BICHUK IMTPUA30OBCBHKOT'O AEP)KABHOI'O TEXHIYHOI'O YHIBEPCUTETY
2025p. Cepisi: TexHiuni Haykn Bun. 50
p-1SSN: 2225-6733; e-ISSN: 2519-271X

273 3AAIBHHYHHH TPAHCIIOPT

UDC 625.089.4 DOI: 10.31498/2225-6733.50.2025.336454

CONDUCTING TECHNICAL DIAGNOSTICS OF METAL STRUCTURES OF SPECIAL SELF-
PROPELLED ROLLING STOCK AND THE MAIN TYPES OF DETECTED
INCOMPATIBILITIES

Fomin O. D.Sc. (Engineering), professor, National Transport University, Kyiv, ORCID:
https.//orcid.org/0000-0003-2387-9946, e-mail: fominl 985 @ukr.net;
Tereshchuk M. deputy head of the production division, «Refrigerated Car Company» JSC «Ukrainian

Railwaysy, Fastiv, ORCID: https.//orcid.org/0009-0001-2976-4579, e-mail:
tereschukl 520mm@gmail.com;

Lisnychiy V. graduate  student, National Transport University, Kyiv, e-mail:
lisnuchuyi_vs@gsuite.duit.edu.ua;
Cherkashin O. graduate student, East Ukrainian Volodymyr Dahl National University, Kyiv

This paper explores the principles of technical diagnostics aimed at detecting defects in the base metal of load-bearing
structures through non-destructive testing. It is shown that under static loading conditions, there is degradation of the
metal's resistance to brittle fracture in load-bearing structures with detected localized defects. Examples are provided of
base metal failure during operation due to fatigue accumulation. Technical diagnostics is a crucial factor to maintain its
operational condition, serving as a preventive measure to avoid failures of rolling stock, particularly related to the de-
struction of load-bearing structures. This can be achieved through a range of activities aimed at detecting various types
of nonconformities, including defects in load-bearing structures (such as cracks, fractures, corrosion damage, etc.). The
detection and timely elimination of the identified non-conformities are key to the safe and uninterrupted operation of
special self-propelled rolling stock. Scientific research in the field of technical diagnostics will facilitate the development
of more effective methods and tools for detecting, assessing and predicting defect progression, thereby improving relia-
bility and extending the service life of this type of equipment. One of the major challenges faced by Ukrainian Railways
is the presence of defects in the supporting structures of special self-propelled rolling stock. The resolution of this issue
lies in the implementation of technical diagnostics using non-destructive testing methods. One of the main methods of
non-destructive testing used in technical diagnostics is the magnetic powder method of testing. The magnetic powder
method of non-destructive testing is based on the phenomenon of attraction of magnetic powder particles by magnetic
scattering fluxes that arise over defects in magnetized test objects.
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Statement of the problem e Enhancing safety: Timely detection and elimination
of defects in metal structures prevent accidents, injuries to
personnel and passengers, and damage to infrastructure.

e Extending service life: Regular and high-quality di-
agnostics enable timely repairs, significantly extending the
operational life of special mobile units and reducing re-
placement costs.

e Optimizing maintenance costs: Scientifically based
diagnostic methods accurately determine the condition of
structures and predict repair needs, optimizing mainte-
nance schedules and reducing unforeseen expenses.

e Increasing operational efficiency: Reliable and
properly functioning equipment ensures uninterrupted and
efficient operation of special self-propelled mobile units,
which is critically important for their specific tasks.

e Implementing new technologies: Scientific re-
search promotes the development and implementation of
new, faster, and more accurate methods of non-destructive

For the safe operation of existing special self-pro-
pelled mobile units, it is necessary to take into account the
negative impact of various damages on the mechanical
properties of load-bearing structures, especially when as-
sessing their technical condition based on defectoscopy re-
sults. This paper explores the principles of technical diag-
nostics aimed at detecting defects in the base metal of load-
bearing structures through non-destructive testing. It is
shown that under static loading conditions, there is degra-
dation of the metal's resistance to brittle fracture in load-
bearing structures with detected localized defects. Exam-
ples are provided of base metal failure during operation due
to fatigue accumulation.

Scientific research in the field of technical diagnostics
of metal structures of special self-propelled mobile units is
extremely important for several key reasons:
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testing and diagnostics, improving the quality of metal
structure assessments.

e Improving the regulatory framework: Research re-
sults can be used to update and improve existing norms and
standards in the field of technical diagnostics and operation
of special mobile units.

Technical diagnostics (TD) of metal work of special
self-propelled rolling stock (SPRS) is critical to ensure
their reliable and safe operation throughout their entire life
cycle. This category of rolling stock includes a variety of
machinery and mechanisms used in specific industries,
such as construction, mining, agriculture, railways, and
others. The characteristic features of SPRS operation are:

- High dynamic and static loads: Work in harsh envi-
ronments, often with overloads, vibrations, and shocks.

- Aggressive operating conditions: The exposure to
environmental factors (moisture, temperature changes), as
well as chemically active agents and abrasive materials.

- Specific operating conditions: Cyclic loads, long-
term periods of inactivity followed by high intensity use.

- Responsibility of the tasks performed: Failure of the
SPRS can lead to significant financial losses, injuries to
personnel and environmental disasters.

- Design complexity: A large number of welded
joints, moving elements, components and units requiring
an integrated approach to diagnostics.

Despite the importance of TD, there are a number of
issues that require scientific research and resolution:

- Insufficient development of diagnostic methods and
means adjusted to the specifics of SPRS. Most of the exist-
ing TD methods are focused on general industrial equip-
ment or vehicles for general-purpose use and do not fully
take into consideration the design features and operating
conditions of SPRS. This leads to a decrease in the accu-
racy and validity of diagnostics.

- The challenge of predicting the remaining resources
of steel installations. Precise determination of the moment
of critical defects occurrence and forecasting of the service
life is a difficult task due to the multifactorial nature of
damage accumulation processes. Existing wear and frac-
ture models often do not take into account the full range of
influencing factors.

- Limited possibilities of non-destructive testing
(NDT) in operation.

Conducting high-quality NDT on large-sized and in-
accessible elements of SPRS metal components is often
technically difficult and costly. There is a need to develop
more flexible, fast and highly sensitive NDT methods.

- Lack of complex systems for diagnosing and mon-
itoring technical conditions.

Most enterprises use disparate diagnostic methods
and tools, which makes it difficult to analyze the data and
make reasonable decisions on maintenance and repair.

- There is a demand for integrated systems that com-
bine various diagnostic methods, data processing, and fore-
casting.

- Insufficient amount of normative and technical doc-
umentation regulating the technical diagnostics of SPRS.

Lack of accurate standards, methods and criteria for as-
sessing the technical condition makes it difficult to imple-
ment effective diagnostic systems.

Analysis of the latest achievements
on the identified problem

Bondarenko et al. (2023) study the dynamic interac-
tion processes between rolling stock and track through ex-
perimental implementation [1]. The article presents the
methodology and results of field tests aimed at analyzing
the forces and displacements arising during train move-
ment. The authors focus on understanding the interaction
mechanisms to improve the safety and durability of railway
infrastructure. The research has practical significance for
optimizing the design of rolling stock and track.

Mukhamedova Z et al. (2021) addresses the issue of
resource-saving maintenance and repair of special self-pro-
pelled rolling stock [2]. The article analyzes existing ap-
proaches to maintenance and proposes improvements to re-
duce costs and extend equipment service life. The authors
emphasize the importance of implementing modern diag-
nostics and failure prediction methods. The study aims to
enhance the operational efficiency of special rolling stock.

Fomin et al. (2024) describes the testing of load-bear-
ing structures of special self-propelled rolling stock with a
hydraulic crane and manipulator beyond their normative
service life [3]. The article presents the methodology and
results of tests aimed at assessing the residual strength and
reliability of structures. The authors analyze detected de-
fects and provide recommendations for further operation or
repair. The study is important for ensuring the safe opera-
tion of special rolling stock after the end of its normative
service life.

The article [4] provides an analysis of the technical
condition of the structural elements of passenger cars. The
vast majority of passenger cars have been in operation for
more than 20 years and have already exhausted the re-
source assigned by the manufacturer. The service life of
these cars has been extended several times due to the con-
dition of the load-bearing structures. At the same time, the
issue of the condition of the internal equipment of the cars,
the level of its environmental safety, and the compliance of
comfort systems with modern requirements was not raised.
Systems for ensuring comfortable travel in passenger cars,
which were designed and manufactured in the 70s-90s of
the last century, do not meet modern EU requirements. The
low level of comfort causes dissatisfaction among passen-
gers who choose other carriers.

Mitrofanov et al. (2022) addresses the issue of indi-
rect fuel rationing for special self-propelled rolling stock
[5]. The article proposes a methodology for determining
rational fuel consumption standards by considering various
operational factors. The authors examine the benefits of in-
direct rationing in improving the efficiency of fuel and en-
ergy resource utilization. The study is relevant for optimiz-
ing the operating costs associated with SSRS.
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Mukhamedova (2020) analyzes the assessment of re-
liability indicators of electromechanical equipment used in
special self-propelled rolling stock [6, 7]. The article re-
views the main parameters that characterize reliability and
the methods used to determine them. The author evaluates
the reliability of specific components of SSRS electrome-
chanical equipment. The study's findings can be applied to
predict failures and develop measures to improve reliabil-
ity.

Musayev et al. (2023) examines the theoretical and
practical aspects of determining the dynamic characteris-
tics of traction rolling stock [8]. The article reviews various
approaches to analyzing train dynamic behavior, including
mathematical modeling and experimental studies. The au-
thors highlight the critical importance of precise dynamic
parameter evaluation to ensure the safety and efficiency of
railway operations. The study offers practical insights for
the design and operation of traction rolling stock.

Wang et al. (2023) proposes a vibration-theoretic ap-
proach to analyzing the vulnerability of nonlinear vehicle
platoons [9]. The article examines models of vehicle move-
ment within platoons and analyzes their stability under dis-
turbances based on oscillation theory. The authors explore
the factors influencing platoon vulnerability and propose
methods for its assessment. This work contributes to the
advancement of traffic management systems for autono-
mous vehicles.

The article analyzes possible options for the modern-
ization of the fleet of DR-1A diesel trains, which is one of
the main diesel trains in Ukraine, providing suburban trans-
portation of passengers on the railways of Ukraine [10].
The main shortcomings in the current design are identified,
as well as the reasons, according to which it is necessary to
plan and implement the implementation program of the ex-
isting fleet of DR-1A diesel trains in Ukraine. An analysis
of the experience of modernization of DR-1A diesel trains
in countries where such rolling stock has been historically
operated has been carried out. Thus, the experience of
modernization of such diesel trains in the countries of the
European Union — Lithuania and Latvia — was analyzed. It
was concluded that it is necessary to form a program for
the modernization of diesel trains to increase the efficiency
of their use and restore the network of suburban communi-
cation on non-electrified sections of the railway. The com-
plex problem of providing rolling stock for suburban trans-
portation in non-electrified areas is defined and a complex
approach to solving problematic issues with its provision
is proposed.

Sulim et al. (2018) considers the theoretical and prac-
tical determination of the parameters of an onboard capac-
itive energy storage system for underground rolling stock
[11]. The article presents a mathematical model for calcu-
lating the required parameters of the energy storage sys-
tem, taking into account the train's modes of movement.
The authors also describe experimental studies aimed at
confirming the theoretical results. The study is important
for the development of efficient energy recuperation sys-
tems in the subway.

Vallely (2020) in his doctoral dissertation examines a
holistic approach to remote condition monitoring for accu-
rate assessment of rail infrastructure and rolling stock [12].
The work covers various aspects of monitoring, including
data collection, analysis, and interpretation to predict the
technical condition of objects. The author develops and
justifies an integrated approach to remote monitoring that
contributes to the safety and efficiency of rail transporta-
tion.

The article [13] discusses the issues of aging of the
operational fleet of cars. Currently, passenger cars with an
extended service life are operated on the railway network
of Ukraine, which is rapidly approaching the maximum
permissible. The main indicators of transport (technical,
economic, environmental), reliability and safety of move-
ment depend on the age of the cars, currently the level of
development of technical means and repair technologies
for the restoration of rolling stock is rapidly increasing. To
improve the competitiveness of rail passenger transporta-
tion, it is necessary to update the fleet of passenger cars,
which will reduce repair costs.

Purpose and task statement

The main purpose of the article is to highlight the pro-
cedure for technical diagnostics of metal structures of spe-
cial self-propelled rolling stock (for example, cranes, wag-
ons, special equipment) in order to ensure their safe and
reliable operation by timely detection of defects, assess-
ment of technical condition and prediction of residual life.

Main objectives of the study

1. Assessment of the technical condition of structures
- determination of strength, resistance to cracks, corrosion,
fatigue and other types of damage.

3. Prediction of residual life - determination of the
possibility of further operation or the need for repair/re-
placement.

4. Optimization of inspection frequency - scientific
justification of the terms of technical inspection based on
the analysis of material degradation.

Summary of the main material

Diagnostics is generally aimed at determining the
state of certain objects or living beings. Technical diagnos-
tics is designed to determine the state of technical objects.
Technical diagnostics of machines studies the signs that
characterize the presence of defects in machines and, based
on these signs, gives a conclusion about the technical con-
dition of the machine.

Machine diagnostics has existed for as long as the ma-
chines themselves have existed. Its simple forms always
take place when a search for malfunctions of the technical
device used is carried out, even using the most elementary
techniques. Simple diagnostics is the most common in
technology. Diagnostics becomes more complicated when
methods for detecting defects require the use of various
special methods and devices, and processing the results is
associated with complex mathematical calculations.
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Complex diagnostics is used, as a rule, for technical de-
vices of high responsibility, where the economic costs of
its implementation are appropriate. Technical diagnostics
as a science has its own terms and definitions. Let us give
the main ones. The object of technical diagnostics is a
product, its component or workpiece, the condition of
which is to be determined. In each specific case, the object
must be presented in such a formalized form that best meets
the tasks of its diagnosis [1-3]

A technical parameter is a physical quantity by which
the object of diagnosis is characterized. The technical pa-
rameters of an object can be its own mass, the effort it de-
velops, speed, power, acceleration, productivity, as well as
linear dimensions, safety margin, resource, etc. Over time,
the object deteriorates in its technical condition and its
technical parameters deteriorate.

A diagnostic sign is a phenomenon or process that ac-
companies a change in a technical parameter and can be
registered when diagnosing a product. Examples of diag-
nostic signs for machines can be a decrease in speed or ef-
fort in the mechanism, loss of drive power, as well as a
change in stresses in areas of damage to parts, structural
vibration, etc. The indicator of a diagnostic feature is a
quantitative expression of a diagnostic feature. The indica-
tor is expressed by a physical quantity by which a diagnos-
tic feature is measured. Retrospection is a review of past
events. In relation to diagnostic tasks, retrospection con-
sists in reviewing the statistics of changes in a technical
parameter in the past, that is, until the moment of diagnos-
ing the object. Diagnosis is the result of diagnosis. This is
a specific quantity that characterizes the state of the object
according to the results of its diagnosis. The value of the
diagnosis can be absolute (deterministic) or probable.
Forecasting is a logical continuation of diagnosis and
means a prediction, a scientific forecast of the state of the
object in the future. Forecasting is performed on the basis
of retrospection and diagnosis data. Forecast - the result of
forecasting. The methods of presenting the forecast are
generally the same as those of the diagnosis. A defect is a
deviation in the technical condition of an object or its indi-
vidual parts. There is a somewhat narrower concept of a
defect as a defect in a product obtained during its manufac-
ture. Damage is a defect that occurs when using an object.
A formalized model of an object is the result of its schema-
tization for diagnostic purposes. The model differs from
drawings, structural, kinematic, principle and other
schemes in that it best corresponds to solving the problems
of obtaining diagnostic data of an object. A defect model is
a generalized number of possible violations in the design
or operation of a machine that change its technical condi-
tion. A technical diagnostic tool is a device or other tech-
nical device designed to register a diagnostic feature and
its quantitative assessment. A diagnostic method is a way
of searching for a phenomenon to detect a defect, measure
it and process the results obtained. A diagnostic algorithm
is a general procedure for performing operations during di-
agnostics up to data processing and obtaining the final re-
sult. A technical diagnostic system is a set of formalized

models, methods and technical means of detecting defects,
as well as an algorithm for diagnosing an object. Diagnos-
tic error is the probability that the technical condition in
which the object is actually located at the moment will be
found as a result of the applied system [4, 5].

The main types of inconsistencies detected

1. Cracks and tears - in areas of high stress (welds,
attachment points of components).

2. Corrosion damage - loss of metal thickness, pitting
or intercrystalline corrosion.

3. Deformations - curvature, deflection, loss of geo-
metric shape due to mechanical stress.

4. Defects of welded joints — incomplete penetration,
pores, slag inclusions.

5. Fatigue damage - microcracks due to cyclic loads.

6. Wear of friction units - damage to joints, bearings,
fasteners.

7. Damage from impacts and overloads - localized
tears, dents.

The following types of inconsistencies are most often
detected during technical diagnostics of metal structures of
special self-propelled rolling stock:

Defects in welded joints:

Cracks: Longitudinal, transverse, root, in the heat af-
fected zone.

Failures and incomplete penetration: Lack of connec-
tion between welded elements.

Porosity and slag inclusions: Defects that reduce
strength and corrosion resistance.

Undercuts: Reduced cross-section of the base metal
near the weld.

Unevenness of the weld: Deviations from the speci-
fied dimensions and shape.

Corrosion damage:

General (pitting) corrosion: Uniform destruction of
the metal surface.

Pitting corrosion: Localized pitting.

Crevice corrosion: Corrosion in narrow gaps and un-
der seals.

Intercrystalline corrosion: Failure along the grain
boundaries of a metal.

Stress corrosion cracking: Failure due to both the cor-
rosive environment and stresses.

Deformation and geometric deviations:

Residual deformation: Distortions, deflections, twist-
ing of structural elements.

Change in geometric dimensions: Deviations from
the design values.

Fatigue cracks: The formation and development of
cracks under cyclic loads.

Wear and damage to friction surfaces: Reduction in
size, scoring, chipping.

Mechanical damage:

Cracks and tears: Due to impact loads, overloads or
stress concentrations.

Dents and scratches: Damage to the surface due to ex-
ternal influences.

Distortion and breakage of individual elements.
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In view of the above, it can be argued that the identi-
fication and classification of these discrepancies is a pri-
mary task of technical diagnostics, since it is on their basis
that decisions are made on the need and nature of repair
work to ensure the safe and reliable operation of special
self-propelled rolling stock.

Rail transport is a leading sector of the transportation
system. Technical diagnostics is a crucial factor to main-
tain its operational condition, serving as a preventive meas-
ure to avoid failures of rolling stock, particularly related to
the destruction of load-bearing structures. This can be
achieved through a range of activities aimed at detecting
various types of nonconformities, including defects in
load-bearing structures (such as cracks, fractures, corro-
sion damage, etc.). One of the most common types of non-
conformities in load-bearing structures is cracking in
welded joints or in the base metal itself. One way to en-
hance the operational efficiency of special self-propelled
rolling stock is to improve its load-bearing structures to en-
sure stable reliability indicators. This will contribute to
higher operational efficiency and to the development of
new designs for future special self-propelled rolling stock
[6-8].

Fig. 1 — Special self-propelled rolling stock type ADM

ADM - assembly and restoration railcar for power
supply services, a self-propelled two-axle vehicle with an
internal combustion engine, equipped with special techno-
logical equipment (Fig. 1). It is used in construction, as-
sembly and repair work, as well as in current maintenance
of the contact network. It is equipped with a drilling rig for
developing pits for railway supports of the contact network

and a crane-manipulator for their installation, as well as a
grounded lifting and retractable assembly platform with a
telescopic tower.

Fig. 2 — Special self-propelled rolling stock type DHKY

DHKYV - intended for repairing and dismantling work
and transportation of vantage materials during in-line re-
pair and repair of slick tires, as well as transportation of
work crews with tools to the site repair and track robots
(Fig. 2). A railcar can be used for supplying electricity to
residents with a total power of up to 30 kW. The tires are
equipped with a cantilever-type rotating jack-up crane. The
crane drive is electromechanical. The capacity of freight
trolley with manipulator from 1.7 to 3.5 t (for DGKu-5
from 2 to 5 t) is constant. To reload the trolley, a hydrome-
chanical gearbox is used, which allows for smooth acceler-
ation and reloading at low speeds.

Technical diagnostics was conducted on the metal
structures of special self-propelled rolling stock to detect
nonconformities (deformations, fractures, breaks, cracks)
in structural elements. Technical diagnostics refers to the
set of measurement, calculation, and logical operations
that, based on their results, allow an assessment of the ac-
tual condition of the inspected object and, accordingly, en-
able the adoption of necessary management measures.

The condition of the frame metal structures was as-
sessed using non-destructive testing (NDT) methods. One
of the primary NDT methods used during technical diag-
nostics was the magnetic particle testing method. Magnetic
particle testing is based on the phenomenon of magnetic
flux leakage at defects, which attracts magnetic powder
particles applied to the magnetized objects under inspec-
tion.

Main types of nonconformities detected in load-bearing structures during technical diagnostics Tevled
Nonconformity type Quantity, pcs
Cracks in the base metal 33
Cracks in welded joints 27
Cracks in the water heater suspension brackets 23
Total 83
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Figure 3 shows that the non-conformities are gener-
ally distributed in approximately equal proportions, with a
slight increase (7%) in cracks detected in the parent metal,
amounting to 39.76% as a consequence of metal aging.
This conclusion is supported by an analysis of the age
structure of the SSRS (special self-propelled rolling stock)
fleet, obtained from open sources, indicating that 619 units
or 81.5%, have been in operation for more than 20 years.
The average age of the SSRS fleet is 35 years.

Figure 4 shows the distribution diagram of the main
B Cracks in parent metal B Cracks in welded joints non-conformities by type of special self-propelled rolling
stock. As can be seen from the diagram, the highest number
of non-conformities is associated with two types of rolling

= Cracks in suspension brackets of brake rigging

stock:
Fig. 3 — Distribution of the main types of non-conformities as a 1) railcars of the mounting diesel railcar series;
percentage 2) trolleys of the freight crane multipurpose rail trol-
ley series.
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Fig. 4 — Distribution of the main non-conformities by type of special self-propelled rolling stock

Table 2
Distribution of the main non-conformities by types of special self-propelled rolling stock
Railcar W|th_ Diesel Mounting Frelg_ht crane Freight D_|esel_ elec-
hydromechani- . . - multipurpose - tric railway
i switcher-4.6 | diesel railcar . railcar
cal transmission rail trolley crane-163
1 2 3 4 5 6 7
Cracks in parent 1 3 16 12 1 i
metal
Cracks in
welded joints 2 1 15 8 i 1
Cracks in sus-
pension brackets 1 - 16 6 - -
of brake rigging

The primary non-conformities detected in supporting  defects include cracks in parent metal, cracks in welded
structures during technical diagnostics are fatigue cracks of  joints and cracks in suspension brackets of brake rigging
various types. As shown in Table 2, the most common  (Fig. 5).
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Fig. 5 — Non-conformities detected in supporting structures during technical diagnostics

Fatigue failure is the failure of metals under the action
of constant (cyclic) loads. The physical nature of fatigue
failure of metals is quite complex and not fully understood.
One of the main consequences of fatigue failure is consid-
ered to be the occurrence and growth of cracks [9].

Fatigue failure compared to failure from a single ap-
plication of static load has a number of features:

- it occurs at stresses lower than those under static
load, usually lower than the yield strength;

- fractures occur on the surface or under the surface
in specific places of stress concentration (ruptures, defor-
mation). Local stress concentration occurs as a result of
damage to materials as a result of constant loading or due
to poor-quality processing, atmospheric exposure or ag-
gressive environment, etc.;

- fracture occurs in several stages, which determine
the processes of fatigue accumulation in the material, crack
formation, gradual development and fusion of some of
them into one main defect and rapid destruction of the ma-
terial [11];

- the failure has a characteristic fracture structure,
which reflects the sequence of processes that occurred. The
fracture consists of a fracture center (place of microcrack
formation). The fracture center is adjacent to the surface of
the sample (part) and has small dimensions and a smooth
surface [12-13]. The fatigue zone is formed by the sequen-
tial development of a fatigue crack. In this zone, character-
istic grooves are observed, which have a ring configura-
tion, which indicates the jump-like advancement of the fa-
tigue crack [15]. The fatigue zone develops until the
stresses in the working cross-section, which are decreasing,
increase so much that they cause its instantaneous failure.

This last stage of failure is characterized by the dolam
zone.

The resolution of the specified issue must be based on
pre-repair diagnostics of the condition and timely schedul-
ing of special self-propelled rolling stock for repair. It
should also involve additional diagnostics at repair facili-
ties, the selection of technologies that ensure the required
repair quality and the determination of the necessary scope
of work.

Conclusions

The detection and timely elimination of the identified
non-conformities are key to the safe and uninterrupted op-
eration of special self-propelled rolling stock. Scientific re-
search in the field of technical diagnostics will facilitate the
development of more effective methods and tools for de-
tecting, assessing and predicting defect progression,
thereby improving reliability and extending the service life
of this type of equipment.

The conducted study revealed that one of the major
challenges faced by Ukrainian Railways is the presence of
defects in the supporting structures of special self-pro-
pelled rolling stock. The resolution of this issue lies in the
implementation of technical diagnostics using non-destruc-
tive testing methods.
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YV yiti cmammi docnioacyiomvcs npuHyuny mexHiuHoi 0iaeHOCUKY, CIPIMOBAHOT HA BUABNEHHS 0eheKmi6 OCHOBHO2O0
Memany Hecyyux KOHCMpPYKYIli 34 OONOMO2010 HepyUHieHo20 Konmponio. [lokazano, wo 6 ymogax cmamuyHo2o Ha8aH-
masicenHst i00Y8AEMbCsL NOZIPUWEHHS CIMIUKOCME Memany 00 KPUXKO20 PYUHYBAHHSL 8 HECYUUX KOHCMPYKYIAX 3 useie-
HUmMU Jaokanizoeanumu Oegpexmamu. Hagsedeno npuxnadu pyuny8amHs OCHOBHO20 Memany Ni0 Yac eKcnayamayii
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6HACTIOOK Hakonuyenns emomu. Texuiyna oiaeHoCmuKa € UPIUATbHUM (armopom ik NIOMPUMKU 1020 eKCIILYyama-
YitiHO20 cmamy, ciyeyrouu npo@iaKmuyHuM 3aXo000M 05l VHUKHEHHS. 6i10MO8 PYXOMO20 CKAAOY, 30KpeMa Nos's3auux 3
PYUHYBAHHAM Hecyuux KoHcmpykyitl. Lbozo mooicna docsemu 3a 00nOMO2010 KOMIIEKCY 3aX00I8, CNPAMOBAHUX HA UG-
JIeHH3L PI3HUX 8U0I8 HEeBIONOBIOHOCIEN, BKIIOUAIOYYU OeheKmu HeCyuux KOHCMPYKYIU (MaKi Ik mpiuutu, posiomu, Kopo-
3IUHI NOWKOOIHCEHHST MOWo). Busignenns ma c6oeyacHe yCyHeH sl UABLEHUX HeGIONOGIOHOCHEl € Kiouem 00 be3neunol
ma be3nepeditinoi ekcniryamayii cneyiaibHo20 CAMOXIOH020 pyXomo2o ckiady. Haykoei docniosicenns 6 eany3i mexHiuHol
O0IA2HOCMUKU CRPUAMUMYMb PO3po0Yi Oinblt eheKmueHux Memooie ma iHCMpYyMeHmis 01 GUAGIEHHs, OYIHKU mda Npo-
2HO3YBAHHS NPOSPECYBAHHS OeheKmis, MUM Camum NiOGUWYIOYU HAOTIIHICMb MA NPOOOBAHCYIOUU MEPMIH CLYHCOU YbO2O
muny obnaonanna. OOHIEI0 3 OCHOBHUX NPOONEM, 3 AKUMU CMUKAEMbCA YKpaiHcbKa 3ani3HUYA, € HAABHICMb 0eeKmia y
Hecyuux KOHCMPYKYIAX CNeyianrbHo20 camoxiOHo2o pyxomozo ckiaody. Bupiwennsa yiei npobremu nonseae y enposa-
00ICenHi MexXHIYHOIL 0IacHOCTNUKY 3 BUKOPUCMAHHAM MemOo0i8 HEPYUHIBHO20 KOHMPOJIO.

Knirouoei cnosa: mpancnopm, cneyianbhuti camoxionutl pyxomutl CKiao, pemMonm, 0iaeHoCuKd, MOOet08anHs.
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