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TEOPETHUYHI JOCJIIKEHHS ITPOLHECY 3MIHU TEXHIYHOI'O
CTAHY BAHTAKHUX BATOHIB 1] YAC EKCILTYATAIII

Mera. Y HayKoBilf pOGOTI HEOOXiTHO HOCTITUTH TEXHIYHMHA CTaH BaHTKHUX BArOHIB ITiJ 9ac iX eKcITyaTarii.
3a3HaueHa MeTa népendavaepo3B’I3aHHI TaKHUX 3aBIaHb: 1) OMUCATH TEXHIYHUHA CTAaH BaHTa)KHOTO BaroHa B IIepiof
TEXHIYHOTO OOCTYrOBYBAHHS H PEMOHTY; 2) 3’sICyBaTH 3aJI€)KHOCTI HMOBIPHOCTI TIepeOyBaHHsI BAHTQKHOTO BaroHa
B poOOYOMY CTaHi NPETArOM UKAY iCHYBaHHS; 3) YTOYHUTH BHpa3 Ui Koe(illi€eHTa TeXHIYHOI TOTOBHOCTI BaroH-
HOro napky. Meroauka. /IJisi AOCSATHEHHS IOCTABJICHOI METH aBTOPOM OYJIH PO3TIISTHYTI METOIOJIOTTYHI MiAXOAN A0
BU3HAYCHHS PI3HUX CTalill/ )KUTTEBOIO MUKIY BaHTaXXHOro Barona. CucreMa 3MiHH i Mepexoy TEeXHIYHOTO CTaHy
BaHTa)XKHOI'O BaroHa OIMcaHag3a JOIOMOror nudepeHiadbHuX piBHIHb. Pe3ynbTaTn. Y BUNagKy HEYCTaJI€HOTO
NpolLecy 3MIHM TEXHIYHOT0 CTaHy BAHTa)XHOTO BaroHa MMOBIpHiICHA XapaKTEPUCTHKa BIAMIOBITHOT CTaii )KUTTEBOTO
OUKITY 3QJICKHUTH BiJl BeIMYMHH 4aCy. IHTCHCHBHICTH BXiIHOTO W BUXITHOTO IIOTOKIB KOPEIIOIOTHCS MiX COOOF0
3 ypaxyBaHHSM IMOBIpHOCTI TepeOyBaHH: BaHTAXKHOTO BaroHa Ha BINMOBIMHIN cTamii HOTO >KATTEBOTO ITUKITY.
HayxoBa HoBu3Ha. [Iepexonu 3 0JHOTO XATTEBOTOIIUKITY BaroHa B iHIINI BiOYBarOTHCS CTPUOKOMOAIOHO, TOOTO
TaKUM MEPEeX0/[aM BIACTHBHI BUIAIKOBHUI MpoLec, IMOBIPHICTh nepe0yBaHHS BAHTAXXHOTO BaroHa y BiIOBITHOMY
KHUTTEBOMY IIMKJII BU3HAYA€THCS HOTO MOMEPEAHIM TEXHIUHNM CTAHOM. 3arajbHa BEJIMYMHA CYKYHMHOCTI BCIX MOX-
JIMBHX CTaHIB CKJIAJA€ThCs 3 JaHIIora MapKoBa juisi BUIIaJKOBUX ITPOLIECIB i3 BUMIAIKOBUMH CTaHaMU i Oe3rnepeps-
HHUM IIOTOKOM 4acy. Y pe3yJbTaTi AOCIiKeHHs BIEpIIelOTpUMaHa 3aJIeXKHICTh IMOBIPHOCTI IepeOyBaHHS BaHTaX-
HOTO BaroHa B poOOYOMY CTaHi MPOTSIroM LUKiy icdyBanHs. IIpakTuyna 3nHaummicTb. Ha ocHOBI orpumaHoro
BU3HAYCHHS U1 KMOBIPHOCTI Iepe0yBaHHs BaHTaXKHOTOJBaroHa BgPOOOIOMY CTaHI OyJIO YTOUHCHO BUpPA3 JJIS KOEC-
¢iieHTa TEXHIYHOT TOTOBHOCTI BATOHHOTO MApKY.

Kniouosi cnosa: BaHTOXHUI BaroH; HAJIMHICTh; KUTTEBUH ITUKI BaroHaj €xeMa TEXHIYHOTO CTaHy; KOeillieHT
TEXHIYHOI FOTOBHOCTI; BATOHHUII MapK

HOTO CTeHMa s BUIpoOyBaHb Ha HaAIHHICTH [6,
11]. Anani3 my@mikafiiit 13y3a3Ha4eHOl npobiieMu
BKa3ye Ha HEOOXiJHICTh MPOBE/ICHHS TEOPETUIHUX
JOCT/DKEHb TPOIIECY 3MIHM TeXHIYHOTO CTaHy
BaHTA)XHUX BaroHiB BeKeyaTamii [1, 7, 14].

Beryn

OCHOBHUM 3aBJIaHHSIM 3aJlI3HUYHOTO TPaHC-
MopTy € 3a0e3neueHHs Oe3nepebiitHoro nepeBizHo-
ro Tporecy, 000B’sI3KOBa yMOBa SIKOTO — Oe3mneka
pyxy moi3amiB [9, 17]. YcniuiHe BHUKOHAHHS 3aB-
JlaHb, SAKi CTOATH MEpe]d 3aTi3HUYHUM TPAHCIIOP-

. . Merta
TOM, MOTPEOY€E BIOCKOHAJICHHS TEXHIYHOTO PIBHS

PYXOMOTO CKJIaJy, BOPOBAKCHHS CYYaCHUX BHUCO-
KOC(EKTHBHUX KOHCTPYKTHBHHX pillleHb, Ma-
TepiamiB 1 TexHosorik [12, 16, 18, 19]. Mus
MiATPUMaHHSA BHCOKOTO TEXHIYHOTO piBHA BaroH-
HOTO MapKy HeOOXiJHE BIPOBAKEHHS CYYaCHHX
TEXHOJIOTIM BIJHOBIEHHSA W MIABUINEHHS 3HOCO-
CTIMKOCTI JeTanel, yIOCKOHAJECHHS CUCTEMH TeX-
HIYHOro 0OCIyrOBYBaHHS BaroHiB IiJ 4ac eKCILTy-
ararii [4, 8, 10, 13, 15]. I3 BupoBa/)KEHHAM HOBHX
iHpOpMaIlIHHAX TEXHOJIOTIH, $Ki JaroTh MOX-
JIUBICTh aBTOMATUYHOI ieHTU(]iKaIlil BaroHiB i ix
OKpPEeMHUX YaCTHH, HaBiTh HOPMAJIbHY EKCILTyaTa-
1[I0 BaroHa MO)KHA PO3TJISIaTH B SKOCTI CBOEPI-

OcHoBHa MeTa PoOOTH — “JOCHIJUTH TpOIeC
3MIHM TEXHIYHOTO CTaHy BaHTXHUX BaroHiB B
excroryatanii. s 1l mocsrHeHHs HEOOXimHO:
1) onucaté TeXHIYHMH CTaH BAHTAXHOTO BaroHa
ITiJ] Yac BUKOHAHHS TEXHIYHOTO O0OCITyrOBYBaHHS U
peMoHTY; 2) 3’ACyBaTH 3alle)KHOCTI HMOBIPHOCTI
nepeOyBaHHS BaHTaXXHOTO BaroHa B poOodoMy
CTaHI TPOTSATOM MUKy ICHYBaHHS, 3) YTOYHUTH
BUpa3 A KoedilieHTa TEXHIYHOT TOTOBHOCTI Ba-
TOHHOTO TapKYy.
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Metoauka

BanTaxHmii BaroH NOpPOTATOM TEPMiHYy CBOTO
iCHyBaHHA MOXe repeOyBaTH Ha PI3HUX CTamisx
KHUTTEBOTO LUKITY:

— Y TIOYaTKOBOMY CTaHl (JOCIITHHUI 3pa3ok,
SKUM TIPOXOAWTH TPHUIMAaIbHI BUMPOOYBaHHS U
Mae€ JTOCITiTHHHA TTPo0ir);

— y MiJKOHTPOJIBHIN eKCIuTyaTalii;

— Yy CIpaBHOMY poO0OYOMY CTaHi;

— Ha TexHiuHOMY;, 00cyrosyBanHi (TO, TOB-1,
TOg-2);

— Ha JenoBCcbKOMY peMoHTi (/1P);

Ha KamitaeHoMY peMonTi (KP, KPII);

— Ha 30epiraHHi;

y CIIpaBHOMY Hepo0OHoMy cTaHi (IPOCTOO-
BaHHS).

[epexoan 3 0MHOTO KUTFTEBOTQ LIMKITY B 1HILIUIA
BiIOYBarOTHCSL CTPUOKOIOIIOHO, TOOTOfTAKUM Tie-
pexolaM BIAaCTHBHII BUlaAKoBH#M npod1iee [2]. Imo-

BipHICTh NepeOyBaHHs BaHTa)KHOI'O BaroHa y Bil-
MIOBIAHOMY J>KHTTEBOMY LHKII Oyae BHU3HAYATHCH
HWOTO TIOTepeaHiM TEXHIYHUM CTaHOM. 3arajgbHa
BEIMYMHA CYKYITHOCTI BCIX MOXJIMBUX CTaHIiB
CKJIaJIA€ThCS 3 JIAHIFora MapkoBa JijIsl BUMAAKOBUX
MIPOTIECIB 13 BUIAJAKOBUMH CTaHAMH H Oe3mepeps-
HUM TIOTOKOM d4acy. Y IbOMY BUMAJKY MPUCYTHS
JIesiKa TOCIIIOBHICTh 3aJICKHUX TEXHIYHUX CTaHIB
[3]. Cam mepexin i3 OMHNX TEXHIYHHUX CTaHIB S, B
iHo S, mpoTikae miA Ai€l0 BiANOBIAHUX MOTOKIB
noxii. TakuMU TOJIIMU BUCTYMAIOTh BiIMOBH Yd
BIIHOBJICHHS.

[lo3HaynMo BETMYUHY IHTEHCHBHOCTI MOTOKIB
BiZIMOB SIK A, 2 BEJTMYUHY IHTEHCHBHOCTI TOTOKIB
BIJTHOBJICHb TEXHIYHOTO CTaHYy BaHTa)XXHOTO BaroHa
gepes .

XapakTepuCTHKy BiIMOBIAHOTO TEXHIYHOTO
CTaHy BaHTa)XHOTO BaroHa Ha MEBHIN cTamil XKHT-
TEBOTO MUKy HaBeAeHO B Tabm. 1.

Tabnums 1

XapaKTepHCTHKH TeXHIYHOT0 CTAHY BAHTA’KHOI0 BATOHA MPOTSTOM KHUTTEBOI0 LIUKJITY

. . . BennuuHa iHTEHCHBHOCTI
L. . lo3HaueHHATEX il BenuunHa iHTEHCHBHOCTIL . :
CTaI[lf[ BIATIOBIAHOI'O KUTTEBOT'O LIUKITY . a B1JHOBJICHHA TCXHIYHOI'O
HOTO cTany 45 BiIMOB, 4
CcTauy, i
Buxigauii (moyaTkoBUi) cTaH S, - -
[TepeOyBaHHS B MiAKOHTPOIbHIH S
eKCILTyaTamii 00K Mo
[epeOyBanHs B pobo4OMy cTaHi S » - -
IlepeGysanus na TO Sro Ao Wro
ITepeGyBanus Ha TOB-1 Sr061 Arosa HMrosa
ITepeGyBanus Ha TOB-2 Sr06-2 A ros—2 0o
IlepebyBanns B /1P Sﬂp Kﬂp W p
[TepebyBanus B KP Skp Skp HUgp
IepeGyBanus B KPII Skrr Agprr Wpr
3HaxoKCHHs Ha 30epiraHHi S, A W,s
IIpocToroBaHHS S, A, n,

I[J'Iﬂ HaBCACHUX TEXHIYHUX CTaHIB KUTTEBOIO
UKy BAHTAXXHOI'O BaroHa MO>XHa 3aIllpOIIOHYyBaTH

pO3MidYeHy CXeMy 3 BIiJIOBIIHUMH TepeXOoiaMH
(puc. 1).
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Puc. 1. Cxema TeXHIYHOTO, CTAaHY BAHTAXKHOTO BaroHa

[lo3HayeHHs TEXHIYHOTO CTaHy BaHTa)XKHOTO
BaroHa HaBEICHO B KOJIaX, a caMi NMEPEeXOoau 3 Of-
HOTO CTaHy B iHIIWI MOKa3aHi CTPUTKaMU i3 3a3Ha-
YEeHHSIM 1HTEHCHUBHOCTI ITOTOKIB BiZIMOB a00 BiJIHO-
BJICHHS. J[JI KOXKHOTO TEXHIYHOT'O CTaHy BaHTaxK-
HOTO BaroHa XapakTepHa BiJlIOBiTHA IMOBIPHICTb:

— P, — Benu4uHa HMOBIpHOCTI mepeOyBaHHS
BaHTa)KHOTO BaroHa B NIOYaTKOBOMY CTaHi (HOCITi-
THUH 3pa3oK, SKHH MPOXOIUTh NPUHAMAIIbHI BH-
MpoOyBaHHS Ta Ma€ JOCIHITHUH TPo0ir);

— Pp — BennunHa HMOBIpHOCTI TIepeOyBaHHS

BaHTa)KHOTO BaroHa B poOOYOMY CTaHi;

— P, — Benu4yMHa WMOBIPHOCTI NPOBENEHHA
TO BaHTa)XHOTO BaroHa;

— Pj,4 — Benn4nHa HMOBIPHOCTI IPOBEJECHHS
TOB-1 BaHTa)XKHOTO BaroHa;

— Ppy,_, — BeIMYMHA HMOBIPHOCTI ITPOBEJIEH-
Hs TOB-2 BaHTa)KHOI'O BaroHa;

— P, — BenuunHa HMOBIPHOCTI NepeOyBaHHA
HAa TiIKOHTPOJIbHIN eKCIUTyaTallii;

— P;p — BenMuMHA HMOBIPHOCTI IPOBEJIECHHS

TP BauTa>XHOT® BaroHa;
— P,, — BenmynHa HMOBIPHOCTI IPOBEICHHA

KP BaHTa:XHOr0 BaroHa,
— Pypf; — BeIMdMHA MMOBIPHOCTI NPOBEJCHHS

KPII BanTa)xHOI'O BaroHa,
— P — BenM4yMHA MMOBIPHOCTI Ipale31aTHO-

3

IO CTaHy BaHTa)KHOTQ Barofa npH 30epexeHHi;

— P, — Benu4nHa HMOBIPHOCTI 1parie3jaTHOrO

CTaHy BaHTAKHOT'O BaroHA TIpy HPOETOI.

[NoTik iMOBIpHOCTI TEXHIYHOFO CTaHy BaHTaX-
HOTO BaroHa Oyjae JIOpiBHIOBaTH JOOYTKY:
P, P

Pe3yabTaTtu

VY BUMAJKy HEYCTAJCHOTO MpPOIeCy 3MiHU TEX-
HIYHOTO CTaHy BaHTaXHOTO BaroHa WMOBIpHiICHa
XapakTepUCTUKa BIAMOBIAHOI CTafii >KUTTEBOTO
LUKy Oy/e 3aJeKaTh BijJ BEJIMYMHM Yacy, a 1HTe-
HCHBHICTh BX1JIHOTO ¥ BUXIJHOTO MOTOKIB OYIyTh
KOPEJIIOBATUCh MK CO00I0, ypaxoBYHOUM WMOBIp-
HICTh NepeOyBaHHS BAaHTA)KHOTO BaroHa Ha BiJIo-
BiJIHIM CTail 10r0 )KUTTEBOTO IIUKITY.

doi 10.15802/stp2018/140782

© B. IO. Iamomxuk, 2018



ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Hayka Ta nporpec tpancropry. Bicuuk J{HinponeTpoBcbKoro
HAL[IOHAJILHOTO YHIBEPCUTETY 3alli3HHYHOr0 TpaHcnopty, 2018, Ne 4 (76)

PYXOMMUI CKJIAJI 3AJII3HMLIB I TATA TTOI3/11B

Cama cucrteMa 3MiHU U TEpPexoay TEXHIYHOTO dePH(t)
=P

CTaHy BaHTa)XHOTO BaroHa BIiAMOBITHO IO CXEMH T =r, (t)HKPn +P (t)Hoax -
(puc. 1) moxxe Oyt omricaHa 3a JOTOMOTOIO JTH-
(bepentiansHUX piBHIHG [3, 5]: P (t)x‘a61<; 8)
dr,(t) :
=P t)p ; 1 dP, (t
RO W Pl (o0 ©
dPuGK (t) _ .
Ca e @ Pl b (u, R0 0
dPro (1 =P ()10 —Pro (H)Arg (3) Jlns #iMOBIpHOCTI TIepeOyBaHHS BaHTAKHOTO
dt BaroHa B po0OYOMY CTaHi 3alMIIeMO HACTYITHE
de. . (t nudepeHLialbHe PiBHIHHS:
TO(;tl( ) = Pp (t)“’TOs—l y PTOs—l (t)xTOg—l; (4) dP (t)
dF ( ) #: Pp (t)Ho + P (t)uoﬁx +PKP(t)(MKP _7"I(P)+
6— t .
Todtz =P, (t)”mg—z ~Broh (t)xms—z ; (5) +Ppry (t)(MKPn — 7‘1{1)17) +Pyp (t)(Mgp ~ A ) +
dPL;Pt(t) -P, ()12 — (1) Mg (6) +Pro (1) (70 =270) + Progs () (o, = Arops) +
&P (1) +Pros-2 (1) (7062 = A2 ) + P (1) (15 =R ) +
%: Pp (t)l”l’KP—'_POﬁK (t)uoﬁk - +Pn (t)(l.,ln —7&"). (11)

-P

00Kk

(t) s (@) Slkmo posB’sizaté cuctemy piBHsHBb (1-11),
oo MOKHA"SHAWTH MOBIpHICTh MepeOyBaHHs BaHTa-
JKHOTQ BaroHag podoyomy crai (12):

2
_ Pololo =Pl oo (MO6K7\'O5K B “kaoﬁc + 7“061(7“’(17 *Hip _7“’(17 +
2t t

p

2
p ~Hogctose ~Mapticp (Hp =i ) =

+}\‘05K7\'Kpl’l - Hkpnk()@K T Hxpn — kkpn ) [

~Hxpntcpn (Hkpn - 7“Kpn ) -

~Pro*10'10 (M70 ~70) = Pros 1106 117061 (M1061 = *106-1) -
10t (M70 ~70) ~H706 1t (M7081 = *1061) -

A A

Proe-2 Toe—ztroe—z(“m@—z - TOe—Z)_PﬂP}”ﬂP[ﬂP(“ﬂP_lﬂP)_

_“TOe—th(”TOe—Z _XTOe—Z)_M,Z]Ptp(“ﬂP_kﬂP)_

_P36k36t36(u36 _k36)_Pnkntn (“n _kn)

_“36tp(“36_k36)_untp(un _}“n)

L(12)
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Buxopucrapmm Bupa3s i 3HaXOJKEHHs HMO-
BipHOCTI TIepeOyBaHHS BaHTa)KHOTO BaroHa B po-
6ouomy crani (12), MOKHA YTOYHHTH BHpPa3 IS

KoeilieHTa TeXHIYHOI TOTOBHOCTI BarOHHOTO Ia-
pky (13):

2
Ko__Mm & Poitoitoi ~ Posrilooni (“06Ki7“o6ki ~Mypitogii
r- i 2
m =
saz 1=1 thi ~Ho6ritobki _“Kpitkpi (“Kpi _}“Kpi )_

+A A kal- +A A

o6ri™kpi THpi T 00Ki

kpni ~ Mxpni 7‘061<i + Mapni ~ }\'Kp}’li ) -

_“Kpnitkpni (“Kpni N

prnl’ ) N

~Proit10ita0i \M1of*%70i )~ Proe-1*106-1i106-1 (M7 06—1i ~*T0Os—1i )~

“Broitsr (g 22

P62 TOw- 230521 M TOs—2i =

70i)~P10611tpi (FT06-1 70611 )~

T06-2i)~ P Pi* TPit I (“zzPi ~ 1pi ) B

~Mr06-2i pi (“Toe—zi ~Mos-2i ) ~Hzpitpi (“ 7P~ 1P ) -

_P36i7”36it36i (“361’ _)‘361')_Pni7‘nitni (“ni _lni) (13)

_”36itpi (“361’ ~ A spi ) B “nitpi (”m’ ~ i )

e M — KUIBKICTh BaHTa)XHUX BaroHiB, sIKi mepes
OyBalOTh y CIIPABHOMY TEXHIYHOMY CTaHi; | — Bi/I3
HOBIHUI BaHTa)XXHUI BaroH; M., — 3arajbHa Ki-
JBKICTh OIMHHIb BAHTXKHOTO TAPKY.

HaykoBa HOBHU3HA Ta NPAKTHYHA
3HAYUMICTh

CxitaBmmm JaHmor MapkoBa Ui BUIAIKOBUX
mpoleciB iIMOBIpHOCTI TiepeOyBaHHS BaHTa)KHOTO
BaroHa Ha BIATOBITHOMY XHTTEBOMY LIUKI 3 BH-
MaJKOBUMH CTaHaMU 1 Oe3NepepBHUM TMOTOKOM
yacy, OyJjia BIEpIe OTpUMaHa 3aJIeXkKHICTh IMOBIp-
HOCTI 3HAXOJKCHHSI BaHTAXXHOI'O BaroHa B po0o-
4OMYy CTaHi MPOTIAroM LUKy icHyBaHHs. Ha ocHo-

Bi OTPUMaHOTO BHpa3y Ajs WMOBIpHOCTI mepely-
BaHHs BaHT)XKHOTO BaroHa B po0o4oMy cTaHi Oyio
YEOUHCHO BHpa3 Ui KoedilieHTa TeXHIYHOI roTo-
BHOCTI)BAIOHHOBO IMapKy.

BucHOBKH

VY po0oTi po3MIsiHYyZTa,3MiHa TEXHIYHOTO CTaHy
BaHTA)XHHUX BarOHIB(B eKCIWIyaTallii BiOyBaeThCs
MPOTSITOM BCHOT'O TEPMiHY i1CHYBaHHS, 8 TEXHIYHUH
CTaH MOXE IepeOyBaTH BAPI3HMAX CTaisX >KUTTE-
Boro uukiy. Ilepexoan 3 ogHOIO >KUTTEBOTO LIUK-
Ny B IHIIKH Bi0yBatOTHCSI CTPUOKOHO1I0HO, TOOTO
TaKMM TI€PEXO0JIaM BIIACTUBUIA BUIIaJKOBUI MpO-
ec.
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Lean. B HayuHOiT paboTe HEOOXOAMMO HCCIIEIOBATh TEXHMYECKOE COCTOSHUE I'PY30BBIX BarOHOB MPU MX JKC-
IUTyaTaluyd. YKa3aHHas LeJb NpearosaraeT pelleHue cIeayolux 3a1ad: 1) onucaT TEXHUUECKOE COCTOSIHUE Ipy-
30BOTO BaroHa B MEPHOJA TEXHWYECKOTO OOCTY)XKMBAaHHSA M PEMOHTA; 2) BBIACHUTH 3aBHCHMOCTH BEPOSITHOCTH
HaXOXJICHNS TPY30BOTO BaroHa B pabOYeM COCTOSHHHU B T€UEHHE LIMKJA CYIIECTBOBAHMSA; 3) YTOUHUThH BBIPAKCHHE
UTA KO3 PHUIHIEHTa TEXHUIECKOW TOTOBHOCTH BarOHHOTO mapka. Meroauka. [ qOCTIKeHHS TOCTaBICHHON TIeTTH
aBTOPOM OBUTH PacCMOTPEHBI METOAOJIOTHIECKUE TTOIXO0/bI K ONPEACICHUIO Pa3IMIHbIX CTaJUH )KU3HEHHOTO IIUKIIa
rpy30oBoro BaroHa. CucreMa U3MEHEHHS U MEPEXO0a TEXHMUECKOTO COCTOSIHUSI TPy30BOT0 BaroHa ONMCAHa C TIOMO-
mpto auddepeHraibHbIX ypaBHeHuid. Pesyabrarsl. B ciiydae HeycTaHOBHBIIIErocs Ipolecca N3MEHEHUs TEXHHU-
YECKOT'0 COCTOSIHUSI TPY30BOT0 BaroHa BEpPOATHOCTHAsI XapaKTEPUCTHKA COOTBETCTBYIOLIEH CTaAMU >KHU3HEHHOTO
LKA 3aBUCUT OT BEJIMYMHBI BpeMeHHU. VIHTEHCUBHOCTh BXOJHOI'O M BBIXOJHOTO IIOTOKOB KOPPEIUPYIOTCA MEXKAY
c000# C y4eTOM BEp@ITHOCTH MPEObIBAHUS TPY30BOTO BaroHa Ha COOTBETCTBYIOUIEH CTAaJUU €ro )KU3HEHHOTO IUK-
na. Hayunas HoBm3Ha)Ilepexopl ¢ 0JTHOTO )KM3HEHHOTO IIMKJIa BaroHa B IPYTOH MPOUCXOMAT CKaYK00Opas3Ho, TO
€CThb TaKUM IHepexoAdM NPUCYIU ciydaifHbIi mporecc. BeposTHOCTs Hax0XIEHHs TPy30BOTO BaroHa B COOTBET-
CTBYIOILEM XU3HEHHOM IMKIE OMPENEIsIeTCs] €ro MPEIBIAYIIIM TEXHUIECKUM cocTosiHHeM. OOmiast BEIMYHHA CO-
BOKYITHOCTH BCEX BO3MOXKHBIX COCTOSHUI COCTOMUT M3 Lenr MapkoBa JJIsl CIIy4alHBIX MPOLECCOB CO CIy4alHbIMU
COCTOSIHUSIMU M HENPEPBIBHBIM IIOTOKOM BpeMEHH. B pe3ynbraTe HcclieoBaHUs BIIEPBBIE MOTy4€HA 3aBUCHMOCTb
BEPOSITHOCTH TIpeObIBaHMS| TPY30BOrO BaroHa B pabO4YeM COCTOSHMM B TEUCHHWE IHUKJIA CYIIECTBOBaHMS.
IpakTnyeckas 3Ha4nMoCTh. Ha 0¢HOBe MONMy4eHHOrO ONpPEAENEeHUs BEPOSITHOCTA HAXOXKACHUS TPY30BOrO BaroHa
B paboueM COCTOSTHHUH OBLIO yZOMHCHO BRIpaXKEeHHE A KO3((UIMEHTa TEXHUYECKO TOTOBHOCTH BarOHHOTO MapKa.

Kniouegvie cnosa: Tpy30BOH BALOH; HaACKHOCTb; KM3HEHHbIH LIUKJ BAaroHa; CXeMa TEXHHUYECKOTO COCTOSHHUS
IPY30BOTO BaroHa; KoA(pQHUIUEHT TEXHUYECKOI TOTOBHOCTH BarOHHOTO TIapKa

V.Y.SHAPOSHNYK

YDep. «Cars and Cars Facilities», DnipropetrovskhyNational Mniversity of Railway Transport named after Academician
V. La-zaryan, Lazaryan St., 2, Dnipro, Ukraine, 49010, tel. +38 (056) 373 15 19, e-mail vladislav.sh91@gmail.com,
ORCID 0000-0003-4701-6491

THEORETICAL STUDIES ON THE PROCESS QF CHANGE OF THE
TECHNICAL CONDITION OF FREIGHT CARS INNOPERATION

Purpose. The scientific work is intended to investigate the technical condition’of freight cars during their opera-
tion. The said purpose involves solving the following tasks: 1) to describe thé technical,condition of a freight car
during the maintenance and repair period; 2) to determine the dependencesf the probability of a freight car being
in working condition during the life cycle; 3) to specify the expression for the technical availability ratio of the car
fleet. Methodology. To achieve the purpose, the author examined the methodologieal approachésito the definition of
various stages of the freight car life cycle. The system of change and transition of the technical condition of the
freight car is described using differential equations. Findings. In the case of an unstable process.of changing the
technical condition of a freight car, the probabilistic characteristic of the appropriate life cycle stage depends on the
amount of time. The intensity of the input and output flows are correlated with each other, taking into account the
probability of a freight car being at the appropriate stage of its life cycle. Originality. Transitions from one car life
cycle to another occur in discrete steps, that is, such transitions are characterized by a random process. The probabil-
ity of a freight car being at the appropriate life cycle is determined by its prior technical condition. The total value of
the set of all possible conditions consists of the Markov chain for random processes with random states and a con-
tinuous flow of time. The study resulted in obtaining, for the first time, of the dependence of the probability of
a freight car being in working condition during the life cycle. Practical value. On the basis of the obtained defini-
tion for the probability of the freight car being in working condition the expression for the technical availability ratio
of the car fleet was clarified.

Keywords: freight car; reliability; life cycle of the car; technical condition diagram; technical availability ratio;
car fleet
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