DJIeKTPOBO3BI: TIOJIOMKH B OTIOPHBIX Y37Iax pe-
JIYKTOPOB, B IIUTMLEBBIX COCAMHEHUSIX, B y3/1aX
1IeCTepEH, 3aKTMHMUBAHME KOJIECHBIX Iap, Ie(heKThI
3JIEKTPO00OPYIOBAHMS: TTPOOOU M30JISLIN 0OMO-
TOK SIKOpeit, pa3pyIieHHe SIKOPHBIX ITOAIITUITHUKOB.

Tern0BO3bI: U3HOC MOPIIHEBO-IIATYHHOMI
TPYIIIBI U paboveil MOBEPXHOCTU LIUIMHIPOB,
TIPUBOMSIIINI K HETOITYCTUMOMY PACXOMy JU3EIb-
HOTO TOTLTMBA U Macell.

DKCIUTyaTallMOHHBIEC TTOKA3aTe/ KayecTBa
OTPEMOHTHPOBAHHOI'O MOJIBMXHOTO COCTaBa
HE OIpPEIE/ISIIOTCS U He OLieHUBaroTCst. GUKCUpy-
J0TCSI OTKa3bl, MoAcYnThIBatoTCsT 3aTpathl OAQ
«PXK]1» Ha MMKBUIALIMIO OTKA30B U UX MOC/IEACT-
BMIiA, C PEMOHTHBIMH 3aBOJaMU TIPOU3BOIUTCS
MPeTeH3UOHHAsI ¥ peKJIaMalOHHasl paboTa. 3aBo-
JlaM yIaéTcsi OTKJIIOHUTD YacTh peKaaMaluii — no-
Ka3aTb, YTO OTKA3 POM3O0ILET IO BUHE SKCILTyaTa-
LIMOHHMKOB, HAPYIIMBILIMX TIpaBUIa SKCILTyaTa-
1IMH, B YaCTHOCTH, TEXHIMYECKOTO OOCTYKMBAHMSI.

B cocTaBe aKcrutyaTaliMOHHBIX MTOKa3aTeseit
KavecTBa IOJDKHBI OBITh MCIIOIb30BaHbI ITOKa3aTe-
JIA HaEXHOCTU M CTOMMOCTHOM. M3 rokasareneit
HanEXHOCTH (TTapaMeTp IMOTOKA OTKA30B, HApaboT-
Ka Ha OTKa3, CpelHee BpeMsl BOCCTAHOBJICHMS,
CpPEIHUI pecypc, CPOK CITy:KObI) IpeiIaraeM Bbiie-
JIUTH ITOKa3aTe T HapaOboTKM Ha 0TKa3. [Tokazarenu
CpEIHETOo pecypca v IOITOBEYHOCTH HEMPUEMIIEMbI
13-3a JUTUTEIbHOCTY HAKOTUICHUSI CTAaTUCTAYECKIX
JaHHBIX U peali3allii pe3yIsTaToB. 3a CTOUMOCT-
HOI ITOKA3aTe/Ib MOXKHO ITPUHSITD 3aTPaThl Ha JIUK-
BUJIALIMIO OTKA3a 1 €T0 MOCIeACTBII. DT1 BapriaH-
ThI PEKOMEHIYIOTCS, MO0 JJIS1 X ONpeaeIeHMS
MOTYT OBITb MCIIOJIb30BaHbI YK€ HapaboTaHHbIE
1 IMEIOILUECs UCXOMHbBIC JaHHbIC.

HeotnoxxHbpIMI MepaMu TIO OLIEHKE KayecTBa
KaIluTaJbHO OTPEMOHTUPOBAHHOTO MOABUKHOTO
COCTaBa CYUTACM CJICIYIOIIIHE.

B nomonHeHue K IeHCTBYIOIIMM MTOKa3aTe IsIM
KavyecTBa paBHOLICHHBIMY MM HaJO MPU3HATh IO-
JIOBYIO HapaOOTKy Ha OTKA3 M CTOMMOCTb JIMKBHIA-
LIMU 1 TTOCJICCTBUI OTKA30B B TEUEHME I0/Ia eI1-
HUIIBI TIOABIZKHOTO COCTABA.

HHcnekTopbl-NpUEMIIMKA OyAyT €KEeTrOmIHO
CYMMUPOBATh JaHHBIE 10 OTKAa3aM 1 CTOUMOCTH X
JIMKBUIALMM U TTOC/IEACTBUI. Tak mosiBsSITCst a0Co-
JIIOTHBIE TIOKA3aTeNIN HAIEXKHOCTHU,, KOTOPBIE COTIO-
CTaBJISTIOTCS ¢ 6a30BbIMU (HOpMATUBHBIMMU). [Toka
He pa3paboTaHbl 1 HE YTBEPKIEHBI HOPMATUBHBIE,
3a 0230BbIe MOTYT OBITh PUHSTHI JTyYIIIHE TTOKa3a-
TeJU, JOCTUTHYTHIC CPEI PEMOHTHBIX 3aBOJIOB
oTpaciu.

[TonyyeHHBIE OTHOCUTENBHBIE TTOKA3aTEeIN
HaAEXHOCTH (YEThIpe IMDPhI) 3aHOCST B AIEKTPOH-
HyI0 0a3y JTaHHBIX, O HUX €KeTOTHO MH(POPMUPYIOT
TeXHUYECKHE IeTapTaMEHThl 1 PEMOHTHBIC 3aBOJIBL.
ITokazareau 3KCIuTyaTallMOHHON HamEXXHOCTU
KayecTBa I10 ToaM rapaHTUITHOTO CpOKa U Jajiee
TIO3BOJISAT CYIUTh O AMHAMUKE U3MEHEHMS KauecT-
Ba 1 TEXHUYECKOTO COCTOSTHUS ITOABVKHOTO COCTa-
Ba B TCUCHHE BCETO CPOKA CITyKOBI.

‘YcTaHOBIEHHBIE TAKMM CITOCOOOM JKCILTyaTa-
LIMOHHBIE TIOKA3aTeIM KauyecTBa CTAHYT OCHOBOM
DPa3BUTHS OTHOILICHUI TEXHUYECKUX IeTIapTaMeH-
ToB OAO «P2XK]I» ¢ peMOHTHBIMM 3aBOJAMM, A TJIAB-
HOE — TUTAHOB ITOBBIIICHUSI KAYeCTBA PEMOHTA.

Jlna peanu3anuu rpejiaraeMbIX Mep He TpeOy-
€TCsI KalIMTAIbHBIX 3aTPaT, Hy»KHO JIMIIH pa3pado-
TaTh METOIUKY OMPEIeNICHNS SKCILTyaTallIOHHBIX
ToKa3atesieli KauecTBa JOKOMOTHBOB 1 BArOHOB.

JloroHUTeIbHBIE 00513aHHOCTH, BO3/IaraeMble
IIPY 3TOM Ha MHCIEKTOPOB IIEHTpa MHCIECKIIUI
T10 KOHTPOJTIO KAYeCTBa 1 IIPUEMKE OTPEMOHTHPO-
BaHHO TEXHUKH, OYIyT JOTMYECKIM TPOIOJIKE-
HUEM TOI OOJIBIION PAdOThI, KOTOPYIO OHM BEIyT
B HACTOSIIIIEE BPEMSI.
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ABSTRACT

Considered indicators of quality on the stage of life
cycle of rolling stock are divided into design, production
and performance. As part of performance indicators should
be used reliability and cost. From reliability indicators
(parameter of flow of failures, MTBF, MTTR, the average
life, and service life) MTBF is more significant. For cost
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indicators the costs to eliminate failure and its consequences
are taken. To implement the proposed control measures
capital expenditure is not required, it is necessary only to
determine the operational methods of quality for locomotives
and cars. Additional duties assigned on quality inspectors of
JSC «Russian Railways» will be a logical continuation of the
great work they are currently performing.



ENGLISH SUMMARY

Background. Railway safety (in the broadest sense of
the term) affects its competitiveness on the transport market.
Since security is dependent on the technical condition of the
rolling stock operated, and it, in turn, is related to the quality
of operation and repair of locomotives and cars.

Objective. The purpose of the authors is to investigate
indicators of quality of rolling stock subject to overhaul, in
particular the indicators of reliability and cost, and then to
touch upon the issues of quality inspectors’ duties.

Methods. To achieve the set aim, the authors apply
analysis, descriptive method and economic approach.

Analysis and results. Asitis known, the desired quality
indicators by lifecycle of rolling stock are divided into design,
production and performance.

Design parameters are laid into repair documentation —
technical requirements, specifications, instructions.

Production indicators for compliance with design are
provided by a repair plant.

Performance indicators for compliance with design and
production should be provided by roads and depots.

If the design and production figures are present,
performance indicators of quality of overhauled rolling stock
are virtually absent.

In the technical literature it can be read, and at
production meetings on repairs it can be heard about such
quality assessments of overhauled equipment:

— Excessive downtime of rolling stock for reasons of
technical faults due to poor repair reached 150 hours;

— Because ofthe low quality every car on average three
times a year goes to unscheduled repairs;

— Last year two thousand cars were uncoupled,
including 500 because of technical malfunctions associated
with quality of factory repair.

Equally complicated situation is observed in locomotive
sector.

In the above estimates performance indicators are not
used, in particular, reliability, economical consumption of
electricity, fuel and materials for maintenance, basic and
relative indicators of quality.

The main points of the existing quality assessment are
following.

Quality of renovated rolling stock is measured during
acceptance testing.

Most quality indicators are evaluated for compliance
with the regulations referred to JSC «Russian Railways».
Assessment of the quality of the locomotive (train), thus
depends primarily on what indicators are laid down in these
documents. Moreover, its accuracy is tied to what measure
and to what extent they are provided by the adopted
methodology.

At the time of acceptance appointment, ergonomic,
environmental, aesthetic indicators are evaluated.
Performance indicators are almost not detectable, because

tests corresponding to their essence are time-consuming
and expensive.

On average, the first (about 79%), second (20%),
and sometimes a third (1%) time inspectors — acceptors
consider overhauled rolling stock complying with the relevant
regulatory documents, receive from the plant and allow for
operation.

Repair plant — acceptors and inspectors do their work
conscientiously. However, during operation, the quality of
use of the rolling stock and the resulting repair change,
usually, for the worse.

After overhaul rolling stock with ever increasing traffic
dynamic, as well as temperature and climate alternating
loads objectively loses performance.

The authors illustrate loss of quality, leading in practice
to the most significant failures.

Freight cars: surface defects of skating wheels,
loosening the nozzle bandages, unacceptable gaps between
slides carts and car body.

Railcar rolling stock: the weakening of the nozzle
bandages, defects of pinionassemblies, bearing assemblies,
breakdowns in electrical equipment.

Performance indicators of quality for repaired rolling
stock are not defined and are not evaluated.

As part of the quality of performance indicators should
be used reliability and cost. Of reliability indices (parameter
flow of failures, MTBF, MTTR, the average life, the life) the
authors propose MTBF. Indicators of average resource
and durability are unacceptable because of the duration
of accumulation of statistical data and implementation
of the results. For cost indicators can be taken costs to
eliminate failure and its consequences. These options are
recommended because for their determination can be used
already tried and tested and available source data.

Urgent measures to assess the quality of overhauled
rolling are following.

In addition to the current quality indicators should be
used annual MTBF costs for elimination the consequences
of failures within a year for one unit of rolling stock.

The resulting relative reliability indices (four digits) are
entered into an electronic database, technical departments
and repair factories are informed about them annually.
Indlicators of operational reliability of quality according to
the years within warranty period then allow judging about
the dynamics of changes in the quality and technical state
of the rolling stock for the entire lifetime.

Conclusion. To implement the proposed measures,
capital expenditures are not required, it is necessary to
develop a methodology for determining the operating
parameters of quality of locomotives and cars.

Additional duties assigned on inspectors of inspection
centers on quality control and acceptance of repaired
equipment, will be a logical continuation of the great work
they are currently performing.

Keywords: railway, rolling stock, overhaul, quality indicators, cost indicators.
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