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Abstract 
Purpose - Information to the all interested persons and organizations about authors’ possibilities in 
regard to precise researches of brakes of freight rolling stock of railway gauge 1520 mm (CIS and 
Baltic countries).
Methodology - Natural tests by means of the special stands in a research laboratory.
Findings - Data of increase/decrease of pressure of the compressed air at inlet/outlet of brake 
devices chambers with exact time dependence, measured to high precision.
Originality - Laboratory researches about work of brakes devices or brake system on any required 
program of tests with high-precision measurements.
Practical Values:
a) to obtain scientifically-reasonable data about functioning of the brake system and brakes devices;
b) to determine veritable reasons of failure of the brake devices dismantled from a railway rolling 
stock after accidents or incidents;
c) to create adequate mathematical models of work of brake devices and brake system for the aims 
of computer simulations;
d) to teach students of professional and high degrees on two specialities “Locomotives” and 
“Wagons” to operate brakes of railway freight rolling stock of CIS and Baltic countries.
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Formulation of general problem
Two methods, theoretical and experimental, 

gained widespread worldwide for scientific research-
es of technical objects, including brake devices and 
systems of rolling stock of railway transport.

Recently, with increasing frequency, experiments 
are conducted in a digital form by means of com-
puters that on determination are closer to theoretical 
researches, rather than to the natural experiments.  
The problem of adequacy of mathematical models                  
appears in case of application of computer simula-
tion. Certainly, the most reliable method of researches 
is experimental.  Realization of experiments during 
normal operation with the brakes of railway rolling 
stock on plants of metallurgical and mining industry 
is difficult, risky and expense experience.

Achievements of predecessors and unsolved 
part of problem

The leader of production of brake devices for the 
rolling stock of CIS railways is OAO MTZ TRANS-
MASH (Moscow, Russian Federations). This enter-
prise offers automated stand for the tests of air dis-
tributor of freight type to the customers [1].  

Similar proprietary stand is made and realized by 
ZAO NPP TORMO (Ekaterinburg, Russian Federa-
tions) [2].  

Both mentioned stands are intended for automa-
tion of productive process on repair of air distributor, 
i.e. verification of operation in accordance with nor-
matively-technical documentation on brake devices.  
These stands considerably promote the productivi-
ty at repair, allow minimizing human factor, but for           
scientific researches these stands are not suitable,                                                                                 
because they execute one and the same program of 
tests.  

Contribution of authors in the solution of problem
Conserning research of railway brakes of rolling 

stock on the enterprises of metallurgical and mining 
industry it is more acceptable to conduct basic exper-
iments in laboratory on benches (otherwise proving 
stand or test bed), that are made from typical brake de-
vices and systems; certain positions may be checked 
during normal operations if necessary.  Compressor 
station and complete set of stands-trainers that have 
all elements of freight and passenger typical units of 
railway rolling stock were created by authors. Men-
tioned above stands are made and placed in operation 
in the laboratory of brakes of railway rolling stock 
at the State economic and technological university of 
transport (Ukraine) [3]. All stands have own posts of 
control and are  connected with general main pipe and 
brake pipe of laboratory.  If necessary, it allows to 
form a sort of train and control this general brake sys-

tem from the post of control of any stand. Compres-
sor station has the productivity of 2.0 cubic meters of 
air per minute, max pressure of 0.8 MPa (or 116 psig) 
and main reservoir with capacity of 1.6 cubic meters.

The authors’ work on creation of precise instru-
ment (bench) for laboratory researches of internal 
gas-dynamic processes in the brake system of railway 
air-brakes by natural experiments has signs of scien-
tific novelty.  Methods and facilities of research of 
working processes of pneumatic brake systems and 
its component parts gained further development.  It 
is expressed, firstly, that now there is a possibility 
to realize practically any program of tests, and, sec-
ondly, changes of pressure of the compressed air are 
possible to register by means of the specially created 
measuring complex with high exactness.

Aim of the article:
Inform interested persons and organizations about 

authors’ possibilities in scientific researches of brakes 
of railway freight rolling stock for track width 1520 
mm (CIS and Baltic countries).

Review of authorial bench
In figure 1 the pneumatic diagram of authorial 

bench is shown (there stated in denominator: types of 
brake devices; for reservoirs – capacity in liters; and 
for air-flow constrictor – diameter hole in millime-
ters).  This stand recreates at the same time both typi-
cal pneumatic brake system of wagon and locomotive 
of freight sort of service for CIS and Baltic countries 
railways.

The diagram reflects such brake devices as: A1 – 
main brake controller; A2 - pneumatic reduction gear; 
A3 – assist brake controller; A4 – air distributor (or 
governor); A5 - automatic regulator of the braking 
modes depending on loading of wagon; A6 – brake 
cylinder.  Movement of piston rod of brake cylinder is 
limited by the special screw mechanism, that allows 
to set this size within 235 mm with accuracy of 1 mm.  
Level of wagon loading on a bench is specified by 
means of next special screw by the change of gap be-
tween support of regulator and framework of bench.  
In position A4 of the chamber of 295М type depend-
ing on the program of tests any both main and main 
line parts of air distributor can be set, including break 
of brake pipe sensor of 418 type.  Air-flow constrictor 
C1 (see fig. 1) is intended for retarding of charging of 
main reservoir R2.  Others air-flow constrictors (C2-
C9, see fig. 1) are appointed for discharges of com-
pressed air from chambers and pipelines of stand.  
Diameters of expense openings of all the air-flow 
constrictors, depending on the aims of research, can 
be set within 0.3...8.0 millimeters.
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Figure 1. Authorial pneumatic diagram of a bench

Figure 2. Photo of authorial bench

A bench in the interior of laboratory is shown in 
figure 2 in the state of work (‘under pressure’).

The patent of Ukraine on an utility model for this 
bench as device is got [4].  Dmitriy Dmitriyev sug-
gested the idea of creation of bench and its primary 
pneumatic diagram. Mykola Valigura made practical 
embodiment of bench with certain improvement of

primary pneumatic diagram and financed the work. 
Mikhael Kelrikh carried out common scientific and 
administrative guidance of the project. A feature of 
this bench is the possibility to register and document 
pressure changes of compressed air in all its reser-
voirs and chambers in the form of oscillograms. The 
record of oscillogram pressure is realized by means of 
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portable measure-computing complex that was 
worked out and made by Dmitriy Dmitriyev individual-
ly. This eight-channels authorial apparatus on the base 
of notebook passed metrology attestation and allows 
to measure and keep in energy independent memory 
of oscillograms fluctuating of air pressure with time 
resolution from one millisecond (for fast process-
es) to one second (for slow processes).  Authorial 
electro-manometers are intended for exploitation on 
spring parts (frames, bodies) of railway rolling stock.  
They have a differential electric circuit of connecting; 
the measuring range of air pressure up to 1 MPa (145 
psig); class of exactness not worse than 0.4; degree of 
protection is IP67 (possible immersion under water

on the depth of to 0.5 m); mechanical implementation 
is М25 (possible external vibration is in the range of 
frequencies 0.5...100 Hz with amplitude up to 1.0 g) 
and category temperature range varies from -45 to 
+60°C.  Connecting thread on body of electro-ma-
nometers is conical pipe screw-thread with diameter 
1/2 inches.  In laboratory terms (at the temperature 
of surrounding air +20...+25°C) class of exactness 
of these electro-manometers is not worse than 0.25.  
These electro-manometers are connected in paral-
lel to pointer manometers shown in figures 1 and 2.  
Appearance of electro-manometers with body from 
stainless steel is shown in figure 3.

Figure 3. Photo of authorial electro-manometers

Conclusions
The authors of the article designed and made 

bench for laboratory scientific researches of brake 
system of railway freight rolling stock of the CIS 
and Baltic countries.  The announced bench can be 
effectively applied for solution of many practical and 
scientific tasks. For example, for investigation of rea-
sons of emergency failures of brakes by research of 
brake devices on the bench, that are taken off from 
a unit of rolling stock after accident.  Otherwise as a 
source of basic data for building of adequate mathe-
matical models of brake devices and brake system.  
Authorial bench can be used in educational process 
as a training simulator in relation to work of brakes 
of unit of railway rolling stock of freight type of track 
width 1520 mm.  Bench, which was briefly consi-                       
dered in the article, is expedient to apply in laboratory 
researches of brake devices of railway rolling stock 
first of all in relation to enterprises with the heavy and 
dangerous terms of labor, where possibilities of reali-                                                                                               
zation of natural experiments are limited and their cost

is considerable, first of all in metallurgical and mining 
industry.
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