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Abstract The results of corrosion modelling are the basis for the development of new standards and regulations in
railcar building aimed at ensuring the safe operation of rolling stock. The paper shows the peculiarities of using 3D
modelling to assess the corrosion effects on the destruction of car body elements. The proposed design of a railcar
kingpin assembly with a corrosion-resistant element made of fibreglass composite materials
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AHoTauis. Pesyromamu KoposiiiHo2o MOOEN08aH s € OCHOBOI0 01 PO3POOKU HOGUX CIMAHOAPMIE | HOPMAMUBHUX
OOKYMEHMIB Y 8a20HOOYOYBAHHI, CNPAMOBAHUX HA 3a0e3neueHHs: be3neyHoi excniyamayii pyxomozo ckaady. ¥ cmammi
noxasano ocobnueocmi suxopucmanua 3D moodenosanns ona oyinKu 6nau8y Kopo3ii Ha pylHy8anHs elemenmis Ky306a
6azoHa. 3anpononoeana KOHCMPYKYIS WKBOPHEE020 GY31a 6A20HA 3  KOPO3IUHOCMIUKUM — eNeMeHmoM  3i
CKIIONAACMUKOBUX KOMNOZUYILHUX Mamepianie

KoarouoBi cjioBa: TpaHcropT, 3ayi3HUYHUIN TPaHCIIOPT, BArOHH, KOPO3isi, IIKBOpPHEBa OaJika.

Introduction
Freight cars are a key link in the transport infrastructure, ensuring the transportation of various goods

over long distances. Their reliable and safe operation is critically important for the stable functioning of the
economy. One of the serious problems that negatively affects the service life and safety of freight cars is the
corrosion of metal elements. Particular attention should be paid to non-load-bearing elements, which,
although they do not carry the main load, play an important role in ensuring the integrity of the structure, the
tightness of the body and the protection of the cargo from external influences [1].
Research results
The dependence of metal thickness on the service life of gondola cars was obtained by approximation
with a linear model (uniform corrosion) (1-4) and a parabolic model (under oxidation) using the least squares
method (LSM) [2].
Lkmp) = bo-fxt; (1)
I—(kmp)oks = bO_f\/E (2)
where by is the initial thickness, f is the corrosion rate (mm/year), L(kmp)—residual metal thickness of the
gondola element, t is the life cycle period.
The coefficients by and f are found by the Least Squares:

f= nyef—(3t)? @)
n-number of empirical data
by =b+fxti 4)

As a result of the analysis of metal thickness on the service life, regressive dependences of the dynamics of the
thickness of the elements of the wagons were obtained. For the gondola wagon, the most universal components that are
also in the designs of other wagons, depending on the type of cargo transported, are given:

-cargo technical and lump salt



vertical sheet of the pivot beam
L (kmp)= -0.2963X +8.055 R2=0.9837
I-beam wall of the backbone beam
L (kmp)= -0.2555X +11.875 R2=0.9091

For the car's pivot assembly, the process of installing a lining made of fiberglass composite material (or
corrosion-resistant steel or other material) to protect against corrosion on the frame assemblies was modeled. (Fig. 1)

This studyproposed design improvements to combat corrosionaimed at introducing composite materials as a
replacement for the used rolled metal and, as a result, reducing the cost of manufactured products, their competitiveness
and improving operational characteristics.
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Fig. 1- Proposed design for counteracting corrosion of the car body pivot assembly

Conclusions

The results of corrosion modeling are the basis for the development of new standards and regulations in the field of
railcar construction, aimed at ensuring the safe operation of rolling stock. The economic effect of the application of
scientifically based methods of combating corrosion is manifested in reducing the costs of repair and maintenance of
railcars, as well as in increasing their operational suitability.
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