YANGI O‘ZBEKISTON, YANGI TADQIQOTLAR JURNALI
Volume 2 Issue 9 18.05.2025
https://phoenixpublication.net/ Online ISSN: 3030-3494

WAGON DELAY MECHANISMS ON THE SORTING HILL OF THE SORTING
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Abstract: This article is devoted to one of the main tasks of improving the control
devices of automation and telemechanics of the railway sorting slide. Control methods are
proposed that allow automating the operation of the slide station moderator, as well as its
modernization. A device has been developed that automatically slows down the car using an
automated microprocessor control system based on strain and optical sensors. A
correlation graph of the deceleration time of the car relative to the weight of the car was
also constructed.

Key words: Sorting hill, tenzo sensor, microprocessor block, optical sensor, carriage
retarder.

COBEPHIEHCTBOBAHUME PABOTbBI MEXAHU3MOB 3AME/JIVIEHUSA
BAI'OHOB HA COPTUPOBOYHOM 'OPKE COPTUPOBOYHOM CTAHIIUU

AHoTauusi: Jlawnas cmames  noseaweHa  OOHOU U3  21ABHLIX  3a0ay  NO
COBEPUIEHCMBOBANHUIO  YCMPOUCME — YNPABIEHUs — ABMOMAMUKYU U MeleMexanuxu
JHCENIe3HOOOPOINHCHOL  COPMUPOBOUHOU  20pKu.  Ilpednosicenvl  memoowvl  ynpaenenus,
no360aAI0WUe A8MOMAMUIUPOBAMb pabomy 3ameonumens 20POYHOU CMAHYUU, A MAaKice
e20 mooepHuzayuu. Pazpabomano ycmpoiicmeo, xomopoe asmomamudecku 3ameonsiem
8G20H C NOMOWBIO ABMOMAMUSUPOBAHHOU MUKPONPOYECCOPHOU CUCMEMbl YNPAGIeHUs HA
OCHOBe MeH30- U onmuyekux damyuxos. Taxoce Ovi1 nocmpoen epagux Kopperayuu
8pemenu 3amedneHUs 8a20HA OMHOCUMENbHO 8eCd 8A20HA.

KuaroueBsie ciioBa: Copmupogounas 2opxa, men300amuux, MUKPONPOYECCOpHblll OI0K,
onmuyeckuu 0amuyux, 6a20H 3aMe0aUmerd.
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CAPAJIAILI CTAHIUACHUHUHI CAPAJIAII TEITAJIMT'UJIATH BAI'OH
CEKUHJIAIITUPT'UY MEXAHU3MJIAPUHHN
NIIUHUA TAKOMUJIVIJTALUTUPUI

AHoTamusi:  Ywby wmaxonaoa memup Uy capaiawl mMenaiucu AaemoMamuxda 8d
melemMexaHuka Hazopam KypUuIMaiapuHu —maxkoMuIIaumupuw  o3acuoacu 0oa3apo
myommonapoan oupuea Kapamunean. Tenaiux 6a2oH CeKUHAAUIMUPSUY MEXAHUSMU ULLUHU
ABMOMAMAAUMUPUIWL 8Q YHU DPUBONCIAHMUPUUL XAMOA 3AMOHASULLIAWmMUPpUUL  OVIiUYA
oowkapys  ycynnapu — maxiug — osmunean. Temup uyn  caparaw  menanueuoa
ABMOMAMAAUMUPUTCAH — MUKPONPOYECCOPAU  OOWKApUWL — MU3UMU  YCYAU  Acocuod
V3UIMALAPHU OSUPIAUSU XAMOA Me3NUcUea MOC pasulod 8a20H CeKUIaumupauy Mexanuzmu
OPKAU A8MOMAMAAUMUPUTLAH MAP30a CeKUHAAUMUPAOULAH 84 MYXMAMAOULAH Kypuima
épumunean. Bazon cexumaawuwi 8aKmMuHu 8A2OHHUHE O2UpaUUead Hucabamau 6021aHu
epaghueu uumnab YUKUICaH.

Kanur cy3nap: Capanaw menanueu, menzooamuux, Mukponpoyeccopau 010K, ONmMuK
O0amMYUKU, 8A20H CEKUHIAUMUP2UY.

The wagon deceleration mechanism in the existing complex automated system for
sorting stations in railway transport operates mechanically, which causes certain
inconveniences, as it must work reliably and without failures based on the technical
operation safety rules for movement [10]. Given that the automated systems in the sorting
yard do not directly connect with control devices and the wagon deceleration mechanism, it
IS necessary to improve this system [7].

To solve the above-mentioned problems, the algorithm for controlling and monitoring
the automation and telemechanical control devices in the railway sorting yard has been
improved [5]. During the development of the system, strain gauges were used to determine
the weight of the nodes approaching the wagon deceleration mechanism based on an
automated microprocessor-based control system in the railway sorting yard [13] (see Figure
1). Currently, strain gauges are widely used in many industries, including railway transport
lines [11]. In the proposed method, the strain gauges are installed in pairs on each side of
the rail, and they work by measuring the force as the wagon wheel pairs pass over the strain
gauges, sending the detected weight to the central control system [8].
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Figure 1. Structural diagram of the method for detecting the wagons at the sorting hump
station using load cells.

The total mass determined can be written based on the following expression:
A = MU A MG M1 A M244 M3 144 M3+ MAL 4+ M

: Y

Here, “M11....M14” are the indicators of the first sensor, “M21....M24” are the
indicators of the second sensor, “M31.....M34” are the indicators of the third sensor, and
“M41.....M44” are the indicators of the fourth sensor.

An automated system has been developed to determine the speed of the rolling stock
moving downhill using optical sensors and to calculate the wheelset of the rolling stock
using inductive track sensors. Each track in the sorting station’s hump yard is controlled
using the wagon retardation mechanisms. In the following diagram, the points where the
rolling stock is monitored using the sensor method are shown.
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Figure 2. Structural diagram of the method for determining the speed of rolling stock at
the calculation points in the sorting hump yard.

VBI/IJ'IMaJ'IapHI/I XapakKaTJIaHuIl JdaBpyuaa OFUPJIUK KyWIapyuHHM MacCa Ba TC3JIMKKa
HUcOaTaH aHUKJIAII Yy9yH Kyihnaard udoaanan ¢hongamaHuiIn:

mvg—my,

V= Qh— Qlw 2)

In this expression: m - the mass of the wagon, v,- the speed of the segment at point A,
v,- the speed of the segment at point B, Q- the gravitational force (weight), h- the height
difference between points A and B, [- the distance between points A and B ,w10~3 - the
coefficients of resistance forces acting against the motion are provided.

A unified system has been developed to manage the entire operation process at the
classification yard [2], with signal transmission being carried out through microprocessor-
based blocks. This system operates via high-speed digital communication lines and is
implemented in the control and monitoring center [6]. The developed system allows
integration with existing control units and also makes it possible to connect multiple devices
into a local network in order to reduce the required number of communication lines.
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Flgure 3. General view of mlcroprocessor based blocks

The control system consists of several blocks: a radio module for data exchange within a
radius of one kilometer (LRM), a wired communication line connecting the block with the
sensor (2DKK), a microcontroller-based device that processes data received from the sensor
(3MO), a control microcontroller (4M), and electrical source blocks (5EE).The created
device addresses several issues such as prolonged standing of wagons at railway sorting
stations, unchanging train formation schedules, low sorting yard throughput, outdated
equipment, violations of movement safety, low qualifications of employees, labor protection
concerns, manual coupling and decoupling of wagons, and the slowing down of wagons.By
using modern management methods and element base applications, it is possible to achieve
high economic efficiency. The quantitative indicators of economic efficiency were
determined during the testing process at production enterprises and were calculated during
the project documentation stage, including the calculation of limited costs.The achieved
technical and economic indicators include reducing costs for maintaining the trackbed,
reducing cable consumption, reducing the number of employees, preventing accidents, and
improving turnout operations.When using the wheel axle calculation device (single or dual-
channel), the possibility of reducing its cost relative to train movement speed or safety
requirements is identified and is presented in the following expression: (6).At the sorting
yard, the average weight of each wagon (ml1, m2, m3, m4) is determined through four
sensors, and the deceleration times of the wagons are calculated. In the following figure (4),

FS?/L(


https://phoenixpublication.net/

YANGI O‘ZBEKISTON, YANGI TADQIQOTLAR JURNALI
Volume 2 Issue 9 18.05.2025
https://phoenixpublication.net/ Online ISSN: 3030-3494

a graph is presented that shows the relationship between the deceleration time of the wagon
and its weight.

m _(m+m,+m, +m,) 6)

ypm 4

At the sorting hump, the average weight of each wagon (ml1l, m2, m3, m4) was
determined using four strain gauges, and the compression times of the wagon retarders were
measured. In the following Figure 4, a graph is presented showing the relationship between
the wagon’s deceleration time and its weight.
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Figure 4. Graph showing the relationship between the car's deceleration time and its
weight.

The wagon deceleration time, in relation to the weight of the wagon, is calculated
according to the following expression:

e © { P Vo V151, 1,

cex oaup 1iale

(7)

Using the expression, a table was developed to determine the deceleration time of the
wagon based on its weight. This is presented in Table 1 below.

Table 1

Wagon weight retarder time duration table
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1 23=< 3
30
2 <=40 4
3 <=50 5
4 <=60 5
5 <=70 6
6 <=80 6
7 <=90 6
8 <=10 6
0
9 <=11 7
0
10 <=12 7
0

The results of the scientific research showed that, by taking into account the weight,
speed, and wheel axle pair of the wagons released from the sorting yard, the operation of the
wagon decelerating mechanism can be automated based on a microprocessor control
system. This leads to a significant reduction in the waiting time of trains at the sorting yard,
a notable decrease in the time intervals between wagons, and the elimination of human
factors, with the implementation of a fully automated system.
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