22.12.2010, Ne 427-11 - K.,
2011.-450 c.

2 IHCTpyKIIis 3 ormsmy, oOCTeXEHHs, pEMOHTY Ta (opMyBaHHsA BaroHHHX KomicHmx map: 1[B-I1JI-0062. — 3ats.
«Yxpaamizaumsa» 01.04.05 p. — Bua. odin. — K. : TOB «HBII Iomxirpadcepsicy, 2006. — 102 c.

3 HopMsl i1t pacdeTa W HMPOSKTHPOBAHHS BaroHOB kene3HbIX popor MIIC komenm 1520 MM (HecaMOXOJHBIX)
[Teker]: M. : TocHUMB — BHUMXKT, 1996. —319¢

VHCTHTYT TeXHUUECKOH MEXaHUKU Tomyueno 14.05.2015,
HanponansHoit akageMin HAyK YKpauHbl U B okoHuatenpHoM Bapuante 30.09.2015
T'ocynapcTBEHHOr0 KOCMHYECKOTO areHTCTBa Y KpauHbI,
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