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TOPMOKEHHE IOE3IA METPO ITPH HEAOCTATOYHOM TOPMO3HOMI
9PP®EKTHUBHOCTH JIEKTPOINHAMUYECKOI'O TOPMO3A

Ilpuseden anzopumm onpedenenus 6K1a0a 6 MOpMO3HYI0 IPdexkmusHocns no-
€30a Mempo 31eKMPOOUHAMUYECKO20 U RHEGMAMUYECKO20 MOPMO306 RPU UX COBMECHIHOM
Oeiicmeuu.

OCHOBHBIM TOPMO30M IPH PETYIHUPOBOUYHBIX H CITY)KEOHBIX TOPMOXKEHHSX TI0€3-
Jla METPO SABJIAETCS IEKTPOAHHAMHYECKHH TOpMO3 (TOPMOKEHHE TATOBBIMH JBHraTelIs-
mH). TopMo3Has 3 HeKTHBHOCTD MEKTPONHHAMUYECKOTO TOPMO3a 3aBHCHT OT MOIIHOCTH
JBHraTesied ¥ MX SJIEKTPHYECKUX XapaKTepUCTHK. B cBOIO ouepenp TATOBBIE XapaKTepHc-
TUKH 3JICKTPOABUraTeied BaroHOB METPO BBIOHPAIOT B TOM YHKCJIe HCXOMS U3 JOITYCTHMOIO
K03 }HUIHEHTa CLEIUICHH KoJleca C PeIbcOM, UTO 00YyCIIOBIEHO HEOOXOMHMOCTBIO MPE/-
yIpeKaeHHs OyKCOBaHUS KOJNIECHBIX Nap OTHOCHTENIBHO peibca. YKa3aHHbIe OrpaHHYEeHHs
NPy ONpENENICHHBIX YCJIOBHAX (3arpy3ka BaroHa, CKOPOCTb, BEIMYHHA YKJIOHA M T.J.) HE
NO3BOJIAIOT 00eCNeYnTh HOPMATHBHBIE 3HAUYEHHUS TOPMO3HBIX MyTei Moe3qa Ha YKJIOHAxX
npy JACHCTBHM TOJBKO 3JIEKTPOJMHAMHYECKOTO TOpMO3a. [l MOBBIIIEHHS TOPMO3HOM
3(dEKTHBHOCTH HCTIONB3YETCS AOMOIHUTENHHO GPUKIHOHHBIN MTHEBMATHYECKUN TOPMO3.

ITpu npoBeieHHy NOE3AHBIX TOPMO3HBIX HCTIBITaHUI IPY>KEHOTO 1oe3ia METPO ¢
aCHMHXPOHHBIMH JIBUraTe/IIMH, COCTOSILETO U3 TPeX BaroHoB (puc. 1), ObIIO YCTaHOBJIEHO,
YTO NPH BKJIIOYEHHH PYyUKH YNIPABJICHUA HA PEXKUM NIEKTPOAUHAMUYIECKOTO TOPMOKEHHS,
A1 obecrneyeHHs JOCTaTOYHON TOPMO3HON 3(P(EeKTHBHOCTH MApaUIESbHO BKIIOUAETCS
MHEBMaTH4eCKHH TOpMO3 (puc. 2).

Puc. 1. OnbITHBIH n0€31 METPO

JleTanbHblH aHAIM3 BECOBBIX XapaKTEPHCTHK MOKa3all, YTO CyMMapHbIi BeC Io-
e371a peBblIaeT HopMUpoBaHHOe 3HaueHue ( 10 uyen/m?) Ha 10 %.

Ilpn >THX ycnoBHSAX, AN AOCTHXKEHHS TMOCTaBICHHOW LIENH HCCIEI0Ba-
HHs, BO3HHKAE€T HEOOXOAMMOCTb OINpPEAENeHHS TOPMO3HON SP(PEKTHBHOCTH TOJBLKO
3MEKTPOAMHAMHUYECKOro TopMo3a 0e3 ydera mHeBMardueckoro. Takum obpasom 3amaya
COCTOMT B MCKJIIOYEHHH BJIMAHMS MHEBMATUUYECKOH COCTaBJAIOLIECH HA TOPMO3HBIE MyTH
noesza MeTpo.
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PEUKOBHI PYXOMMUIA CKJIAJL
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Puc. 2. JnexTpoaHHAMHAYECKOE TOPMOKEHHE I0€31a METPO

I/ICXO,Z[SI U3 ocobeHHOCTENH TNponeCCOB TOPMOXKEHUA, TOPMO3HAA CHUJIa OIBITHOI'O
a10un
roe3aa ( BT ) NPEACTABIIACT CYMMY TOPMO3HBIX CHII IJEKTPOAUHAMHYECCKOI O ( BT ) Hu

NMHCBMATHYCCKOI'O IOpM030B ( BT”He&" ):
- ()
BT BS.'I un ' Bm;ewu . (1)

V4uteisas, 4T0 MEXTy TOPMO3HOM CHJION H TOPMO3HBIM ITyTeM CYLIECTBYET 00-
PaTHO MPOTIOPLMOHAJIbHASA 3aBHCUMOCTb, popMmyiia (1) MoKeT ObITh 3amucaHa B BUIE:
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rae S(V,i)™" - TOpMO3HOM MyTh IPy’KEHHOrO MOE3NA METPO U3 TPEX BArOHOB MPH Jeki-
CTBHH JIEKTPOAHHAMHYECKOIO TOPMO3a Ha TIOMAJKE U YKIOHAX;

SV ,i)™*" - TopMO3HO# IyTb 3arpy’KEHHOro MOE3/a METPO M3 TPEX BArOHOB MPH Aeii-
CTBHH MTHEBMATHYECKOrO TOPMO3a Ha IUIOLIAKE M YKIIOHAX;

SV 1) pomsn - DaKTHUECKHI TOPMO3HOM MYTH 3arpy’keHHOTO MOE3a METPO 3 TPEX BAro-

haxnin
HOB HpI//I COBMECTHMOTO ICHCTBH 3/IEKTPOAMHAMHUYECKOTO H MHEBMATHYECKOTO TOPMO30B
Ha IJIOLIAAKe ¥ YKJIOHAX.
Hcnons3ys popmyny (2), nepecueT TOPMO3HbIX IyTeH [0€31a METPO MM AeHCTBHH
TOJIBKO 3JICKTPOAWHAMUYECKOrO TOPMO3a MOXKET OBITh BHIMOJIHEH MO HOpMyIIe:
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PEVKOBHI PYXOMMIA CKJIA

Jlns onpeneneHus TOpMO3HOTO k03 PHLIHEHTA THEBMATUYECKOTO TOPMO3a TIPU
nasyieHuH 1,37 Krc/cM? HCTIONB30BAIUCH PE3YJIBTAaThl CTALIMOHAPHBIX TOPMO3HBIX HCIIBITA-
Hui. QaKTHYECKHE CHJIBI HXKATHs KOJIOAOK Ha KoJieca MPH TOPMOIKEHHH OTPEEIsIHCh
HCXONIs U3 JIMHEHHOM 3aBHCUMOCTH MEXIy JeHCTBUTENIBHOM CUIION HaXKaTHs U IABJIEHH-
€M B TOPMO3HBIX LMIUHpaxX (puc. 3, 4).
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Puc. 3. leACTBHTEILHAN CHJIA HAXKATHSA KOJIOAKH HA KOJIECO NPH AABJICHHH
1,37 kre/cm? mpoMesKyTOUYHOrO BaroHa Moe3/ia MeTpPo
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Puc. 4. [leficTBuTeIbHAS CHJIA HAKATHS KOJOAKH HA KOJIECO NPH JAABJICHHH
1,37 xrc/cM? roJIOBHOIO BaroHa moe3ga MeTpo
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PEUKOBUI PYXOMMM CKJIAJL

Pacuernpiii Ko3)GUUHMEHT CHIIBI HaXKaTHA TOPMO3HBIX KOJIOZOK OMpENENAeTcs 1o

dbopmyse [17]: "
le‘:Km @
O =>»=___
’ i=l Q.i
roe Kpi ; - pacyeTHas CHJIa HaXKaTHA i-0# TOpMO3HOHM KOJIOIKH IUIA j - IO Ba-
rOHa JUTIA KOMIIO3HIIMOHHBIX KOJIOOK ompezensercd mo gopmye [17];
K, ;+20
K,;=1,2-K,,—f——r0 ©)
- T 4K, +20

rae Ku - IeHCTBUTeNBHAS CHIIA HAXATHs i-0l TOPMO3HOM KOJIOZIKH j - TO BaroHa;
7 - KOJIMYECTBO TOPMO3HEIX KOJIOIOK Ha BaroHe;
m - KOJIMYECTBO Bar'OHOB B COCTaBe M0e3/1a;
O - Bec j - To Barosa ¢ rpy3om.

TopmosHOH KO3 HIMEHT IPYKEHHOTO N0€3/1a METPO MPU [THEBMATHYECKOM TOp-
MOXXEHHU C HCTIONIB30BaHKeM GopMyl 4 U 5 TIpH JaBJeHWH B TOPMO3HOM lywyanapel,37
KIc/CM? COCTaBHI 8p=1’37 =(,126.

C yuerom Topmo3Horo koaddurmenta 0,431 11 noesxa METPO NPU COBMECTHOM
AEHCTBUH 3JIEKTPOAHHAMHYECKOTO H ITHEBMATHYECKOTO TOPMO30B, MPOLEHTHOE OTHOIIE-
HH€ TOPMO3HOH CHJIBI TOJIBKO ITHEBMATHYECKOTO TOPMO3a COCTABUT:
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4K, , +20
rae 6™ - TOpMO3HOH KO3(DHULHEHT MOe3ha METPO NpPH COBMECTHOM Heii-
CTBHH 3JICKTPOAMHAMHUYECKOTO H ITHEBMaTHYECKOTO TOPMO30B, [TOTyYEeHHbIH B Pe3y/IETaTe
NOE3IHBIX TOPMO3HBIX HCIHBITaHHI.

Hcnons3ys Gopmymny (3), nomyumm:
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B pesynerate pacueTHO-9KCHEPUMEHTAJIBHBIX HCCIAEHOBAHUN YCTaHOBIEHO, YTO B
TOPMO3HOH 3(PEeKTHBHOCTH MOE3/1a METPO [IPH COBMECTHOM JEHCTBHH JJIEKTPOIHHAMHYE-
CKOTO ¥ IIHEBMATHYE€CKOro TOPMO30B, A0JI1 ITHEBMAaTHYECKOTO TOpMO3a cocTasser 29 %, a
[pH ACACTBHH TOJIBKO JJICKTPOAHHAMHYECKOTO TOPMO3a TOPMO3HBIE [TYTH YBEIHUHBAKOTCS
B 1,412 paza.

Boieoost

1. Pazpa6oran anropurM onpeneneHus BKIaJa B TOPMO3HYIO 5(QQEKTHBHOCTD
Hoe3/1a MeTPO IEKTPOIUHAMUUECKOTO H ITHEBMAaTHYECKOTO TOPMO30B TPH HX COBMECTHOM
IeHCTBUH;

2. lnst ucenemyeMoi TOPMO3HOM CHCTEMBI BKJIa/l THEBMAaTHUECKOTO TOPMO3a CO-

craBuit 29 %, anexrpoguHamuueckoro — 71 %.
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