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This monograph is dedicated to the pressing issue of ensuring the reliability and safety of the operation of 
tank wagons intended for the transportation of chemical cargo under conditions of corrosion wear. The work 
comprehensively investigates the influence of corrosion on the stressed and deformed state of the tank wagon boiler. 

Chapter 1 assesses the effect of corrosion on the operability of boilers of tank wagons intended for the 
transportation of chemical loads. The mechanisms of corrosion damage to the inner surface of the boilers are 
analyzed, statistical information on corrosion-related malfunctions is presented, and the behavior of metals and 
alloys in aggressive chemical environments is considered. The application of non-destructive testing methods for 
determining the actual thickness of the boiler metal is substantiated. 

Chapter 2 focuses on the theoretical foundations for calculating the stressed and deformed state of a tank 
wagon boiler using the Mathcad software environment. The basic principles of calculating discrete models of 
physical shells are outlined, the calculation method and necessary input data are defined. An algorithm for 
determining the stress-strain state of the cylindrical shell of the boiler in the Mathcad environment is presented. 

Chapter 3 presents a study of the stressed and deformed state of the boiler shell of a tank wagon and an 
assessment of its fatigue strength in case of corrosion wear using computer simulation. The calculation method is 
described, and a computational model of the boiler based on the 15-1443-14 tank wagon model in the SolidWorks 
software complex is developed and described. The results of the conducted research are provided and analyzed. 

Chapter 4 offers proposals for increasing the service life of tank wagon boilers. Methods of protection 
against metal corrosion are considered, a set of technical solutions for protecting the inner surface of the tank 
wagon boiler from corrosion is developed, and an algorithm for calculating the tread protection system is proposed. 

This monograph is intended for researchers, engineers, postgraduate students, and students specializing in 
the fields of railway transport, materials science, metal corrosion, and structural strength. 

It can also be used as a учебное пособие (teaching aid/textbook) for relevant academic disciplines.
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