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Pesiome

OnauM w3 QaktopoB obecrmedeHus O6e3otkazHoil padboTsl OAO «PXKI» B yclnoBHAX COOMIONCHHS NEHCTBYIOMIAX HOPMATHBOB,
MpaBWJI ¥ WHCTPYKIUH SIBISIETCS BHEAPEHNE OE3I0AHBIX TEXHOJIOTHI U pa3paboTKa MEpOIPUSTHI, HAIPABICHHBIX HA MUHIMHU-
3aIMI0 UCIIONIB30BAHMUS YesloBedecKkoro Tpyaa. ClokHas CTPYKTypa XKeIe3HOJTOPOKHOI CHCTEMBI He MO3BOJISIET HOJIHOCTBIO BHI-
BECTH pabOTHUKA M3 OPraHU3alOHHO-TEXHOJIOTHYECKON AESTEIFHOCTH, OCKOJIBKY TpeOyeT MOCTOSIHHOTO NMPHHSATHS BayKHEH -
IINX yNpaBIeHYECKUX PEIICHUH Ha BCEX dTalax TPaHCIIOPTHOTO Mpolecca. PyKOBOACTBYSICh M3JI0)KEHHBIM CIIEIYeT 3aKII0UYHTb,
qro ycremHoe ¢yHkiuonupoBanue kommanun OAO «PXJ]» HeBO3MOXHO 6e3 KBATU(PHUIIMPOBAHHOTO MEPCOHANA, OJHUM W3
MyTell TOBBIMIEHHUs Pe3yIbTaTUBHOCTH TPyJa KOTOPOTO SBIAETCS HENPEPHIBHOE MPOU3BOACTBEHHOE oOydeHHe. TpaHCHIOPTHEIE
MPOUCIIECTBUS U COOBITHSA, BOSHUKAIOIIUE B CBA3U C HAPYIICHUEM IPaBHJI O€30MaCHOCTH ABWDKEHUS M SKCIUTyaTalluH JKeJIE3HO-
JIOPO’KHOTO TPAHCIIOPTA, MOJUCPKUBAIOT AKTYaIbHOCTh HCCIECIOBAHUS BOIIPOCOB 3aKPEILICHHUS MOJBIKHOTO COCTaBa HA MyTAX
CTAaHIMH C [EJIBI0 TMPEJOTBPAIICHHS €r0 CaMOIIPOM3BONILHOTO IBIDKEeHNA. [locTaBieHHas B cTaThe 3a/ada HE SBISIACH AKTyallb-
HOMH, KOT/ia MapK BaroHOB OBUT YKOMIUICKTOBAH OyKcaMy C ITOJIIMITHUKAMH CKOJIBXKEHHs, KOTOPBIC MIMEITH 3HAUNTEIFHOE COIIPO-
THUBJICHHE TPOTaHUIO ¢ MecTa. [lepexon Ha POIMKOBBIE ITOJIIMITHAKY ITOBBICIII aKTyaJIbHOCTH BOIIpoca 00ecedeH s 6e30MmacHo-
CTH IPH 3aKPEIUICHUH TIOJIBIDKHOTO cocTaBa. [lepedeHb nepBoHaYaIbHBIX HCXOHBIX TaHHBIX, HEOOXOAUMBIX JJI1 pacuyeTa HOpM
PYYHOTO 3aKpEeIUICHUS BarOHOB, TT0JIPa3yMeBacT AOMOIHEHHE CYLIECTBYONIHMX (HOPMYJT MONpaBouHbIMU Koddduunentamu. Kax-
Jas GopMyiia HMeeT MHPOKoe 000CHOBAHUE BO3MOXKHOCTEN €€ UCIIOIb30BaHMA. B HacTosIee BpeMs pa3pabaThIBalOTCs pa3siny-
HBIE TeXHUYECKHE CPEJCTBA, OCHOBHOH LIENbIO KOTOPBIX SBISETCS MUHMMH3AIMS HCIOIb30BAHHS UEIOBEUECKOro TpyJda M HC-
KITIOYEHHE OIIMOOK B pacyeTe KOJIWYECTBA U MECTOPACIIONOKEHUSI TOPMO3HBIX OalIMakoB. AJIbTePHATUBHBIC CIIOCOOBI MEXaHH-
3MPOBAaHHOTO 3aKpEIUICHHsI TPeOYIOT TOYHOI yCTAHOBKM COCTaBa Iepex ymopoM. Vcronp3oBaHne ONPEAeNeHHOro crocoba 3a-
KpEeIUICHUs] 00YCIIOBJICHO MPOITYCKHOH M IepepadaThIBaromiel CIOCOOHOCTEI0 KOHKPETHOH paccMaTpHBaeMOH CTaHIMH, a 000c-
HOBaHUEM MEpOIPUITHH CMEHBI OJHOTO Ha JPYrod NpemONpeneNnuT TeXHHKO-OKOHOMHYECKHH pacdeT, BKIIOYAIOMNI OIECHKY
COKpAIIICHHS BEIUYUHBI BHIHYK/ICHHBIX MIPOCTOEB Ha CTAHIIMOHHBIX MyTSX MOJABMXKHOTO coctasa. [IpesncraBieHHas O10K-cxema
aJropuTMa pacyera HOPM 3aKPEIUICHHUs] MOXKET ObITh HCIIOb30BaHa B Y4eOHOM IpolLiecce.
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Abstract

One of the factors to ensure the trouble-free operation of JSC Russian Railways in compliance with applicable standards, rules
and instructions is the introduction of unmanned technologies and the development of measures aimed at minimizing human
labor. The complex structure of the railway system does not allow an employee to be completely removed from organizational
and technological activities, since it requires the continuous making of the most important management decisions at all stages of
the transportation process. Based on the above, the successful functioning of the Russian Railways company is impossible with-
out qualified personnel, one of the ways to improve its productivity being continuous production training. Transport accidents
and events resulting from the violation of traffic safety rules and the operation of railway transport emphasize the relevance of
studying the issues of securing rolling stock on the station tracks in order to prevent its spontaneous movement. The task set
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within the framework of the article was not relevant when the fleet of wagons was equipped with axle boxes with plain bearings,
which had significant resistance to starting. The transition from plain to roller bearings has raised the urgency of the issue of
ensuring safety when securing rolling stock. The list of initial data necessary for calculating the norms for manual fixing of wag-
ons implies the supplementation of existing formulas with correction factors. Each formula has a broad justification for the pos-
sibilities of its use. Currently, various technical means are being developed, whose main purpose is to minimize human labor and
eliminate errors in calculating the number and location of brake shoes. However, alternative methods of mechanized fastening
require precise setting of the train in front of the stop. It is obvious that the use of a specific method of securing is due to the
throughput and processing capacity of the station in question, and the rationale for changing one to another will be determined by
a feasibility study, including an assessment of the reduction in the amount of the rolling stock forced downtime on the station
tracks. The presented block diagram of the algorithm for calculating the norms of fixing can be used in the educational process.

Keywords
railway transport, traffic safety, operation of railway transport, calculation of the norms of fastening of rolling stock, brake shoe, block
diagram
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BeeaeHue

Pa3zpaboTka cpencTB MexaHW3aluu U aBTO-
MaTH3aIAHA TEXHOJOTUYECKUX TPOIIECCOB HA CETo-
TMHSITHUN JIeHb SBJISETCS MPUOPUTETHHIM HaIlpaB-
nenueM paszsutusi OAO «PXKI» [1-3]. Ognako
MpUMEHEHNEe TOPMO3HBIX OaliMakoB OOYCIIOBIEHO
TEM, YTO TIEPEXO0JT K TTOBCEMECTHOMY HCIIOJIh30Ba-
HUIO CTAllMOHAPHBIX YCTPOMCTB IJIA 3aKpEIICHUS
MOJIBYYKHOTO COCTaBa HE MOXET OBITh pealu30BaH
B KpoT4ailiue Cpoku. PyKOBOACTBYSCH HU3JIOXKEH-
HBIM CJIEAyeT 3aKJIFOYUTh, 4YTO Pa3paboTKa ajro-
PUTMOB, HAINpaBJICHHBIX HAa MCKIIOYCHUE OIINO0Y-
HbIX JEHUCTBUN HKCIUIyaTallUOHHOIO IMEepCOHAaa,
SIBJISIETCSI aKTyanbHOUW 3amaueit [4—6]. Obecmeue-
HUE HAJCKHOIO 3aKpEIUICHUs MOJIBUXKHOTO COCTa-
Ba JUISl IPEIOTBPAILECHUS €r0 CaMOIIPOU3BOIBHOIO
BBIX0JIa CO CTAHIIMOHHBIX MyTEN — BAXKHBIM BOIIPOC
oOecrnieueHust 0OE30MACHOCTA Ha IKEJIC3HOJOPOK-
HOM TpaHcnopte [7, 8]. IlocraBneHHas 3anaua
OCJIOKHSIETCS TEM, UTO TIePBOHAYAIBHOE TTPOCKTH-
pOBaHUE MPOJOILHOTO MPOGUIS ONPEIEICHHBIX
CTaHIUHU BBIMIOJIHAJIOCH AJISI YCIOBUHM HCIIONB30Ba-
HUS B OKCIUIyaTallMd BaroHOB MOJAIUIUMIIHUKOB
ckonbxenwus [9, 10].

Hanuuue mnpenoxpaHUTENbHBIX — TYIHKOB,
cOpachIBarOIMX OalliMakoB M CTPENIOK, OXPaHHBIX
CTPEJIOK, CTPEJOYHBIX COPACHIBAIOIIMX OCTPSKOB
Kak JIOTOJTHUTENIBHBIX CpeACTB oOecrieueHus: 0e3-
OMACHOCTH, TIOJUYEPKUBACT aKTYaIbHOCTb IIPE-
CTaBJIEHHOM TeMatuku. Kpome TOro, CTaHIMOHHBIE
oTiepaIiy Mo 3aKPETUICHUIO MOE37I0B M TPYIIIT Baro-

HOB XapaKTEPU3YIOTCS MPOJIOIKUTEIBHOCTBIO 3TO-
TO Tporiecca 00 €ro CHATHS, YTO SIBIIICTCS BaXK-
HBIM 3KCILTyaTallMOHHBIM TIOKa3aTelieM, OTpakaro-
LIMMCSI BETUYUHOM mpoctost [11].

0630p CyLLECTBYIOLWMUX YCTPOACTB U CPEACTB
3aKpenAeHUA XXeAe3HOAOPOXXHOro MOABUXHOIO
coctaBa

Crnenyer OTMETUTH, YTO MU3BECTHHIE YCTPO-
CTBa U CPE/CTBA 3aKPEIIEHNs TOJBM)KHOTO COCTa-
Ba MOKHO pa3JelINTh HAa TPH TPYIIBI: TOPMO3HBIE
OamMakyd W yHOPBI; CTAI[IOHApHBIE YCTPONCTBA;
CHENUAIBHBIA TPEXJIEMEHTHBIH NPOQHIbL CTaHIIHU-
OHHOT'O ITyTH.

[IpencraBneHHble yCTpOMCTBa M CpPEICTBA
001a1at0T OrPOMHBIM MEpeYHeM AOCTOMHCTB. O
HaKo IMepBas rpymna yCTPOHCTB onpeaessieT Heoo-
XOJUMOCTh IPHUMEHEHMs] pydHOro Tpyna. Bos-
MOKHOCTh TIEpEeHOca B OJHOW pyKe OBYX M Oolee
TOPMO3HBIX OalIMakoB ONpeAessieT Ienecoodpas-
HOCTh pa3pabOTKH KOHCTPYKTUBHBIX pELICHUII,
TMMO3BOJIAIOIIUX UX HAACKHO COCAUHATH MEXIY CO-
6oii. Kpome Toro, peanmsanusi mocTaBIeHHOH 3a-
Jlaud TMOJYEPKHUBAET aKTyaJbHOCTh YMEHBIIECHUS
BEca TOPMO3HBIX 0AIMaKOB.

OcHOBHEBIE MCPOIpUATHA, HAIIPABJICHHBIC HAa
COBEpPILIECHCTBOBAHUE TOPMO3HBIX OallIMakoB, OpH-
E€HTHPOBAHBI Ha PELICHHUE CIEAYIOMUX 3a1a4:

— pa3paboTKa YHHBEPCAJIbHOTO KOHCTPYK-
TUBHOT'O YCTPOMCTBa, KOTOPOE MOKHO HCIIONb30-
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BaTh HE TOJBKO B CTATUYECKOM, HO U JWHAMHYE-
CKOM peXHMe;

— pa3paboTka OOJIErYeHHOTO BapHaHTa, Ta-
paMeTpsl TOPMO3HOTO YCWJIHS KOTOPOTO OyAyT
COTIOCTABHMEI C CYIIECTBYIOIINM;

— peanu3ainys BapUAHTOB HAJIE)KHOTO KpeTI-
JICHUS py4YKH K OalImaxy.

Cnabass mnpodeccroHaibHasi MOATOTOBKA,
HapyIIeHHe TEXHOJIOTHH IPOU3BOJICTBA paboT, He-
BHUMATEJILHOCTh M YTOMIISIEMOCTB, HEy4YeT Ompe-
JENICHHBIX YCJIOBUH, TPEOYIOIUX HCHOIb30BAHUS
JOTIOTHUTENBHBIX K03 PuImeHToB B Gopmyax
JUTSL pacdeTa HOPM 3aKpellieHus], B TIOJHOM cTerie-
HHU OTPa)XaloT YeloBeYeCKUi (HakTop, 4TO JOKa3bl-
BaeT HAJIWYHNE CTATUCTHKH CaMOIPON3BOJIEHOTO
yXo0Jla TIOJBHXKHOTO COCTaBa MO BUHE PaOOTHUKOB
KoMmmaHuu. Kpome TOro, CymecTByeT CTaTUCTHKA
CIIy4aeB cXoJa Mo MPUIMHE HEU3BSATHSI TOPMO3HBIX
OarmMakoB.

B ornmume or OarmiMaka TOPMO3HOW yTOp
UMeeT NPEUMYIIECTBO BO BPEMEHH 3aKPEIUICHHS,
00 ero CHATHSA, Beob He TpeOyeT mepeHoca. B
paMKax MpeJCTaBICHHON CTaThH PacCMOTPEH TOp-
MO3HOU ymop ¥Y3-220, Mcrnonb30BaHHE KOTOPOTO
OTrpaHMYEHO M BO3MOXKHO Ha CIEIYIOIMX MyTSX:
TYNUKOBBIE IyTH CTaHIMW; >KEIEe3HOJOPOKHEIC
MYTH HEOOIEro MOJb30BaHUS MPOMBIIIICHHBIX
OPEANPHUIATHI U OpraHu3aluii; NOBBIIICHHbBIE TyTH
TPY30BBIX JIBOPOB; MYTH, IEPEIaHHBIX B BEICHUE
CMEXHBIX ciyx0 [12].

Hckmiouenne wim cBeieHUE K MHUHUMYMY
WCTIOJIb30BaHMS YEJIOBEYECKOr0 TpyJa TpH 3a-
KPEIJICHUH TIOIBHXKHOTO COCTaBa PEain30BaHO BO
BTOPOI U TPEThE IpyIIIE.

Ko Bropoit rpynme  mepedMCcIEHHBIX
YCTPOHCTB OTHOCSITCS YIOPBI TOPMO3HBIE CTaIlHO-
Hapuble (YTC) u ycrpoiicTBa 3aKkperieHus cocTa-
BoB (Y3C). BriOop THna ycTpoicTBa IPOU3BOJUTCS
Ha OCHOBE aHalM3a MECTHBIX YCIOBHH pabOTHI
cTaHIMU (BeC 3aKperuIsieMbIX COCTABOB, YKIIOH My-
TEH, THI BEPXHETO CTPOEHHMS IyTH U T.1.) U TEXHH-
KO-3KOHOMHYECKUX pacueTos [13].

Crenyer OTMETHTB, YTO HCIIONB3yEeMbI B
Hacrosimee Bpems ynop YTC-380 B 3aBucumoctu
OT Macchl T0€37]a MOKET NMPUMEHATHCI KaK camo-
CTOATENBHO, TAK W C TOPMO3HBIMH OalllMaKaMH,
YTO 00JEerdmiio TPy paOOTHUKOB, OAHAKO MOJHO-
CTBIO €ro He ycTpaHwio. [laHHoe cpencTBo Mexa-
HU3aIUN TPEJICTABISIET COOON YCTPOWCTBO TOYEU-
HOTO THIIA, KOTOPOE C TIOMOIIBIO AJIEKTPOTIPUBOIA
W CHCTEMBI PbIUaroB YCTaHABJIHBAET YIOPHI Ha 00a
peinbca moj Koseca Baroa [ 14].

Jnst craHuui, yKIOHBI OyTE€H KOTOPBIX HE
MPEBHITIAIOT 2 %o, pa3paboTaH OJUHOYHBINA Bapu-
ant ynopa YTC(1)-380. [Togo0HYI0 KOHCTPYKIIHMIO
nmeet ynop YTC-1-160, oqHako MeHbIIask BRICOTA
U yCTAHOBKA TOJIBKO Ha OJUH PENbC 00yClaBInBa-
€T 3aKpeIIeHHE TOJIBKO MMACCAKUPCKUX COCTABOB.

B pamkax mnpencTaBiIeHHOW CTaTbU pac-
cMotpeH npyxuHHbIN ynop YTCII-380, npyxuHsl
B KOHCTPYKLHUH KOTOPOTO IO3BOJIAIOT YMEHBIIUTb
CHIIy yJapa KoJieca 1Mo KOJIOJKE IPU 3aKpeIuIeHu!
MOJBMKHOTO COCTaBA.

Heo6xoauMocTs MpUCYTCTBUS CUTHAINCTA B
HENOCPEICTBEHHON OJIM30CTH OT ymopa SBISETCS
OCHOBHBIM HEJOCTATKOM PacCMOTPEHHBIX CTaIHO-
HapHBIX TOPMO3HBIX YHOPOB. Bo3MoxHOCTH Iu-
CTaHIIMOHHOTO KOHTPOJS W YTPABIECHUS TOPMO3-
HBIM YIOPOM TIIOApPa3yMeBaeT MCII0JIb30BaHUE
CJIO’KHOH ammapaTypbl, YTO YBEJIMYMBACT 3KCILIya-
TAIMOHHBIE 3aTPAaThl, CBSI3aHHBIE C COIACPKAHUEM
YCTpOICTBA.

OnmHMM W3 aIBTEPHATHBHBIX YCTPOMCTB Me-
XaHU3UPOBAaHHOI'O 3aKpEIUICHUs] IMOJBHYKHOTO CO-
craBa sBisiercst Y3C 86P, kotopoe B cormocTaplie-
Hun ¢ YTC-380 umeer Oosnbliiee yIaep KUBaIOIIee
yCcuiIue, OJHAKO YCTYHaeT B TaKUX XapaKTEPUCTHU-
Kax, Kak Macca KOHCTPYKIIHH, PacX0/1 AJIEKTPO3HEP-
TMM Ha 3aKperuieHue, TPyJ03aTparsl Ha OOCIYXKH-
BaHHME U MOHTAX.

OrneHKa XapaKTEpPUCTHK, PACCMOTPEHHBIX B
pamMKax CTaTbM YCTPONCTB MEXaHH3UPOBAHHOTO
3aKkperyieHns: 00yCJIOBIMBaeT OMNpEAETCHUE BO3-
MOKHOCTH M 1I€JI€COO00pPa3HOCTH HMX HCIOJIb30Ba-
HUS JUIs1 KOHKPETHOW paccMaTpUBaeMOM CTaHIIAHU C
y4eToMm obbema ee paboThI.

Oranbl pa3paboTku 6A0K-CXeMbl aArOpUTMa
pacueta HOPM 3aKpenAeHHUsA NOABWKHOro
cocTtaBa

B pamkax mpeacTaBiIeHHON CTaTbU MPEAJIO-
KEHO paccMOTPeTh HOPMBI M OCHOBHBIE IpaBUIIa
3aKpeIyICHUsI  KEJIEe3HOJIOPOKHOTO  IOJBHUKHOTO
cocTaBa B BHIE OJIOK-CXEM, KaXOas U3 KOTOPBIX
MO3BOJIUT YYECTh BCE KPUTCPUH U OTPAHUYCHUS.

B pabote [15] mpeacraBnena Oiok-cxema
JITOPUTMA pacueTa HOPM 3aKPEIJICHUS MOEe3[0B,
WCXOJTHBIMH JJAHHBIMH KOTOPOH SIBIISIFOTCS CJIEHY-
IOIME TIOKA3aTeNIU U YCIIOBHUS:

—Tapa K-ro BaroHa 3aKperuisieMoro Imoesza

Tap. .
Qs
—Macca Ipysa B BaroHe 3aKpeIisieMoOro

noeszna g, ;
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— KOJIMYECTBO ocell K-ro BaroHa, 3akperuis-
eMoro moesza Ng;

— CKOpOCTh BeTpa Vg M YroJI €ro Harpaslie-
HUS Q.

OCHOBHBIM OTIIMYHEM pa3pabOTaHHON OJIOK-
CXEMBbI SIBJIIETCS aKICHT HA KPYTU3HY MPHBEICH-
HOTO MPO(MUIS CTAHI[MOHHBIX ITyTEH.

PykoBOACTBYSICH TIOPSIIKOM  3aKpETLICHHS
JKEJIE3HOAOPOKHOTO TTOABIKHOTO COCTaBa, IPeJ-
CTaBJICHHOM B WHCTPYKIMH 110 OpraHHU3allUU J[BU-
JKEHHS TI0€3/I0B U MaHEBPOBOW paboTe Ha Kelnes-
HOJOpOXHOM TpaHcnopTe Poccum [16], cnenyer
pelyCMaTPUBATh:

1. Ha ropu30HTaNbHBIX KEJIE3HOIOPOKHBIX
OyTSIX M JKEJIE3HOIOPOXKHBIX MYTAX C YKIOHAMH | €
(0; 0,5] %o

— U 3aKPeIUICHUs JII00OT0 KOJIMYECTBA Ba-
TOHOB C O0EWX CTOPOH MO OJHOMY TOPMO3HOMY
bamMaxy;

— IpUBEJICHUE B JCHCTBHE CTOSIHOYHOTO
TOpPMO3a OJHOTO BaroHa (JIOKOMOTHBA) B OO0
YaCTH CIETUICHHOH rpymisl (puc. 1).

2.Ecm yxnon i € (0,5; 1] %o, To momMumo
obOrmren3BecTHbIX Gopmyn (1) u (2) HEoOX0aUMO
JIOTIOTHUTENBHO 3aKPEIUTh BarOHbI OJTHIM TOPMO3-
HBIM OaIlIMaKOM CO CTOPOHBI, IPOTHBOIOJIOKHON
CITYCKY:

200
K _ n-(4|+1)’ @
200

rae K — HeoO0XoguMoe KOJHYECTBO OallMaKoB,
MT.; N — KOJWYECTBO OCE B cocTaBe (TpyIie),
IIT.; | — CpeHsAs BEIWYMHA YKIOHA MyTH UK OT-
pe3Ka KeJNe3HOIOPOKHOTO MYTH, B THICIYHBIX JI0-
nsx (puc. 2) [16].

3. Ecim yxion i € (1; 2,5] %o, TO co cTopo-
HBI, IPOTHUBOIIOJIOKHON CIYCKY, YKJIaJKa TOPMO3-
HBIX OammakoB He Tpedyetcs (puc. 3).

4. Ecnu yki1oH | > 2,5%o, TO OCyIlecTBICHHE
3aKpEIUICHUsT BO3MOXHO, €CJIHM Ui MapIIpyTOB
CJIeIOBaHHS TIOE3]I0OB CO CTOPOHBI CITYCKa BBIIOII-
HSIOTCS CIIEAYIOIINE YCIIOBUS:

— OrpaXKICHUE OT 3aKpeIuIsieMOro COCTaBa
MIpeIOXPaHUTENbHBIM yCcTpoiicTBoM (1) mim cra-
IIHOHAPHBIM YCTPOUCTBOM 3aKperuieHus (2);

— 3aKpEIUIIEMbINl COCTaB H30JUPOBAaH B3a-
MMHBIM PAacCIOJIOKEHUEM JKEIC3HOIOPOKHBIX IIy-
telt u crpenok (3) (puc. 4).

[lo mpencraBieHHBIM OJIOK-CXeMaM MOYKHO
c/enaTh BBIBOJ, YTO OPUEHTHUPOBATHCS TOJNBKO Ha
MpoQHiIb CTAHIMOHHOTO WYTH HeIenecoo0pasHo,
Beb 3aMaclIEHHbIE TTOBEPXHOCTH PEIbCOB M BETED,
HaIpaBJIeHHEe KOTOPOTO COBIAJIACT C HANPABJICHUEM
BO3MOKHOTO CaMOTIPOM3BOJILHOTO JBHIKCHHS Ke-
JIE3HOIOPOIKHOTO TOJIBMIKHOTO COCTaBa, BIMSIOT Ha
pacder TOTpeOHOro KOJMYEeCTBA TOPMO3HBIX Oarll-
MakoB. [laHHbIe (akTOphl yuTeHbI B 00OOLICHHOM
OJIOK-CXeMe allTOpPUTMa pacyeTa HOPM 3aKPETICHUS
MOJIBIDKHOTO cocTtaBa (puc. 5).

na

JIOIyCKaeTcst IIPHBOIHTE B jleHCTBHE PYYHOH TOPMO3
OJIHOTO BaroHa (JIOKOMOTHBA) B TF000H 9acTH

| CLEIUIEHHOH I'PYIIIEI jKeNIe3HOA0POKHOTIO MOIBHKHOTO

COCTaBa B3aMeH TOPMO3HBIX OaIlIMaKOB ¢ 00EHX ee

CTOPOH

110 O/THOMY TOPMO3HOMY 68].[.[!\[31\'}/ JUIA 3aKpeIlICHHSA
| T000T0 KOJTHYECTBA BarOHOB ¢ 0GeHX CTOpPOH (cocraBa.

I'PYIIIBI BATOHOB H/IH OJJHHOYHOI'O Bal'OHa)

Puc. 1. HCpBaH 0JI0K-cXeMa aJIropuTr™Ma pacdeTta HOpM 3aKpCIUICHUSA MMOJABUKHOI'O COCTaBa
Ha TOPU30HTAIBHBIX JKEIE3HOAOPOXKHBIX IYTSAX U JKSIE3HOJOPOXKHBIX Iy TsaX ¢ ykiaonamd i € (0; 0,5] %o
Fig. 1. The first block diagram of the calculation algorithm for the norms for securing rolling stock on hori-
zontal railway tracks and tracks with slopes i € (0; 0,5] %o
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bnoxk-
cxeMa 3

A

na /6 et

JAa HET
} B
Y
n(1,5+)7 . na HeT
K= [W}l (Co CIIC) I T
CTIC - cTopoHa NPOTHBOIIOJIOKHAS CITYCKY

Ja HeT

Y

ndi+l) | = ]
K= 300 +1 (Co CIIC)

CTIIC - cTopoHa IPOTHBOIOJIOKHAS CITYCKY

Puc. 2. Bropas 610k-cxema ajnroputma pacdera HOpM 3aKpeIUICHHUS MTOJIBI)KHOTO COCTaBa
Ha KEJIC3HONOPOXKHBIX MyTsX ¢ ykinoHamH i € (0,5; 1] %o:
@ — OJTMHOYHBIE BarOHBI; O — CINIOTKH JJOKOMOTHBOB B HEICHCTBYIOIIEM COCTOSHUM;
6 — pedprKepaTOpHBIE BaroHHI (B TPpyIIe (CEKIMI) BCE BATOHBI TPYKEHBIE WIIH BCE TIOPOXKHUE
(B TOM "YHCIIE TOPOXKHSS CEKIMS C MAIIMHHBIM OT/ICJICHUEM)); 2 — COCTABBI MJIH I'PYIIIBI BarOHOB,
COCTOSIIIIUE U3 OTHOPOAHOTO MO Macce (OpyTTO) KEIE3HOIOPOKHOTO TTOIBIKHOTO COCTaBa: TPY30BBIX
IPY>KEHBIX WJIM MIOPOKHUX BarOHOB HE3aBUCHMO OT MX POJA, MACCAKUPCKUX BATOHOB, MOTOP-BarOHHOTO
TOIBMXKHOTO COCTaBa; 0 — CMEIIaHHbIe (Pa3HOPOIHBIE MO BECY) COCTABBI UJIM TPYIIIBI BATOHOB, COCTOSIIINE
N3 TPYKCHBIX U MMOPOKHUX BArOHOB WJIM I'PY>KCHBIX BaroHoB pa3quH0171 MAaccChI, IpH YCJIIOBHUH, YTO TOPMO3HBIC
OarIMaky yKJIaJbIBalOTCS O] BarOHBI C HArpy3KOH Ha ock He MeHee 15 T (OpyTTO0), a IPU OTCYTCTBHUHU TAKUX
BaroHOB — I10]] BarOHbI C MEHBILIEH Harpy3Koi Ha OCb, HO MAKCHMAJIBHOM JUIsl 3aKPEIUIieMOM TPYIIITbI

Fig. 2. The second block diagram of the algorithm for calculating the norms for fixing the rolling
stock on railway tracks with slopes i € (0.5; 1] %o:
a — single wagons; b — rafts of locomotives in a non-operating state; ¢ — refrigerated wagons
(in a group (section) all loaded wagons or all empty wagons (including an empty section with engine branch));
d — trains or groups of wagons, consisting of homogeneous mass (gross) railway rolling stock: freight
loaded or empty wagons, regardless of their type, passenger wagons, motor-wagon rolling stock;
e —mixed (dissimilar in weight) compositions or groups of wagons consisting of laden and empty
wagons or laden wagons of various weights, provided that brake shoes are placed under wagons with
an axle load of at least 15 tons (gross), and in the absence of such wagons — for wagons with
a lower axle load, but the maximum for the assigned group
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Puc. 3. Tperps Onok-cxema aJIrOpUTMa pacdeTa HOPM 3aKpeIIeHHs TOJBHKHOTO COCTaBa

Ha JKEJIE3HOJOPOXKHBIX MyTAX ¢ ykiaoHam# i € (1; 2,5] %o

Fig. 3. The third block diagram of the algorithm for calculating the norms for fixing rolling stock

on railway tracks with slopes i € (1; 2,5] %o

B
n(1,5i+1 Aa ner
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pic) HeT
3 HET 1 aa K_

n(4i+1)

200

3aKpenneHHe Kele3H00P0KHOTO Her T
TIO/IBHJKHOT'O COCTABa C MOCTIE/IYIOIIHM 3

€r0 OCTaBJIeHHEM Ha Iy TAX 0e3
JIOKOMOTHBA He JIOITyCKaeTcs

Puc. 4. quBepTaﬂ OJI0K-cXeMa aJIropruT™Ma pacyera HOpM 3aKpPCIJICHUSA IMTOJABUKHOI'O COCTaBa
Ha JKEJIE3HOJOPOXKHBIX Iy TAX C YKIOHAMH | > 2,5 %o
Fig. 4. The fourth block diagram of the algorithm for calculating the norms for securing rolling
stock on railway tracks with slopes i > 2.5 %o
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JIOTyCKaeTCs IPHBOIHTE B JeHCTBHE PYYHOH TOPMO3
OJIHOTO BAaroHa (JIOKOMOTHBA) B JIFOGOH YacTH
CIEIUICHHOH IPYIIIIBI KeIe3HOZOPOKHOTO HOIBHAKHOTO
COCTaBa B3aMeH TOPMO3HBIX GallIMaKoB ¢ 0GeHX ee
CTOPOH

0 OJIHOMY TOPMO3HOMY GallIMaKy U 3aKpEIUIeHHS.
M060T0 KOJIHYeCTBa BATOHOB C 0GEHX CTOPOH (COCTaBa,
TPYIIIIBI BArOHOB HITH OJTHHOYHOTO BaroHa)
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Puc. 5. O6HIaH OJI0K-cXeMa aJIropuT™Ma pacdyeTa HOpM 3aKPCIUICHU IMOJABUKHOTO COCTaBa
Fig. 5. General block diagram of the algorithm for calculating the norms for securing rolling stock

3aknioueHue

HapymeHHe MHUHHUMAJIBHBIX HOpM 3aerH-
JICHHA NpU YKIAAKE HCAOCTATOYHOI'O0 KOJINYCCTBA
TOPMO3HBIX 6aIHMaKOB MOXKCET IHPHUBCCTH K HC-
CaHKIII/IOHI/II.‘)OBaHHOMy JOBMKCHUIO TTIOABUXKXHOI'O
cocraBa. HeBepHas TpakTOBKa OOIIEHU3BECTHBIX
(bOpMYJ'I 1 UCIIOJIB30BAHUC TOPMO3HBIX 6aH_IMaKOB
CBEpPX HOPMBI IIPUBEAYT K YBEIUYEHUIO BPEMEHHU,
HEOOXOAMMOrO [ BBIIOJIHEHUS omnepauui 3a-
KpeTJICHUA (CHHTI/ISI BaerHJ'IeHI/I}I), MMpOCTOXO0 Baro-
HOB U JIOKOMOTHUBOB.

BHenpenue HOBBIX MOAXO0J0B K 06yquI/IIO
3a CYCT pa3JIUYHBIX CHOCO6OB nomadyu MaTtepuaia

HANpaBJI€HO Ha pa3sBUTHE NPOPECCHOHAILHBIX
3HAaHUM CTYJIEHTOB ¥ pabOTHHKOB KOMIIa-
uuu [17-19].

IpencrapineHHas B paMKaX CTarTbd OJIOK-
cXeMa T03BOJIUT MOBBICHTH OE30MAaCHOCTh 3a CHUET
npecTaBieH s pabOTHUKAM MOPSJIKA 3aKperICH s
KEJIE3HOIOPOYKHOTO MOJIBMYKHOTO COCTaBa HE TOJIb-
KO B TECTOBOM BHJIE, HO M B BHIE AJTOPUTMA, YTO
UCKJIFOYHUT CJIOKHOCTH B TPAKTOBKE OTICIBHBIX
[IYHKTOB HHCTPYKIIHH.
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