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OIIEHKA TOPMO3HbBIX IYTEX 3JIEKTPOIIOE3/IA IIPU SKCTPEHHBIX
IMHEBMATHYECKOM U JIEKTPOITHEBMATUYECKOM TOPMOKEHUAX

Jlan KpaTkuii aHaIu3 pe3ylbTaTOB HCCIEIOBAHUS IIPOLECCa IKCTPEHHOTO TOPMOKEHHs CKOPOCTHOIO Iac-
Ca)KHPCKOTO M0e37ja HOBOro MOKOoNeHus. TopMO3Hast cucTeMa JKele3HOJOPOKHOTO ITOABIKHOTO COCTaBa — OJHA
U3 OCHOBHBIX CHCTEM, KOTOpBIE OTBEYAIOT 3a obecrieueHHe TpeOoBaHMil Oe3omacHOCTH ABIXKEHHA. Bompocam
MIOBBIIICHHS] TOPMO3HON 3(()EKTUBHOCTH MACCAKUPCKUX BarOHOB HOBOH KOHCTPYKIHH YACISIETCS 3HAYUTEILHOES
BHHMaHHE, YTO OOYCIJIOBJICHO YBEIHYEHHEM KaK OCEBOH HarpyskH, Tak M CKOPOCTH ABHKeHHs. B Hacrosiee
BpeMs IHPOKO MPUMEHSIOTCS JUCKOBBIE TOPMO3HBIE CUCTEMBI, 00€CIIEUNBAIOIINE BEICOKYIO TOPMO3HYIO 3 dek-
TUBHOCTB TIPH CKOpocTsix 160 km/u u Beime. Hambonee mepcrieKTHBHBIE BUIIBI JKEIE3HOIOPOXKHOTO TPAaHCIOPTa
JUISL TIEpEeBO3KU TaccakupoB Ha paccrosHus 500 — 700 kM — aT0 amekTponoesna. IIpoBenena oneHka mporecca
TOpMOXKeHUs1 3nekrponoesga OKpl “Tapnan”, sKkunaxu KOTOPOro oOOpyIoBaHbI 0€33a30pHBIMU CLEIHBIMU
YCTpPOICTBAMH U AUCKOBEIMH TOPMO3aMH, IPH DKCTPEHHBIX MHEBMATHYECKOM H JJICKTPOINHEBMATHYECKOM TOp-
MOKeHUsIX. B kauecTBe oiHOro U3 KputepreB 3Q(HEeKTHBHOCTH TOPMO30B M0€3/1a MPHHST TOPMO3HOM ITyTh. Tomy-
YEeHHBIC TEOPETHIECKUMH pPacueTaMH 3HAUCHHsI TOPMO3HBIX IyTeH 3IEKTPOIIOe3/ia IPY IKCTPEHHBIX MTHEBMaTHUe-
CKOM M 3JIEKTPOIIHEBMaTHUECKOM TOPMOXKEHHUAX HA TOPU30HTAJBHOI IIIOIAIKe HEe NIPEBBIIAIOT 3HAaUEHUH, ycTa-
HOBJICHHBIX TEXHHYECKHM 33JlaHHEM, U NMPAKTUYECKU COBHAIAIOT C JAHHBIMH XOMOBBIX TOPMO3HBIX HCIBITAHUI.
MakcuMaibHble 3HaUeHHs TOPMO3HBIX ITyTeH IPpU MHEBMATUYECKOM H JJIEKTPOITHEBMATHUYECKOM TOPMOMKEHHUSX C
HavyaJbHOH ckopocThio 160 kM/4 Ha cmycke ¢ ykiIoHOM 10 %o cormacyrorest ¢ TpeGOBaHMAMH HHCTPYKIHH IO
CHUTHAJIH3aIMH.

HaBezneno kopoTkuii aHami3 pe3ysbTaTiB JOCTIIHKEHb MPOIIECY eKCTPEHOTO TallbMyBaHHsI IIBUAKICHOTO Ta-
Ca)KHPCHKOTO MO13/1a HOBOTO MOKOJIIHHS. ['aJIbMiBHA CHCTEMa 3aTi3HHYHOTO PyXOMOTO CKJIaTy — OJHA 3 OCHOBHUX
cHCTeM, SKi BiAMOBIAIOThH 3a 3a0e3MmeyeHHs: BUMOT Oe3meku pyxy. [IUTaHHSIM ITiIBHILEHHS TaJbMIiBHOI e(eKTHB-
HOCTI NTaCa)XUPCHKUX BaroHiB HOBOI KOHCTPYKIIl HNPHIISETHCS 3HAYHA yBara, IO OOYMOBIEHO 30LNbIICHHSM
OCBOBOTO HABAaHTAXKEHHSI 1 IIBHIKOCTI PyXy. B TemepimHii yac miMpoko BUKOPHCTOBYIOTHCS IHCKOBI raibMiBHI
CHCTEMH, sKi 3a0e311eUyloTh BUCOKY ralbMiBHY €(eKTHBHICTh IpH IIBHAKOCTIX 160 xm/ron i Buime. Hait6inbmn
MEepPCIeKTHBHUN BHUJ 3aIIi3HUYHOTO TPAHCIOPTY AJIs MepeBe3eHHs macaxxupiB Ha Biactanb 500 — 700 kM — 1e
enektponoi3n. IIpoBeneHo oniHKy mponecy ransMyBaHHs enekTponoizna EKpl “Tapman”, exinmasi sikoro o6nan-
HAaHO JAMCKOBHMH FalIbMaMH, P €KCTPEHUX THEBMATHYHOMY i CJICKTPOITHEBMATHYHOMY rajbMyBaHHAX. OfHUM
i3 KpHUTepiiB e(heKTHBHOCTI TAJIbMIB 1013/1a IPHIHATO radbMiBHUH NUIIX. OTpUMaHi TEOPETHYHIMH PO3paxyHKa-
MM 3HAa4€HHs TaJlbMIBHUX IIUIIXIB €IEKTPOINOI3a IPHU EKCTPEHNX ITHEBMATHYHHX 1 €IEKTPOIHEBMATHYHHX allb-
MYBaHHSIX Ha TOPU30HTAJbHIH IUIOMAAIl HEe IIepeBHINYIOTh 3HAUYEHb, SIKi YCTAHOBJICHO TEXHIYHUM 3aBJaHHIM, Ta
IPaKTUYHO CIIBMAJAI0Th 3 JAHHMH XOJOBHX TalbMIBHHX BHIPOOYBaHb. MaKCHMaibHI 3Ha4Y€HHsS TaJbMiBHUX
NIIAXiB IPY THEBMaTHYHOMY 1 €JIEKTPOITHEBMAaTHYHOMY IaJJbMyBaHHSX 3 I0YAaTKOBOO IIBHAKicTIO 160 kM/roa Ha
ciycky 3 ykinoHoM 10 %o y3ro/kyroThes 3 BUMOraMH IHCTPYKIIii 3 CHrHai3aLjii.

A brief analysis of the results associated with studies of emergency braking a new-generation high-speed
passenger train is provided. The braking system of railway rolling stock is one of the main systems providing the
safe traffic. The problems of improvements in the braking effectiveness of the newly developed passenger cars
have received much consideration due to an increase in both an axial load and a speed of motion. At present the
disk braking systems providing an improved braking effectiveness at speeds of 160 km/h and more are in consid-
erable use. Electric trains are the most advanced types of railway transport to carry passengers by rail at range of
500-700 km. For emergency pneumatic and electric pneumatic braking the assessment of braking the EKp1 Tar-
pan electric train, vehicles of which are equipped with gap-free couplers and disk brakes, is made. The braking
distance is presented as a criterion of the effectiveness of train brakes. The predicted values of braking distances
of the electric train for emergency pneumatic and electric pneumatic braking on the horizontal ground do not
exceed the specified values, and agree practically with the data of running braking tests. Maximal values of brak-
ing distances for pneumatic and electric pneumatic braking at an initial speed of 160 km/h with a 10 %o slop are
in agree with the requirements of signaling instructions.

Knrwouesvie cnosa: snexmponoeso, skcmpenHoe mopmooicenue, dgpgdexmu-
6HOCMb THOPMO3ZHOU CUCHEMbL, OUCKO8blEe MOPMO3d, IKCHEPUMEHMANbHbIE UCCe-
008aHUs, MOPMOZHOU NYMb.

XKene3HoqOpOKHBIA TPAHCIIOPT 3aHUMAET BEAYLIEE MECTO B TPAHCIIOPTHOM
cooO1IeHn YKpanHbl, OCYIIECTBIISIS OCHOBHOM 00BEM IPY30BBIX U MACCAKHUPCKUX
nepeBo3ok. JKene3HOAOpOXKHBIE MEPEBO3KH TMACCAKUPOB COCTABISIIOT MOPSIKA
47,2 % Bcero maccaxxupoo0opoTa B CTpaHe.
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[IpuopureroM B 0OHOBJICHWHU MACCAKHPCKOTO MapKa JIOIKHO CTaTh obecreye-
HUE JKEJNE3HBIX JOPOr YKpawHbl TMOJBM)KHBIM COCTaBOM HOBOTO mMokosieHus. Oc-
HOBHBIE TPeOOBAaHHA K MEPCIEKTHBHOMY IMOJIBIKHOMY COCTaBY HAaIllpaBJICHBI Ha
TIOBBIIIICHUE €T0 CKOPOCTH JBIDKEHUS, HAZSKHOCTH M 0€30MaCHOCTH JBMIKCHHS, a
TaKk)ke Ha YMEHBIIICHHE 3aTpaT Ha COAepaHWe U CHIKEHHE HETaTHBHOTO BO3JICH-
CTBUS Ha OKPYKAIOIIYIO CPELy.

Hawnbonee mepcrieKTHBHBIE BUABI KEIE3HOJAOPOKHOTO TPAHCIIOPTa IS Tepe-
BO3KH maccaxupoB Ha paccrosaus 500 — 700 km — 3710 anmekrponoesna. [loesn
OKpl “Tapman”, pazpaboranusiii u co3nanubnii [IAO “KprokoBckuii BArOHOCTPO-
WTENbHBIA 3aBOJX~, OTIMYAETCS OT CYIIECTBYIOIIUX OJIEKTPOIIOE30B KOJEH
1520 MM, mpexxae BCero, CBOMM Ha3HAYCHHEM. DTO MEKPETHOHAIbHBIN MMOE3 I10-
BBITIICHHOW KOM(OPTHOCTH, COCTABIICHHBIN M3 BaroHOB Pa3jNYHON KIIACCHOCTH U
MIpeTHA3HAYCHHBIA MJI THEBHBIX IIEPEBO30K IMACCAXUPOB Ha paccrtosHus 600 —
800 kM co ckopocTbio 160 kM/4. JIByXCHCTEMHBII 3JEKTPOIIOE3]T COCTOUT U3 JICBS-
TH BaroHOB: JBYX TOJIOBHBIX M CEMH INPOMEXYTOYHBIX. BaroHsl 3iexkTponoesna
00opymoBaHbI 6€33a30pHBIMH CIETTHBIME ycTpoiicTBaMu bCY-4 ¢ moriomarmmumMu
anmapatamu P-2I1.

Brimonmuenune tpeboBannit Hopm asst pacdera u mpoeKTHPOBAHUS BarOHOB SIB-
TsieTCsl HEOOXOIMMBIM YCIIOBHEM OOecTiedeHrsI Oe301MacHOCTH IBIKEHUS, COXPaH-
HOCTH KHU3HU U 30POBbs JIFOJAEH, UMYIIECTBA U OKpyxarowel cpenbl. Kpome To-
ro, TIPU TIEPEBO3KE MACCAKUPOB TOJKHBI BBHITOIHATHCS TpeOOBaHU Mo oOecnede-
HUIO KOM(DOPTHOCTH, CBSI3aHHOW ¢ BUOPAIMSIMH, IITyMOM U TDIABHOCTBIO X0J1a DKH-
naxa. J[Ji1 OueHKH TMHaAMUYECKOU HArpy>KEHHOCTU KOHCTPYKLUI SKUIMaXKel HOBO-
r'0 TIOKOJICHHS B COCTaBE IMACCAXUPCKOTO MOe3/a B MPOIEcce IKCIUTyaTallui Heo0-
XOJTUMO TIPOBOJUTH HCCIIETOBAHUS MEPEXOIHBIX PEKUMOB IBHKCHHS JJIEKTPOIIO-
€3/10B, OIIPENEIATh YPOBHH YCHIINN, BOHUKAIONIUX B MEKBArOHHBIX COSAMHEHUSIX
SKUMAXKEH, TPOJOJIBHBIX YCKOPEHUM SKUMAaXKeH, a TaKKe TOPMO3HBIC IIyTH MOe3/1a
TIPH 33JJaHHBIX BUJIAX TOPMOKEHUH M HAYaJIbHOW CKOPOCTH TOPMOKEHHS COCTaBa.

Jns mccnemoBaHUS TEPEXOIHBIX PEXUMOB JIBIKEHHS CKOPOCTHOTO ITacca-
JKUPCKOTO TI0€3/]a, BaroHbl KOTOPOTO OOOPYZOBaHBI 0€33a30PHBIMH CIICTTHBIMHU
yCTpoiicTBaMH, pa3paboTaHbl MaTeMaTH4ecKas MOJelb, YYUTHIBAIOINAs OCOOCH-
HOCTH pPa0OThI MEKBAarOHHBIX COEIMHEHUN 1 BO3MOXKHOCTh BOSHHKHOBEHUS B KOH-
CTPYKIUSX 3KUMNaKeH ractudeckux aedopmanuii [1], u mporpaMmHoe obecrede-
HUeE.

TopMo3Has cucTemMa KeJIe3HOAOPOKHOTO TIOJIBUKHOTO COCTaBa — OJ{HA U3 OC-
HOBHBIX CHCTEM, KOTOpasl OTBEYaeT 3a olOecrieueHrne TpeOoBaHMI 0e30macHOCTH
JIBIKEeHHS. Bce TOKOMOTHBBI M OOJIBITMHCTBO BATOHOB YCTAPEBIINX KOHCTPYKIIUH
KaK MACCaKUPCKUX IOE3/I0B JIOKOMOTUBHOW TATH, TaK U DIIEKTPOIIOE3TI0B 000PY-
JTIOBAHBI KOJIOJIOYHBIMHA TOPMO3aMH.

[Ipr KOIOOYHOM TOPMOKEHWH TOPMO3HAS CHJIA CO3JAeTCA ITyTeM IMPIDKATHS
KOJIOZIOK K TIOBEPXHOCTH KaTaHWs KoJjieca. B 3TOM ciyyae TOPMO3HBIE CHIIBI IKH-
Makei BBIYHCIISIOTCS C UCIIOB30BaHUEM 3aBUCHMOCTH, IPUBEICHHON K YJIOOHOMY
JUIsl pacueTa Buny [2]:

(t-ty) M+cq.

FnI;)pM = K max

el Do "
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rae Cp,Cy,Cs — nocrosgHHele KOdGduuuenTsl; K. = KgaNgs — MakcuManbHas
CHJIa Ha)xaTus KOJOJMOK dkunaxa; K., — cuila HakaTHs KOJIOJOK Ha OCh DKMIIA-

Ka; Ngy, — YUCIIO OCEH dKMNaxa; ty; — BpeMs paclnpoCTpaHEHUs TOPMO3HOM BOJI-

HBI JIO0 | -TO BaroHa; V — CKOpPOCTb moe3zna (M/c); t,,t, —BpeMeHa HaIOIHEHUS

TOPMO3HBIX LIWJIMHAPOB TOJIOBHOTO U XBOCTOBOT'O BAaroHOB; N — YHCJIO SKUIa)KEH
B COCTaBe.

[Ipu onpenenennn TOpMO3HOW cuibl B dopmyine (1) mpuHUMArOTCS Clenyro-
mye 3HauYeHus Kod(QQUIMEHTOB: A1 KOMIO3MIMOHHBIX Konomok ¢; =0,18;
c, =417, c5 =20,85; nns uyrynHsix konojok ¢; = 0,054; ¢, =27,8; c; =5,56.

[oBbIIeHHEe CKOPOCTEH ABMKEHHS MACCAKUPCKUX MOE3J0B MPH KOJIOZOUHBIX
TOPMO3axX OTPaHUYEHO CHJIOW CLEMJICHUSI KOJIEC C PelbcaMi U HarpeBOM MOBEPX-
HOCTH KaTaHHUs Kojieca IMpU TOPMOXKeHUH. Upe3MepHBIN HarpeB MPOUCXOAUT Kak
JUISL 9yTYHHBIX, TaK U JJI51 KOMIIO3ULIMOHHBIX KOJOIOK.

[TosTOMY BOmMpOCaM MOBBILIEHUS! TOPMO3HON 3()(HEKTUBHOCTH MACCAKUPCKUX
BaroHOB HOBOUM KOHCTPYKIMHU yJeNsieTcs 3HaYUTEIbHOE BHUMAHHUE, YTO O0YCIOB-
JICHO YBEJIMYCHHEM OCEBOW HAarpy3Ku M CKOPOCTH JBIKEeHUS [3].

B HacTosiiee BpeMsi IMPOKO MPUMEHSIOTCS TUCKOBBIE TOPMO3HBIC CHCTEMBI,
o0ecreYnBalolIye BEICOKYI0 TOPMO3HYIO 3P PEKTUBHOCTD TIPU CKOPOCTSIX 160 KMm/4
u Bhie. B pabore [4] TeopeTHYECKUMH U SKCTIEPUMEHTATbHBIMU UCCIICIOBAHUSIMU
MOKa3aHo, YTO HWCIOJIb30BaHHE JMCKOBBIX TOPMO3HBIX CHUCTEM IO CPaBHEHUIO C
KOJIOZIOYHBIM TOPMO30M ITO3BOJISIET:

— peanu3oBath OoJiee TABHOE 3aMe/IJICHHE BaroHa;

— COXpaHATh CTaOMIIbHOE 3HAaYeHHE KOA(PPHUIMEHTa TPEHHS 3a BeCh Mepu-
0]l TOPMO>KCHHS;

— YMEHBUINTh CHITy HaXKaTHs, MIPUBEJCHHYIO K TIOBEPXHOCTH KaTaHHs KO-
aeca.

OnHUM W3 HEJOCTATKOB AMCKOBOTO TOPMO3a SBIISIETCS OTCYTCTBHE OYMUCTKH
MOBEPXHOCTH KaTaHWs Kojieca, YTO Ha 3arps3HEHHBIX peNbcax IPHBOAUT K
YMEHBIIIEHUIO CHJTBI CLETUICHHS U TOBBIIICHUIO BEPOSTHOCTH BO3HHKHOBEHHS 1032,

B TopMO3HBEIX cucTeMax IMOJIBMKHOTO COCTaBa KEJEe3HBIX JIOPOT B OCHOBHOM
MPUMEHSIFOTCSL THEBMAaTHYeCKUe (PUKIIMOHHBIE TOPMO3HBIE CUCTEMBI, B KOTOPBIX
peanu3anys TOPMO3HOHM CHIIBI OCYHIECTBISETCS (PUKIMOHHOW TMapod JHCK —
HaKJIaJIKa WM KOJIoJIKa — KoJieco. BakHelinee TpeboBaHue K (PUKIIHOHHON mape
— 370 obecrnieueHre CTaOMIILHOTO 3HAYEHUs] KOO QHUIMEHTa TPEHHsI B HIMPOKOM
JIara3oHe U3MEHEHHs TEMIIEPATyp U CKOPOCTH JBMKCHUS IIPH TOPMOKEHHH, TaK
KaK BBICOKHE 3HAYCHHUS YKa3aHHOTO KO3 (UIIMEHTa MOTYT IIPUBECTH K 103y U Tep-
MOMEXaHUYECKUM TIOBPEKICHUSIM KoJieca, HU3KUE — K HeI0CTATOYHOW TOPMO3HOM
saddexruBroctu [5]. TopMo3Has cuiia OcH ISt JUCKOBOTO TOPMO3a OMPEIeIIsIeTCsI
BhIpaKeHUEM [6]

d
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=K

rae K — pacueTHas cuia HaXaTHs TOPMO3HBIX HAKIAI0K HA TOPMO3HBIC UCKH
OHOMH KOJIECHOM Tapbl; @y, — KOOQ(GHUIUMEHT TPEHHSI KOIOJIOK O AMCKH, KOTOPbIi

SIBIIICTCS IIOCTOSIHHOM BeHH‘lHHOﬁ; d - AUaMCTPp TOPMO3HBIX HAKJIAIOK; Dk -
AUaMCTpP KOJICCAa SKUIIAXKA.
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B moe3nax cKOpOCTHOTO JABM)KEHHS AOIMOIHUTENHFHO K THUCKOBBIM TOPMO3aM
HCITOJIB3YIOTCSl DJICKTPOMArHUTHBIE pelbcoBbie Topmosa (OMPT). JleicTBUTENb-
HBI€ 3HAYEHHS TOPMO3HOHM CHIIBI TOJYYEHBI B PE3yNbTaTe HATYpHBIX WCIBITAHUI
MOJIBIKHOTO cOcTaBa, obopynoBanHoro OMPT. @opMyisl st onpeaesieHus Top-
MO3HO# cuitbl Fyyy (H) BBIBEICHBI B 3aBUCHMOCTH OT CKOPOCTH JIBIDKCHUS [ 7]

1564-10%e 0 VvV v <20:
1,212 -10%e7%0% v 20 <v <200,

FE

ampm

rie V — CKOPOCTh JIBUKCHHS dKUTIAKA (KM/4).
[Ipu uccnenoBaHUU NEPEXOTHBIX PEKUMOB JBHKCHUS YUUTHIBACTCS OCHOBHOE
CONPOTHUBIICHUE MOCTYIATEILHOMY ABHXKEHHIO | -T0 dKHITaKa

W, =m;gwp;,

rae Wp; — YIEIbHOE CONpPOTHBIICHHE NBIKCHWIO |-ro skmmaxa (H/xH), m; —

Macca | -ro sKumnaxa, g — yCKOpeHHue CBOOOJHOTO MaICHUSL.
®opmyna s pacyeTa Wy HMacCaXXMPCKOTO LEIbHOMETAJUIMYECKOTO BaroHa

Ha POJIMKOBBIX MOANIMITHHKAX UMeeT BU/ [6]

8+0,18 v, +0,003v?
0,1q9

WOi =O,7+

IJe V;— CKOPOCTb ABWKCHHS | -TO dKHIaxa (KM/4); (o — Harpyska Ha oChb | -TO

skumaxa (kH).

Jnst onenkn 3¢pPexTHBHOCTH TOPMO3HON crucTeMBbI anekTpornoe3na IKpl mpo-
BE/ICHbI XOJIOBBIC TOPMO3HBIC HCIIBITAHUS BJICKTPOMOE37a Ha MPSIMBIX TOPH30H-
TaIBHBIX ydacTkax myTd [8]. B dacTHOCTH, OBUTH IPOBEACHBI UCIBITAHUS TAKHX
BUJIOB TOPMOXKEHHSI SJICKTPOITIOE3/1a, KaK SKCTPEHHBIC MTHEBMATHYECKOE U HJIEKTPO-
MHEBMATHYECKOE TOPMOXKEHUs. J[Js1 COMOCTaBICHUSI MAHHBIX HCIBITAHUN C pe-
3yJIETATAMU TEOPETHUYECKUX PACUCTOB HCCIEAYEM MPOIECC IKCTPEHHOTO TOPMO-
eHus anektporoe3ga IKpl Ha TOPH30HTANBHON IUIOIIAIKE ITyTEM HCIIOJIb30Ba-
HUSI pa3pabOTaHHBIX MAaTEMATHYECKHX MOJEIeH W MPOrpaMMHOIO OOeCIeUYeHUs.
Cxema ¢opMupoBaHHs dyeKTporoesfa ciedyromas [9]: ronoBHOW Barox
(62-7066), Baron mepBoro kiacca (62-7067), Baron Broporo kiacca (62-7068),
BaroH BTOPOTO Kjacca ¢ 0apoM M MECTaMH Jis MEPEeBO3KH MAacCaXUPOB B MHBA-
JTUIHBIX Kossickax (62-7069), Baron tpethero kimacca (62-7070), nBa BaroHa BTO-
poro kiacca (62-7068), BaroH mepBoro kiacca (62-7067), XBOCTOBOH BaroH
(62-7066). dauHa TOIOBHOTO BaroHa IO OCSM CILENOK cocTtasisgeT 20,42 M, AIHHA
poMexXyTouHOro — 26,696 M. O6mas macca moe3na — 608,28 .

B Ta6n. 1 mpuBeseHBI 3HAYCHUS MACCOBBIX XapaKTEPUCTHK COOTBETCTBEHHO
MOPOKHUX U TPYKEHBIX BArOHOB JJISI YKa3aHHBIX MOJIEJIe BArOHOB AJIEKTPOIIOe31a
3Kpl [10, 11].
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Tabmuma 1

Mopnens Ba- [KomnuectBo  [Macca Tapbl Macca 3arpyxen- (CymmapHas

roHa BaroHOB 0JIHOTO BaroHa, T [HOTO BaroHa, T Macca, T
62-7066 2 78,92 80,92 161,84
62-7067 2 53,66 60,06 120,12
62-7068 3 54,62 64,02 192,05
62-7069 1 56,84 65,24 65,24
62-7070 1 57,93 65,03 65,03

IIpy BBHINONHEHUN YHCIEHHBIX PAcU€TOB KECTKOCTh MEKBAarOHHOTO COEIUHE-
HUS TIpY Harpy3Ke B CiIy4ae OMIMHEHHON ammpoKCHMAalH{ CHIIOBOW XapaKTepH-
CTHKH TIOTJIOIIAIOIIETO ammapaTa COCTaBIIsieT Ha TmepBoM ydactke 3,7 MH/M, Ha
BTOpOoM — 14,44 MH/M, 11 COOTBETCTBEHHO TIEPEMEIICHISI ITOTIIOIIAIOIINX arapa-
TOB C y4YETOM YOPYTOCTH KOHCTpyKImu BaroHa cocTaBisitor 0,108 m u 0,15 m.
KecTrkocTh KOHCTPYKITMHM BaroHa mpuHsATa paBHOW 52 MH/M. Cuina 3akpeITHs TI0-
[IOLIAIOIIUX AMapaToB U COOTBETCTBYIOLIEE NepeMenieHre cocTasisitoT 1| MH u
0,15 M. KosdhdpummeHT Bs3KOTO CONMpOTHBIIEHUS Ne()OPMHUPOBAHUIO COCTUHEHHS
pasen 0,3 MH:c/m, ko3 unment HeoOparumoro mornomeHus saeprun — 0,6. 1o
cymectByroimm Hopmam (I'OCT P 53076-2008) [12] rooBHO# BaroH 3JaeKTpoIo-
€3]1a paCCUUTHIBACTCS HA CUIIBI CKATHUS U pacTsbkeHus 2,5 MH, npoMeKyToUuHbIi —
2 MH.

Juana3zoH M3MEHEHHs MapaMeTPOB AMCKOBOIO TOPMOXKEHHMs, COIVIACHO pado-
tam [8, 13 — 15], nmpuBeneH B Tadu. 2.

Tabmuma 2
B Cuila HaKaTus Top-Bp oM HaHOH-Koaq)(bMuHeHT
U] TUCKOBOTO TOPMO- HECHUS TOPMO3-
CHIS MO3HBIX ~ HAKNANOK| - TPCHHS HAKJIaJKH
Ha och, MH . ’l1 qucKa
[TneBMaTuueckoe _ _ 0,35000 —
0,07147 - 0,07500 | 5,0-7,0 0.38052
DNIeKTpOITHEBMAaTHYE- _ B 0,35000 —
oo 0,07147 -0,07500 | 1,5-3,5 0.38052

Ilpu mpoBeaeHUM pacdeToB OBLIM BBHIOPAHBI CIEAYIOIIME HapaMeTphl: CHila
Ha)KaTUsl TOPMO3HBIX HAaKJIAJOK Ha OCh KOJIECHOH Mapbl OAMHAKOBAas KaK IPH
[THEBMAaTHYECKOM, TaK M DSJEKTPOIHEBMATHYECKOM TOPMOKEHHMSX U paBHA
0,075 MH; xo>thdunmenT Tpenus Haxmagku u aucka cocrasiser 0,38052; Bpems
HATOJHEHUsI TOPMO3HBIX LMIMHAPOB — COOTBETCTBEHHO MJISI IMHEBMAaTHYECKOTO
TOPMOKEHUA 5,7 ¢, A AIEeKTpoIHeBMaTnyeckoro 1,5 ¢. PacuetHble panuycsl Ko-
Jiec 10 KPYr'y KaTaHus IJisl TOJIOBHOTO U MIPOMEKYTOYHBIX BarOHOB JUISI HOBBIX KO-
nec paBubl 0,479 M, paanychl TPEHUs] TOPMO3HBIX JTUCKOB COCTABISIIOT COOTBET-
CTBEHHO U1 ToJoBHOTO BaroHa 0,322 M, mis npomexyrounoro 0,233 m. Hccie-
JOBaHUsI TPOBOJMIIUCH B AMANa30HE U3MEHeHHs ckopocteit ot 10 1o 160 km/4.

B kauectBe kpurepus 3QpGEeKTHBHOCTH TOPMO30B I0€3/1a MPUHAT TOPMO3HON
MyTh.

Ha puc.1 u puc.2 npuBeneHsl 3aBUCUMOCTU TOPMO3HBIX IyTed X, OT
Ha4YaJIbHOW CKOPOCTH TOPMOXXKEHHS V B CIy4dae 3KCTPEHHBIX ITHEBMATHYECKOTO
(puc. 1) u aneKTpOomHEBMAaTHIECKOTO (pUC. 2) TOPMOKEHUH 3JIEKTPONoe31a Ha To-
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pu3oHTaNBHOM muTomaake. CruionrHas U MapKepHasi TWHUHM Ha PUCYHKaX COOTBET-
CTBYIOT pe3yJbTaTaM, MOJyYeHHBIM IIyTEM YMCICHHOTO MOJEIMPOBAaHUS U JKCIIe-
PUMEHTAIBHO.

Xm, M
14N

- 7

Koo

oo

18 160 U KM/Y

0 0o W MO 1D W W KM
Puc. 2

AHanu3 pe3ysbTaToOB pacueTa IMpolecca TOPMOXKEHHS JIEKTPOIoe3aa IMoKa-
3aJ1, YTO TOPMO3HBIE IYTH MIEKTPOIOE3/]a HA TOPU3OHTAIBHON TUIOIIAAKE IIPH IKC-
TPEHHBIX IMHEBMATUYECKOM M 3JIEKTPOINHEBMATHYECKOM TOPMOXKEHHUSX HE MPEBBI-
maroT 3HadeHuil 1300 M, yCTaHOBIEHHBIX TEXHUYECKUM 3aJaHHEM ISl CKOPOCTHU
160 xkm/u [8]. TTomydyeHo xopoliiee COrIaCOBaHUE PE3yJbTaTOB YUCICHHBIX pacye-
TOB C JIAHHBIMHU JKCIIEPHMEHTAJIBbHBIX HCCIeI0BaHui [8] U pacueTHhIMU 3HAYCHU-
SIMH TOPMO3HBIX ITyTEH, MOJy4YEeHHBIMU B padoTe [16].

Kpome Toro, mms cxopocrerr 46,68 km/u, 48 km/4, 58,3 km/a u 63,42 kM/4
IKCTIIEPUMEHTAIILHO MPH SKCTPEHHOM ITHEBMATHYECKOM TOPMOXXEHHUHU ONPEAEIICHBI
3HAYEHUS! TOPMO3HBIX IyTeH, KOTOpPbhIE COCTaBHJIM COOTBETCTBEHHO 137,4 Mm;
144 m; 201 m; 232 M [8]. Pesynbrarhl MPOBEICHHBIX PACUYETOB TOPMO3HBIX IyTEi
JUIsl YKa3aHHBIX CKOPOCTEH 3KCTPEHHOIO MHEBMATHYECKOT0 TOPMOKEHHUS IEKTPO-
10e3/1a MOJTHOCTHIO COBMAJAIOT C JaHHBIMH SKCIIEPUMEHTA.

VYder cun conpoTHBIICHUS ABIKEHHIO SKHUIIAXKEH IIEKTPOIIoe3a B Mpolecce
TOPMOXKECHUSI HE3HAYUTEIBHO BIIMSET HAa 3HAYEHUS] TOPMO3HBIX MYTEH, YTO CBSI3aHO
C TEM, YTO 3HAYEHHUs] CHJI CONPOTHBIICHUS IBWKEHUIO Maibl. Tak Ui CKOpPOCTH
TopMOokeHus1 160 KM/4 cujla CONPOTUBIIEHHUS! ABHXEHHIO T'OJOBHOI'O BaroHa coO-
crasnser 5,2 kH, ans cxkopoctu Topmoxenust 10 km/a — 1 kH. J{ns npomexytou-
HBIX BaroHOB 3HAYEHUS CHUJI CONPOTHUBIIEHHs emie MeHblie. ConpoTHBICHHE TO-
CTYHaTeIbHOMY IBM)KEHHUIO 1LIEI1ecO00pa3HO YUMTHIBATh MPH MCCIIEIOBAHUU JIBU-
JKEHHMS 110€3/1a Ha yJacTKe IMyTH OOJBIION MPOTSHKEHHOCTH C YepeoBaHUEM Iepe-
XOJHBIX peKUMOB [17]. [lnsi HArNSTHOCTH BIMSHHUE CHJI CONPOTHBIICHUS HA 3HAaYe-
HUsI TOPMO3HBIX IyTE€H NPH 3IEKTPOITHEBMATHUYECKOM 3KCTPEHHOM TOPMOXKEHUH
nokaszaHo Ha puc. 3. Jluauu 1 1 2 cOOTBETCTBYIOT 3aBUCUMOCTH TOPMO3HOT'O IIyTH
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OT HAYaJIBbHON CKOPOCTH TPH IIEKTPOIMTHEBMATHUYECKOM TOPMOXKEHHUHU 3JIEKTPOIIO-
e3na 0e3 ydeTa M ¢ y4eTOM CHJI CONTPOTUBIICHUS ABMKEHUIO.

Xm, M

1200 +
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200+

(0 20 40 60 SO 100 120 140 160 v.EM/Y

Puc. 3

3Ha4yeHUs TOPMO3HBIX IyTeH SJIEKTpPOonoe3ga Ha HOPMHUPOBAHHBIX CITyCKax
6 %o 1 10 %o npu 3KCTpEeHHOM TOpMOXKeHUH A1 ckopocted 100, 140, u 160 km/u
JIOJDKHBI OBITH MEHBIIIE MAKCUMAaIIbHO JIOIMYCTUMBIX 3HaYeHUH coTjacHO TpeOoBa-
M “THeTpykuii 3 curnanmizarnii...” [18].

Hccnemxyem TopMOXeHHE DIIEKTPONOE3a Ha CIYCKaxX C yriaMy yKIOHOB, CO-
crapmsitomiuMu 6 %o 1 10 %o. Ha puc. 4 npuBeneHbI 3aBUCUMOCTH TOPMO3HBIX Y-
Tel OT HaYalbHOH CKOPOCTH TOPMOXKEHHS DJIEKTPOINOE3/ia MpH €ro JBMKCHUH Ha
cnycke ¢ ykiIoHOM 10 %o. JluaMu 1 1 2 COOTBETCTBYIOT 3HAUEHHSM TOPMO3HBIX
MyTeH, MOMyYeHHBIM MIPH SKCTPEHHOM THEBMaTHYECKOM TOPMOXKEHHH cocTaBa 0e3
yueta (IUHUU 1) ¥ ¢ y4eTOM (JIMHHUS 2) OCHOBHOT'O CONPOTHBIICHUS IBUKEHUIO TIPH
TOpMOXeHnH noe3aa. JInanu 3 u 4 COOTBETCTBYIOT 3HAYCHUSIM TOPMO3HBIX MyTEH,
MOJYYEHHBIM COOTBETCTBEHHO HPH IKCTPEHHOM 3JICKTPOITHEBMATHYECKOM TOPMO-
KEHUU COCTaBa COOTBETCTBEHHO Oe3 ydera (JuHUA 3) W ¢ yueroMm (imHHS 4) Oc-
HOBHOTO COIIPOTHBIICHHS ABHKECHHUIO.

Xm, N

Puc. 4

AHanmm3 TOJyYeHHBIX Pe3ybTAaTOB MMOKa3all, YTO MaKCHMalbHbIC 3HAYCHUS
TOPMO3HBIX MyTEH MPH MHEBMATUYECKOM TOPMOXKECHHH T10€3/1a ¢ HaYallbHOU CKO-
pocthio 160 kM/4 Ha crycke ¢ ykiaoHamu 6 %o 1 10 %o coCTaBIISIIOT COOTBETCTBEH-
HO 1278 M u 1400 M, uto cornacyercsi ¢ TpeboBaHusIMU “THCTpYKIIii 3 cHrHami3a-
mii...” [18].

Takum 00pa3oM, TPOBEJICHBI HCCIIEJOBAHUS MPOIECCOB IKCTPCHHBIX ITHEBMa-
TUYECKOTO W DIIEKTPOITHEBMATHYECKOTO TOPMOXeHH anektpomoedna OKpl.
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OrmpeneneHbl 3aBUCHMOCTH 3HAYCHUH TOPMO3HBIX ITyTEH OT HAaYaJbHON CKOPOCTH
TOPMOKEHHUS. 3HAYEHUS TOPMO3HBIX IIyTEH, MOIYYCHHBIE DPACUETHBIM ITyTEM,
MPAKTHYECKH COBIANAIOT C DKCIIEPUMEHTAIBFHBIMU JAHHBIMHU XOJ0BBIX TOPMO3HBIX
HCTIBITAHU.
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