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INFORMATION-MEASURING TEST SYSTEM OF DIESEL
LOCOMOTIVE HYDRAULIC TRANSMISSIONS

Purpose. The article describes the process of developing the information-measuring test system of diesel loco-
motives hydraulic transmission, which gives the possibility to obtain baseline data to conduct further studies for the
determination of the technical condition of diesel locomotives hydraulic transmission. The improvement of factory
technology of post-repair tests of hydraulic transmissions by automating the existing hydraulic transmission test
stands according to the specifications of the diesel locomotive repair enterprises was analyzed. It is achieved based
on a detailed review of existing foreign information-measuring test systems for hydraulic transmission of diesel lo-
comotives, BelAZ earthmover, aircraft tug, slag car, truck, BelAZ wheel dozer, some brands of tractors, etc. The
problem for creation the information-measuring test systems for diesel locomotive hydraulic transmission is being
solved, starting in the first place from the possibility of automation of the existing test stand of diesel locomotives
hydraulic transmission at Dnipropetrovsk Diesel Locomotive Repair Plant «Promteplovozy. Methodology. In the
work the researchers proposed the method to create a microprocessor automated system of diesel locomotives hy-
draulic transmission stand testing in the locomotive plant conditions. It acts by justifying the selection of the neces-
sary sensors, as well as the application of the necessary hardware and software for information-measuring systems.
Findings. Based on the conducted analysis there was grounded the necessity of improvement the plant hydraulic
transmission stand testing by creating a microprocessor testing system, supported by the experience of developing
such systems abroad. Further research should be aimed to improve the accuracy and frequency of data collection by
adopting the more modern and reliable sensors in tandem with the use of filtering software for electromagnetic and
other interference. Originality. The authors developed the information-measuring system that improves the hydrau-
lic transmission test process by automating and increasing the accuracy of measurements of control parameters. The
measurement results are initial data for carrying out further studies to determine the technical condition of the hy-
draulic transmission UGP750-1200 during the plant post-repair tests. Practical value. The paper proposed the alter-
nate design of microprocessor hydraulic transmission test system for diesel locomotives, which has no analogues in
Ukraine. Automated data collection during the tests will allow capturing the fast processes to determine the techni-
cal condition of hydraulic transmission.

Keywords: hydraulic transmission; hydraulic testing; test stand; sensors; information-measuring system

Introduction one conducts their running-in testing without load
as well as testing with load to check the basic pa-
rameters. Specifications of companies that repair
hydraulic transmission recommend performing
a certain amount of evaluation and adjustment tests
to monitor their post-repair condition. According
to the repair rules in the non-load and load run-
ning-in process mainly there is controlled the level

Most locomotives with hydraulic power trans-
mission used in Ukraine need the overhaul repair
or reconditioning. When performing the overhaul
repair one of the complex and responsible diesel
locomotive units is hydraulic transmission. After
overhauls of locomotive hydraulic transmissions
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of noise, tightness, temperature, pressure in the oil sys-
tem, turbine shaft acceleration, triggering of blocking
devices, reverse clutch and modes engagement, body
vibration magnitude, reliability and accuracy of the
automatic control system [12]. The quality of these
tests affects the transmission resource and its effi-
ciency.

Purpose

In Ukraine today for hydraulic transmission test-
ing, particularly at locomotive repair plants and other
repair enterprises of the equipment with hydraulic
transmission, there are used out-of-date stands devel-
oped in the USSR. These stands do not allow captur-
ing the measured test parameters in dynamics and
therefore drawing a full conclusion as to the repair
flaws of the tested device. That often resulted in re-
turning of not properly repaired hydraulic transmission
for revision after such tests. Also there are no produc-
tion standards for these stands.

Today in Ukraine there are almost no information-
measuring test systems of diesel locomotive hydraulic
transmission. Hence it is necessary to create a unique
system of its kind that has no analogues in Ukraine
based on the experience and development of foreign
scientists. So the important is a detailed review of ex-
isting foreign information-measuring test systems of
diesel locomotive hydraulic transmission and problem
statement to create a national test system, based pri-
marily on the automation capabilities of the existing
test stand of locomotive hydraulic transmission at
Dnipropetrovsk Diesel Locomotive Repair Plant
«Promteplovozy.

Previous studies analysis

Analogues of test systems for locomotive hydrau-
lic transmission and other vehicles exist in Russia [6,
14, 15] and some other countries [9]. The research
works reviewed in [1, 3, 7] are dedicated to the prob-
lem of improvement of hydraulic transmission loco-
motive testing. Industry research laboratory «Techni-
cal maintenance and diagnostics of locomotives» of
Dnepropetrovsk National University of Railway
Transport named after Academician V.Lazaryan is
working to improve testing of locomotive hydraulic
transmissions under the conditions of Diesel Locomo-
tive Repair Plant [2, 16, 5, 8].

At the Ukrainian enterprises, which repair the hy-
draulic transmission for tests, they use typical stands

most of which were designed and have been used
since 1980-s.

The Dnipropetrovsk Diesel Locomotive Repair
Plant «Promteplovoz» uses UGP750-1200 stand for
testing the unified hydraulic transmission. The hydrau-
lic transmission of this type is installed on most loco-
motives with hydraulic transmission that operate at the
industrial transport enterprises and «Ukrzaliznytsiay.

The stand allows to measure the oil temperature
before and after hydraulic transmission using sensors
(range of 0-150°C, scale division — 5°C); oil pressure
in the lubrication system (0-1.5 MPa, scale division —
0.2 MPa); drive motor current (0-600 A, scale division
— 50 A); rotary speed of drive motor and generator
(125-1500 min™, scale division — 50 min™).

Of course, the number of control parameters and
measurement accuracy of the above stand (with ana-
logue pointed indicators) do not correspond to the cur-
rent level of computing. The stand does not to record
the process dynamics. The absence of automatic fixing
of measured parameters and test protocol reduces the
opportunities for analysing test results and those of the
test stand.

The closest modern analogue of the stands existing
in Ukraine (without computerized recording of pa-
rameters) is the test stand used by Special-purpose
Equipment Plant «Standard» for testing the unified
hydraulic transmission UGP 230 [15].

The stand is designed for acceptance testing of uni-
fied hydraulic transmission UGP 230 after repair for
inspection and setting of the basic performance data.

While testing the hydraulic transmission there are
checked build quality, tightness, oil system pressure,
temperature control, reverse switch, assembly and op-
eration quality of friction clutches, drive shaft speed.

Tests are conducted in two modes: train and shunt-
ing.

Hydraulic transmission test stands are used not
only at the locomotive repair plants, but also at the
enterprises that perform repair of quarry vehicles, track
vehicles and other vehicles. For example, RDC
«Technical diagnostics and precision measurement»
created a computerized stand for hydraulic transmis-
sion testing and running-in (HMT) [6]. This stand is
used to test hydraulic transmission of BelAZ earth-
movers, aircraft tugs, slag cars, trucks, BelAZ wheel
dozers, some brands of tractors, etc. Fig. 1 shows
a block diagram of such a stand.
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and measuring system
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Fig. 1. — Block diagram of the computer stand for testing
and running-in the hydromechanical transmission (HMT) [6]

The stand performs testing of HMT using an
asynchronous electromotor. Data from the sensors
are transmitted to the computer via ADC. The
asynchronous electromotor has a feedback from
the computer through the rotary speed converter
that allows adjusting the motor rotary speed.

The considered stand controls the torque fixing
the rotary speed of the input and output shafts,
temperature and flow rate in the cooling system,
the pressure in HMT oil systems (main passage,
torque converter, lubrication system, lock friction
clutch engagement channel). Also the test time is
fixed.

Test is performed on this stand automatically
by a computer: software selection of HMT type,
selection and shifting of transmission, setting of
running-in modes for each HMT transmission, set-
ting of running-in time and automatic maintenance
of speed mode. The measured parameters are
monitored and displayed on the computer monitor.
There is an option of emergency stop when the
measured parameters exceed the set value. Fur-
thermore there are options of documentation and
archiving of test results, protocol printing.

The disadvantages of the stand include the ab-
sence of brake load (generator unit for hydraulic
transmission testing in load mode).

The next development of the aforementioned
plant is a stand for hydraulic transmission running-
in and testing [14], which is in fact an improved
version of the previously considered one.

Block diagram of the stand is shown in Fig. 2.

The main distinguishing feature of the stand is
the use of asynchronous electromotors (AEM)
paired with frequency converters, both as driving
and braking load devices, and the use of the brak-
ing load generator. Herewith, the frequency con-
verters are connected by means of DC bus that al-
lows to transmit the power from braking AEM to
drive AEM, and thus to provide power recupera-
tion. Rotary speed and load are programmable.
Sensor readings are recorded in the program and
displayed on the screen in real time. After the test
completion the report is formed.

The stand allows to check HMT build quality,
the pressure in HMT oil systems in different tem-
perature regimes, reverse clutch engagement in
different temperature regimes, turbine shaft spin-
up at different temperatures, the stability of the
feed pump, transients, operation in stop mode.
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Fig. 2. Block diagram of the stand for testing
and running-in the hydraulic transmission HMT-1000

Analysis of existing hydraulic transmission test
systems in order to improve the technology of
plant post-repair testing of hydraulic transmission
by creating an information system of testing and
diagnostics based on test stand of the locomotive
repair plant.

Methodology

The measuring tools of the existing hydraulic
transmission test stand at the plant DLRP «Prom-
teplovoz» are analogue control devices that are
obsolete. Control devices do not correspond to the
current level of computing. The equipment has low
accuracy and cannot collect and analyze data on
the technical condition of hydraulic transmission.
Thus information content of hydraulic transmission
test is decreased and creation of a holistic view of
the hydraulic transmission technical condition is
complicated.

In order to eliminate these shortcomings the au-
thors are working on development and implemen-

tation of information-measuring test system of lo-
comotive hydraulic transmission [13] under the
conditions of Diesel Locomotive Repair Plant
DLRP «Promteplovoz.» Based on the experience
of the above mentioned systems and hydraulic
transmission test technology there are selected the
types of sensors and their installation place.

In the first stage of development according to the

plant test program there were selected the most
essential and critical 13 process parameters, which
include:

Oil temperature in circulation circle of the
first and second torque converters, and oil tempera-
ture before and after hydraulic transmission
(0-120°C, scale division — 1°C);

Oil pressure in circulation circle of the first
(see. Fig. 3) and the second torque converters
(0 ... 0.25 MPa, scale division — 0.01 MPa);
Rotary speed of the turbine shaft of hy-
draulic transmission, drive motor and generator (up
to 1500 min™', scale division — 1 min'l);
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—  Current and voltage of drive motor and
load generator (current — 500 A, scale division —
(according to plant test program and expert opin-
ion) — 1 A, voltage 600 V, scale division — 1 V);
Sensor scanning must be made with a frequency of
at least 2 Hz.

As pressure sensors there were selected MIDA-
DI-02P [5]. The spaced design of sensors MIDA-
DI-02P (primary converter is cable-connected with
the processing unit) allows to use them in a wide
range of measurement environment temperatures
(50-150°C) while maintaining high performance.

Fig. 3. Pressure sensor installation in the circulation
circle of hydro apparatus

UGP 720-1200
Rotary speed Electric drive
e —  Inputshaft
sensor maotor
Rotaryspeed | | Gonerator < Distributing shaft
sensor
L
Rotary speed sensor Rotary speed .
o Ll | - Turbine shaft
signals converter sensor
Y Y
Computer—base 3 stz L Converter of ttlatmperatcl;re, Temperature, pressure,
ol st pressure, vo ag_e an * voltage and current
current sensor signals sensors

Fig. 4. — Block diagram of information and measuring testing system
of diesel locomotives hydraulic transmissions
within Diesel Locomotive Repair Plant DLRP «Promteplovozy»

There is measurement limits from 0 to 1 MPa.
Permissible basic deviation is + 0.25. Output sig-
nals 4 ... 20 mA (or 0...5 V). Description of out-
put signal — linearly increasing. Variation of output
signal does not exceed 0.5.

As the temperature sensors there were selected
resistance temperature transducers TSM-364-01.
Working range of measured temperatures from 0 to
+ 150°C. Permissible deviations of indicators con-
stitute + 0.3 + 0.005t|°C. Switching-on is per-

formed by bridge circuit with the supply voltage
(24 ...36) V.

To register the characteristics deviations from
the nominal sensor values the pressure and tem-
perature sensors were calibrated in conjunction
with converters.

As signal converters of temperature, pressure,
voltage and current sensors the indicators of tech-
nological parameters «MicRA I3» and «MicRA
14» were used. These indicators convert the re-
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ceived analogue signals into the digital ones and
transmit them to the data collection system. Ac-
cording to the documentation [12,11] for measur-
ing range the above mentioned devices fully satisfy
the technical requirements for testing, because
their built ADC bit capacity is 21 bit. Current and
voltage are measured through the shunt, where the
maximum voltage is 75 mV. Sensor scanning is
performed at a speed of 2.5 Hz, which also satis-
fies the given conditions.

To implement this task all indicators are RS-
485 standard networked, and using the specially
designed by university IRL converter of RS-485
interface into USB 2.0 the data are transferred di-
rectly to the data collection system. The data ex-
change is performed using link layer protocol
Modbus RTU [18], which gives additional protec-
tion against high electromagnetic fields produced
during the tests at industrial enterprises. Modbus
RTU protocol can detect logical errors, as well as
errors in data transfer that when used as a commu-
nication line of shielded twisted pair and complete
galvanic isolation in RS-485 to USB 2.0 interface
converter provides the necessary protection of the
above negative impacts.

Given the considerable electromagnetic inter-
ference during testing, one should use both hard-
ware obstacles (shielded twisted pair, RS-485) and
program digital filters, such as Kalman filter [17].

A separate development is the rotation velocity
sensor data processing subsystem. In terms of plant
testing the data on rotary speed of drive motor,
generator, turbine shaft are measured using obso-
lete (to save money) tachometric sensors D-
2MMU-2, which transmit pre-processed analogue
signal to the special ATMEL microcontroller for
further processing and transmission through USB
2.0 interface to the computer. However, D-2MMU-
2 sensor characteristics do not allow to perform
measurements in the low speed range of electric
motors (due to the fact that the speed-voltage gen-
erator transfers imperfect sinusoidal signal as
shown in Fig. 5, and the amplitude increases in
proportion to rotary speed and therefore at the
speed of up to 125 min™ it is not possible to get
reliable indicators at all). Herewith the measure-
ment range made 125-1500 min™', and the accuracy
is quite low (significant nonlinearity of indications
when reducing scale division below 125 min™).
However, work is underway on the use of modern

optical encoder to expand the measurement range,
and to greatly improve the measurement accuracy.

At this stage of development it became possible
to implement the check of temperature, turbine
shaft acceleration, hydro device filling time, time
measuring for switching transients of hydro de-
vices (Fig. 6).

.........................

....................................

PPPTErr Y T CICTERRRRRR R 1 O R

................

Tine 5.000us 0)0.0000s
Fig. 5. Oscillogram of signal
from tachometric sensor D-2 MMU-2

All data received from the sensors are recorded
in an electronic test report with print option. When
developing the information-measuring system the
technical requirements for testing hydraulic trans-
mission are met (except for the requirements for
range and accuracy of rotary speed measurement),
but for further research survey the suggested 2 Hz
sensor scanning speed and the resulted after the
system implementation 2.5 Hz speed is unsatisfac-
tory and cannot follow the fast dynamic processes
such as, for example, change in voltage and current
values. Fig. 7 shows current and voltage graphs
where it can be observed that transients are not
clearly traced because of the low sampling fre-
quency.

Therefore it is necessary to implement as rotary
speed sensors the modern optical encoders, and in
order to measure current and voltage to implement
digital ammeters and voltmeters on microcontrol-
lers to obtain the necessary and sufficient speed
scanning.
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Findings

Based on the conducted analysis there was
grounded the necessity of improvement the plant
hydraulic transmission stand testing by creating
a microprocessor testing system, supported by the
experience of developing such systems abroad.

Originality and practical value

The paper proposed the alternate design of mi-
croprocessor test system of diesel locomotive hy-
draulic transmission, which has no analogues in
Ukraine. The data collection was automated during
the test in order to capture the transient processes
to determine the hydraulic transmission technical
condition. The designed information-measuring

Temperature in GTR1
Temperature before transmission
Voltage of generator, V
Current of generator, A
Pressure in GTR2

Temperature in GTR2
Temperature after transmission
Engine rpm speed

Generator rpm speed

Turbine shaft rpm speed

Tests

Locomotive

TGM4

TGM6

Hydraulic transmission test report Ne
Mode

Frequency of registration, sec
Testing time, min

Current time

Date

Testing time

Test start

Test completion

system improves the hydraulic transmission test
process by automating and increasing the accuracy
of measurements of control parameters. The meas-
urement results are initial data for carrying out fur-
ther studies to determine the technical condition of
the hydraulic transmission UGP750-1200 during
the plant post-repair tests.

Conclusions

The existing hydraulic transmission test sys-
tems are reviewed. Based on the review the proto-
type of future microprocessor test system of loco-
motive hydraulic transmission was created accord-
ing to test program of the plant «Promteplovozy.
There was developed the information-measuring
system enabling to raise and improve efficiency of
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locomotive hydraulic transmission testing by
automating and increasing the accuracy of meas-
urements of control parameters. Further research
should be aimed to improve the accuracy and fre-
quency of data collection by adopting the more
modern and reliable sensors in tandem with the use
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NHOOPMALIIMOHHO-UBMEPUTEJIBHAA CUCTEMA UCIIBITAHUSA
I'MAPABJIMYECKUX IIEPEJAY TEIIJIOBO30OB

Henas. CraThs mpeaycMaTpUBaeT PacCMOTPEHHE Tpoliecca pa3padoTKu MHPOPMAHOHHO-U3MEPUTEFHON CHUC-
TEMBI HCIIBITAaHMSI THAPABIMYECKUX Iepeaad TEIUIOBO30B, YTO JACT BO3MOXKHOCTH IONYYEHHS MCXOMHBIX JaHHBIX
JUTS TIPOBEICHUS TANbHEHIINX NCCIIEOBAHUN IO OTIPEISIICHUI0 TEXHHYECKOTO COCTOSHIS THAPABINIECKUX MTepenad
TEIUI0B030B. HeoOXxommumo mpoaHaan3upoBaTh COBEPIICHCTBOBAHME TEXHOJIIOTUH 3aBOJICKUX IOCIEPEMOHTHBIX HC-
MNBITAaHUH ruaponepenady nyTeéM aBTOMaTU3allMU CYHICCTBYIOIIUX CTCHIOB UCHBITAaHUHN TUAPABINYCCKUX TEpeaayd
COTJIACHO TCXHHUYCCKUM YCJIOBUAM TEILIOBO30OPEMOHTHBIX npeunpumnﬁ. 3910 JOCTUTACTCA C YUYETOM JACTAJILHOI'O
0030pa yxe CyIIECTBYIOIINX 3apYOIKHBIX HH(POPMAIMOHHO-U3MEPUTEIILHBIX CUCTEM UCIIBITAHUS THAPABINYCCKUX
nepejad TeMIOBO30B, KapbepHbIX caMocBanoB benA3, aspoapoMHBIX Taraueil, IUIaKOBO30B, TPY30BUKOB, KOJIECHBIX
Oynbao3epoB benA3, HEKOTOPEIX MapoK TPakTopoB H T. M. [Ipearnosnaraercs pemeHne 3agady co3aanust HH(opma-
LUOHHO-U3MEPUTENBHON CUCTEMBI HCIBITAHUM TUAPABINYECKUX Iepefad TeMIOBO30B, OTTAJIKUBAsCh, B IEPBYIO
ouepenb, OT BO3MOXKHOCTH aBTOMATH3AIlH YK€ CYIIECTBYIOIIETO CTEHAA WCIBITAHUN THAPABIMYCCKUX TIepenad
TEIUIOBO30B Ha JIHEMpOmeTpOBCKOM 3aBOJIE IO PEMOHTY TeIuioBo30B «lIpomrermoBo3». Meroanka. B padore mc-
cieoBaTeIsIMU OblIa TPEUIOKeHAa METOMUKA CO3IaHUsS MHKpPOIPOIECCOPHON aBTOMAaTH3MPOBAHHOM CHCTEMBI
CTEHJIOBBIX HCIIBITAHUNA THAPABIMYECKUX IEeperad TEIJIOBO30B B YCIOBUAX JIOKOMOTHBOPEMOHTHOTO 3aBoma. OHa
JIEHCTBYeT IyTeM 000CHOBAHHS BEIOOPA HEOOXOMMBIX JATYMKOB, a TAKXKe MPUMEHEHNS HEOOXOIUMBIX alllapaTHBIX
U TIPOTPaMMHBIX CPEICTB IS CO3MaHMs MH(POPMAIMOHHO-U3MepuTeNnsHON cucteMbl. PesyabTaTsl. Ha ocHOBaHUM
MPOBEJCHHOTO aHajn3a 0OOCHOBaHA HEOOXOANMOCTh COBEPILECHCTBOBAHMUS 3aBOJICKUX CTEHIOBBIX MCIIBITAHUH THJI-
PpaBJIMYCCKUX TMEpeaad MmyTeM CO3aaHusd MHKpOHpOHeCCOpHOﬂ CHCTEMBI HCHbITaHHﬁ, OnupasCb Ha ONBIT CO3AaHUA
MOJOOHBIX CHCTEM 3a pyOeskoM. JlanbHelilne HaydHble UCCIEOBAHMS JIOJDKHBI ObITh HAlpaBlIeHbl HAa YBEIMUCHHE
TOYHOCTH M 4acTOThl cOOpa MH(GOPMAIMHK ITyTeM NMPUMEHEHHs 0oJjiee COBPEMEHHBIX M HAJIS)KHBIX JATYMKOB B TaH-
JIEeME C HCIIOJIb30BaHUEM MPOrPaMMHBIX (DHIIBTPOB 3JICKTPOMATHUTHBIX U Ipyrux nmomex. HayuHasi HoBu3HA. AB-
Topamu ObUIa pa3paboTaHa HHYOPMAIMOHHO-M3MEPUTEIbHAS CICTEMa, YCOBEPIIICHCTBYIOMIAs MPOIECC UCTIBITAHUS
TUIPABIMYECKUX TIepPeIad 32 CUST aBTOMATH3AI[UH M TIOBBIIICHHUS TOYHOCTH M3MEPEHIH KOHTPOIBHBIX ITapaMeTpOB.
PesynbraTel m3MepeHnit SABISIOTCS MCXOMHBIMH TaHHBIMH [UTS TPOBENCHUS NalbHEHIINX WCCICIOBAHHUN C IEIHI0
OTIPEICIICHNsT TEXHUUECKOTO COCTOSTHUS TuapaBinueckoit nepenaun YI'TI750-1200 Bo Bpemsi 3aBOJCKUX TOCiepe-
MOHTHBIX HchbITaHud. [IpakTHyeckass 3HaYMMoOCTh. B paboTe mpeayoxkeH BapHaHT CO3JaHHUS MHUKPOIPOIECCOp-
HOM CHUCTEMBI MCIIBITAHWH THAPABIMYECKOHN Mepeiadn TeTIOBO30B, KOTOPHIH HE NMEET aHAJIOTOB B YKpauHe. ABTO-
MaTU3UPOBAHHBIA COOp JAHHBIX NPH UCIBITAHUSIX IO3BOJHUT (PMKCHPOBATH OBICTPOIPOTEKAIOIIUE MPOLECCHl IS
ONpEACICHUA TEXHUYECKOI'O COCTOSIHUA m,upaBanecxoﬁ nepeaavu.

Kniouesvie crosa: rumpaBnudeckasl mepefada; WCIBITAaHUS THAPOIEPENad; MCIBITATeIbHBIN CTEHI;, AATYHUKH;
nH(OpPMaLMOHHO-U3MEPUTENIbHAS CUCTEMA
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TH®OPMAIIMHO-BUMIPIOBAJIBHA CUCTEMA BUIIPOBYBAHHS
I'TAPABJIITYHUX ITEPEJIAY TEIIJIOBO3IB

Mera. CrarTs cupssMOBaHA Ha PO3TIIAL IPOLECY PO3POOKH iH(POpMAIiitHO-BIMIipIOBAIEHOI CHCTEMH BUIIPOOY-
BaHHS TiAPaBIIYHUX TEepeJad TEIUIOBO3iB, IO JAaCTh MOXKJIMBICTE OTPUMAHHS BUXITHUX JaHWUX JJIS MPOBEICHHS I10-
JANTBIIAX TOCTI/KEHD 13 BU3HAYCHHS TEXHIYHOTO CTAaHY TiApaBIiYHHUX Iepenad TertoBo3iB. HeoOxigHo mpoaHai-
3yBaTH yIOCKOHAIEHHS TEXHOJIOTi 3aBOACHKHMX MICISPEMOHTHUX BHIPOOOBYBaHb Tifpoliepenad LHUIIXOM aBTOMa-
TH3alii iCHYI04YMX CTeHIB BUIIPOOYBaHb TiIpaBIiuHUX Tepeaad 3riJHO TEXHIYHUX YMOB TEIJIOBO30PEMOHTHUX MijI-
npueMctB. lle mocsraeTbes 3 ypaxyBaHHSIM JCTaIbHOTO OIVIAY YXKE ICHYIOUMX 3aKOPAOHHUX iH(opMariiHo-
BUMIPIOBJILHUX CHUCTEM BHUIIPOOYBAaHHs TiIpaBiiuHMUX Iepead TEIIoBO3iB, Kap’epHUX camockuaiB berA3, aepo-
JPOMHUX TATadviB, IIUIAKOBO3iB, BaroBO3iB, KOMICHUX Oynbao3epiB benA3, nesknx mapok TpakTopiB Tomo. [lepea-
OayaeTbcsl BUPIIICHHS 331a4i CTBOPEHHS 1H(QOPMaNiiHO-BUMIPIOBAIBHOI CHCTEMU BUIPOOYBaHb TiJpaBIivyHUX IIe-
pelad TEIIoBO3iB, BiALITOBXYIOUYHCH, B TEPIIY Yepry, BiJ MOXKIMBOCTI aBTOMAaTH3allii BXe ICHyIOUOrO CTEH[Y BH-
poOyBaHb TiAPaBIIYHUX TepeIad TeIUIOBO3iB Ha JIHIMPONETPOBCHKOMY 3aBOJi 10 pEMOHTY TeIoBo3iB «IIpomren-
moBo3». Metoguka. B poboti mocmigarkamMu Oyia 3allpoONOHOBaHA METOIMKA CTBOPEHHS MiKpPOIIPOLIECOPHOT
ABTOMATH30BAHOI CHCTEMH CTEHJOBHX BUIIPOOYBaHb TiAPABIIYHUX Iepelad TeIUIOBO3IB B YMOBaxX JIOKOMOTHBOpE-
MOHTHOTO 3aBOAy. BoHa Jii€ 1uIsiXoM 0OIpYHTYBaHHS BUOOpPY HEOOXiJHUX JATYUKIB, a TAKOX 3aCTOCYBaHHS HEOO-
XITHUX anapaTHUX Ta MPOTrPaMHUX 3aco0iB Ui MoOYAOBH iH(GOPMALiHO-BUMIpIOBaJIbHOT cuctemu. Pe3yabTaTu.
Ha mincraBi nmpoBeneHOTO aHami3y OOTPYHTOBAaHO HEOOXiTHICTh YIOCKOHAJIIEHHS 3aBOJCHKHX CTEHIOBUX BHIIPOOY-
BaHb TJIPaBIIYHUX Mepeiay UUIIXOM CTBOPEHHS MIKPOIPOLIECOPHOT CHCTEMH BUITPOOYBaHb, CIIMPAIOYHCh Ha JTOCBIT
CTBOPEHHS MOJIOHUX cUCTEM 32 KopaoHoM. [lonanpiii HayKOBi OCHIDKEHHS IOBUHHI OyTH CHPSMOBaHI Ha IMiJBH-
IICHHS TOYHOCTI Ta YacTOTH 300py iH(OpMAIli NUISXOM 3aCTOCYBaHHsS OUIbII Cy4acCHHUX Ta HaIIHHHUX IaTYMKIB
y TaH/eMi 3 BUKOPUCTaHHSAM IPOrpaMHUX (UIBTPIB €JEKTPOMArHiTHUX Ta iHMMX nepemkon. HaykoBa HoBH3HA.
ABtopamu Oyna po3poOiieHa iH(pOpMAIiifHO-BUMIPIOBAJIbHA CHCTEMA, SIKA YAOCKOHAJIIOE IPOIEC BUIIPOOYBaHHS
TiZpaBIiYHKX MEpeaay 3a paxyHOK aBTOMAaTH3aLlil Ta MiBUILEHHS TOYHOCTI BUMIPIOBaHb KOHTPOJIHUX ITapaMeTpiB.
PesynpraTH BUMiprOBaHb € BUXITHHUMH JAQHUMH Ul IPOBEICHHS MOJAJBLINX TOCIIDKEHb 13 METOK BH3HAUYCHHS
TEXHIYHOTO CTaHy TifpaBiiuHoi mepemadi YITI750-1200 mixm gac 3aBOACHKUX MICIAPEMOHTHHX BHUIIPOOYBaHb.
IpakTHyHa 3HAYUMICTB. Y POOOTi 3aIPOIIOHOBAHO BapiaHT CTBOPEHHS MiKPOIPOIIECOPHOI CHCTEMHU BUIIPOOYBaHb
TipaBIiYHO] Iepeaadi TemIoBO3iB, IKUH HE Ma€ aHAJOTiB B YKpaiHi. ABTOMaTH30BaHUH 30ip JaHUX IpU BHIIPOOY-
BaHHSX J03BOJIMTH (PIKCYBaTH HIBHIKOIUTMHHI MTPOIECH JJIS BU3HAYCHHS TEXHIYHOTO CTaHy TiApaBIivHOI nepeaadi.

Kniouosi cnoea: rinpasniyHa nepenaya; BUIpoOyBaHHs riiporiepenay; BUIPOOyBaIbHUIT CTEHN; NaTUYUKH; iHPO-
pMaliiiHo-BUMipIOBaJIbHA CUCTEMa
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