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OBECIHHEYEHHUE BE3OITACHOCTH ABWXEHHUSA INOABUXHOI'O COCTABA 110
IHOKA3AHUAM KTCM B 3BABUCUMOCTHU OT THUIIA BYKCOBOI'O Y3JIA

AHHOTanMs1. B 0anHoil cmamve paccmompenvl memnepamypHule 3a8UcUmMocmu, npueooauue Kk Omrasam Oyx-
COBYIX V37108 HA 2PY3060M NOOBUNCHOM cocmage. 1Ipedcmagienvl 0CHOBHbIE HEUCIPABHOCTNU U OeeKmbl, NO8UABULUE
Ha omxka3 Oykcoeozo y3ua. B oxcnayamayuu pabomocnocoOHoCmb NOOUWUNHUKOS ONPeOeNsiemcs 2la8HbiM 00pa30oM
memnepamypotul nazpesa Oykcoswvix y3106. OCHOBHOU KOHMPONb USMEHEHUs. MeMNepamypbl HPOU3800UMCs NPU NOMOWU
ABMOMAMU3UPOBAHHO20 YCMPOUCMEA, KOMOPOe CYUMbleaenm UHGopmMayuio no Hazpegy OyKco8020 y3id ¢ NOMOWbIO
un@paxpacrnoeo uznyuamens, ecmpoennozo 6 KTCM.

Bykcosvie yznvl 6a2on06 u 10koMomugos ecezda OvLiu npeomemom 0cob020 KOHMpOJa 01 obecneyeHus oe3-
ONnacHocmu 0BUIICEHUSL NOOBUIICHO20 COCMABA. B yC06Uax nOGbIUEHHO20 POCMA CKOPOCMEN OBUICEHUS U YGENUUEHHOU
2PY30N00BeMHOCIU NO 8Cell Cemu HCele3HbIX 00pPO2 YEeIUuUIach Hazpy3Ka Ha X0008ble YaCmu 6a20HA U OYKc08020
y3na 6 yenom. B croscuswietica cumyayuu pabomocnocooHocns 6yKCO8020 Y31a YMEHbUAEMC, 4 HASPY3KA Y8eNUIU8a-
emces, umo npusooum K HenpasuivbHol pabome u omxazy 0anno2o y3ia. B cmamve paccmompena cmamucmuxa no
Hazpegy OYKco6020 y31a 6 YEMHOM U Heuémnom nanpasrenusx. I[lpusedensvt dannvie cuamule ¢ ycmpoticme KTCM ons
CPAGHUMENbHO20 AHANU3A OBUIICEHUS. 8A20HOE C DAZHLIMU MEXHUYECKUMU NAPAMempamu U nepeso3umMviM 2py30oM, d
Makdice HeUCNPABHOCMAMU @ CUCIEME «KOJIeCO-penbCy. B okcnayamayuu wacmo ecmpeuaromes: HeUCnpagHoCmu, 803-
HuKaowue npu 3aKIUHUBAHUU NOOWUNHUKOG, KOMOPble NPOUCX00Sm NpU HeNnpasuibHomM noodbope men KaueHus no
onune u ouamempy. Omyensl 2py306020 HOOBUINCHO20 COCNABA 8 OCHOBHOM NPOUCXOOAM NO OMKA3AM OYKCOBbIX Y3108 U
OCHOBHOU NPOYEHM OMKA3d NPUXOOUNICS HA HEUCNPABHOCIU MOPYEB020 KPEenieHUs. U mei KaueHus NOOWUNHUKA.

Karwuesble cioBa: 6eszonachocms 0gudiceruss, KTCM, nazpes 0ykcogozo y3ia, pasHuya OIuHbl U ouamempd
men KaueHusl, HeUCHPAaAsHOCMU NOOWUNHUKOS, OMYenbl 2PY308020 NOOBUINCHO20 COCMABA, CUCIEMA «KONECO-PENbCY.
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ENSURING THE SAFETY OF ROLLING STOCK MOTION ACCORDING TO THE
MCTM INDICATIONS DEPENDING ON THE TYPE OF THE BUXING UNIT

Abstract. This article discusses the temperature dependences leading to the failure of axleboxes on freight
rolling stock. The main faults and defects that influenced the axle box failure are presented. In operation, the servicea-
bility of bearings is determined mainly by the heating temperature of the axlebox units. The main control of temperature
changes is carried out using an automated device that reads information on the heating of the axle box unit using an
infrared emitter built into the KTSM.

Axleboxes of cars and locomotives have always been a subject of special control to ensure the safety of rolling
stock movement. In the context of an increased increase in travel speeds and an increased carrying capacity throughout
the railway network, the load on the running gear of the car and the axle box as a whole has increased. In this situa-
tion, the efficiency of the axle box unit decreases, and the load increases, which leads to incorrect operation and failure
of this unit. The article discusses the statistics on the heating of the axlebox unit in the even and odd directions. The
data taken from the KTSM devices for a comparative analysis of the movement of cars with different technical parame-
ters and transported cargo, as well as malfunctions in the "wheel-rail" system are presented. In operation, there are
often malfunctions arising from jammed bearings, which occur when the rolling elements are incorrectly selected in
length and diameter. Cuts of freight rolling stock mainly occur due to failures of axlebox units and the main percentage
of failure falls on malfunctions of the end attachment and rolling elements of the bearing.

Keywords: traffic safety, KTSM, heating of the axle box, difference in length and diameter of rolling elements,
bearing malfunctions, cuts of freight rolling stock, wheel-rail system.



BBenenue

B nemsix obecrieyenus 6e30MaCHOCTH JBMKEHUS TOIBMKHOTO COCTaBA M MPEIOTBPAIICHUS
BO3HUKHOBEHHUS TPAaHCHOPTHBIX NMPOUCHIECTBUI U MHBIX COOBITUM, CBSI3aHHBIX C HAPYILICHUEM IIpa-
BIJI OE€30MACHOCTH M DKCILTyaTaIMH JKEIE3HOAOPOKHOTO TPAHCIIOPTa, UCHOIB3YIOT OPraHU3aIlMOH-
HYIO0 pabOTy M0 TPEBOXKHBIM MOKa3aHusM cpeAactB auarnoctuku KTCM [13]. IIpu skcryaTamuoH-
HBIX YCJIOBHSIX BO3HUKAIOT Pa3IMYHbIC HEUCIPABHOCTH OYKC, OCHOBHBIMU MPUYUHAMHU SIBIISTIOTCS
BIIUSIHUE BHEIIHUX YCJIOBHM, MEXaHHMUECKUX AepopMaiuii, 3arps3HeHUN, HApyIIEHUNH TEXHOJIOTHH
M3TOTOBJICHUSI, OOCITY)KMBAaHHS M PEMOHTa T'PY30BOTO MOJBMKHOTO coctaBa [3,12]. Texuuueckoe
COCTOSIHME M pabO0TOCIOCOOHOCTh OYKCOBBIX Y3JIOB OMPEIEINAIOTCS IIaBHBIM 00pa3oM TemrepaTy-
poii HarpeBa MoIUIHUKOB [2]. OT TEXHHMYECKOTO COCTOSIHUSI OYKCOBOTO y3JIa 3aBUCHT TEMIIEPATY-
pa 1elKu ocu, BHYTPEHHHUE 3a30pPbl, BA3KOCTh CMa3Ku U T.JI. HarpeB s1eMeHTOB MOJUIMITHUKOB B
pasHOW CTENEeHM MPHUBOJUT K JedopManuu JeTajaei, KOTOpble MOTYT HMPUBECTH K 3aKIMHHUBAHUIO
POJHMKOB M 0TKa3y OykcoBoro y3ia [10,17]. OxHako, CymiecTBEHHBIM IIPU3HAKOM OOJIBIIHHCTBA He-
UCHpaBHOCTEH OyKCOBOTO y37la M KOJIECHOW Mapbl SBIISETCS IMOBBIIICHUE TEMIIEPAaTyphl KOpITyca
OyKCBHI U IIEWKH OCH IMPH JIBUKEHUU MOABI)KHOTO cOCTaBa. B 3uMHHE Mecslbl YUCIIO OTIENOK Ba-
TOHOB II0 HEHWCIPABHOCTSIM TOAIIUITHUKOB BO3PACTaeT, YTO CBA3aHO C HU3KOH TeMIiepaTypou
OKpY’Karollel Cpeabl U MOBBIIICHHBIM U3HOCOM JeTallell BaroHOB U OYKCOBOTO y3ina B menom. [lo-
ATOMY TeMmIepaTypa OyKCOBOTO y3ia SBIISICTCS BaKHEHIINM KPUTEPUEM, XapaKTEPHU3YIOUINM TEX-
HUYECKOE COCTOSIHUE MOIIUITHUKOB [6,8].

TexHH4YeCKOro cpeacraa

BykcoBbIii y3en Kon€cHOW maphl SBISETCS OTBETCTBEHHBIM Y3JIOM XOJOBOI 4acTW BaroHa,
CIy’)KUT JUTSI TIepeladun CTaTUYECKUX M TUHAMHYECKHX Harpy3ok, a Takke oOecreunBaeT Oeszomac-
HOCTb JIBUKCHHSI MOJIBIKHOTO COCTaBa. ByKChbl BOCIIPUHUMAIOT U MEpeIaloT KOJIECHBIM MapaM Bec
Ky30Ba, a TaKXKe JUHAMUYCCKUE HArpy3KH, BO3HUKAIOIIME IMPH TMPOXOXKICHWU BaroHa KPUBBIX
yuacTkoB nyTu. Llleiiky ocu KoyiecHOM mapbl OT 3arpsi3HEHUS] U TOBPEXKACHUS MPEJOXPAHIIOT OYK-
coBble y3ibl. OHM TakXKe SBISIOTCS PE3EPBYapOM UIS CMa3Kd M MECTOM Pa3MEUICHHUs MO IIUITHH-
KoB [4].

TspKenble SKCTUTyaTallMOHHBIC YCJIOBUS M BHENIHHE (PAKTOPHI MPHUBOJSAT K H3MEHCHHIO JTH-
HAMUKHM BaroHa ¥ MUHUMaJIbHOMY COMPOTUBIICHHUIO BpAIeHHs KOJIECHBIX Map, YTO BIMsET Ha 0e3-
OIMaCHOCTh JBM)KEHHUS BaroHa B 1esioM [5]. TToaToMy K MX KOHCTPYKIIMU U pacyeTaM MPH MPOCKTH-
POBaHMH, a TAKXKE K TEXHOJIOTHIECKOMY MPOIIECCY PEMOHTA MPEABSABISAIOTCS 0COOBIE TPEOOBaAHMUSI.

Ta6auua 1. [loporospie 3HavyeHus: curHanuzaunu Aas annapatypbl KTCM-02 B rpagycax Lleabcus
JHaueHMA TEMNE i ax Llenncua
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Amnmnaparypa KTCM (KTCM-01, KTCM-01/], KTCM-02) no cpaBHeHuI0 ¢ mpubopom 00-
HapyxeHus HarpeTbix Oykc (IIOHAB-3) Hanenena yiydnieHHbBIMU 3KCIUTyaTallAOHHBIMU M TEXHU-
YEeCKUMH XapaKTepPUCTUKaMH, KOTOpble OOHAPYKUBAIOT U BBISABIISIIOT Ieperpersie OyKChl B UHTEP-
Bajie Hapy»HoOro Bo3ayxa oT — 60 °C go +55 °C u nepenatoT uHGOpMAIMIO Ha paccTossHUU 110 40
kM [9,16]. B unpopmaluu Ha OMH POBEPEHHBIN MOBIKHON COCTAaB COMEPKATCS JaHHbBIE TI0 KO-
JIMYECTBY OCEH B BaroHe, KOJIMYECTBY U MOPSAKOBBIM HOMEpPaAM BaroHOB C MEPErpeThIMU OyKcaMH U



yKa3aHHEM CTOPOHBI MO X0y Imoe3aa (Jieasi, MmpaBas OCh), KOHTPOJIIO HarpeBa OyKC M CKOPOCTH
nBwkeHus: noesfaa. CpenHuid cpok cirykObl armmaparypsl 10 ner [7]. B Tabmuue 1 npeacraBieHsl
Pa3sHOBUJHOCTH TPEBOI JJI TPY30BBIX M MACCAXKHPCKUX BArOHOB C TEMIIEPATypHBIM IOPOrOBBIM
3Ha4YE€HHEM HarpeBa OyKCOBOTO y3ia.

KoHkpeTHBIi TOpSIOK IpUeMa IO0e370B Ha CTAHLUIO C HEHCIPaBHBIMM BaroHaMu
¢buKcupyercs B TEXHHUECKO-PACIOPSAUTEIBHOM aKTe M MECTHON MHCTpyKIuH.

ITpy BBISBIEHUMU HEHMCIIPABHOCTHU IO€3[ JOJKEH CJIEJ0BATh JJO CTAHIMU C YCTAHOBJICHHOMN
ckopocteio He Oomee 40 km/4. JlokomoTuBHas Opuraga JODKHA KOHTPOJIMPOBATH BaroH ¢
3a()MKCHUPOBAaHHONW HEUCIPABHOCTBIO, CBEJIEHHs 00 3TOM BaroHe (JIOKOMOTHBE), €ro HOMEp,
pacroyio’)keHne B Ioe3/e, AOJDKHBI ObITh MepenaHbl Ha OMIKalIIyro CTAHIMIO Yepe3 omepaTopa
[1TO [11,14].

Ecnu nepen cnenyromeit cranuuer KTCM ne Bbinan curnan "TPEBOI'A-1 (2)", To noe3n
MOJKET CJI€JIOBaTh 0€3 OCTAaHOBKM IO CTAHIUM C YCTAaHOBJIEHHOW CKOpoCThbIO. [Ipu moBTOpHOM
curHaie "TPEBOI'A-1 (2)" mnpuHMMaercss peUIeHWE O JalbHEHIIeM JBW)KCHHH BaroHa c
YCTaHOBIIEHHOM CKOPOCThIO 10 Oimkaiimiero I1TO [1,18].
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Puc. 2. 3aBuUCHMOCTH KPUTHYECKOW TEMNEPATYPHI OT MPOXO0KAEHUS HACEJEHHOTO MYHKTA B HEYETHOM
HaNpaBJIeHU U



Ha pucynkax 1 u 2 mpuBeAeHBI pe3ysIbTaThl HAOMIOACHHS 3a KPHUTHUYSCKOM TeMIlepaTypoi
OyKCOBOTO y3/1a B 3aBUCHMOCTH OT IPOXO’KICHHS HACENEHHOTO MYHKTa B YETHOM M HEYETHOM
HaIpaBlIEHUsAX, IpeacTaBieH yyacTok oT 601 kM mo 1815,6 km xenesnoit noporu. KTCM Osbuio
3a(hUKCHPOBAHO TIOBBIIICHHE TEMIIEPATyphl OYKCOBOTO y3I1a, CISIOBABIIErO B YETHOM M HEYETHOM
HanpasieHusx. Jlannsle, cuatele ¢ KTCM, nokasanu, yto Temieparypa OyKCOBOIO y3ja MOBBICH-
nack ¢ 80°C no 140°C. Ilo xonuuectBy cpabartsiBanniit KTCM npu HarpeBe OykcoBOro y3ia cocra-
BUJIO 12, B 4€THOM HarpaBiieHHH — 8, B HeU€THOM — 4. [Ipr ocMOTpe OYKCOBBIX y3JI0B KOJIUYECTBO
cokpatuiiock 110 11, B uétHoMm HampaBieHuu — 7, B He4€THOM — 4. [Ipu ocMOTpe MOAMUITHUKOBBIX
y3JI0B ObLTa BBISIBJICHA PAa3HHUIIA 0 JUTHHE (>12MKM) U quaMeTpy (>5MKM) Ten kadenus (puc.3).

POIHKY ¢ pa3HUIEH 1o uuHe (=12 MKM) 6 mmT.
(12-20 mxm), 3 mt. (20-40 MKM), 21mIT.

(40-80 Mxm) u mrametpy (=5 MKM) 4 mIT.

(5-7 MxM) — niepeiHUM noIUIHUK BY

— G

Puc. 3. dedekThl NPUBOASIIHUME K OBICTPOMY HATPEBY 10 «TPEBOKHBIX» TeMIEPATyp
Temmieparypa, mpeBbIIaONIasi HOPMY, BbI3BaHA HEMPABUIBHOW paboTOi OyKCOBOTO y3Ia,
KOTOpHﬁ NpEACTaBJIACT YIpO3y I 0e30macHOCTH JBHXKXCHHA COCTaBa B LICJIIOM. HpI/I‘II/IHaMI/I JaH-
HOTO COOBITHSI TIOCTYXXKWJIH MHOTOYUCIICHHBIC ()aKTOPBI, OJHUMH U3 KOTOPBIX SIBJISTFOTCS JC(PEKTHI
Mmeraiia, «ENOYKW» Ha Tellax KaueHUs U HapyHICHHUA TCXHOJIOI'MU HAIIPECCOBKHU BHYTPEHHHX KOJICI]
MOAUINITHUKOB, M3-3a KOTOPBIX B KOJIbIIaX CO3JAI0TCS MOBBINICHHBIC OCTATOYHBIC HAIPSDKCHUSA U
IMPUBOJAT K U3JIOMY

Puc.4 leragu noJIuMNHNUKOB ¢ Je(eKTaMu OTHOCSLIMECS K OCHOBHBIM IPUYMHAM O0TKAa30B
a-IBeTa MO0EKAJIOCTH 0- €J10YKa HA TeJAX KaYeHHIX

3ak/aoueHue

B crartbe npencraBieHbl 1aHHbIE, CHATHIE ¢ aBToMaTtu3upoBaHHoOM cuctembl KTCM B Buze
TEMIIEPATyPHBIX TPaGUKOB HArpeBa OYKC, ¢ pa3HbIX yYaCTKOB ITyTH, B YETHOM M HCUETHOM HAITpaB-
neHusix. Bece monydeHHbIe MaHHBIE MPEBBIIIAIOT HOPMY, YTO MPUBOJUT K HEMpaBUIBLHOU paboTe
MTOAIIMITHUKOBOTO y3J1a M OyKCHI B 11eJIoM. B maHHO# cTaThe mpuBeAEH NMpuMep HarpeBa OYKCOBBIX
y3JI0B BaroHa, CJIeJOBaBIIMX B YETHOM U HEUETHOM HAMPABICHUSX N0 OJHUM U TEM K€ CTAHLIMSIM,
YTO SIBUJIOCH TIPUYMHON OCMOTpA BaroHa W MyTH IS IPUHITHS TEXHUYECKOTO 3aKITIOUEHUS 10 JaH-
HOMY COOBITHIO.
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