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O3HAKMU ITIEPEXOAY JJOKOMOTHUBA B 103 ITPU 'AJIBMYBAHHI ITIPUCTPOSIMU 3
OBMEXEHUM ®PUKIIIHHUM MOMEHTOM HA KOJIECI

SIGNS OF TRANSITION OF LOCOMOTIVE IN BRAKING SKIDDING AT BRAKING
BY DEVICES WITH THE LIMITED FRICTION MOMENT ON WHEEL

[IpoBeneHo TeopeTHYHE MOCHTIIHKEHHS IIAXTHOTO MAPHIPHO-3WICHOBAHOTO JIOKOMOTHBA B PEXHMi TaIbMyBaHHS
MIPUCTPOSIMH, IO PEaTi30BYIOTh TallbMIBHY CIUTy B TOYIli KOHTAaKTy Kolleca 3 peiikoro. BusHaueHi yMOBH OJOKyBaHHS
KOJIiC TalbMiBHIM MOMEHTOM, IO MEepeBUILye (PPUKIIiiHI XapaKTEPUCTHKH KOHTAKTY, a TAKOXK O3HAKU MEPEXOAY JIOKO-
MOTHBA B 103. JoBeeHO, 0 pi3ke 3pocTaHHA 3a | ¢ BITHOCHOTO KOB3aHHS KoJlic o peiikax 3 1,5 % mo 50 %, sk 1 36i-
JIBIIEHHS BiAHOCHOI pO301XKHOCTI JMIHIMHUX MIBUAKOCTEH Koic a60 Pi3HMII B KyTOBHUX IIBUIKOCTSAX 00EpTaHHS TATOBHUX
JBUTYHIB CeKIiif Ha 50 % € 03HAKOI MOYATKY 032 MPU r'ajbMyBaHHI CHCTEMaMH, 10 PEaTi30BYIOTh TajJbMIBHY CHIIY B
TOYILII KOHTAKTY KOJIIC 3 pelikaMH, 1 Moxe OyTH BUKOPUCTaHHUM JUIsS BUSIBIICHHS MOMEHTY 4Yacy OJIOKYBaHHS KOJIIC.

KurouoBi ciioBa: maxTHHuii J0KOMOTHB, rajibMa, raIbMiBHHI MOMEHT, piBHsAHHA JlarpaH:ky, 103

Beryn. Ha maxTHUX JIOKOMOTHBaX BCTaHOBIIIOIOTBH
rajbMiBHI IPUCTPOI, 110 peasli3oByIOTh TAIBMIBHY CHITY B
TOYIi KOHTAKTY KoJIeca Ta PEeUKH, MPOTe IX BUKOPHCTAH-
HS MOKH OOMekeHe KOe]ili€eHTOM 3YerUIeHHS, iCTOTHO
3aJIe)KHUM Bifl 3a0pynHEeHoCTI pefikoBoi xomii [1]. Konc-
TPYKTOPH Ta EKCIUTyaTal[iHHUKH BUMYIIEH] 3aKjIafaTH B
PO3paxyHKH MiHIMaNbHY BEJIMYHHY KoeillieHTa 3uer-
JICHHS1, OCKUIBKH TIiJ] 9aC €KCTPEHOT0 TaJIbMyBaHHS CKJIa-
Ny HaBaHTAKEHMX BAarOHETOK Ha HAHOUIBIIOMY YXHII
Koyl (10 50 %o) [2] JOKaBbHO MPHUCYTHI BYTUIBHUNA M,
BOJIOTa Ta arpecHBHE TOBITPSHE CEPEIOBHUILNE MOXYTh
CYTT€BO Horo 3HM3UTH. OcoONIMBO BaXIIMBE L€ TIPH BH-
KOPUCTaHHI Ba)XKHUX LIAPHIPHO-3YJICHOBAHUX JIOKOMOTH-
BiB, IO MAalOTh 3HAYHI MOJMJIMBOCTI IO TsA3i, MPOTE HE
3/1aTHI 3a0€3MeUYNTH TapaHTOBaHy 3yNMHKY CKJIaay HaBa-
HTa)XKEHUX BaroHETOK Ha KepiBHOMY yxwii. [lpukinanan-
HS K HaZMIpHO BEJTMKOTO TaJbMiBHOTO MOMEHTY [3] mo-
e TIPUBECTH 0 CXOIY JIOKOMOTHBA 13 CKJIaZIOM BaroHe-
TOK 3 PEHOK Ha BHCOKIi IMIBUAKOCTi, & 3HAYUTH JIO JIFOJ-
CBbKUX JKEPTB, BTpaT poOOUOro 4acy Ta BUTpAT Ha BiTHOB-
JICHHS KOJIIT 1 pyXxoMoro ckiiany. ToMy MoIIyK O3HaK rmoya-
TKY TOSIBH 1033 — B)KJIMBE HAYKOBO-BUPOOHUYE 3aB/IaHHSI.

Linmro 1iei podoTH € MOJENIOBaHHS MPOLECY I'ajlb-
MYBaHHS  MOJIEPHI30BaHOTO  IIaXTHOTO  LIAPHIPHO-
3wIeHOBaHOTro JokoMoTuBa E10 auckoBuM ochoBUM (po-
3TalIOBaHNM Ha OCi KOJICHOI TMapu) TajJbMOM IpHKJIa-
JAHHSIM TaJbMIBHUX MOMEHTIB, BEINYMHA SKHUX IIPU3BO-
JUTh 10 3pHMBY 3YCIUICHHS B TOYIl KOHTAKTy Kojeca Ta
peiiki. 3aBIaHHAM POOOTH € TEOPETUYHE BU3HAYCHHS
O3HaK NEPeXo/y JOKOMOTHBA B PEXUM 1033 IIPU TalbMy-
BaHHI MOMEHTOM, IIIO0 MEPEBUIIYE€ MAKCHMAIILHO MOKIIU-
BUIA, 3 BUKOPHCTAHHSM Pi3HUX TAJIbMIBHHUX MPUCTPOIB, L0
peanizoBylOTh TaJIbMIBHY CHJIy 4Yepe3 KoJjieca, NUIIXOM
PO3B’sI3aHHS CUCTEMH PiBHSHB Jlarpamxa Ipyroro posuy.

Bukaan marepiaay pocaimskennsi. Po3paxyHkoBa
cxema JUHaMiuHOi1 Mozedi [4] raibMyBaHHS JIOKOMOTHBA
E10 i3 cxiamoM HaBaHTa)XKEHWX BarOHETOK HA PEHKOBIii
KOMii 3 TOHOBXHIM YXWJIOM TpuBeneHa Ha puc. 1. [Jlo
JIPyTOI IO X0y pyXy TATOBOI cekuii 1 mpukiageHa cuia
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Ha 3YeIlICHHI FC Biﬂ CKJIaly HAaBAHTAXXCHUX BAaroOHCTOK.

CepenHst CeKIlist 2 Croyydae ii 3 MepIIor TATOBOK CEK-
iero 3, a pama cepeiHbOi CeKIii nmpeacTaBiIeHa y BUTII-
Ji TpY>KHO-TUCHUIIATUBHOTO CTPWXKHS, L0 MpAaIloe Ha
crucHenHs. Komeca 3 miBBicsiMM Ta 3y0uacre Kolieco
JpPYTOTO CTYTIEHSI OCBOBOTO PEAYKTOpa (3 MPHUBEICHUMHU
JI0 HBOTO MacaMH 1 MOMEHTaMH iHEPIIii PEIITH eIIEMEHTIB
TpaHCMICil) MalOTh 00epPTaHHSI HaBKOJIO BIACHHUX OCEH.
KopoTkwii kapnaHHWiA Ball B TATOBUX CEKIiSX, IO
CIIOJTy4ya€e Bajl TATOBOTO ABUTYHA 3 OCBOBHUM PEIYKTOPOM
HaHOIMXKIO01 KOJICHOT TapH, a TAKOXK JOBTUN KapJaHHUI
BaJI, O 3’€JHY€E MEPIIHH OCOBUII PEOYKTOP 3 OCHOBUM
PEeIYKTOPOM JIpyroi KOJIICHOI Mapu, MpeJCcTaBlieH] y BH-
TSI IPY>KHO-JUCUITATUBHUX 3B'3KIB, 1110 NMPALOOTh HA
kpydeHHs. Tyt i naji 1uist mo3Ha4eHHs 3MIHHUX NPUHHATI
HACTYIIHI OCHOBHI Ta JOJATKOBI HIDKHI iHICKCH, IO BU-
3HAYAIOTh MPHHAIEKHICTh 3MIHHOI O 00'€KTy Marema-
THYHOT MOJeNi: k — 10 CepeaHbOi CEKIi, [ — 10 TATOo-
BUX cekuid (i =1, 2), mpu yomy 1 mo3HaveHa mnepiia 1o
X0y pyxy y Hampsivi oci O& cexuis. Bona ocHareHa
IIJIIHAPOBHM IIAPHIPOM ISl CITIUPAHHS CepeIHbOT CEKIIil
Ha TsaroBy. Cekuis 2 CIONydYeHa 3 CepPeqHBOI0 CEKIi€l0
JIOKOMOTHBa C(EpUYHUM IIAPHIPOM; in — 10 KOJICHUX
nap (ocboBHX penykrTopiB) i- cexuii (n = 1, 2), npu yomy
1 mo3HayeHa OJIVDKHS 10 TOJIOBH IIOTATY KOJIICHA Tapa;
inj — o KoJjic in-i mapu, IPYKHUX 1 JUCHITYIOUHX eJie-
MeHTiB (j = 1, 2), ipu 9oMy | TIO3HAYEHI JiBl Y HAIPSIMKY
JO TOJIOBH TMOTATY Kojeca, ins —J0  KOJICHO-
KOJIOJJKOBOTO TajlbMa, BCTAHOBJIEHOI'O Ha #-H KOJICHIN
napi (s =1, 2), npu yomy | mo3HaveHi JIiBi y HaNpsIMKy
JI0 TOJIOBU TOTSTY KOJIOAKH; ind — O AUCKOBOTO Tajb-
Ma, BCTaHOBJICHOTO Ha n-i KoJjicHii mapi (d =1, 2) npu
npoMy | Mo3HaueHi JiBi y HAOPSMKY 0 TOJIOBHU IOTATY
KOJIOJKH; id — IO AUCKOBOTO rajbMa, BCTAHOBJIEHOTO B
TpaHcMicil i-1 cekuii, mpu 4omy | mo3HadeHi OMMKHI Yy
HAaIpsIMKy JI0 TOJIOBH IOTATY KOJIOJKH; if — JI0 Bally TS-
TOBOTO JIBUTYHA, BCTAHOBJICHOTO Ha i-i TATOBIH CeKIIii.




Puc. 1. Pospaxynxosa cxema canomysanns nokomomuea E10 eanbmamu, uwjo peanizogyioms 2anoMieHy cuiy 6 mouyi
KOHMaKmy Kojieca ma peuxu

UucenbHe po3B’si3aHHA CHCTEMH 3 25 nudepeHiianb-
HUX PIBHSHB JPYrOro MOPSIKY BUKOHYBAJIOCS B IpOrpa-
Mi Wolfram Mathematica 7, mpu npoMy 3HaAXOIMIH Mi-
HiMaJbHUH TraIbMIBHUH IUIAX, HA IKOMY 3yIIMHUTHCS I10-
TAT y pa3i NPUKIAJAaHHS MAaKCUMaJIbHO MOXIIHBOTO Ta-
JHMIBHOTO MOMEHTY, a TaK caMO IpH MiHIMAIEHOMY ITe-
PEBHUILEHHI IIbOTO MOMEHTY.

KineTn4Hi Ta JMHAMIiYHI MapameTpu IMPOLECy rajb-
MYBaHHS OCBOBHMH JHCKOBHMH T'aJbMaMH €JIEKTPOBO3a
E10, mo pyxaerbcs 13 mBuakicTio 1,65 mM/c i3 cimoma Ha-
BaHTaXEHUMH BaroHetkamu Tumy BI'3,3 mo yxuiy B
30 %o, puBecHI Ha puC. 2. JI0 OChOBUX TaIbMIBHUX JTU-
CKIB TPHKJIAJAIM TaJbMiBHUH MOMEHT BEIMYHMHOIO
1128 H-M, sIKMii 3a)1MIIaBCst MOCTIMHUM MIPOTSATOM BCHOTO
raJbMyBaHHS (OWB. PUC. 2, @). Y TOUII KOHTaKTy Koleca
Ta peliki BUHUKAJIO BiIHOCHE KOB3aHHS (pHC 2, 6 CTOCY-
€THCSA JIIBOTO KOJIEca MEPIIoi M0 XOAy PyXy KOJiCHOI ma-
pu apyroi TsaroBoi cekuii), sike nporsirom 0,27 ¢ (4ac
CHIPallbOBYBaHHA TaIBMIBHUX IIPHCTPOIB JIOKOMOTHBA
E10) pizko 3pocrano g0 4,5 %, notiMm npubIU3HO uepe3
1 ¢ KoJIMBaHHS 3aTyXaJld 1 BIOPOJOBXK BCI€l peliTH vacy
BITHOCHE KOB3aHHS He nepeBuinysaio 1,5 %.

Curia IOAOBXKHBOTO 0mOpy pyxy W, ympomosx 1 ¢

(dac yxBaJieHHs pillleHHS] MAlIMHICTOM PO HEOOXiTHICTh
1oYaTKy rajbMyBaHHsI) BiIIOBifana MOCTIHHIA CKIano-

Bili onopy pyxy koneca W(y (Cyma MOMEHTIB TEPTS B Ii-

JIIUITHUKAX OyKCOBHMX BY3JIB, BaliB KOJIICHOTO peIyK-
TOpa, KapJJaHHUX BaJIiB Ta IBUI'YHA IiJl CTATUYHUM HaBa-
HT@XXECHHSM, a TAKOXK B 3y0uacTuX nepeaadyax peaykropa,

MIPUBE/ICHUX JI0 TOUKH KOHTAKTY KoJjeca Ta peiku), 1opi-
BHIOBas1a puoamn3no 107 H.

[Ipu mepexoxi B raubMiBHHE pexuMm W, 3pocrana

npubam3Ho 10 120 H (nuB. puc 2, ) 1 konuBaacs CHHX-
POHHO 3 KOB3aHHSIM. 3a PaxyHOK ITOJIOBXXHBOTO HPHUCKO-
PeHHS, 1O 3'IBUJIOCS NPH T'aJIbMyBaHHI, IEPEIHI 10 X01y
PYyXy KOJICHI mapu JOBaHTaKyBaJUCS 1 BEPTHKAIbHA pe-
aKIlisl PEWKH IMiJT BiANOBITHIM KOJECOM 301NbIIyBaIacs 3
1740 no 1810 H (aus. puc 2, 2). Y ToUmi KOHTAKTy KOJe-
ca Ta peiiKM BHHMKAJa rajbMiBHA CHia (IMB. puUC 2, 1),
BEIIMYMHA SIKOT BU3HAYAETHCS BUILE MONIYEHUMH YHHHH-
kamu (mpubmmsuo 1980 H-m). 3ymuHsModnce, mTOTIT
NpOMIIOB JiCHUN TajdbMiBHMNA wLisix 37,920 M (auB.
puc 2, ), 3aleXHUI BiJ 3MIHM LIBUIKOCTI pyXy (IUB.
puc 2,0/c) Ta TpUCKOpeHHs (YIOBIJIbHEHHs) (IUB.
puc 2, 3), sike JTOpiBHIOBANO B cepearbomy 0,37 M/c” mpu
yactoTi Omm3pko 2,2 'y (s wacTora BiAIOBiAae KOJH-
BaHHSM 1 BCi€l pemITu mapaMeTpiB Mporecy TraabMyBaH-
Hsi). Ha mouarky rampMyBaHHS aMIUTITyZa OCIIHJISIIIHA
ckiamana 0,02 M/Cz, ajie Tmicis YOTHPHAALSATH CEKyHIHO-
o 3aracaHHs BCTaHOBHIacs Ha 3HadenHi 0,06 m/c’. Jlo-
KOMOTHUB 3yMHUHHUBCS depe3 45,979 ¢ micnsi movyarky ra-
JBMYBaHHS.

301IbIIEHHS MOMEHTY HaBiTh Ha OJIMH HBIOTOHO-METP
qo 1129 H'M momoBxuiao MiCHUN 4ac raJlbMyBaHHS [0
61,840 ¢ (3pic Ha 15,861 c), a ranbMiBHMI WLLIAX 10
50,647 m (30utbmBCes Ha 12,727 m). Ha puc. 3 npusexne-
Hi Ti % Tpadikn pyxy, a Tak caMo NPUIHATI NO3HAYCHHS
Ha IIKaJaX Ocedl OpAMHAT, IIEHTHYHI BUKOPHCTAaHUM Ha
puc. 2.
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Puc. 2. I'paghiku napamempis eanvmysanus 8i0 uacy 6es
3pUBy 34ennieHHs. d — 2aIbMIBHUL MOMEHM, O — 8iIOHOCHe
KOB3aHHA, 8 — CUNA ONOpY PYXY, & — Pearyis petiku nio
Konecom; 0 — 2albMi6HA CUNA HA KOJeci, e — nepemiujet-
M MA20601 cexyil; e — WBUOKICMb Ms2080i cexyii; 3 —
NPUCKOPEHHSI MsA2080i ceKyii

B pe3ynbraTi TOKOMOTHUB 13 CKJIaJI0OM BaroHETOK, Ma-
FOYU KPUTHUYHY 32 O3HAKOK CTIHKOCTI MIBHIKICTH, 3iH-
moB OM 3 peifok Ha HaWOMMKUil JIOKaJIBbHIA HEpiBHOCTI
KoJIii (HampHKiIa, CXOIUHII PEHKOBOTO CTHKY).
PosrnsHeMO TOBEHiHKY BiJHOCHOTO KOB3aHHA Ha BCIX
BOCBMH KOJIecaxX JIOKOMOTHBA (TI0 YOTHPH B KOKHOMY Bi-
3Ky) Ta BHHHKAIOUi IPU I[OMY TaNbMiBHI cmn (iX rpa-
¢biku HaBeneH] Ha puc. 4). K0 Ha nepuIid Mo Xoay py-
Xy TATOBii  cekuil BIJHOCHI  KOB3aHHS  KOJIC

8111, 8121, 6‘121, 8122 3aJIMIIAJINCA TaKUMH XK, SIK iB

nepmoMy Bumaaky (iX BeJMYMHA He IepEeBHIIyBaja
1,5 %, ockinbky OJIOKYBaHHS KOJIC HE BiAOYBaloCs), TO
Ha ApYrid TATOBill cekuii mporsiroM 2 ¢ micis moyarky
NPUKIaJAaHHS TalbMiBHOTO MOMEHTY DPO3BHHYBCS 3PUB
3YCIUICHHSI KOJIIC, BOHH TOBHICTIO MPHUIIMHWIA 00epTaH-
HS (3aboxyBanucs), a  BimHOCHI KOB3aHHS

£211> €221> €221 €222 AOCATIN  3HAYCHHS 100 %.

e, BoueBH/b, TMOB'SI3aHO 3 BAXYUM PEKHMOM POOOTH
JpYyTOi TATOBOI cekuii (3ycuIs Bif CKJIaJy BaroHiB Ha
3ueryieHHs1). ToMy ¥ HmamiHHS TalbMIBHHX CHJI HA KOJecax
,I[pyl"O'l' CeKI_[ﬁ le 1> FZZl . F221 N F222 Bi,£[6yJ'IOC}I 3a2c¢c

BiJ MaxkcHMaibHOTO 3Ha4eHHs Oimsbko 2000 H no minima-
meHOTO B 700 H, 110 BifIIOBiA€ pEXKUMY TEPTSI KOB3aHHSI.
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Puc. 3. I'paghixu napamempie canomyeanHs 6i0 uacy i3
YACMKOBUM  3DUBOM 3UeNieHHs (Ou8. NOHAYEHHS HA

puc. 2)

B Toli ke wdac TrampMIiBHI CWJIM TIEPIIOTO Bi3Ka

Fi11> F121> F121> F1pp He 3MeHmmmcs. dakTH4HO 3

IOpyroi CeKyHIH TalbMyBaHHS HOTST 3yIHHSBCS, B OCHO-
BHOMY, 332 PaxyHOK TaJbMiBHHX CHJI IEPLIOTO O XOAY
pPyXy Bi3Ka, TOMy HOTO TaJbMiBHHH LUISX 1 4ac 10 3yIH-
HKH TaK 3HaYHO 301IBIIHIIUCS.

AHaizyroun BUIIECKa3aHe MO)KHa 3p0OMTH BUCHOBOK, IO
pi3Ke 3pocTaHHS BIJHOCHOTO KOB3aHHS KOJIC IO peifkax
(mo 50 % 3a 1 ¢) Moxe OyTH 03HAKOIO ITOYATKY F03a.

[lle omHiero O3HAKOK TOTO, IO JIOKOMOTHB HE 3MOXE
OYiIKYBaHO MIBUIKO 3YNMHUHHUTHCS 3-33 MOYATKy 1032, MO-
KyTh OyTH HECHHXPOHHI 00€pPTaHHS BaJliB TATOBHUX JBU-
TYHIB Ta KOJIC Pi3HHMX TAroBux cekuid. lle BuaHo 3
puc. 5. Ilicns 3aBepuieHHS TNPHUKIAJAEHHS TajlbMiBHOTO
3yCHIUIS IO OCHOBUX JHCKOBHUX TalbM IEpIia TAroBa ce-
KISl pyXxanacsi 0e3 3puBY 3UeIJICHHs, TOMY i MIBUAKICTh
obepTaHHs i TATOBOTO ABHIYHa (CyLiJbHa KpHBa Ha
puc. 5, @) BiAmoBinana Xxapakrepy ralbMyBaHHS JIOKOMO-
tuBa. lIIBuIKiCTh 0OEpTaHHS X JPYTOi MO XOAy pyXy Ts-
roBOi CeKIlil moyvana pi3Ko 3HWKyBaTHCs (IITPUXOBA Ji-
Hisl Ha puc. 5, @) MOKK He focsria Hyis (OIOKyBaHHS Ta
TIOBHE TIPUIUHEHHS 00epTaHHs KOJIiC TATOBOI cekiii). Lle
cTamocs MPHUOIM3HO Yepe3 2 C MICHsA MMOYaTKy TalbMy-
BaHHSL.

AHanoriyHa KapTHHA CIOCTEPIraeThes 1 MPH MOPIBHSIHHI
MIBUAKOCTEH OOEpTaHHs JIBUX KOJIC MEpIIoi KOMiCHOT
mapy BiJIOBITHO MEPIIOi Ta APYroi TATOBUX CEKIIiH, 5K
1Ie BUJTHO Ha pHC. 5, 0).




xl

Puc. 4. I'paghiku 6i0HOCHO20 KOB3aHHA MA 2ANbMIGHOI CUIU HA KOJIECAX TOKOMOMUBA 8i0 YacCy NPU YACMKOBOM) 3DUE]
3uennienns

xl

Puc. 5. I'pagixu 3minu Kymosux weuokocmeii ma KOOPOUHAmM 6i0 4acy npu 4ACMKOBOMY 3DUSI 3uenjieHHA: a -
KYMOSI WUOKOCMI MA208UX 0BUSYHI8 CceKYill, O — KYMOSi weuoKocmi GiONoGiOHUxX KOIiC MsA206UX cexyil, 6 -
8IOHOCHA pO30DiXNCHICMb JIHIUHUX WEUOKOCMell 8IONOBIOHUX KOJIC, & — KYMO08i KOOpOUHAmMU MA208UX 08USYHIE; O -
KYMOGI KOOPOUHAMU Gi0NOBLOHUX KOJIIC MA208UX CEKYIll; € — KYMO8i KOOPOUHAMU KOJC Opyeoi msa2o8oi cexyil

BinMiHHICTE TONATaE JNUIIE B TOMY, IO OJIOKYBaHHS
KoJieca JIpyroi KONicHOI mapy (IITPUXOBA JiHIS) Cympo-
BODKYBAJIOCSL TynbcarissiMi. Yactota ix mpuOIm3HO
5T Ta ammritynoro 6mm3eko 1 pan./c. Lle moBoawuTs,
0 TIPOIeC Tepexory 0 f03a MpH OJOKyBaHHI Koieca
CYIPOBOMXKY€ETHCS 3HAKO3MIHHMMH ITyJIbCALliIMU KyTO-

BOT MIBHIKOCTI, 2 B KOHTAaKTI KoJieca Ta pEHKU BUHHKA-
IOTh HE JIUIIIE CIUTH TePTs KOB3aHHS, alle i MPYy»KHOTO KO-
B3aHHS. SIKIIO PO3TIIAHYTH IIeH MPOIeC K BiTHOCHY pPO-
30DKHICTh JIHIMHUX MIBUIKOCTEH BKa3aHHUX Koic (Bin-
HOIIIEHHS PI3HUIN JNiHIHHUX MBHIKOCTEH He3abIOKOBa-
HOro Ta 3a0JIOKOBAHOrO KOJIC JO JIIHIHHOI HIBUAKOCTI
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HEe3a0JIOKOBAHOTO KoOJeca), TO 3a Ti )X 2 ¢ BOHO 3pOCIIO
BiZl HyJIf IO OAWHHUII ¥ CYHNpPOBOIKYBAJIOCS TaKUMH K
OCIIWJISILISIMY, ¥ 11€ BUJHO 3 pUC. 5, 6. Takum 4nHOM, pi-
3ke (3a 1 c) 30imblIeHHsT BITHOCHOT PO30DKHOCTI JIiHIMH-
HUX IIBUJIKOCTEH KOJIIC a00 PI3HUI KyTOBHX IIBHIIKOC-
Teil 00epTaHHs TATOBUX JBUTYHIB cekuiid Ha 50 % Moxe
OyTH 03HaKOI HAOJMKEHHS OJIOKYBaHHS KOJIIC OAHIET 3
TATOBUX CekImii. [loximHa 3a 9acoMm pi3HMIN BKa3aHUX
LIBUIKOCTEH € aHaJoroM MPUCKOPEHHS MepexiTHOro
nporecy OJOKyBaHHS KoJjiic. BOHO 3'SIBIISIETBCS TINBKH
TP TI0YATKy 1032 1 Ma€ CHHYyCOimanbHy (GopMy 3 mepe-
BaYKAIOUOIO TO3UTHUBHOIO YaCTHHOIO. 3a 3 ¢ BiA MOYATKy
raJbMyBaHHs IPUCKOPEHHS J1OCSAra€ MaKCUMAJIbHUX 3Ha-
YeHb aMIUTITYIM KOJIMBaHb BiJ MiHyc 6 10 mitoc 16 M/Cz,
a moTiM (Iicisl MOBHOTO OJIOKYBAaHHSI OIHOTO 3 KOJIIC)
NOYMHAE MBHUIKO YOyBatu. DakT MOSIBU TaKOTO MPHUCKO-
peHHst MoXe OyTH 3 yCITiXOM BHKOPUCTaHHU JUIsl JllarHO-
CTYBaHHS [TOYATKY 03a.

Bax apyroi TAroBoi cekuii micis nepexoay B 03 Ie-
pecrae obeprarucs 1 HOro KyToBa KOOpAWHATA 3aJIMINA-
€TBCS1 HE3MIHHOIO (IUB. pHC. 5, 2). AHanoriuHa KapTHHA
CIIOCTEpITaeThCsS 1 MPH MOPIBHIHHI KYTOBHX KOOPIUHAT
JBUX KOJIC MEpIIoi KOJICHOI Iapy BiANOBITHO TIEPIIOi
Ta IpyToi TATOBUX CEKIIiH, SIK IIe BHIHO 3 puc. 5, 0. JliBi
KoJieca Iepiioi Ta Apyroi KOJICHUX Hap APYroi TAroBoi
CeKIii TPaKTHYHO CHUHXPOHHO 3a0JOKyBanucsi (IMB.
puc. 5, e). Ille crano MOXIHBUM TOMY, IO JOKOMOTHB
E10 mae rpynoBuii IpHBiJ KOMICHHUX Map TATOBOI CEKIIii.

Cuin 3a3Ha4MTH, IO HABITH MicHs OJOKYBaHHS BCIX
KOJIIC JIOKOMOTHBa (TIepIIol Ta JAPYroi TATOBHX CEKIIii)
pyXxoMmuii cKkiax He Oyne HMPUCKOPSTHCA I Jac CIYCKY
Mo yXwiry BeMWIHHOIO 10 50 %o, OCKUTEKH KOe(illieHT
3UCIUICHHS KOJeca Ta PeHKH B pealbHO SKHANTIPIINX
YMOBax MIAXTHOI PEWKOBOi KOl HE OIMYCTHTHCS HIDKUE
0,05. Takwifi BHCHOBOK MO>XHa 3pOOUTH PO3TIISIAIOYH
PYX HOTSTY B PeXHUMI ranpmyBaHHs [1], K 11e moka3aHo
Ha puc. 6.

Puc. 6. Pospaxynxosa cxema pyxy nomazy 6 pejicumi
2aNbMYBAHHS

[Tix yac mepexojy BCiX KOJIIC JIOKOMOTHBA B PEXUM
KOB3aHHS (F03) MOTSAT MOXKHA PO3IIISIAATH SIK TUIO, L0
KOB3a€ M0 MOXWIIiH TUIOMIKHI, 3 KyTOM & , TAHTEHC SIKOTO

JIOPIBHIOE TIOIOBKHBOMY YXHITY KOJIIi I P ITin gac nepe-

X0y TIOTATY, 110 iXaB BHU3 i3 MBHUAKICTIO V, B PyX 13 MpH-
CKOPEHHSIM ¢, BOHO IIOBUHHE BH3HAYATHUCS 3 PIBHIHB

N -Gcosa = 0;
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ne N —peaxiis pediku BiJ CHIM TKIHHS mnoTsary, H;
G, m —cuna TOKIHHA Ta Maca motsary, H Tta kr;

F = fON — raapMiBHI CHJIM, 1[0 BHHHKAKOTh B TOYIl
KOHTAKTY JIOPKOK KaTaHHs peiok Ta koiic, H; f) — ko-
ebiuient TepTs KoB3amHsd, W, = fycN — CWIN TIO-

JIOBXXHBOTO MPY>KHOTO KOB3aHHS KOJIC B TOUI KOHTAKTY

3 petikamu, H; f ye = KOE(IIi€HT TMPYKHOTO KOB3aHHS;

g() — TIPUCKOPEHHS BUILHOTO MaliHHSL.

3Bincu
gO(Gsina—F—Wx)
a= - =
g0 (G sina — fyG cosa — fycG Ccos a)
= - .

TO}Ii YMOBHU IPUCKOPECHOT'O PYXY MOKHA 3allMCaTH SIK

Gsina—fOGcosa—fychosa > 0, abo
tga—(fo +fyc)>0'

Ane tga = ip, a fo +fyc =y, e y — xoedii-
€HT 3YeIUICHHs KoJiic 3 pelikamu. ToOTO, moTsr pyxaTh-

METBCS 110 YXHJIY 13 TPUCKOPEHHSM SIKIIO § p>V-

Ha puc. 7 HaBeneHuil mpukiaa TEOPETUYHOTO BUNIAI-
Ky, KOJIM BHILlE BKa3aHA YMOBa BUKOHAHA.

[Motsar ine mo yxmmy 100 %o mo MOKpHX perkax, MoK-
PUTUX BYTUIBHUM IHIOM, 3 KOE(DII[IEHTOM 34erUIeHHs
0,08. Maca ckiaay, mo4aTKOBa IMIBUAKICTH Ta BUKOpPHC-
TOBYBaHI TajibMa Ti Xk, 10 i y MOnepeIHbOMY BHIIA/IKY (3
YaCTKOBHM OJIOKYBaHHSIM KOJIIC).

TyT NpUHHATI Ti K MO3HAYEHHSI Ta IIKAJIM 1O OCi Op-
JIUHAT, 110 ¥ Ha puc. 3. BiAMIHHICTh MOJIATa€ B TOMY, IO
OmoKyBaHHS HacTae He uepe3 2 ¢, a Bxke depe3 0,4 c, i
OJIOKYIOTBCSI OIHOYACHO BCi Kouieca JjokoMoTtuBa. Hi ra-

JBMIBHI CHUIH £, Hi CUIIH TIOJOBXHBOTO OTIOpY pyxy W,

He BCTHTalOTh BHHTH Ha CBOI MaKCHMAaJIbHI 3HAYeHHS 1
MPaKTHYHO BiIpa3y MEpeXOoAiTh 10 MO3HAYKH TEPTS KOB-
3aHHs (TYT MOCTIHHA CKIIa/0Ba Omopy pyxy koneca W
BIZICYTHSI).

HIBuAKICTB, MmiCIs ii 3pOCTaHHS MPOTITOM CEKYH/IHO-
TO MPOMIXKY (Ha Yac yXBaJIEHHS MAIIMHICTOM pillICHHS
PO MOYATOK TalTbMyBaHH:), IPOJAOBXKYE 30UTBITyBATHCH,
ajle TIPUCKOPEHHS PO3TOHY BCE K TaKM 3MEHINYETHCS,
OCKIJIbKH JIIFOTh TAIIbMIBHI CHITH Ta CHJIM Omopy pyxy. Lle
BUJIHO i 3 puc. 8, e mpuBeneHi rpadiki BiIHOCHOTO KO-
B3aHHS Ta TaIbMIBHUX CHJ Ha BCIX BOCBMH KOJECax JIO-
KOMOTHBA.

KyToBi MIBUAKOCTI Ta KyTOBI KOOPAMHATH BaJIiB JIBU-
TYHIB 1 KOJIIC TIpH TIOBHOMY 3pHBI 34EIUICHHS ITPAKTHYHO
CIIBIAIAIOTh MiXK CO00T0, K IIe BUIHO 3 pHC. 9.
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Puc. 7. Ipaghiku napamempis canomysanus 6i0 uacy i3
NOBHUMUM  3DUBOM 3YenjieHHsi (Ou8. NO3HAYEHHS Ha

puc. 2)

BimHOCHa pO30KHICTD JTIHIHHUX MIBHIKOCTEH Bigmo-
BIZIHMX KOJIC B IIbOMY BHIIaJKy BUPODKYETHCS Y BEPTH-
KaJbHY JiHII0 (IMB. puc. 9, 6) 1 MOXe CBIIYUTH JIUILE
PO Te, IO MPOLEC Iepexoy B 03 IpH OJIOKyBaHHI KO-
JIic TaJbMIBHIMU TPUCTPOSIMU Ma€ BiIMIHHOCTI 32 4YacoM
HOro movaTKy W 3aBeplIeHHS MK KoJecaMmy Mepioi Ta
Ipyroi TaroBux cekuiid. HaitOinein akThBHA Horo gasa
3aiimae puosmsHo 0,1 c.

BucnHoBkn. Pi3ke 3pocTaHHsS BiIHOCHOTO KOB3aHHS
KoJtic mo peiikax 3 1,5 % mo 50 % 3a 1 ¢ € o3HaKorO MMO-
YaTKy 1033, IpU TaJlbMyBaHHI CHCTEMaMH, SKi peaiizo-
BYIOTh TaJIbMIBHY CHITy B TOYIli KOHTAKTy KOJIIC 3 peiika-
MH, 1 MOXe OyTH BUKOPHCTaHE Ul BUSBICHHS MOMEHTY
yacy OJIOKYBaHHSI KOJIIC TaJIbMiBHUMH TIPUCTPOSIMH.

Pizke (3a 1 c) 301IbIIEHHS BIIHOCHOT PO30IXHOCTI JIi-
HIMHHUX MIBUAKOCTEH KOJIC ab0 Pi3HMIN B KYTOBHX IIBH-
JIKOCTSIX oOepTaHHS TATOBHX JBHUTYHIB cekiii Ha 50 %
MoOXxe OyTH O3HaKoK HaONMKeHHS OJIOKYBaHHS KOJIiC
OJItHI€T 3 TATOBUX ceKiiil. [ToxigHa 3a 9acoM pi3HUII BKa-
3aHUX MIBHJKOCTEH € aHaJoroM INPHCKOPEHHS Iepexii-
HOTO TIpoliecy OJIOKYBaHHS KOJic, a (pakT IOsIBH Takoro
TIPUCKOPEHHS MOXe OyTH 3 YCITIXOM BHUKOPHCTAHUHA YIS
JIarHOCTYBaHHS I10YaTKy F03a.

[Ipomec mepexomy mo 1o3a mpu ONOKyBaHHI Kojeca
raJbMIiBHUM TIPHUCTPOEM CYIPOBOKYETHCS 3HAKO3MIH-
HUMHU TYJIbCAlliIMU KYTOBOI IIBHIIKOCTI, TOMY B TOYII
KOHTAKTy KOJleca Ta PeHKM BHHHMKAIOTH HE JIMIIE CHIN
TEPTs KOB3aHH, ajle il MPy>KHOTO KOB3aHHSI.

xl

Puc. 8. I'paghixu 6i0nocno2o k083anHA Ma 2anrbMi6HOI CUIU HA KONIECAX TOKOMOMUBA i0 4acy npu noSHOMY 3puei
3YenaeHHs
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Puc. 9. I'paghixu 3minu kymogux wieuokocmeti ma KOOpouHam 8i0 yacy npu nOGHOMY 3pUGi 3uenieHHs (Ous.
no3HauenHs Ha puc. 5)

[ligTBepmKeHO, MO0 HAaBITH IICHA ONIOKYBAaHHS BCIiX
KOJIIC JIOKOMOTHBA (TIepIIoi Ta APYroi TATOBHX CEKIii)
cKkJa] He Oylle MPUCKOPIOBATHCS IPH CILyCKYy IO yXHIIY
Benn4ruHOI0 10 50 %o, OCKUIBKU KOE(ILIEHT 34EIUICHHS
KoJIeca Ta PeWKH B peajbHO AKHANTIPIINX YMOBAX IIaXT-
HOI peiikoBoi Kodii He omycTuthest Hmkde 0,05.
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HpOBCI[eHO TECOPETUIECKOE UCCIIENO0BAHUE IaXTHOT'O
MapHUPHO-COYWICHOBHOT'O JIOKOMOTHBA B PEKHUME TOPMO-
KCHUA ycmOﬁCTBaMH, KOTOPBIC p€AIN30BBIBAIOT TOPMO3-
HYIO CWJIy B TOYKE KOHTAKTa KOJI€Ca C pEIbCOM. Onpe;[e-
JICHHBI YCJIOBUA 6J'IOKI/IpOBaHI/IH KOJICC TOPMO3HBIM MO-
MCHTOM, YTO HPEBLIIIACT (l)pI/IKHI/IOHHI)Ie XapaKTCPUCTUKU
KOHTAKTa, a TAaKIKC IMMPU3HAKH IIEPEX0aa JIOKOMOTHUBA B 103.
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JlokazaHo, 9TO pE3KUil pocT 3a 1 ¢ OTHOCHTEIHEHOTO
CKOJIBXKEHHUS KoJiec 1o penbeaM ¢ 1,5 % mo 50 %, xak u
YBEJIMYEHHE OTHOCUTEIHHOTO PACXOXKICHUS JMHEHHBIX
CKOpOCTEH KOJIEC WM Pa3HHUIBI B YIJIOBBIX CKOPOCTSIX
BpAaIlleHUs TATOBBIX ABHUratenen cekuuid Ha 50 % sBnser-
Csl TIPU3HAKOM Hauana 103a IpU TOPMOXKEHHM CHCTeMa-
MU, KOTOPBIE PEaTN30BBIBAIOT TOPMO3HYIO CHIY B TOUKE
KOHTaKTa KOJEC C PelbCaMH, ¥ MOXET OBITh HCIIOJB30-
BaH JUIS BBIABJICHUS MOMCHTAa BPEMCHH OJIOKMPOBAHHS
KOJIEC.

KiroueBble c10Ba: IAXTHBIH J0KOMOTUB, TOPMO3,
ypaBHeHHMsI TOPMO3HOII MOMEHT, ypaBHeHusi Jlarpau-
Ka, 103

Theoretical research of the mine joint-joined locomo-
tive is conducted in the mode of braking by the devices
realizing brake force in the point of contact of wheel with
arail. The terms of locking of wheels by a brake moment
are certain, exceeding friction descriptions of contact,
and also signs of transition of locomotive, in braking
skidding. It is well-proven that sharp height after 1 s in
relation to sliding of wheels on rails from 1,5 % to 50 %,
as well as increase of relative divergence of linear speeds
of wheels or difference in the angel speeds of rotation of
hauling engines of sections on 50 % it is the sign of be-
ginning braking skidding at braking by the systems real-
izing brake force in the point of contact of wheels with
rails, and can be used for the exposure of moment of time
of locking of wheels.

Key words: mine locomotive, brake, brake mo-
ment, La Grange’s equalization, braking skidding




