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The article examines the use of the antiskid sensor to gain
maximum trailed load. Skidding means the slip of wheels of a
vehicle (tram, railway carriage) along the bearing surface
(road, rails) where the linear speed of the wheel surface is
lower than the speed of the bearing surface towards the vehi-
cle.

The wheel slip occurs during braking. It is caused by the ex-
cess braking force over the traction with the bearing surface.
Skidding of rail vehicles leads to the wear-out of locked
wheels in the place of their contact with the rail and to the flat
area on the wheel tire.

To prevent skidding of railway vehicles, one should regulate
the braking force, depending on the load, using the cargo au-
tomatic mode or apply systems and devices of antiskid and
nonskid equipment of vehicle units. The system for gaining
maximum trailed load by attaching rail vehicles to the electric
drive should have a skidding detection device (tram, railway
carriage). At specified parameters of the engine and traction
converter, the coefficient of transmission and the time constant
of the nonskid device are chosen in case of steadiness.

For this purpose, one linearizes the system and builds the sta-
bility area in plane of the specified parameters using the D-
decomposition method.

The final choice of the coefficient of transmission and the time
constant is made so that the system will be less subject to fluc-
tuations and the slip speed will be as resilient as possible.

The system for gaining maximum trailed load by attaching rail
vehicles to the electric drive will be optimized by its supple-
menting with corresponding technical means that can include
the use of the multivariate antiskid sensor.

Contemporary antiskid devices involving quick-response elec-
tronic equipment will allow not just preventing wheel failures
but also increasing the adhesive coefficient in contaminated
areas of the route.

The use of the multivariate antiskid sensor will allow obtain-
ing a more informative useful signal in order to expand the
functional capacity of the sensor, increase the reliability of its
operations, which will ensure maximum trailed load of the
rolling stock.

Keywords: sensor, electronic device, rods, skidding, electric
transport, slip, adhesive coefficient.

Introduction. The skidding phenomenon is the
slip of wheels of a locomotive or carriage along rails
where the linear speed of the wheel surface is lower
than the speed of the bearing rail surface. Skidding
occurs during braking. It is caused by the excess braking
force over the traction with the bearing surface. It
appears not only during wheels locking up but also
during their rotation when the wheel slips along the road
[1].

The goal of the research is to investigate the
impact of using the antiskid sensor to gain maximum
trailed load of the rolling stock.

Research results. Skidding of rail vehicles (tram,
railway rolling stock, subway) leads to the wear-out of
locked wheels in the place of their contact with the rail
and to the flat area on the wheel tire, the so-called wheel
flat. Wheel flats (asymmetry of wheels towards the
rotation axis) results in the increase in noisiness
(chattering from rail strokes), vibration (the distance
from the wheelset axle to the rail surface is unsteady
when moving), uneven wear of rails (so-called
corrugated rail wear) [2].

To avoid skidding and ensure its prevention in
railway vehicles, one should regulate the braking force,
depending on the load, using the cargo automatic mode
or apply systems and devices of antiskid and nonskid
equipment of vehicle units.

Therefore, the system for gaining maximum trailed
load by attaching rail vehicles to the electric drive
should have a skidding detection device that forms a
feedback control signal proportional to the speed of
excess wheel slip. At specified parameters of the engine
and traction converter, the coefficient of transmission
and the time constant of the nonskid device are chosen
in case of steadiness. For this purpose, one linearizes the
system and builds the stability area in plane of the
specified parameters using the D-decomposition
method.
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In the built area, one takes initial points for which
the calculation of the transient process is conducted on
the model considering the non-linear nature of the
adhesion characteristics in order to define quality
indicators. The final choice of the coefficient of
transmission and the time constant is made so that the
system will be less subject to fluctuations and the slip
speed will be as resilient as possible [3]. The fluctuation
of the transient process defines the use of the squared
integral quality evaluation while the marginal resilient
slip ensures the maximum traction effort in case of
adhesion.

Thus, to avoid skidding and ensure its prevention
in railway vehicles, one should regulate the braking
force, depending on the load, using the cargo automatic
mode [4] or apply systems and devices of antiskid and
nonskid equipment of vehicle units.

The system for gaining maximum trailed load by
attaching rail vehicles to the electric drive will be
optimized by its supplementing with corresponding
technical means that can include the use of the
multivariate antiskid sensor [5].

Figure 1 shows a constructional scheme of the
multivariate antiskid sensor that contains body 1 with
embedded axis 4 in bearing bushes 2 and 3, on which
bob weight 5 is set, and bob weight 7 is set via resilient
element 6 along with permanent bar magnet 8, 9, the
first and third differential flux-gate magnetometers 10-
12, element HI 13, element I 14, analog-to-digital
converter 15, computing block 16, and frequency
counter 17.
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Fig. 1. Constructional scheme of the multivariate antiskid
sensor

In the stationary velocity node, bob weights 5, 7
rotate simultaneously. The movement of permanent bar

magnets 8, 9 towards the first and third differential flux-
gate magnetometers 10-12 at the output of the first
differential flux-gate magnetometer 10 results in signal
H,pp that enables transmission through the second

input of element I 14 of short pulses formed at the
output of element HI 13, to the input of which the zero
signal from the second differential flux-gate
magnetometer 11 is given, which reads the vertical
intensity of magnetic field Hgy,y,, during its staying on

magnetic neutral axis n-n of permanent bar magnet 8
(Fig. 2). This results in short pulses at the output of
element I 14 with frequency f of axis rotation 4, which
are given to the control input of analog-to-digital
converter 15 and frequency counter 17. At the same
time, a signal at the output of the third differential flux-
gate magnetometer 12 is absent.
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Fig. 2. Principle diagram of multivariate antiskid sensor
operations

During vehicle movement, while braking and
when wheels can shift to skidding, bob weight 7 rotates
towards bob weight 5 using resilient element 6 as a
result of inertness, outrunning it at a corresponding
angle. Meanwhile, permanent bar magnet 9 along with
bob weight 7 is screwed up around at distance / towards
permanent bar magnet 8 (Fig. 2). At the same time,
signal H 20p proportional to displacement / occurs at

the output of the third differential flux-gate
magnetometer 12 that reads the vertical intensity of
magnetic field, Hgepp, which goes to the information

input of analog-to-digital converter 15 and then to
computing block 16, the output of which Output 1
results in the Braking/Skidding signal (depending on its
value) (Fig. 2).

During vehicle movement, while speeding up and
when wheels can shift to dragging, bob weight 7 rotates
towards bob weight 5 using resilient element 6 as a
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result of inertness, failing to keep pace with it at a
corresponding angle. In this case, signal Hgeppy

proportional to displacement / occurs at the output of
the third differential flux-gate magnetometer 12, which
goes to the information input of analog-to-digital
converter 15 and then to computing block 16, the output
of which

Conclusions. The use of the multivariate antiskid
sensor will allow obtaining a more informative useful
signal that will enable analyzing braking, skidding,
speeding up and dragging modes of the vehicle. After
the analysis, one will be able to expand the functional
capacity of the sensor, increase the reliability of its
operations, which will ensure maximum trailed load of
the rolling stock.

Contemporary antiskid devices involving quick-
response electronic equipment will allow not just
preventing wheel failures but also increasing the
adhesive coefficient in contaminated areas of the route.
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Moruaa B.I., MopueBa M.O., Kosraneur M.B. Bu-
KOPHCTAaHHS 6araTonapamMeTpoBOro NMPOTHIO3HOIO AaTHM-
Ka JIJs peanizamii MaKCHMAJIbHOI CUJIM TATH PyXOMOI0
cKaaxy

Y cmammi posensinymo numanns w000 6UKOPUCMAHHSA
NPOMUIO3H020 OAMUUKA 0Nl OOCASHEHHA MAKCUMATLHOT Cuau

msazu. FO3 - K083aHHA NO ONOPHIL NOBEpPXHi (0opo3i, pelikax)
KoJlic mpancnopmuozo 3acoby (mpamearo, 3ani3HUYHO20 6420-
Ha), npu AKOMY JIHIlIHA WEUOKICMb NOBEPXHI KOJiC Hudicue
wWBUOKOCMI ONOPHOT NOBEPXHI 000 MPAHCHOPMHO20 3AC00Y.

O3 cnocmepizacmuvcs npu 2anvmysanni, npuyuHoio 103a
€ nepesuujeHHsl 3yCUNIA 2aTbMA HAO CUNOIO 3YenjieHHs Koaecd
3 onopHolo nogepxuero. [l peiikosux mpancnopmuux 3acooie
DPYX 1030M NpU3600UmMs 00 CMUpPAHHA 3a010KO8AHUX KOIC Y
Micyi iIX cmuKkanHs 3 pelikor ma nosei Ha OaHoajxici Koleca
NIOCKOI OLAHKU.

LIJob6 3a6e3neuumu nonepeoxcents 103y Ha 3ANIZHUYHO-
My MpAanchopmi 3aCmMoco8YEMbCsl pe2ynio8ans 2a1bMi6HO20
3YCUNIAL 3AN€ICHO BI0 3A6AHMAIICEHHS 3 OONOMO20I0 8AHMAIC-
HO20 asmopedicumy abo GUKOPUCIMAHHA CUCTEM MAa NPUCMpo-
is npomuiosnoco ma nPomMubYKCy8anbHO2O 00NAOHAHHA 00U-
Huyb mpancnopmuoeo cknady. Cucmema peanizayii maxcuma-
JILHOI cunu mseu 3a yMOGAMU 34eNnieHHs Pelikogux mpaHcno-
pmHux 3acobie 3 enleKmpudHUM NPUBOOOM NOBUHHA Mamu
npucmpitl UAGIEHHS 1034.

Ocmamounuii eubip KoegiyieHma nponyckauHsa ma no-
CMIliHOL wacy pooumscs maxkum 4uHoM, wobd cucmema Oyia
MeHul CXuibHa 00 KOMUBAHD, A WBUOKICIb KOB3aHHA 6yia Ma-
Keumanvno cmiiikoro. Cydacui npucmpoi 3 GUKOPUCMAHHAM
WBUOKOOTIOUOT eleKMPOHHOI anapamypu 00380J5iMb He Millb-
KU 3anobiemu nonomyi Komic, aie i nioguwumu Koegiyicnm
3uenieHHs Ha 3a0pyOHeHUX OLNAHKAX MPACU.

Ilpu 3a0anux napamempax Osucyna i msa208020 nepe-
meopiosaua Koegiyicnm nepedaui i cmana yacy npomuoOyK-
CYI04020 NPUCTPOIO BUOUPAEMBCSL 30 YMOBU CIILIKOCIN.

Ocmamounuii 6ubip xoegiyicnma nepedaui, cmanoi ua-
¢y 30IICHIOEMbCS. MAKUM YUHOM, Wob cucmema Oyna AKomoz2a
MeHW CXUNbHA 00 KOIUBAML, d WBUOKICMb KO63aHHA 0yaa
O6IU3LKA 00 MAKCUMATIHO NPYICHOL.

Buxopucmanns 6azamonapamempogozo npomuiosnozo
oamuuxa 003601UmMs OMpuMamu Ol iHPOpMamueHuil Ko-
PUCHUTL CucHan, wob posuupumu QYHKYIOHANbHI MONCIUBOC-
mi damuuxa, niosuwUmMU HAOIHICMb 1020 pobomuU, WO
cnpusmume 3a06e3neyentIo peanizayii MaKcumManbHol cunu ms-
2U PYXOMO20 CKAA0Y 3aNI3HUYL.

Cyuacni npomukoe3ani npucmpoi 3 6UKOPUCHAHHAM
WEUOKOOTIOUOT eeKMPOHHOL anapamypu 0036015Mb He Millb-
KU 3anobiemu nonomyi Komic, aie i nioguwumu Koegiyicnm
3uenieHHs Ha 3a0pyOHeHUX OLNAHKAX MPACU.

Knwwuoei cnoea: oamuux, enekmponuuil npuiao,cund
mseu, 103, e1eKmpompancnopm, Koe3anHs, Koegiyicum 3uen-
JIeHHSL.
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